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1. REAL NUMBERS

Euclid’s Division Lemma: Given Positive integers a and b there exists whole numbers
g and r satisfyinga =bg+r, 0<r <b.

The Fundamental theorem of arithmetic: Every composite number can be expressed as
a product of primes, and this factorization is unique except for the order in which the
prime factors occur.

Note: (i) Every composite number can be uniquely expressed as the product of powers
of primes in ascending or descending order.

(ii) Let a be a positive integer and p be a prime number such that p divides «*, then

p divides a.

(iii) There are infinitely many positive prime numbers.
(iv) Every positive integer different from 1 can be expressed as product of non

negative powers of 2 and an odd number
(v) A positive integer # is prime if it is not divisible by any prime less than or equal

to \/n
(vi) If pisapositive prime, then \/; is an irrational number. For eg V2,345, etc.
are irrational numbers.

(vii) Let x be a rational number whose decimal expansion terminates. Then x can be

expressed in the form ﬁ, where p and ¢ are co prime, and the prime factorization

of g is of the form 2" x5". When m and n are non negative integers.

(viii) Let x be a rational number, such that the prime factorization of ¢ is of the

form 2" x5".Where m and n are non negative integers. Then x has a terminating

decimal expansion which terminates after & places of decimals, where & is larger than
and m and n.

(ix) Let x = 2 be arational number, such that the prime factorization of ¢ is not of

the form 2" x 5" where m and » are non negative integers. Then x has non terminating
repeating decimal expansion.
Logarithm: We define log, x =nif " = x, where a and x are positive numbers and

a=#l.
Laws of Logarithms:
(i) log, m+log, n=1log, mn
(ii) log, m —log, n=1log, us
n
(i) 8™ jog
log,

(iv) log, m.log, a =log, m

(v) —

log, n

(vi) a"%" =n

=log, a

o



SBTET - AP POLYCET - STUDY MATERIAL

Solved problems:

(1) Which of the following is an irrational number
3 4
@4 BN @ @

Solution: /5 is an irrational number
Ans: optionb
(2) The product of prime factors of 7651is
(a)3*x5°x17 (b) 3 x5 %13 (c)3x5x17  (d)3’x5x17

Solution: Given 765 =3x3x5x17=3"x5x17

Ans: option d
(3) logcotl® +logcot2’ +logcot3’...+logcot89’ =
@0 ()1 ()41 (d)49
Solution: logcot1” +logcot2’ +logcot3’...+log cot89°
=log(cot1’ .cot2’.cot3’....cot89")
=log(1)
=0
Ans: optiona

MULTIPLE CHOICE QUESTIONS

(1) Which of the following is an irrational number
5 2
@& 0B @ @]

(2) Which of the following a rational number
@2-+3  ON2+3  (@©V4-425 (@) V59

(3) The rational number lie in between V2 and V3 s
3 5 1
= b) = — ()1
(a)2 () 5 (c) 5 (d)

(4) Which of the following rational number does not lie in between % and 1

3 7 3 6
(a)g (b)m () Z (d)g

(5) Which of the following is not a factor of rational number 5005
(@11 B)7 ()5 (d)3
(6) The product of prime factors of 3825 is
(a)3*x5°x17 (b) 3 x5 %13 (€)3x5*x17  (d)3x5'x7
(7) If 8232=2°x3x7" then the value of n is

a4
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(a)l b2 (©)3 (d)4
(8) If 156=27x3xk then the value & is
(a)5 b7 (13 (d)11
(9) The H.C.Fof 2°x3*x5 and 27x3*x5% is
(a) 2°x3* x5’ (b) 27 x3*x5 (¢) 2°x3*x5 (d) 2x3x5
(10) The H.C.F of 120,150 and 210 is k° -6, then the value of & is
(a) 6 ) 9 (¢) 36 (d) 30
(11) The H.C.F of 17,23 and 29 is
(a) 1 (h) 23 (¢) 17 (d) 17x23x29
(12) The L.CMof 2°x3x5 and 2°x5x7 is
(a) 1680  (b) 420 (c) 280 (d) 840

(13) The product of two numbers is 1600 and their H.C.Fis 5 then L.C.M is
(a) 8000  (b) 1595 (¢) 320 (d) 1605
(14) The L.C.M of two numbers is 216 and their H.C.F is 36, one number is

72 then second number is
(a) 108 (b) 180 (¢) 156 (d) 144
21.
(15) The decimal form of 7718

25
(@)0.8 (b)8.4 (c)0.48 (d)0.84

23 .
(16) The decimal form of ﬁ 15
(@)0.115  (5)0.023  (c)0.0115 (d)0.1015
(17) 7 is a/an

(a) irrational number () rational number (¢) whole number (d) natural number

(18) 1.120120012000...1is a
(a) irrational number () rational number (c¢) whole number (d) natural number

(19) Which of the following is an irrational number

(61)27—2 (b)3.1416  (c)3.1416 (d)3.141141114...

13.
(20) The decimal form of El 18

(a)0857142  (b)1.7857142  (c)1.857142 (d)2.857142
(21) p prime number then \/;

(a) irrational number () rational number (¢) whole number (d) natural number

2 2
(22) 1f for all values of a,b where a,b are whole numbers a;: is
a
(a) irrational number () rational number (¢) whole number (d) prime number
I .
23 i —1s
(23) The decimal form of 4000

5 )
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(@)0.0025  (5)0.00025  (¢)0.0001 (d)0.00004

52 13

160 2"x5"
(@2  (5)3 ()4 (d)5

(25) If 16380 can be expressed as 2° x 5x7x p® x13 then the value of p is
@1 B3 (11 ()17

(26) The irrational number lie in between 4 and 5 is

(@) V4 (b) N20  (¢) V25 (‘”E

(27) If x,y are prime numbers, then H.C.F of x’ y* and x’)’is
@1 O »w (o 2y @ ¥y

Q4) If then m +n =

(28) log, 7=
(a) 1 b) 0 (c) 49 (@) 7
(29) log, 1=
@1 ®0 © « @ -
(30) log, x=b then
(@ya*=b (b)) x"=b () *"=a (d)a"=x
(31) log,9 = x then x value
()1 (b)) 2 ()3 (d)9
(32) logc\/i = x then x value

(a)2 (b)% (c)% (d)0

(33) log, ==
Y
@ 28X (b)log, x+log,y (c) log, x~log,y (d)log, x~y
log, y
(34) log, xy =
log, x
(a) —=*—  (b)log, x+log,y (c)log,x—log,y (d)log,x—y
log, y
(35) 2log3+log5=1logN then N value
(@)45  ()235 (¢)75 (d)30
(36) log, 324 =2 then a value
(@16 (B)18 ()2 (d)324
(37) log, cvJe = x then x value

3 3 5 5
(a)—z (b)z (C)E (d)_E

6 )
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(38) logx’y"z* =2logx+5logy +4logz then m value
(@2 (03 ()4 ()5
(39) If log, x =3 then the value of x is

3

8 27 7 2
(a)E (b)? (C)E (d)g

(40) log, 273 =
5 7 3
(a)z (b) 7 () E (d)E

@) log33=

@3 3B (©3F" (d)%

(42) log,, 25+1og,, 4 =
(@l )2 ()3 (d)4
(43) log x +log y =log(x+ y) then x value
+1 -1
@—== B — (@<= @
y+l1 Y y y-1
(44) log, 27 +log, 16 =
@43 (BT (©)9 (d)5
(45) If log(x +1)+ log(x — 1) = 10g% then the value of x is
@5/2  B1I2  (0)3/2 ()5
(46) If log ;216 = x then the value of x is

@3 ()6 (c)216 (d)%

47) If log,(x* +9) =2 then the value of x is
(@3 (b)-3 ()4 (d)9
(48) If log,, x = k then 10°*' =

(@)x (b)% @ @ox

(49) The value of log,, 0.001 is
(@)3  (b)=-3  (c)10 (d)4
(50) If log,, x = k then 10" =

(@)x (b)% @ @ox

(51) If log(x+1) +log(x —1) = log 24 then the value of x is
(@)24 ()2 ()25 (d)5
(52) If log, 2 = x then the value of x is

Y
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@3 ()2 (c)% (d)%

(53) The base of a natural logarithm is
(@) (B)1 ()10 (d)e
(54) The logarithm form of 3> =9 is

(a)logy3=2  (b)log,2=9 (c)log,9=2 (d)log,3=9

(59) If 1og;—61= k(log 2 —log3) then the value of 2k +3 is

(a)4
(56)

®)14 (o)1l (d)16
3log4 =

(a)log64  (b)log81 (c)logl2 (d)log43

(57) log,16-log, 4 =
(@1l B2 ()12 (d)4
(58) logl0+2log3—log2=

(a)logd5 (b)log90  (c)logl80 (d) logl20

(39)

If 21log3-3log2 =N then the value of N is

8 3 2 9
log=  (b)log= log= (d) log=
(a) gy ()og2 (c) 083 (d) 08

(60) If 3log2+2log5=1ogN then the value of N is
(@10  (5)50 ()100 (d) 200

(61) If log 625 = klog5 then the value of & is
(@2 (0)3 ()4 ()5

(62) If 1og% =k(log 7 —log5) then the value of & is
(@2 (0)3 ()4 ()5

(63) log,, 9=

(@-3 ()3 (c)% @3

(64)
(a)1
(65)
(a)0
(66)
(a)2
(67)
(a)0
(68)
(a)0
(69)

logﬁ4 =

)3 ()2 (d)4
If log243 +1ogl =logk then the value of k is
(O)1 (c)243 (d)2431
If 3log, 4 = log, 2" then the value of kis

®4 ()6 (d)8

log100 x10og99 xlog98 x...xlogl =

M1 (c)100 (d)100!

logtan41° +logtan 42° +log tan 43°...+ log tan 49° =
b)1 ()41 (d)49

logtan1’ +logtan2’ +logtan3’...+log tan 89° =

s )
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(a)0
(70)

(a)0
(71)

(a)0
(72)

(a)0
(73)

(a)0

B)1 () (d)89
logcot1® +logcot2’ +logcot3’...+logcot89° =
B)1 (c)o (d)90

logw X+ 10ng2 v+ logm z=

()1 (e)xyz (d)w

logw X+ logm y2 + logm 7t =

()1 ()2 (d)6

log . x> xlog y? xlog 72 =

®)1 (c)zis7 (d)%

ANSWERS

1. (B) 2.(C) 3. (A)4.(D)5.(D)6.(A) 7. (C) 8. (C) 9. (B) 10. (A) 11.
(A) 12. (D) 13. (C) 14. (A) 15. (D) 16. (A) 17. (A) 18. (D) 19. (D) 20.
(C) 21. (A) 22. (B) 23. (B) 24. (C) 25. (B) 26. (B) 27. (C) 28. (A) 29. (B)
30. (D) 31. (B) 32. (C) 33. (C) 34. (B) 35. (A) 36. (B) 37. (B) 38. (D) 39.
(A) 40. (C) 41. (D) 42. (B) 43. (D) 44. (B) 45. (C) 46. (B) 47. (C) 48. (D)
49. (B) 50. (C) 51. (D) 52. (D) 53. (D) 54. (C) 55. (C) 56. (A) 57. (B) 58.
(A) 59. (D) 60. (D) 61. (C)62. (B) 63. (C) 64. (D) 65. (C) 66. (C) 67. (A)
68. (A) 69. (A) 70. (A) 71. (B) 72. (C) 73. (C)
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2. SETS

Set: The collection of well defined objects is called a set. The objects in a set are
called elements.

Eg: A ={a,b,c,d},B={1,2,3,4,..} and C ={All students of a class}

Roaster form: If all the elements of a set are listed and enclosed in the brackets { },
then we say the set is in the roaster form.

Set Builder form: In this method elements are described by their common property
i.e. A setis denoted as { x/ x satisfies p(x)where p(x)is the common property}
Finite set: If the number of elements in a set are finite, then the set is called as finite
set.

Eg: Set of days in a week, set of months in a year

Infinite set: A set which contains un counting of elements is called infinite set.

Eg: N={1,2,3,4,..}

Cardinal number: The number of different elements in a set is known as its cardinal
number. It is denoted by n(A).If A ={a,b,c,d}then n(A)=4.

Equal sets: Two sets A and B are said to be equal if they contain same elements.
Eg: A ={1,2,3,4}and B={1,2,2,3,3,3,4,4,4,4}

Equivalent sets: Two sets A and B are said to be equivalent if the number of
elements in two sets are the same Eg: A ={a,b,c,d} and B={1,2,3,4}

Null set: A set containing no elements is called an empty set or null set or void set. It
is denoted by ¢

Singleton set: a set containing only one element is called singleton set

Eg: A set of even prime numbers ={2}

Subset: A set A is called subset of a set B if every element of A is in B. It is denoted
by A < B. In this case B is called super set of A.

Proper subset: A set A is called proper subset of Bif A c BandA #B. Itis
denoted by A — B

Note: (i) If there are n elements in a set, then the number of subsets of that set is 2"
(i) If there are n elements in a set, then the number of non empty proper subsets of that set
is 2"-2

Power set: The set of all subsets of set A is called power set of A. It is denoted by p(A).
Note: If A contains » different elements then p(A) contains 2" different elements.
Union of sets: The set containing the elements of A and B or both is called as union
of sets. It is denoted by AUB

Intersection of sets: The set containing the elements of A and B which are common
in both sets A and B is called as intersection of sets. It is denoted by A "B

Universal set: The set under consideration are all subsets of a fixed set, then the

fixed set is called universal set and it is denoted by x or U.

Note: (i) The difference of two sets A, B is denoted as A—Bor B—A.

(it) Venn diagrams are a convenient way of showing operations between sets.
Disjoint sets: If the intersection of two sets is a null set, then they are called as
disjoint sets.

Some Important Laws on Sets:
Idempotent Law: AUA=A and AnA=A

10 )
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Associative Law: AU(BUC)=(AuB)uCandAnN(BNC)=(AnB)nC

Commutative Law: AUB=BUA andAnB=BnNnA

Distributive Law: AuU(BNC)=(AUuB)n(AuUC)and
ANnBuUuC)=(AnB)U(ANC)

Some Important Results:
1. If AcBthen AUB=B andAnB=A

il. If AUB=¢then A=¢ andB=¢
iii. IfAuB=UthenA=U andB=U
iv. n(AUB)=n(A)+n(B)-n(AnB)
v. n(AuBUC)=n(A)+nB)+n(C)-n(ANB)-n(BNC)-n(BNC)+n(ANBNC)
vi. AAB=(AUB)-(AnB)or (A-B)U(B-A)
Solved problems:
(1) If A={1,2,3,4,5} then n(A)=

(a)2 b3 (©4 ()5
Solution: Given A ={1,2,3,4,5}
The number of different elements in the set is 5.
son(A)=5.
Ans: option d
(2) If P={1,2,5},Q={3,4,6},R ={1,3,4,6},5={3,5,6} then universal set is

(@P (5)Q ()R (d)S

Solution: Given P={1,2,5},Q={3,4,6},R ={1,3,4,6},5={3,5,6)

Universal set is the set under consideration all subsets of a fixed set, which is R

Ans: option ¢
(3) If A:{5,6,7,8},B:{7,8,9,10} then AN B=

(@){7.8} (b){9,10} (¢){5,6,7,8,9,10} (d)¢
Solution: Given A ={5,6,7,8},B={7,8,9,10}
ANnB=={5,6,7,8/n{7,8,9,10} = {7,8}

Ans: option a
MCQ’S

(1) The symbol of an empty set
(@¢ GB)p (v (@0
(2) If K ={1,2,3,5} then which is false

(@) 5¢eK  (b){5}eK (¢) {5}cK (d){l,5}eK

T
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(3) The set formed by the letters of the word SCHOOL
(@){CHS,O,L} (b)) {S,CHOL} (¢) {SO,LH,C} (d) Alltheabove
(4) If A ={2,4,6,8,10} then which is not denoted by A
(a){x:x=2n,neN&nS5} (b) {x:x=2n,neN&n<5}
(c){x:x =2n,ne N&l<n §5} (d){x:x =n,ne N&l<n <5}
(5) If A={1,2,3,5} then n(A)=
(a)2 B3 (4 (d)5
(6) n(p)=
(a)0 ()1  (¢)2 (d) cannot decided
(7) If A={6,7,8,9,10},B ={8,9,10},C ={a,b} then
(a)n(A)y<n(B) (b)n(A)=n(B)+n(C) (c)n(A)=n(B)-n(C) (d)n(B)<n(C)
(8) If B={x:x+7=7} then n(B)=
(@)3 (b)2 (o)1 (d)0
(9) If AcB then AUB=
()¢ (B)u (A (d)B

(10) If A B then AnB=
(@¢ G)pu (A (B
(11) The symbol of an universal set is
(@¢ OG)yp (o @dn
(12) If A={1,2,3,4,5} then the number of subsets of A is
(@)16 )32 ()4 (d)64
(13) If P={1,5},Q={2,4,6} ,R ={1,2,3,4,5,6},5={3,5,6} then universal set is

(@P (H)Q ()R (d)S

(14) If A={56,7,8),B=1{7,8,9,10} then AN B=

(a){7,8} (b){9,10} (c){5,6,7,8,9,10} (d)¢
(15) The disjoint set of A—B is
(a) AnB (b)) AUB (¢) B-A (d) All the above
(16) AU g=
()¢ By p (A (d) ANy
(17) IfA:{1,2,3,4,5},B:{4,5,6,7} then A —B=
(@){2,3} (6){4,5} (){1,2,3} (d){6,7}
(18) If A={3,4,5,6,7},B={1,6,7,8,9} then n(A-B)=
(@)5 (b)4 ()3 (d)2

(19) If n(A) =5,n(B)=4,n(A " B)=3 then n(A UB)=
(@)9 (b)7 ()2 (d)6
(20) If A,B are disjoint sets then which of the following is true

TR
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(a)n(A UB)=n(A)+tn(B) ())AnB=¢g (c¢) a&b (d)n(AuB)=n(A)-n(B)
(21 If AU B=¢ then which of the following is true

(a) A,B aredisjoint sets (b)A # ¢p&B=¢ (c) A=¢&B=¢ (d) All the above
(22) If A~ B=¢ then which of the following is true

(a) A,B aredisjointsets (b)A = ¢&B=¢ (c) A =¢&B=¢ (d) All the above
(23) The symbol for an element belongs to the set is

(a) € Bb)eg (o) W) <
24 The symbol of universal set is

(@g¢ G)pu (v (@dn
(25) If ae A= aeB then

(a)AcB (b)) Bc A (¢c)A=B (d) A=B=¢

(26) If A is an infinite set then n(A)=
(a) 0 () 1 (¢)2 (d) can not decided

27) If n(A)=5,n(B)=7& A = B then n(A UB)=
(a)5 (b)7 (c)2 (d)12

(28) If n(A)=4,n(B)=9& A c B then n(A NB)=
(a)5 ()4 ()9 (d)13

(29) If n(A)=3,n(B)=5& A,B are disjoint sets then n(A N B)=
(a)5(6)3 ()0 (d)8

(30) If n(A)=3,n(B)=6 & A,B are disjoint sets then n(A UB)=
(a)6 ()3 ()0 (d)9

31 If AcB&B c A then which of the following is true
(@)AzC ())AcC (¢c)CcB (d)Bc A

(32) If A= {Natural numbers}, B= {Prime numbers} then A " B=
(a)A (b)B (¢)¢ (d)AUB

(33) If A= { Even natural numbers }, B= { Prime numbers} then A N B=
(@){2} (0)B (¢){3,5,7,11,...} (d)¢

(34) The symbol for an element doesn’t belongs to the set is
(@)e B)eg ()c @)«

(35) The roaster formof {x:xeNand O<x<5} is

(a) {1,2,3,4,5} (b){1,2,3,4} (c){0,1,2,3,4,5} (d){0,1,2,3,4}

(36) A= {x:x isa letter of the word ASSOCIATION },B= {x:x is a letter of the
word ASSOCIATE } then A -B=
(a){A,S,0,C.LTN} (b){A,S,0,C.LT.E} (c){N} (d){E}

(37) A={x:x is aletter of the word ASSISTANCE },B= {x:x is a letter of the
word ASSISTANT } then
(a)AUB=B(h)AnB=B (¢c)AUB=¢ (d)AcB

(38) The roaster form of the letters of the word BETTER is
(a){B.ETR} (b){B.E} (c){B.ER} (d){B,ET}

Th
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(39) If A ={5,10,15,20,25,30},B = {15,30,45,60} then n(A UB)=
(a)6 (b)4 (c)8 (d)2
(40) If A,Bare disjoint sets and A UB={2,3,5,8,13,21,34} ,A ={3,13,21,34}
then B=
(@){2,3,5.8} (0){2,5.8} (c) ¢ (d) A
(41) The union of A,B is written as
(a)AUB (J))ANB (c) A-B (d)B-A
(42) The intersection of A,B is written as
(a)AUB (h))ANB (¢)A-B (d)B-A
(43) The difference of A,B is written as
(@)AUB (b)ANB () A-B (d)Bc A
(44) If AcB then AUB
(@)A (b)B (c) ¢ (d) p
(45) If Bc A then AUB
(@)A (b)B (c) ¢ (d) p
(46) If AcBthen ANB
(@)A (b)B (c) ¢ (d) p
47 If Bc A then AnB
(@A (b)B (c) ¢ (d) p
(48) Ang=pnA=
(a)A (b)u (¢) ¢ (d) cannot decided
(49) Anu=unA=
(a)A (b)u (¢) ¢ (d) cannot decided
(50) If AcBthen A-B
(@)A (b)B (c) ¢ (d) p
(51) IfAcBand Bc A=
(a)A=B ())A=B (¢) AUB=¢ (d)AnB=¢
(52) (A-B)N(B-A)=
(@)AUB (D)u ()¢ (d) AnB
(53) (A-B)U(B-A)=
(a)AUB (b)) ANB (¢) ¢ (d) AAB
(54) {x:xeAor xeB} =
(a)AUB (b)) A-B (¢)B-A (d) AnB
(55) {x:xeA and xeB} =
(a)AUB (b)) A-B (¢)B-A (d) AnB
(56) {x:xeA and x¢B} =
(a)AuUB () A-B (¢)B-A (d)AnB
(57) {x:x¢gA and xeB} =
(a)AUB (b)) A-B (¢) B—-A (d) AnB

14 )
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(58) {x:xeA=> xeB} =
(a)AUB (h)AcB (¢)BcA (d)AnB

(59) If n(A uB)=14,n(A)=8,n(A N B)=4 then n(B)=
()18 (b)22 ()10 (d)12

(60) AUA=ANA=
(@A (D)u (¢) ¢ (d) cannot decided

ANSWERS

1. (A) 2. (B) 3. (D) 4. (D) 5. (C) 6. (A) 7. (B) 8. (C) 9. (D) 10. (C) 11.
(B) 12. (B) 13. (C) 14. (A) 15. (D) 16. (C) 17. (C) 18. (C) 19. (D) 20. (C)
21.(C) 22. (D) 23. (C) 24. (A) 25. (A) 26. (D) 27. (B) 28. (B) 29. (C) 30.
(D) 31. (B) 32. (B) 33. (A) 34. (B) 35. (B) 36. (C) 37. (B) 38. (A) 39. (C)
40. (B) 41. (A) 42. (B) 43. (C) 44. (B) 45. (A) 46. (A) 47. (B) 48. (C) 49.
(B) 50. (C) 51. (A) 52. (C) 53. (D) 54. (A) 55. (D) 56. (B) 57. (C) 58. (B)
59. (C) 60. (A)
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3. Polynomials

Polynomial: Let x be a variable, n be a positive integer and a,a,,q,,4,,...,a, be constants

n-2

(real numbers) then f(x) = a,x" +a,x"" +a,x"* +a,x"" +...+a,, is called a polynomial in

variable x

Eg:3x* —4x+1, x’ =1, 2x+1, 5 are polynomials.

Degree of a Polynomial: The exponent of the highest degree term in a polynomial is known
as its degree.

Note: i. Polynomial of degree “0” is called a constant polynomial

ii. A polynomial of degree “1” is called linear polynomial

iii. A polynomial of degree “2” is called quadratic polynomial

iv. A polynomial of degree “3” is called cubic polynomial

v. A polynomial of degree “4” is called a bi-quadratic polynomial.

vi. If f(x)is a polynomial and « is any real number, then the real number obtained by
reducing xby e in f(x)at x = « and is denoted by f'(«).

Zero of a Polynomial: A real number « is called a zero of a polynomial f(x)if f(a)=0.
Note: i. A polynomial of degree n can have at most n real zeros.

ii. Geometrically the zeros of a polynomial are the co ordinates of the points where the graph
intersects x- axis.

iii. If @ and p are the zeros of a polynomial f(x)= ax” +bx+c,thena + f = _b
a

andaﬂzi.
a
iv. If a, B and y are the zeros of a polynomial f(x)= ax’ +bx* +cx +d, then
a+[)’+}/:—2, af+ Py +ya =< anda,B}/:i.
a a a

v. The quadratic polynomial whose roots are « and fis f(x) = x> —(a + f)x +aff
vi. The cubic polynomial whose roots are «, f and y is
f(x)=x"—(a+ B+7)x’ +(af+ By +ya)x—afy
Division algorithm: If f(x)and g(x)are any two polynomials with g(x) # 0, then we can
find polynomials ¢(x) and r(x) such that f(x) = g(x)g(x)+ r(x) where either »(x)=0 or
degree of r(x) <degree of g(x)if r(x)=0.
Reminder’s theorem: The reminder obtained by dividing f(x) with x - is f ().
Solved problems:
Problem: (1) The degree of a polynomial x’ —3x*+2x-1
(a1 D)2 ()3 (d)4

Solution: 1he given polynomial contains 3 as exponent of the highest degree term, hence

degree of the polynomial x’ —3x”+2x—1is 3
Ans: option (¢)
Problem: (2) The zeroes of the polynomial 3x*+2x~1 are

(a)—l,% (b)—l,—% ()3,-1 (d)-3,-1

Solution: f @ and fare the zeros of a polynomial f(x) = ax® +bx +c,thena + ff = —S

16 )
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andaﬂ=£.

a

1
By inspection it is observed that ¢ = —1and £ = 3

Ans: option (a)
Problem: (3) The sum of zeroes of the polynomial 3x*+2x—1 is

(a)—% (b)—§ ©2 (d)-4

Solution: |f @ and S are the zeros of a polynomial f(x) = ax® +bx +c,theng + f = —S

andaﬁzi.
a

. L 1
By inspection it is observed that ¢ = —land f= 3

2
La+p=-=
g 3

Ans: option (a)

MULTIPLE CHOICE QUESTIONS

(1) Which of the following is not a polynomial
(@) x> +\2x+4  (B)x*+20x+4 () ¥ +2x=2 (d)V2 ¥ +2x+4
(2) Which of the following is not a polynomial

(@)2x* +4x* +5 (b)i3 +4x* +4x+9  (c) 2% +4x7 +5x +9 (d)2x7 +4x* +5
x

(3) The degree of a polynomial 4x’ —5x” +x—1
(a1l B2 (03 (d)4

(4) The degree of a quadratic polynomial is
(@l B2 ()3 (d)4

(5) The degree of a cubic polynomial is
(@)1 B2  (¢)3 (d)4

(6) The zero of a linear polynomial ax+5 is

a a b b

(a) 3 (b)—z (c) p (d)—;

(7) If p(x) = x* —=5x—10 then the value of p(-2)
(a)l b2 (3 ()4

(8) If p(x)=x"=3x+1 then p(l)+ p(-1) =
(a)-1 b0 ()5 @) 4

(9) One zero of the polynomial p(x)=x"+kx—8 is 4 then k =
(a)1 b2 (o)-1 (@d)-2

Th
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(10) The zeroes of a polynomial x* -9 are
()3 ®x9  (0)0,9 (d)x381
(11) The zeroes of a polynomial x* —2x—3 are
(a)3,1 ®)-3,-1 (0)3,-1 (d)-3,1
(12) The zeroes of a polynomial x> —5+2x +12 are
@2N2,342  (0)-202,-342  (0)-22.3V2  (@)2V2,-32
(13) The zero of a polynomial p(x)=x’—10x+25 is
(a)5 b6 ()-5 ()4
(14) The zeroes of a polynomial x’ —x’ are
(a)0,-3 ®»0,-1 (¢)0,1 (d)1,-1
(15) The zeroes of a polynomial x’ —4x are

(@)0,+2  (»)0,+1 (¢)0,£4 (d)0,+2

(16) The zeroes of a polynomial x* +%x -2 are
3 4 3 4 3 4 3 4
_7_ b __)_ _3 - d __5 -
(a)23 ()23(6)23()23
(17) The quadratic polynomial having zeroes 2 and -3 is
(@) x*—=x-6 (B)xX*+x-6 (c)x*+x+6 (d)x’—x+6
(18) The quadratic polynomial having zeroes i and -1 is
(@)4x* +3x+1 (b)) 4x" =3x+1 (c)4x*=3x-1 (d)4x*+3x-1
(19) The quadratic polynomial having sum of zeroes —3 and product of zeroes
-10
(@)x* +3x+10  (b) x*=3x+10 (c) x*=3x-10 (d) x* +3x-10
(20) If sum of zeroes of a quadratic polynomial ax’+bx+c is 0 then
(@) a=0 (b) b=0 (¢) ¢c=0 (d)a=c
(21) If product of zeroes of a quadratic polynomial ax*+bx+c is 0 then

(@) a=0 (b)) b=0 (¢) c=0 (d)a=c

(22) The sum of zeroes of a quadratic polynomial x* —4x+3 is
(@3 (B)4 () -3 (d)-4
(23) The sum of zeroes of a quadratic polynomial x* —4 is

(@2 ) -2 ()4 (d)0

(24) The quadratic polynomial having zeroes 0 and J5 s
(a)x’ +5x (b) x* ~5x (c) xX*=5x (d) x+5x
(25) If a,f are zeroes of a quadratic polynomial x* —x—6 then o+ =

(@1 ()2 () 6 (d) -1

18 )
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(26) If a,f are zeroes of a quadratic polynomial x°+2x—8 then o’ fB+af’ =
(@)-8 (b)-2 (c) 16 (d) -16

(27) If a,p are zeroes of a quadratic polynomial x*—~3x+2 then o’ +f° =
(@l ()3 ()6 (d)9

(28) If a,f are zeroes of a quadratic polynomial 3x” +12x—12 then

(@) a+pP=aff B)a+p<af (c) a+p>af (d) a+pf=—af

(29) If a,f are zeroes of a quadratic polynomial 6x* —5x+1 then l+i =
a

(a)% (b)é ©5 (@) -5

(30) The sum of zeroes of a polynomial kx* —(k+1)x—3 is % then the value of
k is
(@7 )6 (o)-7 (d)-6
€2 The sum of zeroes of a polynomial x°+(a+1)x+b are 3 and 4 then the

values of a,b are
(a) 8,12 (b)8,-12 (c) -8,12 (d)-8,-12
(32) One zero of a polynomial x* —2k x+8 is 2 then k =
(a)3 b2 (-4 (d)4

(33) The sum of the zeroes of a polynomial 2x° +kx”* —14x +8 is % then k =
(@7 (B)-2 () -7 (d)-5

(34) If a,B,y are zeroes of a polynomial x° +4x” +5x—2 then

af+ Py +ya =

(@5 (B)=5 ()4 (d) -4

(35) If a,B,y are zeroes of a polynomial 2x* +8x° —6x—2 then a+ f+y =
(@)5 (B)-5 ()4 (d) -4

(36) If a,p,y are zeroes of a polynomial x* +5x” +kx+4 and

af+ Py +ya =0 then
the value of & is
(@2 (b)-2 ()0 (d) -1

37 If a,B,y are zeroes of a polynomial x° +3x*—x—2 then afy =
(@2 (b)-2 ()3 (d) -1

(38) If p(x)=g(x)q(x)+r(x) and deg(p(x)) = deg(q(x)) then deg(g(x)) =
(@) 0 (b)) 1(c) 2(d) 3

39) If 0 is the two zeroes of a polynomial ax’ +bx’ +cx+d  then third zero is

@2 ®-2©¢ @ -
a a a a

19 )
S



SBTET - AP POLYCET - STUDY MATERIAL

(40) p(x)=x"=5x+6,g(x)=x-2 and r(x)=0 then g(x)=
(a) x-3 (b) x—-4 (¢)x+2(d)x+3
41) The degree of a polynomial p(x)=5x"—x>+6x—7 is
(a1 D)2 ()3 (d)4
(42) The coefficient of x° in p(x)=5x"—6x"+7x—6 is
(@5 (B)6  (c)-6 (d)7
(43) The degree of a constant polynomial is
(@l ()2 ()3 (4)0
(44) The degree of a linear polynomial is
(@l ()2 ()3 (d)0
(45) The zero of a linear polynomial p(x)=2x-5 is
2 2 5 5
(a) 3 (b)—g (c) 5 (d)_E
(46) The quadratic polynomial having zeroes 1 and 3 is
(@) x> +4x+3 (b)) X’ —4x+3 (¢)x’—4x-3 (d) x’+4x-3
47) The sum of zeroes of a polynomial x*+7x+10 is
()7 B)10 (¢c) -7 (d)-10
(48) One zero of a polynomial x*—2x—15 is -3 then another zero is
(a)3 b5 (-3 (d)-5
(49) If (~1,0) is one point that cuts the X~ axis by the curve x* —3x—4 then

another point is
(a) (=4,0) (b) (4,0) (c) (3,0) (d) (3,0)
(50) If the curve x* +6x+ ptouches the X~ axis at only one point then the value
of p is
(@9 (b -9 (¢) 3 (d)-3
(51) The maximum number of terms in the polynomial p(x)of degree n is
(a) 2n (b) n (¢c) n+l (d) n-1

(52) The quadratic polynomial having zeroes 3 and -3 is
(@) x*+3 (b)) x*=3 (c)x*+9 (d) x*-9
(53) If the quadratic polynomial 4x” —4x+k has only zero then the value of &

1S
(a)3 ®2 (1 (d)-1

(54) The minimum number of points that the cubic polynomial cuts the X~ axis
in
(a)3 ®2 (1 ()0
(55) The maximum number of points that the cubic polynomial cuts the X axis
in
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(a)3 2 (1 ()0
(56) If the constant term is zero in a cubic polynomial then the product of zeroes
is
()0 () 1 (¢)2 (d) notdefined
(57) If «a,p,y are zeroes of a polynomial x’ +4x* —5x—2 then

af+Py+ya=
(@5 (B)-5 (¢)2 (d) -4

(58) If a,p,y are zeroes of a polynomial x’ +4x* —5x—2 then

@2 (B)-2 (04 (d)—%

(59) If two zeroes of a polynomial x* —5x* +6x are 2,3 then third zero is
(@) 0 (b)-2 ()1 (d) -3
(60) If two zeroes of a polynomial (x—1)(x* —x—6) are —2,3 then third zero is
(@) 0 (B)2 ()1 (d) -3
(61) If the coefficient of x is zero in a quadratic polynomial then the sum of
zeroes is
(a) 0 (b) 1 (¢)2 (d) notdefined
(62) If a,B,y are zeroes of a polynomial ax’ +bx’ +cx+d then
af+ Py +ye =

@2 »-2 0S¢ @l
a a a a

(63) If «,f are zeroes of a polynomial x° —5x+4 then i+l =
a

5 4 5 4
(a)—z (b)g (C)Z (d) 3

(64) If the coefficient of x” is zero in a cubic polynomial then the sum of zeroes
is
(a)0 () 1 (¢)2 (d) not defined

(65) If p(x)=g(x)q(x)+r(x) and deg(p(x)) =35, and deg(q(x)) =3 then
deg(g(x)) =
(@) 0 )1 (c) 2(d) 3
(66) If p(x)=g(x)q(x)+r(x) and deg(g(x))=1, and deg(q(x)) =3 then
deg(p(x)) =
(a) 5 (b) 4 (c) 2(d) 3
(67) If p(x)=g(x)q(x)+r(x) and g(x) is a factor of p(x) then r(x)=

(@)0 (B)1 (c) x (d) g(x)

o1 )
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(68) 0 is the reminder when p(x)=x’—10x+#k is divided by (x—1) then the
value of £ is
()43 (D)7 ()9 (d)5
(69) If a,b,ceR and ax’ +bx’ +cx+d represents a cubic polynomial then
(@) a=0 (b)b=0 (¢) a#0 (d) d#0

(70) The product of zeroes of a cubic polynomial having 3x” —5x* —11x—3 is
5 5 11
(a)g (b)—g (C)—? (d)1

(71) The polynomial having zeroes 0,1 and -1 is

(@) X =x*+1 (b) ¥ +x° (o)X’ -x* (d)x’ —x
(72) The quadratic polynomial having zeroes J2+land V2 -1 is

(a) x* +24/2x+1 (b) x* —2\2x-1 (c) x* —2\2x+1 (d) x* +242x-1
(73) The quadratic polynomial having zeroes 2 and -5 is

(a) x* =3x=10 (b) ¥’ +3x=10 (c) X’ =2x—=5 (d) x’ +2x+5
(74) The zeroes of a quadratic polynomial 3x” —10x + p are reciprocals then p =

(@) 10 (b)3 (c)% (d) -3

(75) If a,f,y are zeroes of a polynomial p(x)=(x—1)(x—2)(x—3) then
a+p 4y =
(@9  (B)27 (¢)35 (d)36
ANSWERS

1. (B) 2. (C) 3. (C) 4. (B) 5. (C) 6. (D) 7. (D) 8. (D) 9. (D) 10. (A) 11.
(C) 12. (A) 13. (A) 14. (C) 15. (D) 16. (B) 17. (B) 18. (D) 19. (D) 20. (B)
21.(C) 22. (B) 23. (D) 24. (B) 25. (A) 26. (C) 27. (D) 28. (A) 29. (C) 30.
(B) 31. (C) 32. (A) 33. (D) 34. (A) 35. (D) 36. (C) 37. (A) 38. (A) 39. (B)
40. (A) 41. (C) 42. (C) 43. (D) 44. (A) 45. (C) 46. (B) 47. (C) 48. (B) 49.
(B) 50. (A) 51. (C) 52. (B) 53. (C) 54. (C) 55. (A) 56. (A) 57. (B) 58. (B)
59. (A) 60. (C) 61. (A) 62. (C) 63. (C) 64. (A) 65. (C) 66. (B) 67. (A) 68.
(C) 69. (C) 70. (D) 71. (C)72. (C) 73. (B) 74. (B) 75. (D)
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4. PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

| KEY POINTS : |

1.

An equation in the form of ax+by+c =0 where @, b and ¢ are real numbers and a,
b are not equal to zero is called a linear equation in two variables. Whereas in pair
of linear equations in two variables, we deal with two such equations.

A pair of linear equations in two variables x and y can be represented
algebraically as a,x+ by +¢,z=0, a,x+b,y+c,z =0 where ai, as, b1, b, ¢; and ¢,
are real numbers such that a” +b° #0, a,” +b,” #0.

The pair of linear equations can be solved and represented by two methods :
1. Graphical Method
2. Algebraic Method

To solve a pair of linear equations in two variables by graphical method, we first
draw the lines represented by them.

i.  If the pair of lines intersects at a point, then we say that the pair is consistent
and the coordinates of the point provide us the unique solution.

ii.  If the pair of lines are parallel, then the pair has no solution and is called
inconsistent pair of equations.

iii. If the pair of lines are coincident, then it has infinitely many solutions, each
point on the line being of solution. In this case, we say that the pair of linear
equations is consistent with infinitely many solutions.

To solve a pair of linear equations in two variables algebraically, we have following
methods:

i.  Substitution method

ii. Elimination method

iii. Cross multiplication method

Ifaix+biy+c;=0,ax+byy+c,=01is a pair of linear equations in two variables
x and y such that

. b . . L
TS (e A N (or) a,b,—a,b #0 then the pair of linear equations is
a4 b,

consistent and has a unique solution.

. a b ¢ . . S .
ii. If —L=-1%-L then the pair of linear equations is inconsistent and has no
a2 2 CZ
solution.
a b ¢ . . . .
iii. If ——=—-L=—L then the pair of linear equations is dependent and consistent
a2 2 CZ

with infinitely many solutions.

TR
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Method of cross-multiplication:
a]

The pair of equations has exactly one (unique) solution if — # Z_l is given by
a2 2

— bic, —by¢, _G4, — 64

b
ab, —a,b ab, —a,b,

SOLVED EXAMPLES

1. The point of intersection of the lines x+ y=2024, x—y=2022 is..........

1) (2022,1) 2) (2023,1) 3) (2024,1) 4) (2020, 1)

Ans: (2)

Sol: Here, 4 ! =1
a, 1
h_1_
b, -1

L ﬂ, hence the given pair of lines has a unique solution.
a b
.. Using the formula x = he, = , y= i b , we get the solution as x =2023, y=1.
a,b, —ayb, a,b, —a,b,

(2023,1) is the required point of intersection.

2. The points of intersection of y = 5x" —6x+1 with x-axis are ..........

1 1 1 1 1

1) (3,0),(2,0) 2) [E,Oj,(Z,O] 3) (1,0),(;0) 4) (—E,Oj,(g,OJ
Ans: (3)
Sol:  For the point on x-axis, y=0.

. Sx—6x+1=0

= 5x°—5x-x+1=0

= Sx(x-1)-1(x-1)=0

= (x-D)(5x-1)=0

= x=l,l.
5

N | —

(1,0), (—,Oj are the required points of intersection.
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3.

5.

If 3a+2b = ab then the line =+ =1 passes through ..........
a
n (G2 2) 2,2) 3) (3.3 4) (2,3)
Ans: (4)
Sol: Giventhat ~+2=1 = bx+ay=ab = bx+ay=3a+2b
a
Comparing terms on both sides, we get: ay=3a, bx=2b = y=3, x=2.
If 10 + 2 =4 and 3 =-2, then
X+y x-—y X+y x-y
1) x=3,y=2 2) x=3,y=-2 3) x=-3,y=2 4) x=-3,y=-2
Ans: (1)
Sol: Let ! =a and ! = b, then the given equations become as
X+y xX-y

. . 1
10a+2b=4 and 15a—5b=-2, Solving these equations, we get: @ = 3 and b=1.

xX=y
= x+y=5and x—y=1

Solving these equations, we get: x=3, y=2 Ans.

The pair of the lines 3x+4y—-2=0 and 6x+8y =4 has

1) unique solution 2) two solutions
3) infinitely many solutions 4) no solution
Ans: (3)
Sol: Here, ﬂ=E=l,

a, 6 2

h_4_1

b, 8 2’

a_2_1

c, -4 2

4 _bh_a

aZ b2 CZ

Therefore, the given pair of the lines is dependent, consistent and has infinitely many

solutions.
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6. The pair of the lines 2x+y—-5=0 and 3x—2y—-4=0 has

1) unique solution 2) two solutions
3) infinitely many solutions 4) no solution
Ans: (1)
Sol: Here, i:E,
a, 3
h_t_ 1
b, 2 2’
G__3
c, -4
a b
aZ b2

Therefore, the given pair of the lines has a unique solution.

7. The pair of the lines 4x—6=15 and 2x—3y =15 has ..........

1) unique solution 2) two solutions
3) infinitely many solutions 4) no solution
Ans: (4)
Sol: Here, 4 i =2,,
a, 2
b_6_,
b, -3
a_z15_5
c, =5
a, ﬁ ¢
a2 b2 CZ

Therefore, the given pair of the lines has no solution.

8. For what values of k the equations 9x+4y =9, 7x+ky=>5 have no solution?

Sol: The given equations will have no solution, if & - L3 £

a b, G

_ 28
9

9. Find the value of k for which the system kx+3y =5 and 2x+ y =1 has (i) unique

# = 9% =28 = k

- 2 = AnS.
7

| &
w | ©

solution (ii) no solution.
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Sol: Here, @, =k, b =3, ¢,=-5and a,=2,b, =1, ¢, =-1

() The given pair of equations will have a unique solution,
ir Ls L}
aZ 2
. k3
ie, —#—
2 1
ie., k#6. Ans.

(i)  The given pair of equations will have no solution,
o aZhLa

a2 2 CZ

ie.,

k 3 -5
—=—
2 1 -1

e, k=6. Ans.
Note: In this question,

b ¢
h,o4a
b2 CZ

Therefore, this pair of equations can never have infinitely many solutions. i.e.,

there exists no value of & for which this system has an infinite number of solutions.

10. 3 chairs and 2 tables cost Rs.700 and 5 chairs and 3 tables cost Rs.110. What is the cost of

2 chairs and 2 tables?

Sol: Let the cost of one chair be Rs. x and the cost of one table is Rs. y. Then according

to the given conditions of the problem, we can write :
3x+2y=700 and S5x+3y=110.
Solving the above equations, we get x =100 and y = 200.
Cost of one chair =Rs.100 and Cost of one table = Rs. 200.
The cost of 2 chairs and 2 tables =2x+2y =2x100+2%x200 =Rs. 600 Ans.

S
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PRACTICE BITS

1. Which of the following is not a linear equation?

1) 3+4x=y+5 2) x-2y=y-x 3) 9x+y=10 4) 2—x=y"+5
Ans: (4)

2. Which of the following is an equation in single variable?
1) 2y+l=x-3 2) 2x-3=5¢ 3) 3y—1=x’ 4) Y -y+2=0
Ans: (4)

3. The equation x—3y =4 has .............

1)  unique solution 2) two solutions
3) infinitely many solutions 4) no solution
Ans: (3)

4. The point of intersection of the lines 3x—5y=-1, 2x—y=-3 is..........
) (12 2) (=2,-1) 3 (-L2) 4 (1,-2)
Ans: (2)

5. The point of intersection of the lines 3x+2y =14, —x+4y="7 is..........

G2 2) (3, %j 3) (-3,2) 4) (3, —j

Ans: (2)
6. The point of intersection of the lines 2x+3y =31, 17x-11y=8 is..........
1 5,7 2) (-5,7) 3) (-5 -7) 4 5,-7)
Ans: (1)
7. The point of intersection of the lines V2x-\3 y=0, sx+42 y=01s..........

D (V3.45) 2) (0,0) 3) (V2,43 4 (2.1
Ans: (2)
8. If 2x+y =35 and 3x+4y =065, then find the value of X
Y
1 3 2) 2 3) 4 4) 6

Ans: (1)

TR
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9. If 2x+3y=11 and 2x—y =1, then find the value of .
x

1) 3 2) 2 3) 4 4) 6
Ans: (1)
10. If 2x-3y=1.3 and y—x=-0.5, then find the value of xy.
1) 0.2 2) -0.3 3) 0.6 4) —-0.06
Ans: (4)
11. If ax+by=a—-b and bx—ay=a+b, then find the value of xy.

1 2) -1 3) 2 4) -3
Ans: (2)
12. Ifg—zzl and 2—i=6, then find the value of wuv.
vV ou vV ou
1 1 1
1) — 2) — 3) — 4) —
) 2 ) 3 ) 5 ) 6
Ans: (4)

13. Solve the equations 3(2u +v) =Tuv and 3(u+3v) =11uv.

) (1%} 0,00 2 (1%} (0,0) 3 (L2),(0,0) 4 (12)

Ans: (2)
14. Solve the equations 3.1 =-9 and %+i =5.
Xy Xy
11 11 1 1 1
H | =, = 2) | ——, = 3 —,—= 4) | ——,—=
)(23j )(23j )[2 3j )(2 3j
Ans: (2)

15. Solve the equations i+5y =7 and E+4y =5.
x x

) a0 B el

Ans: (1)

1
+3 and =
x+y x-y 2x+y) 3(x-y)

03] el 0 e

16. Solve the equations

+3; x+y#0, x—y=0.
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Ans: (3)
17. Solve the equations %+i=i and i+2=2, x#0, y=0.
Xy Xy Xy X
) (-13) 2) (-1,-3) 3) (1,-3) 4 (1,3)
Ans: (4)
2 3 4 9
18. If —+—==2 and ——=——==-1, then
x|y x|y
1) x=2,y=3 2) x=4,y=9 3) x=2,y=9 4) x=4,y=3
Ans: (2)

19. The pair of the lines 3x—4y=-7 and 3x—4y=-9 has ..........

1) unique solution 2) two solutions
3) infinitely many solutions 4) no solution
Ans: (4)
20. If Z—‘ = 2)—‘ = E—‘ where a;x + b1y + ¢; =0 and ayx + byy + ¢, = 0 are two linear equations,
2 2 2

then the equations are
(1) consistent and have a unique solution (2) consistent and have infinite solutions
(3) consistent and have finite solutions  (4) Inconsistent
Ans: (2)
MORE QUESTIONS FOR PRACTICE

1. If 7x-5y=2and 3x+y =4, then x="?

1 3 (2) -3
3) 1 4 2
2. If x+7y=T7and 7Tx-3y=-3, then y="?
1 1 2 7
(3) -3 4 0
3. Solution of the equations 3x—4y =7and 2x+3y =—1, then is not equal
[ (0 P
22 33 33 44
) —,— 2) —,——
O 22 33 @ 33 44
4 77 77 11
3 —, —— 4 —,——
®) 44" 77 @ 77 11

30 )
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4.

“u

S

~

10.

11.

12.

13.

«/§x+\/§y:2\/§; ﬁx—\/gy:%/g implies x= ,y=

11,2 (2) V6, -1 3)21 @) V2,3
Solve the pair of equations 2x+3y =11 and 2x-y =1.

(1) x=1, y=2 2) x=L y=3

3) x=2, y=1 (4) no solution
Solve the pair of equations 3x+2y =11 and 2x+3y=4.

(1) x=-5, y=2 2) x=5,y=2
3) x=5, y=-2 (4) no solution
11 11
If ———=-1and —+—=8 where x#0and y#0 then the vlues of x and y are
2x y x 2y
11 11 11
) —,— 2) —, — 3) —, — 4) None
(1 >3 (@) 7 3) 73 “4)
If 10 + 2 =4and L9 =-2 then x+y=
xX+y x-y X+y x-—y
15 25 5
1) — 2) — 3) = 4) None
(1) 2 2 2 (€) 2 (4)
If iJr;:2 and L—izlthen x=
x-1 y=-2 x-1 y-2
(7 (2) 6 35 (4) 4
2 3 )
If =+—==2and — =—1then x" =
AN AR
(1) 4 (2) 16 3)9 (4) None

Y20 g Y
x+y 5 y—x
(1 2 -1 3) 0 “4) 2

=6 where x#0 and y #0 then the value of y—x=

If the system of linear equations x —ky =2 and 3x +2y =—5 has a unique
solution then k =

3 2
@M 3 @3 (3)-6 (“4)6

If the system of linear equations 3x —4y +7 =0 and kx + 3y —5 = 0 has no
solution then k =

9 9 4 4
S @ - 35 @ -3

31 )
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14.  If the system of linear equations 5x+2y =k and 10x+4y =3 has infinitely many

solutions, then k =
3 2 3 2
1) = 2) = 3) —= 4) ——
()2 ()3 3) 5 “4) 3

15. The value of k for which the pair of equations 3x+4y+2=0and 9x+12y+k =0 represent
coincident lines, is

(1) 2 2 3 (3) 6 412
16. The value of & for which the pair of equations kx—y=2and 6x—2y =3 has a unique
solution, is
(1) k=3 (2) k+3 3) k=0 4 k=0
17. The pair of equations y =0and y=-7 has

(1) unique solution (2) two solutions

(3) infinitely many solutions (4) no solution

18. If the system of linear equations 2x+3y =7 and 2ax+(a+ £)y =28 hasinfinitely
many solutions then o = and f=

(1)3,6 (2)2,4 (3)4,8 (4) None

19. Ifthe system of linear equations ax+by =c and [x+my =n have a unique solution

which of the following is true

(1)am = bl (2) am = bl (3)al # bm (4) None

20. If the system of linear equations ax + 3y = a — 3 and 12x + ay = « has no solution
then the value of a =

(1) 4 (2) 4 ()5 (4) -6

21. The sum of the numerator and denominator of a fraction is 12.If the

. . . 1 .
denominator is increased by 3, the fraction becomes 3 Then the fraction is

5 7 5 7
1) = 2) — 3) — 4) ——
(1) 2 2 s A3) 2 “4) 5
22. On selling a T.V. at 5% gain and a fridge at 10% gain, a shopkeeper gains Rs.2000.
But if he sells the T.V at 10% gain and a fridge at 5% loss, he gains Rs.1500 on the
transaction. Then the original price of T.V. is Rs.

(1) 15000 (2) 25000 (3) 20000 (4) None

30 )
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23. The sum of a two digit number and the number formed by interchanging the digits is
132. If 12 is added to the number, the new number becomes 5 times the sum of the
digits. Then the number is

(1)48 ) 84 3) 66 (4) both (1) & (2)

24. 1If twice the son’s age in years is added to the father’s age, the sum is 70. But if twice
the father’s age is added to the son’s age, the sum is 95. Then the age ofson is

(1) 10 years (2) 15 years (3) S5years  (4) None

25.  Ten years later, A will be twice as old as B and five years ago, A was three times as old
as B. then the present ages of A and B in years

(1) 50, 20 (2) 40, 30 (3)60,10  (4) None

26. Five years ago, Ravi was thrice old as Raju. Ten years later, Ravi will twice as old as

Raju. Then the age of Raju is

()35 (2) 30 (3)25 4)20

27. The value of "k" for which the system of equations x+2y =35 and 3x+ky =—15 has no
solution.
()6 (2) -6 3) % (4) None

S
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28. The area of the triangle formed by the line £+% =1 with coordinate
a
axes is__sq. units.

(1) ab (2) 2ab (3) %ab @) iab

29. The area of the triangle formed by the lines y =x, x=6 and y =0 is__sq. units.
(1)36 (2) 18 39 4)72

30. The area of the triangle formed by the lines x=3,y=4 and x=y is__ sq.units.
1
(1) 5 )1 3) 2 (4) None

31. The denominator of a fraction is 4 more than twice the numerator. When both the
numerator and denominator are decreased by 6 , then the denominatorbecomes 12 times the
numerator then the fraction is

7 5 7
D T @5 ) 3 (4) None

4
32. A fraction becomes; , if 1 is added to both numerator and denominator. If, however, 5 is

. . 1 .
subtracted from both numerator and denominator the fraction becomes E , then that fraction
is

5 7 8 4
) 3 (2) 5 3) 3 4 ry

33. 3 bags and 4 pens together cost Rs. 257 where as 4 bags and 3 pens together costRs.
324. Then the cost of 1 book and 2 pens is
(1) 156 (2) 157 (3) 155 (4) 154

34. 4 chairs and 3 tables cost Rs. 2100 and 5 chairs and 2 tables cost Rs. 1750. Then the
cost of a chair
(1) 150 (2) 200 (3) 250 (4) 300

35. If i+3uy:14 and E—4y:23 the value of y =
X X

(1) 2 @ -2 @) % @ —é

36. The larger of two supplementary angles exceeds the smaller by 18°. Then the larger angle
is
(1) 99° ) 81° (3) 72° 4) 90°

37. The system of linear equations 5x —4y +8=0and 7x + 6y —9 =0

34 )
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38.

39.

40.

41.

42.

43.
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The system of linear equations 5x —4y +8=0and 7x + 6y —9 =0

(1) intersect at a point (2) parallel
(3) coincident (4) None

The system of linear equations 9x + 3y + 12 =0 and 18x + 6y +24 =0
(1) intersect at a point (2) parallel
(3) coincident (4) none

If a pair of linear equations in two variables is consistent, then the lines

represented by two equations are
(1) intersecting (2) parallel
(3) coincident (4) intersecting or coincident

If the system of equations 2x+3y =7 and (a+b)x+(2a—b)y =21 hasinfinitely

many solutions, then a = and b =
(H 1,5 (2)5,1 3)-1,5 4)5,-1
5 pencils and 7 pens together cost Rs. 50 where as 7 pencils and Spens together cost

Rs.46, then the cost of 1 pencil is__rupees.
(D1 2)2 3)3 (4)4

The area of a rectangle gets reduced by 80 sq. units if its length is reduced by 5 units and
breadth is increased by 2 units. If we increase the length by 10 units and decrease the
breadth by 5 units, the area will increases by 50 sq. units, then the length of the
rectangle = units
(1)20 (2) 21 3) 19 (4) None
The cost of 2 kg apples and 1 kg of grapes on a day was found to be Rs.160. After
a month, the cost of 4 Kg of apples and 2kg of grapes is the Rs.300. Which of the
following equations represent this situations
(1) x +2y =160,4x + 2y = 300 (2) 2x +y =160, 2x + 4y =300
(3)2x +y =160, 4x +2y =300 (4) None
The coach of a cricket team buys 3 bats and 6 balls for Rs.3900. Later he buys
another bat and 3 more balls of the same kind for Rs.1300which of the following
equations represent this situation.
(1) 3x + 6y = 3900, x + 3y = 1300 (2) 6x + 3y = 3900, x + 3y = 1300
(3)3x + 6y =3900,3x +y = 1300 (4) None

35 )
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45.

46.

47.

48.

49,

50.

10 students of class 10th took part in Mathematics quiz. If the number of girls is 4
more than the number of boys. Which of the following pairs represent the situation?
DHx+y=10,x—y=4 Q)x+y=4,x-y=10
B)dx+ty=4,x-y=4 (4) None

Rani went to a bank to withdraw Rs.2000. She asked the cashier to give the cash in
Rs.50 and Rs.100 notes only. Rani got 25 notes in all. Then number of Rs.50 those
Rani got.....

(1) 12 (2) 11 (3)10 49

The ratio of incomes of two persons is 9:7 and the ratio of their expenditures is 4:3.
If each of them manages to save Rs.2000 per month, their monthly incomes are

(1) 18000, 14000  (2) 36000, 28000 (3) 9000, 7000  (4) 27000, 21000

Two angles are complementary. The larger angle is 3% less than twice the
measure of the smaller angle. Then the greater angle is

(1) 54° ) 36" (3) 41° (4) 59"

If the sum of the ages of a father and his son is 65 years and twice the difference of
their ages is 50 years, then the age of the father in years is

(1) 45 (2) 40 3) 50 (4) 55

3 note books and 1 pen costs Rs.100, 5 note books and 2 pens costs Rs.170 then 2
note books and 5 pens costs how much?

(1) 140 2) 120 3) 130 4) 110

o
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Answers
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5. QUADRATIC EQATIONS

Quadratic equation: The equation is of the form ax® +bx+c¢=0,a#0 and a,b,ce R
is called a quadratic equation.

Eg:3x> —4x+1=0, x> —1=0, x* +2x+1=0 are quadratic equations.

Zero or root of a Quadratic equation: A real number « is called a zero or root of a

quadratic equation ,if aa” +ba +c = 0.
Note: i. A quadratic equation have at most 2 zeros.

ii. If @ and p are the zeros of a quadratic equation ax’ +bx+c =0thena + f = b
a

and af =<
a

iii. The quadratic equation whose roots are « and Bisx” —(a + f)x+af = 0.

iv. The cubic polynomial whose roots are «, # and yis

f)=x"=(a+p+y)x* +(af+ Py +ya)x—apfy

v. If ax> +bx+c=0,a # 0, is factorisable into a product of two linear factors, then the
roots of the quadratic equation ax” +bx +c = 0 can be found by equating each factor to zero.
vi. The roots of a quadratic equation can also be found by using the method of

completing the square.

vii. The roots of a quadratic equation ax” +bx +c¢ = 0,a # 0 , can be found by using the

—b++/b* —4ac
2a ’
viii. Nature of the roots of quadratic equation ax® + bx +¢ =0,a # 0 , depends upon the

formula

value of b* —4ac , which is known as the discriminate of the quadratic equation.
ix. The quadratic equation ax’ +bx+c=0,a # 0, has

(a). Two distinct real roots, ifb* —4ac > 0

(b). Two equal real roots, ifb* —4ac = 0

(c). No real roots or pair of conjugate complex roots if b* —4ac < 0.

Solved problems:
Problem: (1) If (m+1)x’ +6x” +5x =16 represents the Q.E then the value of m is
(a)1 b)) -1 (2 ()0

Solution: 1he given equation contains 3 as exponent of the highest degree term, hence

degree of the equation is (m+1)x’ +6x” +5x =16is 3

Since (m+1)x’ +6x° +5x =16 represents the Q.E, it must have degree 2 only whenm +1=0
=>m=-1.

Ans: option (b)

Problem: (2) The roots of the equation 3x*+2x—1=0 are

(a)—l,% (b)—l,—% (c)3,-1 (d)-3,-1

Solution: |f @ and f are the roots of the equation 3x*+2x—1=0,thena + f = —S

andaﬂ=£.

a
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. L 1
By inspection it is observed that ¢ =—1and S = 3

Ans: option (a)
Problem: (3) The sum of roots of the equation 3x* +2x—1=0 is

(a)—% (b)—% ©2 (d)-4

Solution: f @ and f are the roots of the equation 3x*+2x—1=0thena + B = —g

andaﬁzg.
a

. L 1
By inspection it is observed that ¢ =—1land f = 3

2
La+f=-=
P 3

Ans: option (a)

MULTIPLE CHOICE QUESTIONS

(1) Which of the following is a Q.E

(a)5+§=x2 (b)x2+%=1?7 () x(x+3)=6x+3(d) x2x+3)=2x"-7
X X

(2) Which of the following is a Q.E
(a)x’ —6x—4=0 (b)2x’=T7x (c) 2x+1)(3x+2)=0(d) All the above
(3) Which of the following is not a Q.E
(a) x(x=3)=x>+7(b) x(x—-5)=2x"+4 (c)(2x+1)(3x+2)=0(d) All the above
(4) For what value of a, ax’+bx+c=0isnota Q.E
(@1 B2 ()3 (@)0
(5) Which of the following is a Q.E
(a)(x+3) =x+4 (b)(x=2)"+1=2x-3
@)x(x+D)+8=(x+2)(x-2) (d)(x+2)—=(x-2)>=0
(6) If (m+1)x’ +6x* +5x =16 represents the Q.E then the value of m is
(a)l () -1 ()2 (d)0
(7) If ax(x* —4)+dx=2x"+bx’ +10, b # 0 represents the Q.E then the value of a is
(a)l b)-1 (©)2 ()0
(8) The product of two consecutive positive numbers is 132 then the Q.E to find the
numbers is
(@) x*+x-132=0 (b) x’—x+132=0 (c) x’—x-132=0 (d) x*+x+132=0
(9) The product of two consecutive odd numbers is 399 then the Q.E to find the numbers
is
(@) X’ +2x-399=0 (b) x’ +2x+399=0 (c) X’ +x-399=0 (d) x*-2x+399=0
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(10) The product of two consecutive even numbers is 120 then the Q.E to find the
numbers is

(@) ¥’ +4x-120=0 (b) X’ +2x—-120=0 (c) x*—4x+120=0 (d) x*-2x+120=0
. . .5 .
(11) The sum of a number and its reciprocal is ) represents by the Q.E is

(@) 2x* =5x+1=0 () 2x*=5x+2=0 (c) 2x*+5x+2=0 (d) 5x*-2x+5=0

(12)  The sum of a number and its reciprocal is 2 represents by the Q.E is
(@) x> =2x+1=0 (b) x*+2x+1=0 (c) ¥’ +2x—-1=0 (d) x*+2x+2=0
(13)  The sum of squares of two consecutive odd numbers is 290 then the Q.E to find
the numbers is

(@) x* +(x+2)> =290 (b) x> +(x+2)* =290°
(c) ¥ —(x+2)* =290 (d) X’ = (x+2)* =290°
(14) The sum of a number and its square is 56 then the Q.E is
(@) X’ +2x=56 (b)2x*+x=56 (¢c)x’+x=56 (d) x’ —x=56
(15) The present age of a father is twice his daughter. After four years the product of their
ages is 306 then the Q.E for this data is

(a) 3x* -14x-162=0 (b)3x* —14x+145=0
(c) 3x* +28x-306=0 (d) x*+6x-145=0

(16) The difference of two numbers is 5, the sum of their squares is 325 then the Q.E to

find the big number is

(a) X" +(x+5)" =325 (b) x* +(x—5)* =325
(c) x* = (x=5)* =325 (d) x* —(x+5)* =325

(17) The roots of the Q.E (x—4)(x+2)=0 are
(@)-4,2 (b) -4,-2 (c)4,2 (d) 4,2

(18) The roots of the Q.E x* —~5x+6=0 are
(a)-3,2 (b) -3,-2 (¢)3,2 (d) 3,2

(19) The roots of the Q.E 2x* —6x=0 are
(@)-3,0 (b) 3,0 (¢)6,2 (d) 0,2

(20) If a,f are the roots of the Q.E x* +6x+5=0 then o + f=
(@5 (b) -6 ()6 (d) -1

(21) If a, B are the roots of the Q.E x* —~5x+6=0 then a—f=
(@5 (b)3 (o1 (d) -2

(22) If a, 8 are the roots of the Q.E x* ~3x-10=0 then o’ + f’=
(@)25 (b) 10 (c)21 (d) 29

(23) If a,pf are the roots of the Q.E x* —3x—-4=0 then &’ + 4 =
(@)63 (b) 64 (c)-1 (d) 17

a0 )
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(24) If a,p are the roots of the Q.E x> +4x+4=0 then
(@a=p B)a=-2,=-2 (c)a+pf=-4 (d) All the above
(25) If a, B are the roots of the Q.E x* —6x+8=0 then afi=
(@)6  (b)-6 ()-8 (d) 8
(26) One root of the Q.E 2x* —5x+3=0 is
(@)=1 (D)1 (c) 0 (d) 2
(27) If one root of the Q.E x* +2kx+16=0 is 4 then the value of k is
()4 (b)-4 (o) 16 (d) 32
(28) If one root of the Q.E x* + 22 x—k=0 is /2 then the value of & is
()6  (b) -6 (¢) 22 (d) 22
(29) The Q.Es ax’+ax+8=0 and x’+x+c =0 have a common root 1 then the value
of ac is
(a) 8 ()4 (¢) -8 (d)-4
(30) For any value of a which of the following is one root of the Q.E
(a+2)x"—ax-2=0
(a) 0 ®»2 (-1 (@)1
(31) If the roots of the Q.E ax’ +bx+c=0 are equal then c=
b b b* b*
(a) 5. (b) by (c) I (d) a0
(32) The discriminate of the Q.E ax* +bx+c=0 is
(a) b—4ac (b)b*—4c (c) b’ —dac (d) b’ +4ac
(33) Ifthe roots of the Q.E ax” +bx+c=0 are equal then
(@) b*—4ac<0 (b)b*—dac<0 (c) b*—4ac>0 (d)b*—4ac=0
(34) Ifthe roots of the Q.E ax’ +bx+c=0 are equal then one root is
b b b b
(a) —Z (b) Z (c) —a (d) E
(35) The product of the digits in a two digit number is 6, if we add 9to the number then
the digits may interchanged then the number is
(a)16  (h)23  (¢)32 (d)61
(36) In aright angled triangle one side is 3 cm more than the other side and the
hypotenuse is 15 cm then which of the following Q.E is used to find the small side

(a) 3x* +6x—108=0 (b)x* +6x-108=0
(c) x> +3x-108=0 (d) 2x* +3x+108=0
(37) The Q.E used to find the two numbers if their sum is 27 and product is 182
(a)x(x—=27)=182 (b)x(x+27)=182
(c)x(27-x)=182 (d)x(27-x)=182(x+27)

(38) The condition that the Q.E 3x” +6x+k =0 has real and distinct roots is

a1 )
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(a) k<3 b) k>3 (c) k=3 (d)k>4
(39) The condition that the Q.E x* +kx—25=0 has real roots is
(@) kK’ =100=0 (b) K*+100<0 (c) K*+100>0 (d)k*+100>0
(40) The maximum value of p to find the real roots of the Q.E 2x* —8x+p=0 is
(a) 8 (b) -8 (c) 64 (d)-64
(41) In a triangle base is 4 cm more than the height and the area is 48 sq.cm then which
of the following Q.E is used to find the height
(@) x> +4x=96 (b)x’+4x-96=0 (c) %X(X'f' 4)=48 (d) All the above

(42) Ifthe roots of the Q.E kx* —6x+9 =0 are not real then
(a) k=0  (b) k<l () k>1 (d)k*-1=0
(43) If the roots of the Q.E 3x” +6x+k =0 are complex then
(a) k<0  (b) k<3 (¢) k>3 (d)k=3
(44) Ifthe Q.E 2x* + kx+3 =0 has two real and equal roots then the value of & is
(@) 24 (B)+6v2 () £23  (@d)+2V6
(45) Ifthe Q.E kx(x—2)+6 =0 has two real and equal roots then the value of & is
(@2 (b6 ()4 (d)-6
(46) 1If one root of the Q.E x* —k*> =0 is -3 then the other root is
@9 ()3 ()B @) -3
(47) Which of the following Q.E has two equal roots
(@) X* +4x+4=0 (b)x*—4x-4=0 (c) x*+3x+9=0 (d) x*+4x+8=0
(48) Which of the following Q.E has two real and distinct roots
(@) 2x* —4x+6=0 (b)2x" +4x+6=0 (c) 2x’-6x+3=0 (d) 2x* +6x+8=0
(49) The nature of the roots of the Q.E 2x* —3x+5=0is
(a) real and distinct (b) real and equal (c) notreal (d) complex numbers
(50) The nature of the roots of the Q.E 3x° —43x+4=0 is
(a) real and distinct (b) real and equal (¢) notreal (d) complex numbers
(51) The nature of the roots of the Q.E 2x* +6x+3=0 is
(a) real and distinct (b) real and equal (c¢) notreal (d) complex numbers
(52) The roots of the Q.E ax’ +bx+c =0 are

(@) —b+~b*—4ac () —b+~b* +4ac (C)bir\/b2 —4ac () —b++b* —4dac
2 2a 2a 2a

(53) If the roots of the Q.E ax’ +bx+c = 0 are real and equal then
(a) b* >4ac (b) b* <dac (c)b* =4ac (d) a* =b*+¢’

(54) If the discriminate of the Q.E ax’ + bx+c =0 is b* —4ac > 0 then the roots are
(a) real and distinct (b) real and equal (c) not real (d) complex numbers

(55) If the discriminate of the Q.E ax” +bx+c =0 is b* —4ac < 0 then the roots are

o)
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(a) real and distinct (b) real and equal (c¢) notreal (d) complex numbers

(56) If the discriminate of the Q.E ax® +bx+c =0 is b> —4ac =0 then the roots are
(a) real and distinct (b) real and equal (c) notreal (d) complex numbers
(57) The discriminate of the Q.E 2x* —4x+3=0 is
(@) -4 ()-8 (c)16 (d) 40
(58) The discriminate of the Q.E \/3x* —6x+12/3 =0 is
(@) 1243 (b) 72 (¢)36 (d) 108
(59) If the discriminate of the Q.E x* —=3x—k =0 is 25 then k =
(a) -4 (b)4 ()9 (d)-9
(60)If one root of the Q.E 3x*—6x =0 is 2 then then the other root is
()0 ()3 ()6 (d) -2
(61)If one root of the Q.E 3x* —5x+2=0 is 1 then then the other root is
2 3 2
(a) -3 (b) 5 (c) 3 (d) -1
(62) Which of the following is true for the Q.E v/3x* +11x+6+/3 =0
(a) 34/3 is aroot (b) real and equal (c¢) nota Q.E (d)- 343 is a root
(63) Which of the following is not true for the Q.E x* —x—20=0
(a)—4 and 5are the roots (b) real and distinct (¢) real and equal (d) (a) and (b)
(64)If the roots of the Q.E ax” +2x+a =0 are equal then
(@)a==x1 (b)a=0 (c)a=0,-1 (d) a=10
(65) If the roots of the Q.E x” +2x + (k> +1) =0 are equal then the value of k is
(@0 ()1 ()2 (d)3
(66) If the roots of the Q.E x” +4x+k =0 are real and distinct then
(a) k>4 ((D)k<4 (k=24 (d) k<4
(67) If the Q.E x* +6x+ 1 =0 is a perfect square then the value of A is
()3 ()6 ()9 (d) 36
(68) If the Q.E 4x° +41x+25=0 is a perfect square then the value of A is
()2 (b)16 (¢) 4 (d) 5
(69) Ifthe Q.E 3x* —4Ax+4=0 is a perfect square then the value of A is
@V2 ()3 (©) 4 @) 3
(70) The discriminate of the Q.E (2x+3)°=0 is
(@0 (b)=3 () 1 (d) 2
(71) The discriminate of the Q.E 3x*+2+/5x=5=0 is
(a)20  (b) =40 (c) 40 (d) 80
(72) The roots of the Q.E (3x—2)°=-2(3x-2) are
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2 22 2 2
@3 B2 ©35 @D-2-2
(73) The roots of the Q.E 3(x—4)’ = (x—4)’ +8 are
(@*2  (b)+4 (¢) -2,-6 (d)2,6
(74) The roots of the Q.E (x+2)°—9=0 are
(@l (b)=5 (c) 5 (d) (a) and (b)
(75) The roots of the Q.E x* —4x+2=0 are
(@)2+8  (B)2£V2 (¢) 4242 (@)2+3
(76) The roots of the Q.E x* +4x—-4=0 are
(@)-2+232  (B2+2V2 (¢)2,-2 (d)-2,-2
(77) The roots of the Q.E 3x* —6x+2=0 are

3443 (6)31”/5 (d)3iﬁ
2 3 6

(@3+3  (b)

(78) If one root of the Q.E x*—3x+1=0 is 3+2\/§ then the other root is
-3-4/5 3-+/5
(a) zf B)3+V5 (@335 (@) Tf

then the number of

(79) The number of diagonals of a polygon having » sides is n(nz— 3)

sides of a polygon having 5 diagonals is
()4 (b)S (c)10 (d) 15
(80) If the roots of the Q.E 2x* — 2\2x+k=0 are equal then the roots are
@ 5 © VL@ @
(81) (2x+1)’ = px’ +5 is a Q.E then the value of p is
(@)0 (b) 2(c) 4 (d) 8
(82) The maximum number of roots of the Q.E is
(@) 0 (0)1(c) 2 (d)3
(83) The roots of the Q.E (2x—1)(2x+1)=0 are

11 11
— == (0) 2,-2(c0)=,= (d)1,1
(a)2 2() (C)22 (d)
(84) The discriminate of the Q.E px+gx” +7=0 is

(a) p*+4qr (b) ¢*=4pr (c) p’~4qr (d)r’—4pq
(85) The discriminate of the Q.E 2x* —4x—-3=0 is
(a) -8 (b) 16 (¢) —24 (d) 40
(86) The discriminate of the Q.E 3x* —2x+k =0 is O then the value of £ is

(a) -3 (b) %(c) 3 (d)—%
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(87) If the roots of the Q.E 4x* + 43x+k =0 are equal then the value of £ is
1 1
3 (b) = 2 (d)=
(a)3 (D) 3 () 2 ( )2
(88) If the roots of the Q.E 4x”+20x+k> =0 are equal then the root is
5 5
5 (b)-5 = (d)-=
()5 (b) =5 (c) > (d) 5

(89) If one root of the Q.E x* +kx+50=0 is 5 then the value of & is
()5 (b)-5(c) 15 (d)-15

(90) If «, B are the roots of the Q.E x* —~7x+12=0 then af =
(@)7 (b) =7 (c)-12 (d)12

(OD)If a,p are the roots of the Q.E x* —~7x=0 then a+ f=
(@)7 (b) =7 (c)-1 (d)1

(92) If one root of the Q.E kx(x—2)+6=0 is 3 then the value of £ is
(@) =1 (b) 1(c)2 (d)-2

(93) The discriminate of the Q.E 3x’ —43x+4=0 is
(@) 0 (b) 12 (c) 24 (d) 48

(94) The Q.E used to find the two numbers if their sum is 27 and product is 182 is

x’ —kx+182=0 then the value of & is

(a) 27 (b) 182 (c) —27 (d)-182

(95) The discriminate of the Q.E y/x*+x+1=2 is
(a) 13 (b)-3 (c¢) 11 (d) none

(96) If the roots of the Q.E are ﬁ,i then the equation is
q p

(@qx’ =(p*+q")x+p=0  (B)px’~(p*+q")x+q=0
(©pgx’ =(p*+q")x+pg=0 (d) p’¢’x*=(p’ +¢")x+p’q* =0

(97)1If one root of the Q.E 3x* +2x+k =0 is reciprocal to other then & is
(@3 (0)=-3()2 (d) 6

(98) The roots of the Q.E x—z =2 are
X

(@1,3  (b)3,-1  (c)2,2 (d) 1,2
(99) If one root of the Q.E px” +gx+r =0 is 3 times the other then 34
(a) 12pr (b)14pr (c)l6pr (d) 18pr
11

(100) If a,p are the roots of the Q.E x*~3x—1=0 then _+E:
a

@3 (B)-3 (c)% (d)—%

a5 )
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ANSWERS

1.(C) 2. (D) 3. (A) 4. (D) 5. (B) 6. (B) 7. (C) 8. (A) 9. (A) 10. (B) 11. (B) 12. (A) 13.
(B) 14. (C) 15. (D) 16. (B) 17. (D) 18. (C) 19. (B) 20. (B) 21. (C) 22. (D) 23. (A) 24.
(D) 25. (D) 26. (B) 27. (B) 28. (A) 29. (A) 30. (D) 31. (D) 32. (C) 33. (D) 34. (A) 35.
(B) 36. (C) 37. (C) 38. (A) 39. (D) 40. (A) 41. (D) 42. (C) 43. (C) 44. (D) 45. (B) 46.
(B) 47. (A) 48. (C) 49. (D) 50. (B) 51. (A) 52. (D) 53. (C) 54. (A) 55. (D) 56. (B) 57.
(B) 58. (D) 59. (B) 60. (A) 61. (C) 62. (D) 63. (C) 64. (A) 65. (A) 66. (B) 67. (C) 68.
(D) 69. (D) 70. (A) 71. (D) 72. (B) 73. (D) 74. (D) 75. (B) 76. (A) 77. (C) 78. (D) 79.
(B) 80. (A) 81. (D) 82. (C) 83. (A) 84. (B) 85. (D) 86. (B) 87. (A) 88. (D) 89. (D) 90.
(D) 91. (A) 92. (D) 93. (A) 94. (A) 95. (A) 96. (C) 97. (A) 98. (B) 99. (A) 100. (B)
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6. PROGRESSIONS

Sequence: A sequence is an arrangement of numbers or objects in a definite order.
Arithmetic progression: An arithmetic progression A.P is a list of numbers in which each
term is obtained by adding preceding term with a fixed number except first term. This

fixed number is called common difference .

Note: (i) If ais the first term d the common difference of an A.P, then the A.P is
a,a+d,a+2d,....a+(n-1)d

(ii) The n"term of an A.P with first term @ and common difference d is given by
a+(n-1)d.

(iii) The sum of the firstn terms of an A.P is given by S, = %[Za +(n-1d].
(iv) If ais the first term and [/is the last term of an A.P, then the sum of »n terms of the A.P
is given by S = %[a +1].

Geometric progression: A geometric progression G.P is a list of numbers in which each
term is obtained by multiplying preceding term with a fixed number except first term. This
fixed number is called common ratio .

Note: (i) If ais the first term 7 the common ratio of a G.P, then the G.P isa, ar,ar?,...,ar"”"

n-1

(if) The n" term of an G.P with first term @ and common ratio 7 is given by a r
a(l-r")
R
a(r"-1)
r—1
) if r=1

if r<l1

(iti) The sum of the firstn terms of a G.P is given by § = if r>1

(iv) The sum of infinite terms of a G.P is givenby S = 1L.
-r

Solved problems:

Problem: (1) The common difference of an A.P 3,-2,-7,-12,... is

(o)1 b)-5 (o)-1 (d)-2
Solution: The given A.P is 3,-2,-7,-12,...
Sinced =t, -,
=d=-2-3=-5
Ans: option (b)
Problem: (2) The sum of first 100 positive integers is

(a) 4050 (b) 5050 (c) 5000 (d) 4950

Solution: 1he sum of first n positive integers is 1+2+3+...4+n= n(anJ(r)l)
The sum of first 100 positive integers is = IOO(ISOH) = 100d0D =5050

Ans: option (b)
Problem: (3) 1+cosé+cos’ @ +cos’ O +..0 =

)
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1 1 1 1
(a) b (O)— .
1-cos@ 1+cosé l1-sind 1+sind
S, =% =1+sin0+sin’ +sin’ 0 +..00= = —
Solution: S —:—1+sm +sin” @+sin” @+..00== —cosO

Ans: option (a)

MULTIPLE CHOICE QUESTIONS
(1) Which of the following is an A.P

(a)1,3,6,10,15,... (5)100,80,60,40,... (c)2,4,8,16,...(d) 3,3,4,4,5,5,...
(2) Which of the following is not an A.P

(0)1,2,3,4,... (b)3,3,3,3,... (¢)6,3,0,-3,... (d) 6,4,1,-3,...
(3) Which of the following is an A.P

(@)4,7,10,13,... (b)11,6,1,-4,... (c)13,19,25,...(d) All the above
(4) Which of the following is an A.P
111 1 1 11 1
l,—,—,— h1L,—,0,——,... 4,8,16,32,... (d),-,—,—
@y g L3075 @) (Do s

(5) The common difference of an A.P 1,-1,-3,-5,... is

(a)l b)) -1 ()2 (d)-2
6) The k" term of an A.P 5,2,—1,—4,... is

(a)2-3k b)8-3k (¢)3k-2 (d)2+3k

(7) Which of the following is an infinite A.P

(@)3,7,11,15,... (5)6,9,12,15,...39 (¢)100,95,90,...—10(d)1,2,3,4,...65
(8) The 10" term of an A.P 4,10,16,22,... is

(a)70 (b)64 ()58 (d)52
(9) The common difference of an A.P 2x,4x,6x,8x,... is

(a)x b)2x  (¢)-x (d)-2x

(10) The common difference of an A.P l —l —i —é .18

44 4
1 1 1 1
(a)z (b) _E (C)E (d)—z
(11) The common difference of an A.P 0.6,1.7,2.8,3.9,...1s
(@0.6  (B)1.7  (o)1.1 (d)0.1
(12) The common difference of an A.P 3,3+~/2,3+2+/2,3+3+/2,...is
@3  (B)3+V2 (V2 (@) 32
(13) The next term of an A.P ﬁ,\/g,\/ﬁ,\/i,...is
(@64 T2 ()NS50 (d) /34

(14) The 10" term of an A.P 5,1,-3,-7,... is
@=35 (0 =31 ()-27 (d)4l

a8 )
S



SBTET - AP POLYCET - STUDY MATERIAL

(15) The next term of an A.P 2,%,3,%,4,...3

@2 (b (c)% (d)%

(16) Which term of an A.P 21,18,15,... is —81
(a)33 (b)34  (¢)35 (d)36

17) Which term of an A.P 21,18,15,... is 0
(a)7 b5)8 (©)9 ()10

(18) The sum of first » natural numbers is

n(n—1 n(n+1 n(n+1

@ n ) (M () M

(19) The sum of first 10 natural numbers is
(@)10  (b) 55 (c)45 (d) 50

(20) The sum of first 100 natural numbers is
(@)5005 (b) 55 (c) 500500 (d) 5050

(21) The first term of an A.P is 3.5, common difference is 0 then 108" term is
(@)105 (b) 3.5 ()0 (d) 1115

(22) The first term of an AP is 4, common difference is —3 then 4” term is
(a)-5 () -8 (c)16 (d) -2

(23) Inan AP ¢, =2 and g, =18 thena, =
(@)20  (b) 10 (c)16 (d) 36

(24) The number of terms of an A.P: 3,8,13,18,...,78 is
(a)16 ®15  (o)17 (d)34

(25) The number of terms of an A.P: 7,13,19,...,205
(a)31 )35  (0)32 (d)34

(26) The first three terms of an A.P are x+2, 2x, 2x+2 then x=
(a)4 »5 ()6  (d)8

27 The first three terms of an A.P are x+1, 3x, 4x+2 then x=
(a)0 M1 (92 (d)3

(28) Which term of an A.P: 25, 20, 15,... is first negative number
(a)5 b6 ()7 (d)8

(29) The n" term of an A.Pis a, = 2n+3then the 12" term is
(a)23 (b)165 ()27 (d)38

(30) The n” term of an A.P is a, =7 —2n then common difference is
(a)-2 ®2 (-7 ()7

(31) The n” term of an A.Pis a, =3+2n then sum of three terms is
(a)12 )9  (c)21  (d)25

(32) The three terms of an A.P are x,y,z then

19 )
S



SBTET - AP POLYCET - STUDY MATERIAL

xX+z

(a) y= (b)2y=x+z (¢) y—x=z—y (d) Allthe above

(33) Which of the following is true
(@)a,=S,+S,, Ba,=a+(n-Dd (¢)S,=n2a+(n-1)d](d) Allthe
above
(34) The n" term of an A.Pis a, =3+2n then sum of 24 terms is
(@)652  (b)762 ()51 (d)672
(35) The sum of first ten terms of an A.P 2,7,12,... is
(@)245  (b)490 (c)47  (d)295
(36) Inan A.P: ¢ =-1.25 and d =-0.25 thenq, =
(a)-2 (b) -1.75 (¢)-2.25 (d) -0.25
37 Inan A.P: ¢, =2 and a, =18 then q, =
(@)20 (b) 10 (c)16 (d) 36
(38) Inan A.P: g, =6, a, =—4and a, =0 then the value of # is
()4 (b)5 ()6 (d) 8
(39) Inan AP, the 17"termis 21 more than 10" then the common difference is
(@2 ()3 (c)-2 (d)-3
(40) The number of multiples of 4 lie in between land250 is
(a) 59 (b) 60  (c) 61 (d)62

“41) The 4" term from last of an AP: —11,-8,-5,...49 is
(a)40 (b)43  (c)46  (d)58

(42) The sum of first twelve terms of an A.P —37,-33,-29,... is
(a)180 b)-180 ()7 (d)-7

(43) The sum of first eighteen terms of an A.P 3,7,11,... is

(a)766 (b)666  (c)718 (d)659
(44) Inan AP, ¢, =7 and a,, =35 then S|, =
(a)546 (b)) 464 (c)273 (d) 672
(45) Inan AP, a, =37 and d =3 thenS,, =
(a)4l (b)) 256 (c)276 (d) 246
(46) Inan A.P, 4" termis a,=9-5n then the sum of first fifteen terms is
(a)465 (b)—465 (c)-66 (d)66
47) The sum of first 40 positive integers which are divisible by 6 is
(a) 4920 (b) 5920 (c) 5290 (d) 4290
(48) The sum of nterm ofan A.Pis 2n”+3n then the common difference is
(a)3 b4 (5 ()9
(49) The sum of nterm ofan A.Pis 3n® +5n then the second term is
(a)8 b4 ()20 (d)22
(50) Inan AP a,=4,d =2 and S, =-8 then §, =

50 )
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(@)-6 (b) 12 (c)-14 (d) 0

(51) The sum base numbers lie in between 100and 200 is
(a) 750 (b) 7500  (c) 5500 (d)8050
(52) The first and last terms of an A. P are 17 and 350 respectively, common

difference is 9then §, =
(@) 5238  (b) 6973  (c) 6138  (d)6813
(53) Which of the following is a G. P
(a)6,12,24,... (b)1,4,9,16,... ()0,3,9,27,... (d) All the above

(54) The common ratio of G. P: L,L,L,... is
16 64 256
1 1 1
a)— b)y— ()4 (d)—
( )2 (b) 2 (@4 ( )1 S
(55) Which of the following is not a G. P
I 11
a)—,—,—,... (0)30,25,20,15,... (¢)1,4,16,64,... (d and (b
()64328 (b) (c) (d) (a) (b)
(56) Which of the following G. P has common ratio 3
(a)5,15,45,... (b)2,6,18,54,... (¢)1,3,9,27,...(d) All the above
(57) The common ratio of a G. P: 64,-32,16,-8,... is
1 1
a)— by—— ()2 (d)-2
( )2 (b) 5 ()2 (d)
(58) Which of the following G. P has first term 2 and common ratio 3
(a)B,%,%,g,... ()3,6,12,24,...  (¢)3,9,27,...(d)2,6,18,54,...
(59) In a G. P, the first term is ar”, common ratio is # then the fifth term is

(a) ar’ (byar’  (c)ar® (d)ar’
(60) InaG.P, a=+5r= % then the second term is

(a)é ) 5 (! (d)%

(61) The nextterm of a G. P —2,6,-18,54,... is
(a)-162 (b)-108 (c)162 (d)-216

.
(62) The next term ofa G. P x,1,—,... is

X
1 1
(a)1 Bx (= @) —=
X X
(63) The first three terms of a G. P are x,4,4x then x=
1 1
21 (b1 — (d)-=
(a) (b)1 (c) 5 (d) 5

(64) The first three terms of a G. P are x,x+2,x+ 6 then the next term is
(a)x+8 (b)x+10 (¢) x+12 (d)x+14

S
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(65) The common ratio of a G.P: 0.4,0.04,0.004,... is
(a)0.1 (6)0.01 (¢)0.001 (d)1

1,3
N
-16

@-8  (B)-16 ()-22 @7

5 .
y— ... IS
8

(66) The next term of a G.P: 2, is

(67) The n" term of a G.P: %,

IRV

(a)5.2" (b)% (c)Zin <d>%

(68) InaG.P, 2,8,32,... and a, =512 then the value of » is
(@5 )6 ()7 (d)9

(69) Ina G. P, the third term is 36, sixth term is 972 then the fourth term is

(a) 27 (b)324  (¢)180 (d)108
(70) The 10" term of a G. P: 5,25,125,... is

@5’ )5 (¢)5.2° (d)5.2"
(71) The n” termof a G. P: 2,-6,18,-54,... is

(@2(=3)"  (0)-32"" (0)2(-3)"" (d)2(-3)""

(72) InaG.Pa =9 andr:lthenasz
3

1 1 1
(a)§ (b)E @©g @1

(73) InaG.P, the n” termis a, = 3(2)"71 then common ratio is
()0 (b) 2(c) 4 (d) 8
(74) Which term of a G. P: 2,2,/2, 4,... is 64
(a)10 ®)11 ()12 (d)13
(75) Which term of a G. P: a,ar,...,ar"is
(a)n B)yn-1  (c)n+1  (d)n+2
(76) The product of five terms of a G. P is 1024 then the middle term is
(a)4 ()8 ()6 (d)2
(77) The second term of a G. P is 2 and the sum of infinite terms is 8 then the

first term is
(a)4 ()8 ()6 (d)3
(78) The first term of a G. P is 10 and the sum of infinite terms is 30 then
common ratio is
3 2 1
= b)—= - (d)3
(a) 5 (b) 3 (c) 3 (d)
(79) D n=78 then n=
(a)9 5)12 ()13 (d)39

5 )
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(80) 1+sin@+sin’ @ +sin’ G +..0 =
a)— ) ——  (O——  ()—
1—cos@ 14+cosé@ 1-siné@ 1+sin@
ANSWERS

1. (B) 2. (D) 3. (D) 4. (B) 5. (D) 6. (B) 7. (A) 8. (C) 9. (B) 10. (B) 11. (C) 12.
(C) 13. (C) 14. (B) 15. (C) 16. (C) 17. (B) 18. (D) 19. (B) 20. (D) 21. (B) 22.
(A) 23. (B) 24. (A) 25. (D) 26. (A) 27. (D) 28. (C) 29. (C) 30. (A)31. (C) 32.
(D) 33. (B) 34. (D) 35. (A) 36. (A) 37. (B) 38. (B) 39. (B) 40. (D) 41. (D) 42.
(B) 43. (B) 44. (C) 45. (D) 46. (B) 47. (A) 48. (D) 49. (D) 50. (D) 51. (A) 52.
(B) 53. (A) 54. (B) 55. (D) 56. (B) 57. (B) 58. (D) 59. (C) 60. (D) 61. (A) 62.
(C) 63. (B) 64. (D) 65. (A) 66. (B) 67. (C) 68. (A) 69. (D) 70. (B) 71. (C) 72.
(A) 73. (B) 74. (B) 75. (C) 76. (A) 77. (A) 78. (B) 79. (B) 80. (C)
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7. CO-ORDINATE GEOMETRY

1. The abscissa and ordinate of a given point are the distances of the point from x - axis
and y - axis respectively.

2. The co-ordinates of any point on x - axis are of the form (x,0).
3. The co-ordinates of any point on y -axis are of the form (0, y).
4. The distance between points P(x,, y,) and Q(x,, y,)1s given by

PO =J(x,~x) + (3, - )’

5. Distance of a point P(x, y) from the origin 0(0,0) is given by OP = \/x” + )”.
6. The distance between two points P(x,,y,) and Q(x,,y,) on line parallel to x -axis is

|x, —x,].
7. The distance between two points and on line parallel to y -axis is| Y, =V |
8. The co-ordinates of the point which divides the join of points P(x,,y,) and O(x,,,)

mx, + nx, my,+ny,
, .
m+n m+n

internally in the ratio m : n are (

9. The co-ordinates of the point which divides the join of points P(x,,y,) and Q(x,,y,)

mx, —nx, my, —ny,
, .
m-n m-n

externally in the ratio m : n are (

10. The co-ordinates of the midpoint of line segment joining the points P(x,,y,) and
O(x,, ,) are (uu)
2 2

11. The point that divides each median in the ratio 2:1 is the centroid of the triangle
11. The centroid of the triangle formed by the points A(x,,y,) , B(x,,y,) and C(x,, ;)
are(x‘ FX,H X, Y Y, Y j

3 73
12. The point which divides a line segment into three equal parts is said to be the tri
sectional point i.e., either 1:2 or 2:1
13. The area of the triangle formed by the points A(x,,y,) , B(x,,y,) andC(x,, y;)is

1 .
A =E|x1(y2 =¥+ %= )+ x5y _y2)| square units.

14. If points A(x,,y,) , B(x,,»,) and C(x;, y,) are collinear thenA = 0.

15. Area of the triangle formula (Heron’s Formula) A = \/s(s —a)(s—b)(s—c) where

at+b+c
S =
2
16. Slope of the line containing the points P(x,,»,) and Q(x,,y,) ism = HTh
X =X

Solved problems:
Problem: (1) If (m+1)x’ +6x° +5x =16 represents the Q.E then the value of m is
(a)l b -1 ()2 (d)0

Solution: 11€ given equation contains 3 as exponent of the highest degree term, hence

degree of the equation is (m+1)x’ +6x” +5x=16is 3
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Since (m+1)x’ +6x° +5x =16 represents the Q.E, it must have degree 2 only whenm +1=0
=>m=-1.

Ans: option (b)

Problem: (2) The roots of the equation 3x*+2x—1=0 are

(a)—l,% (b)—l,—% ()3,-1 (d)-3,-1

Solution: 1f @ and S are the roots of the equation 3x*+2x—1=0,thena + f = —S

andaﬁzs.
a

. L 1
By inspection it is observed that ¢ = —1and £ = 3

Ans: option (a)
Problem: (3) The sum of roots of the equation 3x* +2x—1=0 is

(a)—% (b)—g ©2 (d)-4

Solution: f @ and fare the roots of the equation 3x°+2x—1=0thena + f = —%

andaﬂzi.
a

1
By inspection it is observed that ¢ = —land f = 3

2
La+f=—-=
p 3

Ans: option (a)

MULTIPLE CHOICE QUESTIONS
(1) The point which lies on x~ axis is
(a) (0,3) (0)(=4,0) (c) (3,5)(d) (0,-4)
(2) The point which lies on y~ axis is
() (0,3) (b)(—4,0) (c) (0,0)(d) All the above
(3) The point (3,-5) lies on the quadrant
(@Q, (0)Q, (0)Q; (d)Q,
(4) The point lies on the quadrant Q, is
(a) (1,3) (6)(=2,3) (¢) (=3,-5)(d) (3,—4)
(5) The distance between the points (—4,0) and (4,0)is
()0 ®8 (c)2 (d)16
(6) The distance between the points (0,-3) and (0,-8)is
(a)3 b5 (8 ()11
(7) If the distance between the points (3,8) and (k,8)is 6, then the value of £ is
(@)5 (b)6 ()8 (d)9
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(8) The distance from (0,0) to (3,4)is
(a)3 b4 (5 ()7
(9) The distance between the points (a,b) and (—a,-b) is

(Na*+b° () Wa+b ()W +b:  (d)2Na’ +b

(10) The point which lies 3 units distance from (5,7) is
(a) (8,4) (0)(0,5) (c) (3,0)(d) (8,7)
(11) The point which lies onx™ axis and having 5 units distance from (2,3) is
(a) (6,0) (b)(5,0) (¢) (4,0)(d) (=2,0)
(12) The points (0,0),(5,0) are (0,7) vertices of a triangle
(a) Right angled (b) Right angled Isosceles
(¢) Isosceles (d) Equilateral
(13) If A(4,2) and B(7,5) then the length of AB is
@23 B3N2 (52 @) 18
(14) If A(x,,y,) and B (x,,y,) then the length of AB is

(@ (6 +2)" + (3, + ) (B) (6 =)+ (3, + )
(O (5 =)+ (7, =) ()] (5, = x) + (3, = 1)’
(15) If A(x,,y,) andB (x,,y,) the coordinates of the point which divides AB in

the ratio m : n internally are
(a)(mxz +nx, my,+ny, j(b) (mx2 —nx, my,+ny, j

>

m+n  m+n m—n m+n
(c)(mxz +nx, ’myz —ny, j(d)(mx2 - nx, ’myz —nylj
m+n m—n m-n m-n
(16) If A(x,,y,) andB (x,,y,) the coordinates of the point which divides AB in

the ratio m : n externally are

(a)(mxz +nx, my, +ny, J(b) (mx2 —nx, my,+ny, )

b b

m+n m+n m-—n m+n

(C)[mx2 +nx, ’ my, —ny, j(d)(mxz —nx, ’ my, —ny, j
m+n m-n m—n m-—n
(17) The line joining points A (x,,y,) and B (x,,y,) divided by x~ axis in the
ratio
(@-x:y  O)-x:1x (O)-3n:»n @)%
(18) The line joining points A (x,,y,) and B (x,,,) divided by y~ axis in the
ratio
(@)=x:y (b)—x,:x, ©@=-»ny, (d)-x:p,
(19) If A(3,5) and B (8,10) then the coordinates of the point which divides AB

in the ratio 2:3 internally are
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(a) (7,5) (b)(5,8) (¢) (8,6)(d) (5,7)

(20) If A(x,,y,) and B (x,,»,), then the midpoint of AB is
(a)( % yz )ﬁj(b)( % y1 j ( )(x1+xz y1+J’2j( )[xl'l'xz J’1+y2j
2 2 2

(21) If A(3,0) and B (-5,8) then the midpoint of AB is
(a) (=1,4) (6)(=2,8) (¢) (4,-D)(d) (8,-2)

(22) The origin divides the join of A (6,9) and B (—6,-9) in the ratio
(a)2:3 ®3:2  (e)l:1  (d)1:2

(23) The x™ axis divides the join of (7,3) and (6,-5) in the ratio
(a)6:7 b)7:6  (¢)5:3 (d)3:5

(24) The y~ axis divides the join of (5,-6) and (-1,-4) in the ratio
(a)l:5 b)5:1 (0)2:3 (d)3:2

(25) The distance between the points (acos8,0) and (0,asin8) is

@a  ®)F ©d @V
(26) The centroid of the triangle having vertices A(x,,y,),B (x,,»,) and
C(x;,y;) is

X HX, X, Yy, - X, y1 Y,
, b
@ Gl et

2 2
() NTX%N+X%5 i)t (d)[xl"'xz y1+y2j
373 2
(27) The centroid of the triangle having vertices (5,-2),(6,4) and (7,-2) is
(a) (6,4) (b)(18,0) (c) (6,-8)(d) (6,0)
(28) If the centroid of the triangle having vertices (3,-5),(-7,4) and (10, y) is

(2,—-1) then the value of y is
(o)1 52 (0)-1 (d)-2

(29) The point (—4,6) divides the join of (—6,10) and (3,-8)1in the ratio
(a)2:1 ®)2:7  (¢)2:8 (d)7:2
(30) If A(-2,3),B (6,7) and C (8,3) are three vertices of a parallelogram

ABCD, then the fourth vertex D =
(a) (0,1) (6)(0,=1) (¢) (1,0)(d) (-1,0)
31 If A(-2,3),B (6,7) and C (8,3) are three vertices of a triangle ABC and
AD is median then D =

79 51 7

(32) The area of the triangle ABC formed by the vertices A (0,4),B (0,0) and
C (6,0)is .... sq. units .

R
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(a)10 b)12 ()24 (d)2
(33) The area of the triangle ABC formed by the vertices A (2,0),B (1,2) and
C (-1,6)is .... sq. units .
(a)0 )16 (c)4 (d)8
(34) If the points (1,2),(—1,m) and(-3,—4) are collinear, then the value of m is
(a)-2 ®»2 (o1 (d)-1
(35) If the points (7,-2),(5,1) and (3,%) are collinear, then the value of & is
(a)3 b6 ()4 (d)-2
(36) If the points (¢,2¢),(-2,6) and (3,1) are collinear, then the value of 7 is
4 3 4 3
(a)g (b) 5 (c) 3 (d) 1
37) If (0,0) is the centroid of a triangle with vertices (a,b), (b,¢), (c,a) then
a+b +c =
(a)yabc (b)) a+b+c (c)2abc (d) 3abc
(38) The perimeter of a triangle with vertices (0,0),(2,0), (0,2)s...units.
(@4 () 4-242 (0) 242 (d)4+242
(39) (0,3),(3,3), (3, p) are three vertices of an equilateral triangle, then the value
of pis
@2 ()3 (@6 (@3
(40) The area of the rectangle formed by the vertices (0,-1),(-2,3),(6,7), (8,3)

is.... 8q. units .
(a) 20 (b)40  (c) 80 (d)1600

(41) The area of the square formed by the vertices (3,2),(0,5),(-3,2), (0,—1)
is.... sq. units
@9  (B)18 ()46  (d)WV18
(42) The points (4,8),(7,5),(1,—-1), (-2,k) are vertices of a rectangle, then the

value of £ is
(a)1 B2 ()3 (d)4
(43) If (6,—1) s the centroid of a AABC with vertices A (3,4),B (=2,5) then the
3rd vertex C =
(a) (-12,17) (b)(17,12) (c) (17,-12)(d) (-17,12)
(44) The length of the diagonal of a rectangle having vertices
A(0,3),B (0,0),C(5,0) is... units .

@3 ()5 (8 (d) 34

(45) If A(2,3),B (4,5) then the slope of AB is
(@0 ()1 (©)2 (d)3
(46) The slope of the line join of the points (a,0) and (0,b)is
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a a b b
(a)z (b)—; (C)—; (d)g
47) The slope of a line x~ axis is
(a)0 (b)1 (¢) =1 (d) not defined
(48) The slope of a line parallel to x™ axis is
(a)0 (b)1 (¢) =1 (d) not defined
(49) If (-2,-1),(a,0),(4,b), (1,2) are the vertices of a parallelogram then
(a,b)=
(a) 3,1 (6)(1,3) (¢) (=1,-3)(d) (=3,1)
(50) If A,B and C are collinear, then the area of AABC is .... sq. units .
(@l ()2 ()4 (d)0
ANSWERS
1.(B)2.(A)3.(D)4.(C)S5.(B)6.(B) 7. (D) 8. (C) 9. (D) 10. (D) 11. (A) 12.
(A) 13. (B) 14. (C) 15. (A) 16. (D) 17. (C) 18. (B) 19. (D) 20. (D) 21. (A) 22.
(C) 23. (D) 24. (B) 25. (A) 26. (C) 27. (D) 28. (D) 29. (B) 30. (B) 31. (C) 32.
(B) 33. (B) 34. (D) 35. (C) 36. (C) 37. (D) 38. (D) 39. (C) 40. (B) 41. (B) 42.
(B) 43. (C) 44. (D) 45. (B) 46. (C) 47. (A) 48. (A) 49. (B) 50. (D)
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(8. SIMILAR TRIANGLES)

Geometrical figures which have the same shape and not necessarily of the same size are called

"Similar figures".
Regular Polygon : A polygon in which all sides and angles are equal is called a regular polygon.

Similarity of two Triangles : Two triangles are similar if their corresponding angles are equal

and corresponding sides are the same ratio.
Symbol of similarity is ~ (Tilde).

Thales Theorem : (Basic proportionality theorem). If a line is drawn parallel to one side of a

triangle, to intersect other two sides at distinct points, then other two sides are devided in the same ratio.

The Converse of Thales Theorem : If a line decides two sides of a triangle in the same ratio,

then the line is parallel to the third side.
Criterion for Similarity of Triangles :

AAA criterion : In two triangles if the corresponding angles are equal then the sides opposite

to equal angles are in the same ratio, then the two triangles are equal.

SSS criterion : If in two triangles the sides of one triangle are proportional tothe corresponding

sides of the other triangles then their corresponding angles are equal and hence the triangles are equal.

SAS criterion : If one angle of a triangle is equal to one angle of the other triangle and the sides

including these angles are proportional, then two triangles are similar.

Area of a Similar Triangle : The ratio of the area of two similar triangles is equal to the ratio

of the squares of their corresponding sides.

Pythagoras Theorem : In a right angle triangle, the square of hypotenues is equal to the sum

of the squares of the other two sides.

PROBLEMS
1) In AABC, DE/BC,AD = 8x + 9, DB = x + 3 D E

AE =x + 2, CE = 2x.

Sol : AADE, AABC are similar triangles.

AD AE Xx+9 x+2
DB EC x+3 x+1
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2) Is it possible DE//BC, if in triangle ABC. A
Sol : By basic proportionality theorem, 4 7
D E
AD_ 4 _8 AE_3 45 9
DB 45 7 EC 9 C
.. DE//BC.
3) Sun makes 1.5 mts height person's shadow as 3.0m, then at the same time 8m length
shadow of a light house's height is ? P
Sol : A
Q R
B C

By basic proportionality theorem
AABC, APQR are similar triangles.

AB_BC 15 3 L po I8 s
PQ QR PQ 8 3
4) Given ZBAD = ZCAD, AB = 3.4 cm; BD = 4cm; BC = 10cm then AC = ....... ?
Sol : AABD, AADC are similar triangles. A
BP_AB pe-10-4-6
DC AC T
4 34 B C
DC  AC b
AC = 34xDC _ 34x6 —51em
4 4
5)  The diagnal of a square is 7,/2, then its area is ? A D
Sol : ABCD is a square then ABC is a Rightangle triangle
By pythogarus theorem, 772
AB?> + BC? = AC? = a’+ a> = (7,2 )
2a> =49 x 2 =98 B C

a?=49 = a=7
Area = 7* = 49 sq. cm.
6) Given AABC ~ ADEF, and its areas are 64 sq.cm 121 sq. cm, then length of BC is

Sol : By the theorem, the ratio of areas of similar triangles is

equal to Ratio of their corresponding sides

AABC _ (BO)® _ 64 _ BC
ADEF (EF)> 121 (15.4)° A C D F

64x15.4 64154 8x154
121 V212 11

BC? =

=8x14=11.2
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6) A ladder of length 25cm is touching a wall at a height of 20 mts from the ground. Find
its distance from the ground? A

Sol : By Pythogarus theorem 25 20
AC? = AB? + BC?
25% =20 + BC? C B
BC? = 25 - 202 = 225

BC=+225=15

MULTIPLE CHOICE QUESTIONS

1. Similarity is represented by ( )
A) ~ B) = C) = D) //
2. Two triangles are similar it contains ( )
A) same point B) same shape C) same size D) none
3. Basic proportionality theorem is also called as ( )
A) Thales Theorem B) Coordinate Theorem
C) Similar Angle Theorem D) None
A
. . ADEF
4. From the given diagram DE/BC, AD : DB=5:4, ——— = ? D, E ( )
ACFB
B
7 C
) 25 ) 9 ) 4 ) 81
5. The ratio of two similar triangles Perimeter is 4:9, then the ratio of their areas? ( )
A)16:9 B)2:3 C) 16 : 81 D) 61 : 81
6.  Which of the following are the measurements of right angled triangle? ( )
A)3,4,5 B) 12, 13,5 C)18,17,5 D) All
7. Given diagram DE//BC, AD = x; DB =x — 2; AE = x + 2; CE = x — 1, then x. ( )
C
E
VANAW
D
A) 4 B)2 03 D)1
8. AABC D, E, F are AB, BC, CA's mid-points then area ADEF : Area AABC ( )
A)l:3 B)y1:2 C)1:4 D)11:1

e )
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9. From the diagram AB//CD, then x = ? ( )
A)3 B) 4 C)2 D) 7
D C
A x-1 B
Trepesium
10. A person travelled towards east 150 mts. from there he travelled 200m towards northly, then at what
distance from the beginning place? ( )
A) 180 mts B) 160 mts C) 150 mts D) 250 mts
11.  In aright angle triangle ABCD, O is a point inside, then OB? + OD? = ( )
A) OA? + 0OC? B) OA* + OB? C) OA? - OC? D) OC* + OD?
12.  In a right angled triangle, at vertex C there is a right angle, BC = a, CA = b, AB = c, then from
¢, the perpendicular AB is drawn of length p, then ( )
11 1 11 11 1
A)P—z—a—z—b—2 B)P_Z_E C)F_a_2+b_2 D) None
13.  If in a right angle triangle ABC, at vertex A has the right angle, BL and CM are the medians then
4(BL? + CM?) = ( )
A) 4BC? B) 3BC? C) 2BC? D) 5BC?
14.  From thediagram QA AB, PB L AB A0 = 20cm, BO = 12cm, PB = 18 cm, AQ = ? ( )
A P
A) 30 B) 20
O
C) 10 D) 14 Q B
15.  From AABC is a equilateral triangle AD 1 BC, then AB* = ( )
A
3 02
A) BD? B) —BD
16
BD? |_
C) — D) 4BD? B i -
2 A\
D
ANSWERS

I.LA 2.B 3.A 4.D 5.C 6.D 7.A 8.C 9.D 10. D
11.LA  12.C 13.D 14 A 15.B
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)

2)

(9. TANGENTS AND SECANTS TO A CIRCLE )

Two lines mostly intersect at a point or don't intersect in a plane.

Circle : A simple closed curve which is the collection of all those points on a plane which are at a

constant distance from a fixed point.

The word Tangent comes from the Latin word "Tangere" which means "touch."

Tangent introduced by Thomoas Fineke in 1583.

Tangent is a special case of Secant where the two points of intersection of a line coincide.
The common point of the tangent and the circle is called the point of contact.

Tangent at any point of the circle makes 90° with radius.

The line containing the radius and point of contact is called normal to the circle at that point.
The length of tangents drawn from the external point of circle are equal.

If two concentric circles such that a chord of the bigger circle that touches the smaller circle is

bisected at the point of contact with the another circle.

If a secant line intersets the circle, then the area of circle is devided into two parts major segment

and minor segment.

Area of the sector OAPB is = X o X T
360

Area of segment APB = Area of sector OAPB — Area of AOAB.

PROBLEMS

In a circle, radius Scm and the angle between the tangents is 60°, then distance between
the centre and external point.

Sol : AP line makes right angle with radius.
OAP is a right angle triangle
Also ZOPA = ZOPB = 2/APB
- ZOPA = 30°.

OA 1 5
From AOAP Sin30°=——=_—=—" = 0OP=5x2=10cm
rom AO OP 2 OP

The length of tangent drawn from external point Q is 24cm. Its distane from the centre
is 25cm. Then find the radius?

Sol : AOPQ is right angle triangle
OP? + 0Q? = PQ~

r?+24% =252 r2=25"-24

=625 - 576 =49 r=7cm.
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3)  The circle with centre at a O, PQ and PR are tangents, then x = ?
Sol : ZROQ =2 x 70° = 140°
From quadrilateral PQOR
/P+/Q+ Z0 + ZR = x"+ 90° + 140° + 90° = 360°
x = 360° — 320° = 40°

4)  Two concentric circles of radii Scm, 3cm. Find the length of the chord which touches the

small circle?
Sol : We known the chord of the big circle which touch the small circle

bisect at the contact point

X
OP LQR, RQ=x, PR =

AORP is a right angled triangle
OR? = RP? + OP?

2 2
$2=|Z] 42 =X 252 32-25-9-16
2 4
x*=64 =>x=38
The length of big chord = 8cm.

5)  The radius of the circle 7 cm and find the sector area of angle 60°?

Sol : Sector Area = X Tir

1 22

_ 60 xnx72:—><—><7><7zzsq.cm
6 7 3

360

6) In a clock the minutes needle has a length 14cm. Find the area when the clock shows

10 minutes.

, , 360°
Sol : In ten minutes the minutes needle makes angle of W =60

X ) 36 22
. _ — X" =—x—x14x14
- The sector Area 360" 360 7
—%s cm
10 %
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10.

MULTIPLE CHOICE QUESTIONS

What is the angle made by the radius with that tangent

A) 60° B) 0° C) 90° D) 180°
The number of chords can be drawn for a circle is

A) 10 B) 24 C) 90 D) Infinite
The locus of the point which moves equal distance from the fixed point is

A) Straight line B) Point C) Curve D) Circle
Angle in semi circle is

A) 90° B) 60° C) 80° D) 60°
In cyclic quadrilateral the sum of opposite angles is

A) 90° B) 120° C) 100° D) 180°
In a circle centre 'O' ZAOB = 100°, ZADB D

A) 110° B) 120°

C) 130° D) 140° A &,

The biggest chord of the circle is
A) Diameter B) Minimum segment C) Radius D) None

From the adjacent figure
A) 40° B) 45° &

C) 100° D) 10° O

The no. of circles drawn through the three non collinear points is
A)3 B) 2 00 D) 1

The perimeter of semi circle is

28 32 36 38
A) 7 T B) 71' C) 71’ D) 7 r
ANSWERS

1.C 2.D 3.D 4. A 5.D 6.C 7.A 8.B 9.D

10.C
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(10. MENSURATION)

Def : Mensuration means The study of measurement and also includes the derivation and use of

Algebric formulas to calculate the areas, volumes and different parameters of Geometric figures.
Types of Figures : There are two types of figures.

1) Plane Figures : Having length and breadth and are two diemensional figures. Ex : Triangle,

Square, Rectangle, Circle.

2) Solid Figures : Having length, breadth and height, they are three dimensional figures. Ex:
Cube, Cone, Cylinder, Sphere.

The characteristic of plane figures is Area we can measure.

For solid figures we have volume, surfae area, total surface area, laterl surface area.
Surface Area : The area formed by all surfaces on a solid figure is called surface area.
Lateral Surface : Area formed vertical planes.

Volume : Space occupied by the geometrical figure or solid.

Surface areas of the combintionof solids is the total of surface areas of its visible parts only.
Volume of the combination of solids is the sum of volumes of its constituents.

In the conversion of solid from one shape to another shape volume is constant.

PROBLEMS

1)  Find the Area of circle, with radius 5 cm?
Sol : Area of circle (A) = nr?, 1= 5cm
=1 x 5 =25% sq cm.
2)  Find the lateral surface area of a cuboid with measurment 15cm x 12¢cm x 10 cm?
Sol : Lateral surface area = 2h (1 + b)
1=15¢cm, b=r1, h=10cm
=2(10) (15 + 12) = 20(27) = 540 sq. cm.

3) Find the number of soaps can be placed with size 10 x 5 x 2.5 cm in a box with sizes
20 x 10 x 10cm.

Sol : Volume of the box = Ibh
=20 x 10 x 10 = 2000 cub.cm.
Volume of the soap =10 x 5 x 2.5 =125 cc

The no of soaps placed in a known box deviding the volume by soud.

200 _

= =16
125
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4)  If the ratio of area curved surfaces is 1:4. Then find the ratio's of volumes of sphere?
Sol : Area of sphere S, =4mr,” S, =4nr,’
S;:S, =4mr” 4nr®  =p2:p2

S :S,=r?:r?=1:4 =>r:r,=1:4

ViV, :gnr3 :%nrz3

=r’:(4r) =1’ :64r7 =1:64.

5)  Find the volume of the pyramid; if height 12cm base area 25 sq.cm.

1
Sol : The volume of the pyramid = 3 Area of base x height

1
=3 X 12 x 25 =100 cc. cm.
6) Find the volume of the right circular cone with radius 6 cm and height 7 cm.

1
Sol : Volume of the cone = E nir*h. r==6cm, h="7cm

XMTX62xT = %X%X36Xl:346cc_

1

3

7) A solid iron rod has a cylindrical shape. Its height is 11 cm and base diameter is 7 cm.
Find the total volume of 50 rods?

7
Sol : Volume of cylinder = nr*h, 1 = S, h=1Icm

=2><Z><11=121X7=84—7=423C.c
7 2 2 2

847
Total volume of 50 rods = 50 x Ty =21175cc

8)  Find the volume of the largest circular cone that can be cut out of a cube whose edge is

Tem ?

1
Sol : Volume of largest circular cone is V = gmzh r = radius; h = height

r=35cm; h=7cm

:%x%x(3,5)2x7 /
Tem

V=%><22><3.5><3.5=89.83 cc

35
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| MULTIPLE CHOICE QUESTIONS |

1. The number of vertices of a cuboid ( )
A) 4 B) 8 )9 D) 6

2. Formula for lateral surface area of a cylinder ( )
A) 2nrh B) 2nr’h C) nr*h D) None

3. If r = 7cm, h = 10cm are the radius and height of a cone then slant height (I) = cm. ( )
A) 13.4 B) 10.3 C) 18.2 D) 12.2

4. A sphere with 6cm diameter is changed to 2cm diameter wire, then the length of the wire ( )
A) 48 B) 12 Q) 36 D) 24

5. If a cuboid has 1 = b = h then the diagram is ( )
A) Cone B) Cube C) Cylinder D) None

6. A cylindrical shaped bottle volume is 88 cc, radius 2cm then its height ( )
A)5 B) 6 )7 D) 8

7. The volume of empty sphere cm. ( )

4 2 1 5
A) —1't(R3 —r3) B) —n(R3—r3) C) —n(R3—r3) D) —Tt(R3 —r3)
3 3 2 6

8. The ratio of volumes of cone and Cylinder of same bae radius and height is ( )
A)l:3 B)3:1 C)2:3 D)3:2

9. A cube 4cm has as a side length and its weight is 400 kgs. What is the length of the side of
3200 Kgs? ( )
A) 64 B) 32 C)2 D) 16

10.  The volume of the cylinder is 49.896cm’ and its lateral surface area is 4752 cm?®. Find its radius ()
A) 123 B) 10 )21 D) 13.7

11. A tank has its length three times to its breadthj and depth is 256 cm, if we fill 3000/, then what
could be tis base area? ( )
A) 111775 m? B) 1171.875 m? C) 1.171875 m? D) 11.71875 m?

12.  Find the volume of the pyramid if height 12cm, base area 25 sq. cm. ( )
A) 100 B) 150 C) 200 D) 250

13. A tent in the form of cone makes 60° at vertix, find the ratio of base radius and slant height. ()
A)2:1 B) 2:3 C)3:2 D) 1:2

14. A wall of sixe 30cm x 30cm x 5 cm is to be constructed and it consist of two doors 2.5mts x 1.2
mts and how many bricks are needed if the size of the brick 20 x 16 x8 cm ( )
A) 13500 B) 15000 C) 20050 D) 18500

ANSWERS

1.B 2.A 3.D 4.C 5.D 6.C 7.A 8. A 9.B 10.C
11.C 122A  13.D 14.B
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(1. TRIGONOMETRY)

Trigonometry is the study of relationships between angles and sides of a triangle.

Six trigonometric ratios are defined in a right angled triangle.
The side opposite to the angle is called Opposite side.

The side adjaent to the angle is called Adjacent side.

Trigonometric Ratios : A
We define six trigonometric ratios in a right angle triangle ABC
Sin — Oppositeside _ ﬁ’ Cos0 — Adjacentside _ BC
Hypotenuse ~ AC Hypotenuse  AC B 0 C
Tano — OpPosite si.de _ AB . Cosech = HypoFenu.se _ AC
Adjacent side BC Opposite side AB
SecO — H)./potenu.se _ AC . Cotf = Adjace.nt s.ide :E
Adjacent side BC Opposite side AB
Trigonometric ratios of some allied angles :
Sin (90° — ©) = Cos 6, Cos (90° — ©) = Sin 6
Cosec (90° — 0) = Sec 0, Tan (90° — 6) = Cot O
Cot (90° — ©) = Tan 6, Sec (90° — 6) = Cosec 0
Sin (90° +0) =Cos0, Cos(90° +0) =—-Sin0
Cos(180°-0)=—-Cos0 Cos(-0)=Cos0 etc.
Trigonometric Identities :
Deductions
Sin?0 + Cos?0 = 1 Sin0 =1 - Cos?0, Cos?’60 =1 - Sin’0
Sec?0 — Tan?0 = 1 Sec?0 =1+ Tan?0, Tan?’0 = Sec?0 — 1
Cosec?0 — Cot?0 =1 Cosec?0 =1 + Cot?0, Cot?0 = Cosec?0 — 1

PROBLEMS

1) In a right angle triangle ABC, 12, 13, 5 are the sides of AB, AC, BC then find Sin0, Cos6,
Tan0.

side  AB 12
Opp.side _AB_12 s g 12 BC-5AC- 13

Sol : Given right angle AABC. Sin® =
Hypotenuse AC 13 A

CosH = w = B_C = i 12
Hypotenuse AC 13

_ Opp.side  AB _ 12 B 0 c

Tan0 = = —
Adj.side BC 5 5
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8
2) IfCos A =ﬁ Find Sin A, Tan A.

8
Sol : Construct a Right angle triangle. Given Cos A = 17 QR=8; PR=7
P
18 Adj side 17
Cos A= 7  Hypotenuse 15
By Pythogorous theorem PQ? + QR? = PR?
PQ> + 8 = 17? Q . VAN
PQ* + 177 — 82 =289 — 64 = 225
PQ =+225=15
SinA = Opp. side _ 15 Tan A — Opp. s'1de _ 15
Hypotenuse 17 Adj.side 8
3 1+ Sin®
3) If Cotd = 4 Find the value of T Cosd
. 3 L : .
Sol : Given Cotf = 1 by considering a right angle triangle,
CotO = AdJ..s1de. _ 3
Opposite side 4
5
4
Sin6 = i, Cos6 = é
5
1 4 5+4 6
1+Sn0 "5 5 9 1 3
Cos0 3 3 3 3
5 5
Trigonometric Values : Reciprocal Formulas :
Cosec 0 = 1 Sin@ = !
0 0° | 30° 450 | 60° | 90° ~ Sin®’  CosecO
1 1 |3 1
: - — | M2 Sec =——, Cosb =
Sinf 0 2 V2| 2 1 CosO SecH
3 1 1 1 1
2= = Cot0=——, Tan6 =
Cost | 1 D) V2|2 0 Tan0 Cot0
1 Sin 6 CosH
_ Tan® =——, CotO =
Tanb | 0 NE) V3| @ Cos0 Sin0
PROBLEMS

1)  Evaluate Sin 30° + Cos 60° = ?

1 1
Sol : (By the table) Sin 30° + Cos 60° = 5 + 5= 1

e

1
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2Tan45°
2)  Evaluate 1+ Tan230" —
2Tan45’  2x1 2
1+ 3
B3
2 3 3
=3:1°2%373

Sin30° + Tan45" — Cosec60’ _
Cot45° + Cos60° — Sec30°

3) Evaluate ?

1 2
T R
Sin30° + Tan45” — Cosec60° 2 ' 3 4
Sol : Given  Cot45° + Cos60° — Sec30” |, 1 _ 2
2 3
: 1 3o
4) If Sin(P - Q) = 5 Cos (P +Q) = > Find P and Q.
. I V3
Sol : Sin(P-Q) = 5= Sin 309, Cos (P+Q)= - Cos30°
“P-Q=30 ... (1) P+Q=30" ... 2)
Solving (1) and (2) P-Q=30
P+Q=30
2P =60 P=30 Q=0°

5) If ABC are Interior Angles of a triangle ABC, show that Tan(A ; Bj = Cot%.

Sol : If ABC are interior angles of a triangle

A+B+C 180°
2 2

A+ B+ C=180°

A+B +£:90° = ﬂzgoo_g
2 2 2 2

Tan A+B = Tan 90—g
2 2

=

6) Evaluate Sin 15° Sec75" = ?

Sol : Sin 15° Sec75°= Sin 15° x Sec(90° — 15°) = Sin 15° x Cosec 15° = Sin15’ x 1

Sin1s

R
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7)  Evaluate Sin 5° Cos 85° + Cos 5° Sin 85° = ?
Sol : Sin 5° Cos 85° + Cos 5° Sin 85° = Sin 5° Cos (90° — 5% + Cos 5° Sin (90° — 5%
= Sin 5° Sin5° + Cos 5° Cos 5°
= Sin*5° + Cos? 5" = 1
8) Show that (1 + Tan 0 + Sec 0) (1 + Cot 0 — Cosec 0) = 2.

Sin® 1 Cos6 1 Cos0+Sin0-1)( Sin6 + CosO —1
Sol : LHS=|1+ + 1+ - =
Cos6 Cos6 Sin® Sin6 Cos6 Sin®

_ (CosB+Sin0)> 1> Cos”0+Sin” O+ 2Sin O CosH-1
Cos0Sin 6 Cos0 x Sin0

_ 1+ 28in6 Cos0-1
Sin6 Cos 0

1-Cos0

9)  Show that (Coseco — Cot0)* = .
1+ Cos9

1 ccse)2  (1-CosB)> _ (1 - Cos0)>

Sol : LHS = (Cosec — Cote)2 =| = - =
Sin®  Sin6

Sin’0 1 - Cos?0

(1 - Cos0)? _1-Cosh
~ (1+Cos0) (1-Cos®) 1+ CosO

10) Show that Tan?0 + Tan*0 = Sec'0 — Sec?0.
Sol : LHS Tan’0 + Tan*0 = Tan?0 (1 + Tan?0)

Tan0 (Sec?0)

(Sec?0 — 1) (Sec?0)
= Sec*0 — Sec?0

MULTIPLE CHOICE QUESTIONS

1.  Is SinA is the product of Sin and A ? ( )
A) Yes B) No C) Algebric Product D) Cannot be determined
4 .
2. If Cos x = 3 does exist for what value of x ? ( )
A) 30° B) 60° C) 90° D) Not possible
3. Find 6, if Tan0= = «C )
. , 5
A) 30° B) 60° C) 90° D) 75°

730
P



SBTET - AP POLYCET - STUDY MATERIAL

4.

10.

11.

12.

13.

14.

15.

16.

Value of Cos?0 + Sin%0 =
A) 1 B) 0 C) 12

Value of Cosec (90° — 0) = ?
A) Tan0 B) Sec6 C) Sin6

Complimentary of 75° is
A) 35° B) 15° C) -75°

Is it correct to say Sin (A + B) =Sin A+ Sin B

Sin A

A) Correct B) No, it is SinB C) In correct
Sin (90° — 0) =

0 e Sin 90’
A) Sin 90°-Sin6 B) Sin6 C) CosO
If Cos 7A = Sin (30-A) then A =?
A) 10° B) 20° C) 40°
If TanA = Cot B, Then A+B = ?
A) 90° B) 60 C) 30°

A
If A,B,C are interior angles of a triangle ABC, then COS(

C A-B C
Tan— Cot Sin—
A) Tan~ B) ( 5 j C) Sin~

Value of Cos 12° — Sin 78° = ?

A) 1 B)% C) 2

(
D) a

(
D) Cos6

(
D) 105°

(
D) Can not say

(
D) 0°

(
D) 75°

(
D) 180°

(

. (A+B

D) Sm[ 5 j

(

D) 0

Express Tan 80° + Cos 80° in terms of trigonometric ratio's of angles between 0 and 20°. (

A) Sinl15° + Cos5°  B) Tan20 + Cot10° C) Sinl15° + Cos10°

If Sin A =% then Cos A =7?

A~ B) = ) =
) 17 ) 17 ) 17
If x = 17°, then Cos*(x* + x) + Sin?(x*> + x) = ?
A)0 B) 1 C) 16
Cos?0 — Sin?0 = 0 then the value of 6 = ?

R .. o X
)3 )6 )2

D) Cot10° + Sin10°

(
D) -
)17
(
D) 18
(
I
D)Z

TR
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

1 1
+ =

Value of 1700 T T—Cos0 ~ * ¢ )

A) 2Cosec®0 B) 2Cos?0 o1 D) 0

Tan 48° Tan 42° = ? ( )

A)1 B) 0 C) 20 D) 90°

The value fo Cos1? Cos2° Cos3? .... C0s2023° = ( )

1

A)0 B) 1 C) Sinl1° Sin2°Sin3°... Sin2023° D) 5

x =P Cos, y = PSin8 then the value of x> + y? =? ( )
1

A) 0 B) 1 C) p? D) P

Value of (1 + TanB + Sec) (1 — Cotd + CosecB) = ? ( )

A) 1 B) 2 03 D) 4

Cos’15”+Sin*75°
Evaluate ‘o 5300 Sin?540 ¢ )
1
A)O B) 5 o1 D) —
1+SinA
Value of 1— SinA ( )
A) SecA + TanA B) SecA — TanA C) SecA TanA DSecA
) Sec an ) SecA — Tan ) SecA Tan ) TanA
(Sin® + Cos0)? + (Sin® — Cos0)*>= ? ( )
A) 1l B) 2 03 D) 4

A chord of a circle of Radius 5cm is making an angle 60° at the centre.
Chord?

A) 10 B) 20 C) 205
1 - Tan?45° o

Value of {77 7450

A)0 B) 1 Q)2

If Tanb = %, then Cosb = ?

b b a
A) \/az - b’ B) Ja? +b? © a’ —b?
If SecO + Tanb = P, then value of Secb — Tan6 = ?

A) P B) P Q) %

Find the length of the

«C )
D) 5

C )
D) 45

«C )

&

D) [2 42

C )

D) P?
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29.  Simplify SecA(l — SinA) (SecA + TanA) = ?
A) TanA B) SecA 01

Sin® — Cos6 + 1 _5

30.  Find SinG + Cos® —1

1

A) SecO + Tand B) SecH — Tan6 ©) SecO — Tand

ANSWERS
LB 2D 3A 4A 5B 6B 7.C
1.C 12D 13D 14A 15B 16D 17.A

21.B  22.C 23.A 24B 25D 26.A 27.B

D) SinA

D) SecO Tan6

8.C 9.A 10. A

1I8.A  19.A 20.C

28.C 29.C 30.A
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(12. APPLICATIONS OF TRIGONOMETRY)

We apply trigonometry to find various real life problems and we get easily solutions. Ex : Find
height of hill, width of river, height of buildings.

Sir George Everst found the height of Mounth Everest.
Line of Sight : The imaginary line joining from eye and the viewing point.
Horizontal Line : Any line parallel to Horizon or earth.

Angle of Elevation : The line of sight above the horizontal line and angle between the line of
sight and horizontal line is called Angle of elevation.

Angle of Depression : The angle between the line of sight and Horizontal line is called Angle
of depression. p

Pythogoras Theorem : In a right angle triangle the square of the

hypotenuse is equal to the sum of squares of other two sides.

PR? = PQ? + QR?

PROBLEMS

1) A boy observed the top of an tower at an angle of elevation of 30° at a distance 4mts away

from the tower. Find the height of tower.

A
Sol : From the figure ABC is a right angle triangle.
h
AB = height; BC = Position of distance from tower
30°
C B
Tan30" = /];_g = BC = ABTan30’

= 4L = imts.
V33
2)  Raju observes a person standing on the ground from a hill at an angle of depression 60°.
The height of hill is 25mts, what is the distance of the person from the hill?
Sol : AB = height of hill

BC = Distance from hill to person

AD Imaginary horizontal making 45° with line of view of a person
AD || BC
.. ZDAC = ZACB =45° ABC is Right angle triangle,

we use Trigonometric ratios.

Cot45° = BC
AB

1=E:>BC=AB:>BC=25mts
AB

3)  Length of the shiadow of a 15 meter high pole is 5,/3 mts at 7 O clock in the morning,

then what is the angle of elevation of the sun rays with the ground at the time?

Sol : Length of shadow = 15 mits. Height of pole = 5,/3 mts

TR
P
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4)

Angle of depression is 8. Then PS || QR

P N0 S
(If transversal intersect the pair of straight lines, the
internal alternative angles are equal)
ZRPS = ZQRP ol DAY
PQ
~. In triangle PQR consider Tanf = —
QR
Tan@:ﬂzi = 0=30°
15 7

A statue stands on the top of a 24m tall pedestal, from a point on the ground, the angle
of elevation of the top of the statue is 60° and from the same point the angle of elevation
of the top of the pedestal is 45°. Find the height of the statue.

Sol : AB =24m; BC = x (say) C
From AABD, Tan43’ = B2y y=24 )
’ y y B
From AACD, Tan60° = i—g AC = ADTan60" % 0
x+24=y\3 A sJANY

X +24 =243 = x =243 =24 = 24(3-1)m
MULTIPLE CHOICE QUESTIONS |

A kite is flying and is at a height of 75cm and thread is making an angle of 60° with horizontal.

What is the length of thread used? ( )
50

A) 5042 B) 3 0) 5043 D) 50

A lader of length 20m touches the wall at 10mts. Find the angle of lean. ( )

A) 45° B) 35° C) 30° D) 90°

If we want to solve problems of heights and distances. ( )

A) All objects are linear
B) Angle of elevation or angle of depression are with reference to horizontal

C) Height of the observer only neglected D) All the above

A shooting arrow is released from the bow from the top of a building at height of 50m to the target
on the ground with angle of depression of 30°, the distance travelled by the arrow is 100mt. ()

A) 50m B) 100mt C) 500 mts D) None

From a top of light house a ship was seen with 30° angle of depression, find the distance from the

tower to the ship. ( )
75

A) 25{3m B) 75v3 m O 5™ D) 75v2 mits
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6.

10.

The ratio of a height of a tree and its shadow is 1:4/3. Then find the angle of depression of sun

rays? ( )
A) 30° B) 60° C) 45° D) 90°

If the angle of elevations of two towers of same height are 30°, 60° from the point in between with
a distance 80 mts apart, what are the heights of these towers? ( )
A) 24, 64 B) 34, 46 C) 34, 64 D) 34, 60

The angle of elevations of the top of a tower from two points at a distance of 4m and 9m, find
the height of the tower from the Base of the tower and ini the same straight line with it are

complimantary on same side. ( )
A) 4439 B) 3193 0 V39 D) 5V13

The angle of elevation of a jet plane from a point A on the ground is 60°. After a flight of 15 sec
the angle elevation changes to 30°. If the jet plane is flying at a constant height of 500,/3 mts.

Find the speed of the jet plane. ( )
A) 200 m/s B) 400 m/s C) 600 m/s D) 500 m/s.
The flag of a temple seen by 2 persons with angle of elivation is 30° and 60° of height 30mts. Find
the distance between them. ( )
A) 4043 B) 203 C) 6043 D) 8043
kek skkok skok
ANSWERS

1.C 2.C 3.D 4.B 5.B 6. A 7.D 8.C 9.A 10. A
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(13. PROBABILITY)

We often come across certain words probably, likely, possibly are used to describe some situations

like games, weather conditions etc. These situations are measured or qauntified into numerical measure
is referred to as Probability.

Fair Coin : Symmetrical so that there is no reason for it to come down more often on one side

than the other it is called as un-biased.
Random Toss : The coin to fall freely without any interference or bias.

In an experiment or simply say activity of throwing a coin there is happening of two evens falling

Tail or Head. These are called events.
What is the chance of falling either head or tail. "That is probably either Head or tail."
The probability of showing up of tail or head is Probability of an event, if E is event then P(E).

Probability of an event is given by

No. of trailsin which event is happened

P(E) = :
Total number of trails

Examples of Events :
1) Getting a digit 1,2,3,4,5,6 when a dice is rolled
2) Winning a game of Carrom.
3) Picking a ball from a bag.
Equally likely out comes means equal changes to happen an event in an experiment.
The definition of probability was given by Pierre Sim as laplace in 1795.
The theoritical probability of an event T written as P(T).

P(T) = Number of outcomes favourableto T

Number of all possible outcomes of experiment

Mutually exclusive event : In an experiment, occurence of an event prevents occurence of all

other events, such an event is called mutually exclusive event.

Sure Event : The probability of an event which occurs surely is called sure event. the probability

of sure event is always 'l".
Ex : In an experiment of through a adice, the probability of getting a number less than 6 is '1".

Impossible Event : The probability of an event which is impossible to occur. Such an event is

called impossible event.
Ex : Getting 7 on the dice when a dice is thrown.
Complimentary Event : In an experiment one of specific event happen and not happen. The
happening of an event is P(E), then not happening event is complimentary event. It is denoted as P(E).
And P(E)=1-P(E)

In all most all cases the probability of happening of all events is equal to 'l".

P(E) + P(E) =1

50 )
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The probability of an event occur do not have —ve value.
The range of the probabilities of all events is always (0, 1) or 0 < P(E) < 1.

Deck of Cards : A deck of playing cards contain 52 cards. They are devidced four units of 13

cards each. Clubs, Spades, Red hearts, Red diamonds, Face Cards : Kigns, Queens, Jacks.

1)

2)

3)

4)

3)

PROBLEMS

What are equally likely outcomes of troughing a coin ?

Sol : Head or tail.

What are equally likely outcomes of troughing a dice?

Sol : Slowing 1, 2, 3, 4, 5, 6.

No. of outcomes of drawing a card from a deck of playing cards.

Sol : 52.

What is the Probability of getting a Tail when a coin is tossed once?

Sol : In this experiment of tossiing a coin once the number of possible outcomes is Head and Tail.

Let E be the event of gettinig tail. The number of favourable outomes to E is 'l'. Total number

of outcomes is '2'.

Number of favourableoutcomesof fallingTail _ 1

P(E) =
Total number of outcomes 2

One card is drawn from a well shuffled deck of 52 cards. Calculate the probability of that
cards will be (i) a king, (2) not a king.

Sol : Well suffled gives a equally like out comes :
1) There are four kings.

Let E be the event of getting a king

No. of favourable outcomes = 4.

No. of Total outcomes = 52
4
P(E)=—
(E) 5

2) No. of happening of king :
Let E be the event of gettiing other than king
No. of favourable outcomes = 48.
No. of total outcomes = 52

48 12

P(E)=—=—
®=5%"0n

C
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10.

11.

12.

13.

MULTIPLE CHOICE QUESTIONS

Set of all possible out comes of a in an experiment is called. ( )

A) Set B) Space C) Sample Space D) Universal set

Probability of an impossible event is ( )

A) 0 B) 1 O a D) cannot be determined

In an experiment where occurance of one event prevents all other events is ( )

A) Exclusive event B) Mutually exclusive event

C) Elementary Unit D) None

For an event E, P(E) = ? ( )
— _ _ 1

A) P(E) B) 1 - P(E) ) 1+ P(E) D) P(E)

When a coin tossed the no. of out comes? ( )

A) 2 B) 3 o1 D) 0

Probability of happening an event is P(E), P(E) is not happening of P(E), then P(E) + P(E)=

C )
P(E) P(E)
A) 1l B) 0 0O) P(E) D) P(E)
When a coin is tossed, what is probability of getting Head? ( )
1 1
A) — B 1 D) -
) 3 )0 ©) ) 3
When a Die is thrown, what is the probability of getting multiple of 2 is ( )
A 1 B > C 1 D 1
) 3 ) 6 ) 2 ) 6
The Range of probability of an event to occur ( )
A)0O<PE)<1 B)0>P(E)>1 C)P(E)>1 D) P(E) <1
Which of the following can not be the probability of an event ? ( )
A) 5.6 B) -7.8 C) 142% D) All of them
If one side is chosen at random from the three sides of a right angle triangle then the probability
that it is hypotenuse is ( )
A) 2 B Z C)3 D l
) )3 ) ) 3
The probability of getting an odd prime number when a dice is thrown. ( )
2 o4 o5 53
) 6 ) 6 ) 6 ) 26
A carde is drawn from a well shuffled deck of 52 cards probability of getting a Queen is ( )
A > B) & ) — D) =
) 52 ) 52 ) 26 ) 26

o)
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14.  The probability of getting 53 Sundays in a leap year in (
A ! B h C 2 D) -
) ) ) )
15.  From the letters of the word POLYCET, the probability of getting vowel is (
A 4 B 2 C > D) -
) ) ) )
16. A card is drawn from 52 cards then the probability of getting a black ace is (
A = B) — 0 = D) —
) 52 ) 26 ) 52 ) 52

17.  The probability of getting a green ball from a bag containing 5 green, 6 black, 7 red balls is  (

N2 B) 0 = D) >
)18 )18 )18 )18

18.  When a ball is thrown on a squar area of 5m, the probability that hits on the perimeter point is

(
e B) > 0 D) -
) 5 ) 5 ) 5 ) 5
19.  Two dice are thrown, the probability of getting sum on the faces is 9. (
A) — B) 0 = D) —
) 12 ) 9 ) 36 ) 36

20.  If three coins are tossed simultaneously then find the probability of getting at most two heads (

N B) > o) - D)~
i )3 U )3

21.  What is the probability that a randomly thrown dart that hits the square board /-

in the shadded region is ( ) \3
A) 1- on B) I+ on C)o D) 1
) 36 ) 36 ) ) 6
Aok ckskok kok
ANSWERS

1.B 2.A 3.B 4.B 5.A 6. A 7.A & D 9.A 10. D

1.D 122.A 13.B 14.C 15.B 16.B 17.D 18 C 19.B 20.B
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(' 14. STATISTICS )

The word statistics is derived from Italian language "Statista." The father of statistics is "Ronal
A. Fisher."

Statistics is a branch of mathematics which deals with collection, organisation, presentatin, analysing
and interpretaton of observed values of data.

Data : A set of observations or values made in a survey there are two types of data. (1)
Ungrouped data and (2) Grouped data.

By using statistical methods like mean, mode, median we find a value which represents for entire
data, taht is called measure of central tendency. For example Mean, Median, Mode.

Mean : Letx, x, ... x, be the observations with respective frequencies, f1 fz ﬂ fn , then mean
of ungrouped data

M X = le] +f2X2 [ T ann _ Zfixi
e f] + f2+ ..... fn zfl

Mean of grouped data : If the data is large quantity to make a meaningful study it is to be
grouped. By class intervals, the data is adjusted so that the frequency of each class interval is centred

_ 3fx
around its mid point, then the mean X = —ZlfAl . This is known as direct method.
1

Another method of finding mean is assumed mean method, then mean d = % (d= mean of

1

derivations).

X=a _Z fid, = d M
Sf (a = assumed Mean)

Step Deviation Method :

— Zfiui . . . Xj—a
Mean X =a + Z—f h Where a is assumed mean, his class size U; = 0
i

Mode : Mode is the value which occurs frequently. To calculate Mode of an ungrouped data,
we have arrange them in Ascending order

fi —fo
For grouped data, Mode = 1 + 26,y 1, xh

1 = lower boundary of the modal class;

h = size of the interval

f, = frequency of the modal class;

f, = frequency of the preceeding model class
f, = frequency of the succeeding model class.

Median of the grouped data : Median is a measure of central tendency which gives the value
of middle most of the observation in the data.

81 )
S



SBTET - AP POLYCET - STUDY MATERIAL

th
n+1
For ungrouped data, arrange the values in ascendinig order. If n is odd (Tj observation is

‘ . A ‘ .
median. If n is even B 5 average gives the median.

E—cf

For grouped data, the Median =1+ x h

Where, 1 = lower boundary; n = no. of observations.;
f = frequency of the median class;

cf = cumulative frequency of the preceeding interval

PROBLEMS
1)  Mean of the data 7, 9, 11, 14, 16, 17, 18, 20, 27.

Sum of the observations

a
1: M f th —=
So can of the ungrouped data x  Total number of observations

_T7+9+11+14+16+17+18+20+27
9

=@=1.55
9

2)  Find the Mean of the data from the table.

X 3 4 6 7 8 9 10

y |2 5 |7 104 |1]1

— _ Zfixi
Sol : The mean of the ungrouped data ) = TF
1

2x3+5x4+7x6+10x7+4x8+1x9+1x10 _@_

= 6.3
245+7+10+4+1+1 30

3) Find the Mode of the following data.
75,8,6,3,5,6,7,6,9,7,2,7

Sol : A mode is the value among the observations which occurs most frequently : 7 (repeated 4

times).

4) A survey conducted on 50 students in a locality by a group of students attendance. Find
the Mode.

Class Attendance 0-20 1| 20-40 40 - 60 | 60 - 80

Frequencey 15 06 18 10

Sol : Here the maximum frequency is 18, corresponding to this frequency 40-60 in the model class.
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Model class 40-60 boundary limit of Model class = 40, Class size (h) = 20, frequency of the model
class f, = 18, f = the frquency of class preceeding the model class f, = 06, f, = the frequency of
the class succeeding the model class f> = 10.

Mois|fi=fo }p
2f, —fy —f,
=40 + _ 18-6 x20=40+£x26:52
2(18)-6-10 20

5) Find the medium of the data 5, 7,9, 4,2, 9, 8, 10, 11 ?
Sol : Arrange the numbers in the ascending order
2,4,5,7,7,8,9,9, 10, 11

No. of entries = 10, even number

n\" (n+1 th ) )
.. The average of | — is the median.

2 2
= 7T+8 =75
6) The median of the following distribution.
Class Interval 0-9 | 10-19 20-29| 30 -39
Frequencey 10 16 24 29

Sol : No. of observations (n) = 79 (Odd)

CI F CF

09 | 10 10
10-19] 16 | 26 (ch
20-29| 24 | 50 (cf)

30-39 | 29 79

n 79
—=—"=395. 1=20
2 2 ’
39.5 value lies between 20-29
¢, : Cumulative frequency of the preceeding class 16

f = Frequency of Median class

5]
——¢
Median = 1+2T><h

39.5-56 105
+ —

=20 x10 =20 +——=25.125
24
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10.

| MULTIPLE CHOICE QUESTIONS |

The Arthematic Mean of 15, 20, 25, 30, 45 is

A) 23 B) 27 C)24 D) 26
Median of 24, 20, 32, 18, 27, 14, 24 is

A) 24 B) 20 C) 18 D) 27
If 7 is added to each every item of a data the Arthemetic mean increases by
A) Equal to Arthemetic mean B) 5 times

C) Increase to 5 to the Mean D) None

Modal class of the following table
1-6 7-12 13-19 | 19-25

6 4 8 2
A) 6 B) 4 0)2 D) 8
For the data 6, 3, 7,2, 1,7, 9, 6, 8, 4, 6 the mode is
A)7 B) 9 08 D) 6

The sum of lower limit of medium class and upper limit of model class is

10-20 | 20-30 | 30-40 | 40-50 | 50-60

1 3 15 9 7
A) 60 B) 90 C) 70 D) 110
Find the median of >, . >, ~, -
ind the median of 7, >, 2> 0> 15
7

A) 0.5 B) 0.75 C) 0.66 D) I
The formula for calculating mode for grouped data distribution is
A)l+ﬁxh B)1+&Xh

fi-f, -1, 2f, - £, - £,
Q) 1- _fi-f D) 1+ _fi-fo < h

2f, — £, - f, 2f, - £, - f,
The mean of at+2, at+8, at+4, a+6 is
A) at+6 B) at5 C) at2 D) at4
Which of the following is true
A) Mean < mode < median B) Mean > Mode > Median
C) Mode = Average + median/2 D) Mean = Median = Mode

ANSWERS

1.B 2.A 3.C 4.D 5.D 6.C 7.C 8. B 9.B

10. D
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Refraction of Light at Plane Surfaces

* Refraction of light: The bending of light ray when it is travelling from
one medium to another medium is called Refraction.

* Inrefraction, speed of light changes at the interface.

® The direction of light ray changes from one medium to another
medium.

Angle of
Incidence
i

o'y

Angle of
Refraction

Fig: shows light travelled from lighter to denser medium.

¢
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Ray of light

Normal
i

Water line

Boundary

~ Ray of light again
~ refracted.

Fig: shows light travelled from denser to lighter medium.

The refractive index of water is 1.33,where as ice 1s 1.31. Hence ice
is less denser than water.

® The refractive index of Diamond is 2.42 is the highest.

® When light travels from rarer medium (air) to denser medium (glass),
Light bends towards the normal in the denser medium, i.e wavelength
decreases as speed of light decreases.

* Angle of refraction(r) is lesser than angle of incidence (i).

*  When light travels from denser medium (glass) to rarer (air) then, Light
bends away from the normal in rarer medium. i.e wavelength increases
as speed of light increases.

* Angle of refraction(r) is greater than the angle of incidence (i)

89
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* Examples of refraction:
(1) The pencil appears to be bent when it is placed in a bucket filled with water.
(2) A coin kept at the bottom of a vessel filled with water appears to be raised.
(3) A lemon kept in a glass of water appears to be bigger than its original size.

(4) The printed letters below the glass slab appears to be raised.

* No bending of light when incidents normally at the interface of two
mediums.

Mo refraction

Mormal

Air

Glass

e Refractive index is a property of transparent medium, and
dimensionless quantity, and it has no units.

* Absolute refractive index = Speed of light in vacuum(c)/Speed of light
in medium(v)

n=c/v
* Ifrefractive index is high, speed of light in medium is low.

® Refractive index depends on 1) nature of material, 2) wavelength of
light

¢ Relative Refractive index(n;) = Speed of light in medium 1
speed of light in medium 2

® n,-ny,;n; = Refractive index of second medium (n»)

90
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Refractive index of first medium (ny,

e Laws of refraction:

* The incident ray, the refracted ray and the normal to the

interface of two transparent media, all lie on the same plane at the

point of incidence

¢ Light follows Snell’s law in refraction.

¢ Snell’s law:
Sin 1/ Sin r=n; / n; = constant

Snell's Law

Rasinty = oty o rebleded lig
incy wt
lhﬁ ;I,\\; medium 1
I_J - mgdium 2
Sur’;'ace. |
rel\: r&C/—k_QO‘

\igd'

* C(ritical angle: The angle of incidence is called critical angle i.e
(1=C) when the angle of refraction is 90°.

o
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i. Critical AI‘:ﬂh!

2N L
E s

Glass

Light Ravy

® From snells law, Sin C/ Sin 90° = ny/n,

NOTE: this occurs only when light ray travels at the interface of denser
medium to rarer medium
¢ Total internal reflection(TIR): If the angle of incidence is greater

than the critical angle (when the light ray passes from denser medium
to rarer medium) then the light ray totally internally reflected back
into the denser medium. This is called “total internal reflection”.

Total Internal Reflection

Total Internal
reflection

| |
I I
Bc | 6, 1 6,
| |
I

Critical angle

Air

¢
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NOTE: Incident angle and reflected angle may or may not be equal.
Examples: 1) Formation of Mirages is due to Total internal
reflection.
2) The brilliance of diamonds is also due to TIR as its
critical angle is low (24.49)
* Optical fibres: It is a cylindrical wave guide which transports light

energy. Its works on the basic principle of Total internal reflection.

STREMGTH MEMEER

COATIRG

* Applications of Optical fibres:

1) Laparoscopic surgery 2) Endoscopic surgery 3) Decorative

flower vases 4) Internet cables

Multiple Choice questions:

* For critical angle, the angle of refraction is [ ]

a) 90° b) 459 ¢) 60° d) 180°
2)Which of the following is Snell’s law

® nisini=sint/n; b)n i/ ny=sin1/sin1i
® my/n;=sint/sini d) nz sin 1 = constant

3)The refractive index of glass with respect to air is 2. The critical angle of

93 )
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glass - air interface is [ ]

o (0 b) 450 ¢) 30° )60

4).Total internal reflection takes place when the light ray travels from

[ ]

a) Denser to rarer medium  b) Denser to denser medium

a) Rarer to denser medium  d) rarer to rarer medium

5)The angle of deviation produced by glass slab is [ ]

a) 0° b) 200 ¢) 900 d) Depends on the light ray and
normal to slab.

6) Mirage is an example of [ ]
a)Total internal reflection b) Refraction C)
Reflection d)None of the above.

7) Refractive index of glass relative to water is 9/8. What is the

refractive index of water relative to glass? [ ]
a) 9/8 b) 8/9 c)1/9 d) None
8) Optical fibre works on [ ]
e Reflection b) Refraction

e ¢) Total internal reflection  d) All of these
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Refraction of light at Curved Surfaces

® The refraction at curved surfaces is an interesting phenomina. For
example, spectacle used by humans to see objects, rearview mirrors,
and optical telescopes to gauge stars.

* A curved surface is a part of a sphere, The centre of the sphere is centre
of the curvature (C)of curved surface.

¢ The centre of curved surface is called the pole (P) of curved

surface.

® The line that joins the centre of curvature and the pole is called

‘principal axis’.

“.N Denser

® The equation for refraction of light at curved surfaces is

(n2/v) - (n1/u) = (n1-nz) /R
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Where N1, N2 = the refractive indices of two material media of curved

surfaces,u = object distance, v = image distance, and R = Radius of

curvature

* Focus or Focal Point: The point of convergence of rays (or) the point
where the rays appear to be emanating iscalled Focus(F) or focal point.

* Every lens has two focal points.

* The distance between optic centre and focal point is called “focal length
"

* The focal points are equidistant from the centre, i.e., pole of the lens.

* The distance between two focal points = 2F; = 2F, = Twice the focal
length.

* Behaviour of certain light rays When they incident on a lens:

* A rayis undeviated when it passes through principal axis.
* A ray is undeviated when it passes through the optic centre.

* The rays travelling parallel to principal axis converge at the
focus ordiverge from the focus.

* The light rays obey the principle of least time,i.e they travel
along shortest optical paths.

® The ray passing through the focus after refraction will
take a path parallel to principal axis, this is called principle
of reversibility, i.e if we imagine the ray is moving in
opposite to the indicated direction then it reverses its path.

:
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Medium -1

Medium-2

* The light rays incident on a lens at an angle appear to be

converge or diverge from a point lying on focal plane.
* C(entre of curvature:
Ovptical
Clentre
,”J - Radiuas O%\__\h
ol Centre of PR e TR
rd Curvature
“w‘ Pr:i. ncipal e "
M - axis P
. 5 =
Optical
B Centre _
;“’ g -"._ Radius.of:‘““x
s Cemtre of = “‘f’—’ Cursvature z
. Cuarvature 7
: e e,
L-\.1 Cl T LR"_— ) P__l L P2 C:: :
"\.‘ - Principal o
Ml - “e_ axis -
Sl T ) -

-

* [t is the centre of sphere contains lens part. It is
denoted by C.

The distance between curved surface and centre of

TR
P
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curvatureis called “radius of curvature (R)”.

e [fthe lens contains two curved surfaces, it will
have two centres of curvatures namely C; and
C,.

® The line joining two centres is called principal
axis.

® The mid point of the lens is called optic centre (O).

* Lenses: A lens is made up of transparent material, Bounded by two
spherical surfaces both or one is spherical surface.

Types of lenses:

Convex lens

plano convex lens
Concave lens
plano concave lens

.Convex Lens:

Convex Lens -

Object at infinity

-
-

- -
2F, F,
>
-

* [t may have two spherical surfaces bulging outside.

e [t is called double convex lens or biconvex lens.

98 )
N



SBTET - AP POLYCET - STUDY MATERIAL

® [t s thick at the middle and thin at the edges.

® These lenses are also called as converging lenses, i.e
light rays are being focussed or converges to a point.

Plano convex lens:

Piano-Convex Lens

|—-— Center
Thickness

T
/

e Focal __|
Length

Figure 3

| One side of the surface of the lens is plain and the other
surface is spherical in shape .

Concave lens:
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Light all
travelling parallel to the
principal axis only

Concave lens

Y
I\
T
VA
\
A
vl
WA B e o
\ \
\ \

Princip:
focal axi

\"
HN
/1
/|
)

Principal
focal point

Refraction to light through a diverging lens

* A double concave lens has two spherical surfaces.
¢ [t is thin at middle and thick at the edges.
* Each curved surface of a lens is a part of a sphere.

® These lenses are also called as diverging lenses.

Plano concave lens:

J One side of the surface of the lens is plain and the other surface

)

100

;



SBTET - AP POLYCET - STUDY MATERIAL

is spherical in shape and bulges inside.

Image Formations of Convex Lens for various positions of an object:

M
s\ﬂ . (';’
-
aF, F, @ Eﬂax 2F,
B ™
N f_ﬂ
| —
Case (i) Object at infinity

Case (ii) Object at beyond 2f

M
A
B IEL ,

M
4
F, 2F2 r‘::_" 0 Iy 21'—2 1
oF, ¥, G B 2F, F, :
CI
1
N N
Case (iii) Object at 2f Case (iv) Object in between f and 2f
H 2
i ™ 1‘!::‘-.“ M
I' |I i '.‘_ -"._ L|I
B, 0‘|| F, 28, E A fl Nz 2F,
I 2 ol i
2F, F ' c, B 2F, F, B
N '

b V
Case (v) Object at f “

e
|
Case (vi) Object distance < f

* Object at infinity: A point sized image at focal
point will be formed.

N
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Object beyond the centre of curvature of Principal

axis: Imagewill be real, inverted and diminished formed

on principal axis between the points F1 and 2F1.
Object at the centre of curvature (at 2F2): The image

will be onanother side at 2F1, and a real, inverted and of

same size as the object.
Object between Centre of curvature (2F2) and Focal

point(F2): The image will be beyond 2F1 which is real,

inverted and magnified.

Object at focal point (F2): Image at infinity.

Object between Focus (F1) and optic centre:
* Virtual, erect and magnified which can be
seen witheyes.
® (Cannot be caught on the screen.

¢ This behaviour of Convex lens is useful to
construct a microscope.

e Lens formula:

1/v-1/u=1/f

For any lens with sign convention.

® Focal length of a lens depends upon the surrounding medium.

® Focal length of lens increases in water.

¢ Lens maker’s formula: In the air medium, the relative refractive

index isthe absolute refractive index(n) of the lens,

e Where R; and R; are radii of curvature.

)
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* Here the sign conventions of radius of curvatrure depends on the

direction of incident light rays impenging on the lenses.

Note: Always use sign convention.

* [fthe refractive index of the medium is less than
convexlens, behaves as a convergent lens.
* (Convex lens behaves as a divergent lens, if the

refractiveindex of the transparent medium is

greater than lens.

* Air bubble in water behaves as a diverging lens.

Lens-Maker’s Equation
l w13l _ L
+=(n 1)(31 R:)

R \ RE Paxitive (Converging) Lens
_T" — e RI pOmitive
'l f---"';?"--__h__‘_ Ez negntive

— L

F focal fength (172 Ci

=

= pmefrachve mdey

K = radius of cervatune

F - positive

R’ T — Negative (LNverging) Lens

- R = RI nezative
F e | R, - positive

) A ."-‘

negativy

Multiple choice questions:

)
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* The rays from the distant object falling on the convex lens pass
through

[
a) Focus b) centre of curvature  ¢) Pole d) Radius of
curvature
* What is the focal length of the plano convex, when R is the
radius of the curvature of the surface, n is the refractive index of
the lens? [ ]
a) f=R Db)f=R2 c) f=R/(n-1) d) f=(n-1)/R
® Real or virtual image is formed by which of the following lenses? |
a) Bi convex lens b) Biconcave lens

c¢) Plano convex mirror d) all ofthese
* The value of the focal length of the lens is equal to the value of

the imagedistance when the rays are [

a) Passing through the optic centre  b) parallel to the principal
axis

c¢) Passing through the focus d) In all these cases

®  Which of the following is the lens maker’s formula [ ]

a) 1/f=(-1) (/R +1/R2)  b) I/f=(@m+1)(I/R; - 1/Ry)

c)l/f=(m-1)(1/Ri-1/Ry) d)l/f=(n+1)(1/Ri+1/R)
Questions on Concave Mirrors:
* The image formed by concave mirror when the object is

held at adistance less than the focal length, is [ ]
a) Erect b) virtual and inverted c¢)inverted d) None

® The property of which mirror when the object is held close

)
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less thanthe focal length is used as a shaving mirror [ ]

a) plane mirror b) convex mirror c¢)
concave mirror d) none

* A mirror used by dentists is [ ]

a) concave mirror b) convex mirror ¢) Plane mirror d) None
*  Which mirror focuses the parallel sun rays at the focal

point of themirror

a) convex mirror b) concave mirror ¢) Any mirror d) plane mirror

* Solar cooker works on the property of which mirror? [ ]

a) plane mirror ~ b) convex mirror  ¢) concave mirror d) none

* Archimedes burnt the ships using which property of concave
mirror?

a) Parallel rays converge at focal point of the mirror
b) Parallel rays diverge from pole
c¢) Deviated from centre of curvature after reflection

d) None of the above.

Q ) Watchmaker uses to repair.

a) Convex mirror b) concave mirror ¢) concave lens d) convex
lens

® Pick the correct answer from the following two answers: [ ]
1. Focal length of a lens depends on the surrounding medium.
2. Focal length of a lens changes with object distance.
a) both (1) and (2) are true b) both (1) and (2) are false
(c) Only (1) is true  (d) Only (2) is true

® The size of the image formed by a convex lens is same as

)
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that ofthe object, when the object is placed
a) At the centre of curvature

b) Between the centre of curvature and focus
c¢) Beyond the centre of curvature
d) Between focusand centre.
e The lens, which is thin, at the middle on both sides and
thicker, atthe edges is
a) bi- convex b) concavo- convex
¢) plano — convex d) bi -concave
® [f40 cm each is the object and image distances respectively

for aconvex lens, then the focal length is

a) 80 cm b) 40 cm c) 20 cm d) 25 cm

KEY
l.a 2.¢ 3.a 4c¢c 5. ¢ 6.a 7.¢c 8 a 9.b

10.c 11.a 12.d 13. ¢ 14. a 15. d16.c¢
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Human Evye and Colourful World

Summary:

The maximum angle, at which humans can see the whole object is
called
angle of vision.

The angle of vision for a healthy human being is about 60°.
It varies from person to person and with age.

Humans can see an object comfortably and distinctly when
held at adistance of 25 cm.

This distance of 25 cm is called least distance of distinct vision.

The least distance of distinct vision for children below 10 years of
age is 7 to 8 cm. For old people, it will be 1 or 2 m or even more.

Parts of the human eye

sclera

retina

optic nerve

vitruous body
lens

;
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® The eye ball is nearly spherical in shape.

® The front portion is covered by a transparent protective membrane
called the ‘cornea’.

* Behind the cornea, filled with a liquid called aqueous humor and
behind this a crystalline lens. It is responsible for the image formation.

¢ Iris, is the coloured part, is the muscular diaphragm, with a small
hole, called pupil.

¢ [Iris controls the amount of light entering the eye through ‘pupil’.

* Iris makes pupil to act as a “variable aperture” for light to enter into
the eye.

® The light that enters the eye forms an image on the
retina

® The distance between the lens and retina is about 2.5
cm

* The image distance is fixed and is 2.5 cm for any
position of object.

* the focal length of a lens depends on its material and
radii of curvature of lens.

* The eye lens can change its shape with the help of ciliary muscle
attached to it which change its focal length by changing the radii of
curvature.

® The process of adjusting focal length of lens is called
“accommodation” of lens.

® The eye-lens forms a real and inverted image of an object on the
retina.
® Retina contains 125 million receptors called “rods and cones”
which receive the light signals.
® Rods identify the Intensity of light,
® (Cones identify the colour.
® These are transmitted to the brain through the opticnerve fibres.
® The vision becomes blurred due to “ accommodation defects” of the

eye.
Defects of Eve:

There are mainly three defects of eye:

)
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* Myopia

* Hypermetropia

* Presbyopia
Myopia:
Cannot see objects at long distances.
Also called- near or short sightedness.
For these people, focal length is <2.5 cm.
Image forms before the retina.
A concave lens is used to correct myopia.

Normal vi

Myopi:

Correcti

B \\\ i | S with ler

Hypermetropia:

Cannot see objects at short distances.

Also called far or long sightedness.

For these people, focal length is >2.27 cm.

Image forms beyond the retina.

A biconvex lens is used to correct hypermetropia.
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N

(a) Near point of a Hypermetropic eye
0, g
N N’

(b) Hypermetropic eye

(b) Correction for Hypermetropic eye

Presbyopia:
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Normal

k> I on
—— the na

Lens
Thickened
to Focus on
Obhjects

Presbyopia

Lens ngﬂengfi !ig
age an nable
%?hange Shape

Presbyopia

Corrected

O
ma

* The ability of eye decreases with age.
* Near point disappears.

¢ Difficult to see the nearby objects clearly and distinctly,
Due to weakening of ciliary muscles and flexibility of
eye lens.

® [ts common in aged people.

® A person can suffer from both Myopia and
hypermetropia with aging.

¢ To correct this defect of vision, bi - focal lenseswhich
contain both concave and convex lenses.

e Upper portion is concave part, and lower convex part.

Power of Lens:
e [t is the degree of convergence or divergence of lightrays by a
lens.

® It is the reciprocal of focal length in metre, (P = 1/f).
* Unit of power of lens is dioptre. It is denoted by D.
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Refraction of light through a prism:

PE - Incident ray

EF - Refracted ray
FS - Emergent ray

A - Angle of the prisn
{i - Angle of incidenc
{r - Angle of refractic
{e - Angle of emerge
LD - Angle of deviati(

* Refractive index of prism,
e n={(Sin (A + D)/2)/Sin (A/2) }
Where n = refractive index of the prism, A = Angle of prism,
D = Angle of minimum deviation.

Dispersion of Light through a prism:

(i)
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Glass Prism

The phenomenon of splitting of white light into its constitusnt seven
colors on ud';';irv!] H'.rr_mgh ag lags, priem Is called dispersion of Irghl

* The splitting of white light into colours (VIBGYOR) is called
Dispersion.
® The refractive index of red colour is low and hence it suffers low
deviation.

® The colours of Rainbow are due to dispersion of the
sunlight bymillions of tiny water droplets.

Refraction

White light Di <
Sun A from the sun j CRCTEion

Refraction

Rainbow

* Dispersion of light into different colours i.e wavelengths is
based on wave nature of light (light behaves as wave,) i.e
electromagnetic wave.

)
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Here the refractive index of the prism is different for
different colours, i.e different wavelengths, this implies
that the different colours of light move with different
velocities in a medium.
In refraction, the frequency of light wave is same in both
the media(rarer & denser), i.e, the frequency remains
unaltered (will not change), i.e frequency is the property of
the source from where light is being is generated and
frequency is equal to no. of light waves leaving the source
per second. This cannot be changed by any medium. but
wavelength changes.
To know the relation between speed of light wave (v), wave
length (A) and its frequency(f).
v = A, where (v=speed of light in medium,
f = frequency, A =wave length).
The refraction of light at any interfaace, Va A ,i.e speed of
the wave increases with increase in wavelength of light and
vice versa.

Scattering of light:

It’s a complex phenomenon.

The process of re-emission of absorbed light in all
directions withdifferent intensities by atoms or molecules,
is called “scattering oflight”.

The blue colour of sea water and sky is due to scattering of
light.

The Sun appears as red in the Sun rise and Sun set due to
less scattering of red light and to travel long distance to
reach us.

The Sun appears as white during noon time because water
molecules rise into the atmosphere due to rise in
temperature.

Sir C.V. Raman discovered the Scattering of light.

Raman experimentally found that frequency of
scattered light is greater than the frequency of
incident light. This is called “ Raman Effect”.

)
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e Raman effect is used to determine the shapes of molecules.

Multiple choice questions:
* The least distance of distinct vision is about
a)25 cm b)S0cm ¢)30cm  d) 15cm

* The distance between eye lens and retina is about

a)10 cm b)2.5cm ¢)2cm d) 5cm
* The maximum focal length of eye lens is about
a)2.5cm b)22cm c¢)3cm d)1.5cm
® The power of lens is 1D then focal length is
a)100cm  b)50cm c¢)25cm  d)75cm
* Mpyopia can be corrected by which lens
a) concave lens b) convex lens  c¢) concavo-convex
d) Plano convex
* The size of the object is perceived by an eye dependson __
a)size of the object b) distance of the object from the eye
¢) aperture of the pupil d) size of image on retina
® A doctor advised to use 4D lens. The focal length of the lens is
a)25 cm b)400cm c¢)4 cm d) 40 cm
Which part of the human eye helps the lens to change its focal
length?
a) Retina b) Pupil ¢) ciliary muscle d) cornea

¢ For every position of an object in front of the human eye,
the imagedistance is fixed at

a)l cm b) 1.5 cm c)2.5cm d)0.25cm
* To correct one’s hypermetropia defect, the type of lens used is
a) biconvex b) biconcave C) concavo- convex

d) Planoconcave

With an increase in angle of incidence of light ray on a prism,
theangle of deviation____
a) remains constant b) first increases and then decreases

c)first decreases and then increases d) first increases

)
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and thenremains constant.
The scientific work of C.V. Raman is on

a) dispersion of light b) total internal reflection
¢) defection of vision d) scattering of light
Scattering of light involves the process of
bending of light at the interface of two media
splitting of light into different colours
* convergence of light rays at the focus
* re -emission of absorbed light
Blue of sky is explained by
a) scattering of light b) total internal reflection
c) refraction of light d) dispersion of light
The sun appears red colour during sunset and sunrise, due to
a) scattering of red light is very small b) scattering of red light is

high
c) scattering of other colours is high d) none of these

KEY
l.a 2.b 3.a 4.a 5.a 6.b

7.a 8.¢ 9.¢ 10.a ll.c
12.d 13.d 14.a 15.a
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Electric Current

Lightning is an electric discharge between two clouds or between cloud
and earth. This electric discharge through air as an electric spark or
lightning.

Lightning is the motion of charge in the atmosphere.

All metals are good conductors of electric current.

The nature of the substance plays an important role (connecting
wires) in the transfer of energy from battery to bulb.

Drude and Lorentz proposed that positive ions in a metal (lattice
points) are fixed and negative electrons are free charge carriers.
The fixed arrangement of positive ions is called lattice.

Electric current = electric charge/time
[=Q/t
The SI unit of electric current is ampere denoted by A.
1 Ampere=1Coloumb/1Second
The free electrons in a conductor are accelerated by the electric
field.

The movement of positive and negative charges in an uniform
electric field is shown below,

= F
. )

Here top plate indicates negative charge, bottom plate indicates
positive charge.
Electrons move in a direction opposite to the direction of the electric field.

1170
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The Electrons in the conductor move with a constant average speed
called drift speed or drift velocity.

where E is Electric Field

I & E in the same direction , while electron flows opposite to the both
I&E

Drift velocity va=1/ngA ,
L.e (g=e), hence vg=I/neA.

(where I=current, n=charge density, q=charge of electron, A=Area of
cros section ).

Ammeter
An ammeter is a device used to measure electric current.

An ammeter is always connected in series to the circuit.

A indicates ammeter and I indicates current including its direction.

The work done (W) in moving a charge(q) from one point to another point
in an electric field is defined as potential ,
V=w/q=Fl/q,

(where F is the force due to electric field and I is the distance between the
two points).
This potential difference between the two points is also called as voltage.
The ST unit of potential difference 1s*Volt” and it is denoted by V.
1 Volt=1Joule/1Coulomb (1V=1J/C)

)
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¢ Electromotive Force (emf): It is defined as the work done by the
chemical force to move unit positive charge from negative terminal to
positive terminal of the battery.

electrolyte

—— +q

positive charge moves from -ve to +ve
by using chemical energy stored

battery

Ohm’s law :

* Current passing through a conductor is directly proportional to the
potential difference between the two ends of it.
ie,l oV, I=cV where c is constant (c=1/R)
I[=V/R
V=IR, Where R is resistance of the conductor.

SI unit of Resistance: Ohm.
The symbol of Ohm is Q.

1 Ohm=1 Volt/ 1 Ampere
1Q=1V/A

® (Ohm’s law for materials as classified into two categories.

*  Which obey Ohm’s law are called ohmic materials.
Ex: metals.

®  Which do not obey Ohm’s law are called non ohmic materials.
Example: LEDs.
NOTE: Ohm’s law is valid if the temperature of the material
(conductor) remains constant.

* The resistance of the material changes with temperature.

® V-1 graph is non-linear when temperature changes.

)
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Voltage (V) —»

Current(l) —»
where [ depends on V.

Ohm’s law is not applicable to gaseous conductors.
Ohm’s law cannot be applied to semi conductors.
Example: Germanium and silicon.

The resistance is the property of a conductor is defined as the
obstruction to the motion of the electrons in a conductor.

The material which offers resistance to the motion of electrons
1s called resistor.

Factors affecting the resistance of a material:

Temperature, length, area of cross-section of the conductor, and nature of

the conductor.

The resistance (R) of a conductor is directly proportional to its length (/)
R o/ (at constant temperature)

The resistance of a conductor inversely proportional to area of its

crosssection.

i.e Ral/A(atconstanttemperature)

R=pl/A ,(Where, p is a proportionality constant and is called
specific resistance or resistivity of the conductor).
The SI unit of resistivity is ohm-metre, Symbolically Q-m.

The reciprocal of resistivity is called conductivity(o), unit of conuctivity is
mho.

The value of resistivity of a material determine their conductivity.

(120
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Equivalent Resistance of a Series Connection:

V=IR¢
IReq=IR | +IR,+IR;

e
|
417

Req=R1+R2+R3
1.e. The equivalent resistance is equal to sum of individual resistances
when the resistors are connected in series.

® One of the resistors in series breaks down, the circuit becomes
open, hence current flow does not take place.

® Hence, household electrical appliances cannot be connected in series.

Equivalent resistance of a parallel connection

The equivalent resistance of a parallel combination is less than the

resistance of any one of the resistors.

® Let two resistors Rjand R are connected in parallel,

D

¢ Kirchhoff’slaws:
1.Current law (or) Junction law: At any junction in a circuit,the sum of
the currents entering into the junction must be equal to the sum of the currents

)
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leaving the junction.

We have [1+L+13=I4+15

Currents
In

|

Currents Entering the Node \ .
Equals

Currents Leaving the Node

Currents
Out

I1+I3+I3+(-L+-IE}=D

Kirchoff’s voltage law (or) Loop law:

The algebraic sum of potential differences in a closed loop of a circuit is
equal to zero.

Kirchhoff’s Law

Kirchhoff’s Current Law Kirchhoff’s Voltage Law
Vv, Vv,
+ —_— _
- +
v, Vs
e s
- +
Vv, Vv,
L - + |7
Voltage Vs
source (V)
Lo+, + 0, = 1, + I+ 1 V,+V,+V,+V, +V +V +V, -V =0
HF Sivace Facks

ELECTRIC POWER

C12)
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* Workdone: Let a charge q coloumb passing through a conductor from
one point to another point in an electric field having a potential
difference v and charge is travelling through length / in a time t.

The work done by electric field is given by:

W=Fxd (where F=electric force,d=distance travelled)
W=Exqxd = Ex/xq = VXq, (where E is the electric
field in the conductor through which charge q is travelling).

Energy lost by the charge per second =Work done per second = W/t
Wit=qV/it  (weknow q/t=1)
W/t=VI
(I= current flowing through the conductor, W/t = work done per second).

The work is equal to the energy lost by the charge when passing through the
conductor.

* Electric power (P) : Power is the rate of doing work. (W/t).
P=W/t=VI

This equation can be used to calculate power consumption by any
electric device that is connected in a circuit.
According to the Ohm’slaw,
V=IR
P=I’R=V?/R (as P=VxI)
The equation P=VI can also be used to calculate the power which be
extracted from a battery or any source.
In this case modified equation P=VI

Example:

A bulb is marked 60W and 120V. This means that if this
bulb is connected to 120V source, it will able to convert 60w of
electrical power into heat or light in one second.

From the marking of bulb,we can measure the resistance of the bulb.
From the relation P=V?/R, i.e R=V%/P
Substituting the values V and P in above equation,

)
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We get R =120x120/60 =240 Q
To calculate power as we knew P = V%R = 120%/240 = 60 watts,
now according to the problem one should find the relation between watt and
joule by using following steps
¢ Kilowatt is generally used to express power consumption.
e 1 KW=1000 W=1000J/S

The unit of electric power consumption is equal to 1 KWH (one
KiloWattHour).
1KWH= (1000) J/S/(60x60 )S=3600x 1000J=3.6x10°J

Multiple choice questions:

¢ The kilowatt hour is the unit of.................

a.Power b. work c.energy  d.None ofthese

* A thick wire has a-------- resistance than a thin wire.
a.High b.low c.does not depend on thickness d.higher

® The SI unit of current is

a.ampere b.volt c.ohm d.coulomb

* A unit form wire of resistance 50€2 is cut into five equal parts.
These parts are now connected in parallel. Then the
equivalent resistance of the combination is

a.650Q b.12Q
c.250Q d.2Q

® (Check the following statements.
A. In series connection,the same current flows through each element.
B. In parallel connection,the same potential difference gets applied

across each element.
a)both A andB are correct b)A is correct but B is wrong

c)AiswrongbutB is correct d)bothAandBarewrong

KEY
la 2.b 3.a 4d 5.a

)
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Electromagnetism

H.C. Oersted first observed that magnetic compass needle is deflected by
current carrying conductor.

Oersted concluded that electricity and magnetism are related phenomena.

The unit of magnetic induction field strength is named as Oersted
in his honour.

Magnetic field:

The region (or) space around a magnet where its influence is felt is called
“magneticfield”. The magnetic field varies with the distance from the
magnet and is characterized by strength and direction. It exists in all
directions i.e., it is three dimensional.

A
.

\/

N

Magnetic field lines/Magnetic lines of force:
The path traced by a unit north pole in moving it near a magnet is called
magnetic field lines (or) magnetic lines of force.
All magnetic lines of force start at north pole and ends at the south pole
outside of a bar magnet, but inside the bar magnet, magnetic lines of
force appear at the south pole move towards to the north pole, further
these magnetic lines of force are continuous and closed loops

The tangent drawn to the field line at a point gives the direction of
the magnetic field.

The field is strong when the lines are crowded (near the poles of
the magnet) and if weak when the lines are apart.

)
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The magnetic field is said to be non-uniform, when strength or direction
changes from point to point.

The magnetic field is said to be uniform, if both strength and direction
are constant throughout the field.

Uniform magnetic
field

N

Non-Uniform
magnetic field

Magnetic flux : The number of magnetic lines of force passing through
the plane of area ‘A’ perpendicular to the field is called “magnetic flux.”
It is denoted by ‘¢’.

The S.I. unit of magnetic flux is “weber”.

[ Magnetic Flux ]

Magnetic field line

Area

\

Magnetic flux

Magnetic flux density(B): It is defined as the magnetic flux passing
through unit area taken perpendicular to the field. It is also known as
magnetic field induction.
Magnetic flux density = Magnetic flux /Area.
B=¢/Aor  =BA

If plane makes an angle © with field then ¢ = BAcosO=B.A
(here B,A are vector quantities, i.e they have both direction and
magnitude).

)
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Unit of magnetic flux density is weber/(meter)? or Tesla.

[ Magnetic Flux Equatic

Flux = & = BA cos O

Magnetic field due to current carrying straight wire:

Current carrying in a wire produces magnetic field. The direction of
the magnetic field, around a current carrying wire is determined by
right hand thumb rule.
Thumb indicates the direction of current.
The curled fingers show the direction of magnetic field.
Magnetic Field due to a
Current-Carrying Conductor

I Thumb point
Current along the direction
of current

L™
O.ther fing_ers ’«

. ¢ . .
give the Direction u Conducting Wire
of field !

Magnetic Field

Magnetic field due to a circular coil:

The direction of the field is perpendicular to the plane of the coil.

With Right Hand Thumb rule, the thumb points the direction of

)
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magnetic field, the curled fingers show the direction of current.

Right-Trvmad rale For o
myagnetic fcld prodoaced by
@ current in g boog:

P IGE T

Wilven oive Tingers of ywour cre i

hardd cerr]l an thaee daroctoors ofF 5
yorlr gl thauamib peoants e the
direcriomn ol I2,

Magnetic field due to solenoid:

One end of the solenoid behaves as north pole and the other end

behaves like a south pole.

|

Magnetic force on moving charge
Magnetic force on the charge = Charge x speed x magnetic flux

density
F=qvB
128



SBTET - AP POLYCET - STUDY MATERIAL

yA4
B
X

il (029)
®+q ®V®
2T T ®

o © o ®

-

Here direction of the velocity of charged particle is perpendicular
to the direction of the magnetic field ‘B’,

this indicates magnetic field is perpendicular to the plane of paper and
into the paper. The force experienced by the charged particle in above
figure is in the direction of Y axis.

If the angle(e) between the velocity direction (V) and magnetic field
of direction(B), then the force experienced by the charged particle is
given by

F
—- iace S B
F=qgv x B e griiia

positiva qe

NOTE: since V and B are vector quantities and the symbol x represents as
cross product and not as x what we read.

Magnetic force acting on current carrying conductor :

Magnetic force acting on current carrying conductor place in a magnetic
field is given by,
where [ = Q/t where Q= total charge
[ = Current in the wire, L = Length of the wire, B = Strength of uniform
magnetic field.
The force on the current carrying wire when angle between current and
magnetic field is © , given by (at any angle)

)
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F =1LBsine
F=ILB (where e = 90 degrees), sine =1.

Magnetic Force on a Current
Carrving Wire

FPositive charge mowving This relationship arises froam
through stationary magnatic force;

wwires in muagnebhc ficic. .
ﬁ' = gvB sin 8
' wihich for a charge g traveling

i in a wire can be written

[
I current | =i qL B sin
F = ILB sin © o
“or F = ILB ife =90 F =5 LB sin(

F=ILB sin 8

| The magnetic force on a current-carrying wire is perpendicularto bo
|wire and thhe magnetic field with direction given by the right hand ma

Curl fingers as if rot
wector | into vector |
thumb is then in the
direction of the forc

B
Magnetic
oy B
This dapichs conweaenittorsal l Fﬂr'.‘.‘-‘-:ffol"i :Ell'Ellng .
CLTER Electric caaladis Sl
current

If the current is perpendicul ar to thhe magnetic field thhenithe force is |
Ithre sirtple produiict:

Force — Current x Length x B-field

To find the radius of the path and time period of a charged particle:
We know that F = qvB,

r = radius of the circular path,
centripetal force = mv?/r

qvB = mv¥/r

then, Time Period of the particle( T )= 2nr/v

The above equation after substitution becomes, T = 2zm/Bq
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Bin
X X
X X
X X W
X X X X

Figure 3.50 Circular motion of a charged
particle in a perpendicular uniform
magnetic field

Electric motor:
In an electric motor, electrical energy is converted into mechanical

energy.

Faraday’s law:

C131)
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| Faraday’s Law Equati

Coil Lines of forces
. . . . /
( k e e {
h 4 Ammeter & Current
e
Mg
dt

£ : Electromotive force (EMF)
N Number of turns of the coil

%: Instaneous change of magnetic flux with time

When there is a continuous change in magnetic flux linked with a
closed coil, a current is generated or induced in the coil.
(OR)
“The induced EMF generated in a closed loop is equal to the
rate of change in magnetic Flux passing through it”.
Induced EMF = Change in magnetic flux/time

The consequence of Faraday’s law is the conservation of energy

Lenz’s law:
The law states that “the induced current will appear in such a direction
that it always opposes the changes in the flux of the coil.”

(132)
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Lenz's Law

Find Induced Current Direction

%@)

_ Move Magnet
’R

Applications of Faraday’s laws of electromagnetic induction:
For security check

Tape recorder
ATM
Induction stove
In generators, mechanical energy is converted into electrical energy.

Multiple choice questions:

Which converts electrical energy into mechanical energy

Motor b) Battery c¢) Generator d) Switch
Electrical energy is converted into mechanical energy by which
device

Battery b) Motor  ¢) Generator d) Switch
Mechanical energy is converted into electrical energy by which
device

Generator b) Motor  c¢) Battery d) Switch

The magnetic force on a current carrying wire placed in uniform
magneticfield if the wire is oriented perpendicular to magnetic
field, is

0 b) ILB c)2ILB d) ILB/2
If a conductor is moving with a speed of 10 m/s in
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the directionperpendicular to the direction of the

magnetic field of induction

0.8T, and induces an EMF of 8 V between the ends of coil, the
length ofthe coil is

a)l0m  b)20m ¢) lm d) 100 m

KEY

1. a 2.b 3.a 4.b 5.c

)
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Synopsis

1. Acids are sour to taste and turn blue litmus paper to red colour.
Bases are bitter to taste and soapy to touch, they turn red litmus paper to blue litmus paper.

I. ACIDS, BASES AND SALTS

2
3. Natural indicators are i) Litmus ii)Turmeric powder iii) Colored petals of flowers
4

Synthetic indicators are methyl orange and phenolphthalein. They are synthetic acid base

indicators.

o

Methyl Orange indicators show yellow in bases and red color in acid Solution.
6. i) Strong acids are HCI, H,SO, , and HNO,

A) Acids

S.No | Acid Name Formula Nature

1 Hydrochloric acid HCI Strong acid

2 Sulphuric acid H,SO, Strong acid

3 Nitric acid HNO; Strong acid

4 Acetic acid (vinegar) CH;COOH Weak acid

5 Carbonic acid (Soda Water) H,CO;3 Weak acid

6 Phosphoric acid HsPO, Weak acid

B) Bases

S.No | Base Name Formula Nature

1 Sodium Hydroxide ( Caustic Soda) NaOH Strong Base

2 Potassium Hydroxide KOH Strong Base

3 Calcium Hydroxide ( Slaked lime or Ca(OH), Weak Base
Milk of Lime )

4 Magnesium Hydroxide ( Milk of Mg(OH), Weak Base
magnesia)

5 Ammonium Hydroxide NH,OH Weak Base

7. Olfactory indicators are used to test acids and bases by odour change (Smell)
Ex. Clove oil and Vanila essence and onion .
8. Acids react with metals liberate H, gas.
Acid + Metal > Salt + Hydrogen gas
2HCI +Zn >ZnCly +H, N
9. H, gas is identified by pop sound and by burning a match stick.
10. Granules of zinc metal are added to NaOH solution H, gas is liberated and form sodium zincate.
2NaOH +Zn = Na,ZnO, + Hp/\
11. Acids react with Carbonates and Metal Hydrogen Carbonates (Bi Carbonates ) Liberate CO, gas.
Na,CO; + 2HCI - 2NaCl +H,0+CO,
ii) NaHCO; +HCI > NaCl + H,0O +CO,.
12. CO, gas is identified by puts off burning splinter and turn lime water into milky.
Ca(OH), +CO, >CaCO0; +H,0
13. On passing excess of CO, gas, in soluble Carbonate then it is converted into soluble Calcium
bicarbonate.
CaCO; + H,0O +COz—---9C8(HCOg)2_
14. The reaction between acid and base to give salt and water is called Neutralization
Acid + Base > Salt + water
HCI +NaOH >NacCl + H,0O
H,SO, + 2NaOH - Na,S0O,+2H,0
Acid + Metal Oxide -> Salt +Water
2HCI +Na,0 >2NaCl + H,0
2HCI + CuO - CuCl, + H,0.
15. Reaction of base with non metal oxides is called neutralization.
I) 2NaOH + CO, - Na,CO; + H,O
ii) Ca(OH), + CO, > CaCOj; + H,0
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16. Non metallic oxides have acidic nature.
Ex. C02 802 , SO3 etc....,
17 Metallic oxides have basic nature.
Ex.Na,O ,MgO , CuO, CaO efc...
18.Metal oxide show both acidic and basic nature are called amphoteric oxides.

Ex. A|203 , BeO etc..,
19. Aqueous solutions of acids , bases and salts conduct electricity are called Electrolytes. It is due to
Presence of free ions.
Ex. Aqueous HC1, NaOH and NaCl Solutions .
20. Aqueous solutions of glucose urea, sugar do not conduct Electricity which are called non
electrolytes, it is due to absence of ions.
21.The acidic nature of acids is due to H" ions and basic nature of bases is due to OH ions.
22. i) When the solid NaCl reacts with concentrated H,SO, liberate HCI gas.
2NaCl + H,SO,4 - 2HCI +Na, SOy,
ii).HCI gas is tested by glass rod dipped in ammonia solution to form dense white fumes.
HCI () +NH3 ) 2 NH,Clg)
i) Dry HCI gas is not an acid but HCI aqueous solution turns blue litmus paper into red color.
23. The dissociation of HCl in water as
HCl +H,0 > H,0" + CI
24.H"ion cannot exist in water but it exist as H;O" (Hydronium lon)
H* +H,0 > H;0"
25.Bases in water produces OH' ions ( Hydroxide ions)
NaOHs) % Na(ag) + OH'(aq
26.Bases which are soluble in water are called alkalis. All strong bases are alkalis.
27 Be(OH), is a weak base but not alkali since it is slightly soluble in water.
28. a)The process of dissolving an acid or base in water is an exothermic process. (Heat liberated)
b) During the dilution of acid or base with water the concentration of H;0" or OH" ions are
decreased per unit volume.
29. The acid must always be added slowly to water with constant stirring but water is not added to acid
since excessive local heat is generated which causes burn and break.
30.Strong acids (HCI) and strong bases (NaOH) are strong electrolytes since bulb grows brightly.
weak acids and weak bases are weak Electrolytes since the bulb grows less intensity (dim).
31. A mixture of several indicators shows approximate P" of solution of different colours is called
universal indicator.
Strong acids show deep red color , Weak acid show light orange yellow colour .
Strong alkalis show Dark Black Color , weak alkalis show greenish blue, Neutral Solutions show
Green color.
32. a) P" scale is 0-14 and proposed by Sorenson SPL
b) The negative logarithm H+ ion molar concentration is called P" . Mathematical form is
P" = - log[ H']
c) P" of neutraol solution is 7 ; for Acids P <7 , for bases P" >7
d) As P increases H' ion concentration decreases, as P" decreases H' ion concentration increases.
e) If H* ion molar concentration is 10'3, then P™is 3.
f) H* for acids >10” M and bases <10” M neutral solution, [H*]=[OH.]=10" M.
33. P! of acid rain is less than 5.6, it decreases P" of soil and add lime to the soil.
34. Tooth Enamel is made up of Calcium Phosphate. (Ca3(POy),)
35.Calcium phosphate is the hardest substance in the body.
36. Tooth paste is alkaline or basic , it neutralizes the excess acid and prevent the tooth decay.
37. Stomach produces HCI acid and it helps in the digestion of food.
38.Anatacids are used to neutralize the excess of acid in the stomach .
39.The Antacid, Mg(OH), (Milk of Magnesia) is used for indigestion ( Hyper Acidity) sinceitis a
mild base (weak base).
40.Stinging hair of leaves of nettle plant contains Formic Acid ( Red Ants) ( Methanoic Acid- HCOOH).

(136 )
NG



SBTET - AP POLYCET - STUDY MATERIAL

41.Salts are products formed from acid & base during Neutralization.
Acid + Base > Salt + water
HCI + NaOH > Nacl +H,0
42. NaCl is common salt called Rock Salt (Sodium Chloride).
43. Salts are 4 types based on Hydrolysis . they are
i) Salts of strong acid and strong base : These aqueous solutions are neutral P" =7 Ex. Nacl, KCI

ii) Salts of strong acid and weak base : These aqueous solutions are acidic , P <7

Ex. A|C|3 ,FeC|3 ,CUSO4 ,NH4C|

iif) Salt of weak acid and strong base : These aqueous solutions are Basic P">7.
Ex. CH;COONa (Sodium acetate) , Na,CO3, NaHCO4

iv) Salts of weak acid and weak base : The nature of these aqueous Solutions is neutral PH=7

It depends on the relative strength of weak acids and bases.

44, Electrolysis of aqueous NaCl (Brine) produces NaOH ( Caustic Soda) ,H, gas is liberated at

cathode and Cl, gas liberated at anode .

It is called chloro alkali process (or) Nelson cell method

2NaCl + 2H,0 - 2NaOH + H, 1 + Cl, 1

45. Bleaching Powder is prepared by the action of chlorine gas over dry slaked lime.

Cl,+ Ca(OH),~> CaOCl, +H,0
Uses i) It is used as bleaching agent
i) It is used as oxidizing agent
iii) It is used as disinfectant in purification of drinking water.
iv) It is used in preparation of chloroform (CHCI;).
Name of the Chemical, Formula and uses :

S.No Cﬁlmmon Chemical Formula Preparation uses

ame Name

1 Common Sodium NaCl HCI+NaOH— NaCl+H,0 It is used for making

Salt(Rock Chloride NaoH, H,,Cl, Bleaching

Salt) Powder , Baking Soda
& Washing Soda

2 Caustic Sodium NaOH 2NaCl+2H,0— 2NaOH+H,+Cl, It is used in Soap

Soda Hydroxide Industry and lab
reagent.

3 Bleaching Calcium CaOCl, Ca(OH) ,+Cl,— CaOCl,+H,0 It is used as Bleaching

Powder Chlorohypo agent Oxidising agent

Chlorite (or) used to Prepare
Chloride of Chloroform.
Lime

4 Baking Sodium NaHCO;3; NaCl+H,0+CO,+NH3;—NaHCO;+ In Bakery as baking

Soda Hydrogen powder (NaHCO3+

(Cooking Carbonate NH,CI Tartaric acid )

Soda) It is used as Antacid,
Antiseptic and fire
extinguisher

5 Washing Sodium Na,CO310H,0 It is used in Glass, soap

Soda Carbonate 2NaHCO;—Na,CO3+H,0+CO, and Paper Industry,
borax . It is used as

Na,CO3+10H,0—Na,CO510H,0 cleaning agent , It is
used for removing
Permanent hardness of
water.

6 Gypsum Calcium CaS0,2H,0 CaS0, 1/2 H20+1 1/2H,0— It is used in preparation
Sulphate CaS042H,0 of plaster of paris(POP)
dihydrate

7 Plaster of Calcium CaS0,41/2H,0 CaS042H,0 — CaS0, 1/2 H20 Doctors use as plaster

paris(POP) | Sulphate +1 1/2H,0 for bandages and

Hemihydrate making chalks.
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Exercise -1
Objective bits(MCQ) from Acids , bases , salts
1. Which taste is a characteristic property of all acids
(1) Sweet (2) Bitter (3) sour (4) salty
2. Acids react with some reactive metal to produce which gas
(1) COz2 (2)H2 (3) Cl2 (4)N:
3. Aqueous solution of acids & bases conduct electricity hence they are called as
(1) Electrolytes (2) Non- Electrolytes (3) Insulators (4) None
4. Acids react with bases to produce salt and water it is known as
(1) Precipitation reaction (2) Redox reaction (3) Neutralisation (4)All th above
5. Acids turn Methyl Orange into which colour
(1) Red (2) Yellow (3) Green (4) Orange
6. Bases turn Phenolphthalein into which colour
(1) Yellow (2) Pink (3) Blue (4) Green
7. Match the following Set B with A

Set -A Set—B
(a) Plaster of Paris (1) CaOCl,
(b) Gypsum (2) NaHCO,
(c) Baking Soda (3) CaS04.2H,0
(d) Bleaching powder (4) CaS0,4.1/2H,0
The correct answer is
1 2 3 4
1) a b c d
2) d c b a
3) a c b d
4) d a b c

8. A Solution turns red litmus paper to blue, Its P"is likely to be
Mme @6 7 @) 5
9. A Solution reacts with crurhed egg shell to give a gas that turns lime water milky, the solution is
(1) KCI  (2) NaCl (3)HCI (4)LiCl
(10) Water soluble Bases are known as
(1) Acids (2) Salts (3) Bases (4) Alkalies
(11) Common Salt is Produced from the following
(1) Sodium Thiosulphate & SO, gas (2) Hydrochloric Acid and Sodium Hydroxide
(3;) Chlorine gas and O, gas (4) Nitric Acid and Sodium Hydrogen Carbonate.
(12) P" of HCl solution is 1, it shows which colour with universal indicator
(1) Orange (2) Purple (3) Yellow (4) Red
(13) Which of the following type of Medicines are used for treating indigestion
(1) Antibiotic (2) Analgesic (3) Antiseptic (4) Antacid
(14) Which Of the following is the must accurate way of showing neutrilisation
(1) Acid + Base —» Acid - Base solution
(2) Acid + Base —»Salt + Water
(3) Acid +Base —» NaCl + H,
(4) Acid + Base —» Neutral Solution
(15) The Chemical Formula of washing soda is
NaHCO; (2) Na,CO; (3) Na,CO;.7H,0(4) Na,CO;3.10H,0
(16) Baking soda is used as
(1) Antacid (2) Fire Extinguisher (3) Antiseptic (4) All the Above

(17) The electrolysis of Aqueous NaCl the gas liberated at cathode is
(1) Cl, (2) NaOH (3)H, (4)CO,
(18) The P" of distilled water is
1729 (3)56 (4) 74
(19) The P" of a solution is 4 the nature of solution is
(1) Base (2) Acid (3) Neutral (4) Alkaline
(20) The Nature of metal oxide in water is
(1) Acidic (2) Basic (3) Neutral (4) None
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(21) Which of the following is not acidic oxide ?

(1)S0, (2)CO, (3) CaO (4) NOs

(22) Which of the following is used in bakery?

(1) Na,CO; (2)NaHCO;  (3) CaOCl, (4) CaSO,

(23) Which of the following is not formed on heating of NaHCO3?

(1) NaOH (2)Na,CO;  (3) CO, (4) All the above

(24) Which of the following is used in glass making?

(1) Na,CO; (2)NaOH  (3) Gypsum (4) Bleaching powder

(25) P" of aerated water is

(1)7 (255 (3) 74 (4) 10

(26) Formula of acetic acid is

(1) HCI (2)H,CO;  (3) HCOOH (4) CHsCOOH

(27) Vanilla essence is an example for

(1) Olfactory indicator (2) Natural indicator (3) Synthetic indicator (4) universal indicator

(28) P" of salt solutions of strong acid and weak base is

M7 (23 3) 8 (4) 10

(29) The chemical formula of Brine Solution is

(1) NaCl  (2)NaOH  (3) Na,CO; (4) NaHCO;

(30) Gastric juice contains

10.

(1) H,SO,  (2) CHsCOOH  (3) HCI (4) Nay,COs

EXERCISE-II
ACIDS, BASES & SALTS

Which of the following is not used as antacid?

1) AI(OH)3 2) Mg(OH), 3) KOH 4) NaHCO;
When marble chips are treated with dilute HCI, which gas is liberated

1) H» 2) 0, 3) Cl, 4) CO,
Which of the following compound is used to bandage for fractured bones.

1) CaOCl, 2) NaHCO; 3) CaS0,4.%2 H,O 4) NaHCO;
Which of the following substance play a remarkable role in the Mahatma Gandhi’'s “Dandi
March”

1) Common Salt 2) Bleaching Powder

3) Baking Soda 4) Washing Soda

Which of the following statement is not true ?

1) Chemical name of Baking Soda is Sodium Hydrogen carbonate

2) Bleaching Powder is produced by the action of Cl, gas on dry Slaked lime.

3) Washing Soda is used for the manufacture of Borax

4) Aqueous NaCl solution on electrolysis produce H, gas at Anode.

A solution reacts with crushed egg shells to give a gas that turns lime water milky, the solution
contains.

1) HCI 2) NaCl 3) LiCl 4)KCl

The chemical formula of Baking Soda is

1) Na,CO;  2)Na,CO;.10H,0 3) NaHCO; 4) NaOH

The chemical used for removing the permanent Hardness of water is

1) Na,CO;  2)NaCl 3) NaHCO;,3 4) CaOCl,

The P" of salts of strong acid and strong base is

1) 0 2) <7 3)>7 47
IUPAC Name of Formic Acid is

1) Ethanoic Acid 2) Methanoic Acid
3) Propanoic Acid 4) Lactic Acid
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11.  Which one of the following can be used as an acid base indicator by a visually challenged

student
1) Turmeric 2) Litmus paper
3) Methylorange 4) Vanilla essence
12. Which of the following conducts electricity?
1) Sugar solution 2) Distilled water
3) Dil HCI solution 4) Urea solution
13. Which of the following is not alkali?
1) NaOH 2) KOH 3) Mg(OH), 4) Be(OH),
14. Which of the following solution is a weak electrolyte?
1) NaOH 2) CH;COOH  3) HCI 4) NaCl solution
15. Na,SO, is a salt of
1) Strong acid and weak base 2) Weak acid and strong base
3) Weak acid and weak base 4) Strong acid and strong base
16. P" of a solution is 13 then the colour of universal indicator for this solution is
1) Red 2) Orange 3) Black 4) Green
17. P" of milk of magnesia is
1) 74 2)10.6 3)6.6 4H7

18. Four solutions A, B, C, D when tested with universal indicator showed P" as 4,1, 11 &7

respectively which solution is strongly acidic

1) D 2)C 3)B 4)A
19. Chemical formula of Blue vitriol is

1) CaS0,.2H,0 2) CuS04.5H,0 3) Na,CO3 10H,0 4) CaS0,.”2 H,0O
20. Which gas is liberated when cone H,SO, reacts with solid NaCl is

1) Cl, 2) H, 3) HCI 4) NH3

BITS FROM PREVIOUS EXAMS:
POLYCET-2022
(1) Which of the following metal librates H, gas on reaction with NaOH ?
1) Ca 2) Mg 3) Na 4)Zn
(2) Which of the following can’t be used as X in the equation given below?
Acid+ X —Salt+CO,+Water
(1) Metal Hydrogen Carbonates  (2) Metal Carbonates (3) Both 1&2
(4) Metal Hydroxide
(3).Tooth Enamel is made up with
(1) Calcium Hydroxide (2) Calcium Phosphate
(3) Calcium Oxide (4) Calcium Carbonate
(4) what is the P™ of the salt formed from weak acid and strong base ?
(1)3 (2)9 3)7 4)5
(5) Which of the following is /are used to detect acidic or basic nature of solution
(1) phenolphthalein (2) MethylOrange (3) Universal indicator (4) All of these
POLYCET - 2021:
(1) Acids turns litmus paper into which colour
(1) Red to Blue (2) Red to Yellow (3) Blue to Red colour (4) Blue to Yellow
(2) Which of the following character is used in Olfactory indicator ?
(1) Colour change (2) Odour (3) Taste (4) None
(3) When Na,COj; reacts with acid then which gas is liberated
(MH2 (2)N2 (3) O (4) CO
(4) Antacid is a
(1) Salt (2) Acid (3) Base (4) Acid or Base
(5) The nature of Non Metal oxide is
(1) Acidic (2) Basic  (3) Neutral  (4) either Acidic or basic
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POLYCET 2020 :
(1) The chemical name of baking soda is
(1) Sodium carbonate (2) calcium hydrogen carbonate
(3) Calcium carbonate (4) sodium hydrogen carbonate
(2) The colour of Methyl orange in base solution is
(1) Orange  (2) yellow (3) Red (4) Blue
(3) Which of the following medicine is used for indigestion.
(1) Antibiotic (2) Analgestic (3) Antacid (4) Antiseptic
(4) The number of water molecules in one formula unit of Gypsum are
(1) Two (2) Half  (3)five (4)Ten

POLYCET- 2019:
(1) The colour of methyl Orange in HCI solution is
(1) Orange (2) Red (3)Yellow (4)Blue
(2). Chemical name of Plaster of Paris is
(1) Calcium Sulphate Monohydrate (2) Calcium Sulphate
(3) Calcium Sulphate dihydrate  (4) Calcium Sulphate hemihydrate
(3) Electrolysis of aqueous solution of NaCl gives
(1) Cl gas at Cathode (2) Cl, gas at anode (3) H,gas at Cathode (4) 2 and 3
(4) Which of the following is example for acid
(1) Dry HCI (2) Aqueous HClI solution (3) NaOH (4) NH,OH
(5) Which of the following is a neutralization reaction
(1) Base + Salt — Acid + Water
(2) Acid +Salt — Base +water
(3) Acid +Base — Salt +Water
(4) Base +Water — Acid + Salt

POLYCET- 2018:
(1) The chemical formula of bleaching powder
(1) Ca(OH), (2)CalO (3)Ca(HCO;), (4)CaOCl,
(2). Which of the following solution turns Blue litmus to Red Colour
(1)HCI  (2)KOH (3) NaOH (4) Na,CO4
(3) P" of blood is
(1) 7-8 (2)6-7 (3)4-5 (4)13-14

(4) Match the following

(@) Caustic soda (1) NaHCO;,3

(b) Baking soda (2) CaS0O,. 2H,0
(c) Gypsum (3) CaS0O, . %2 H,0
(d) Plaster of paris (4) NaOH

The correct answer is:

a b c d
(1 1 2 3 4
(2) 1 4 3 2
(3) 4 1 3 2
(4) 4 1 2 3

(5) NaCl + H,O + CO,+NH3; — X + NaHCO; identify X’ in this reaction
(1) NHgHCO;  (2) NH,OH (3) NH,Cl  (4) (NH4), CO;

Ciar)
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13)4

23) 1

KEY to EXERCISE- |
1) 3 2)2
11) 2 12) 4
21)3 22) 2
KEY to EXERCISE- I
1) 3 2)4
1) 4  12)3

POLYCET- 2022

1) 4 2)4
POLYCET- 2021

1) 3 2)2
POLYCET- 2020

1) 4 2)2
POLYCET- 2019

1) 2 2)4

POLYCET- 2018
1) 4 2) 1

4)3
14) 2
24) 1
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51  6)2
15)4 16)4
25)2  26)4
54 6)1
15)4 16)3
4)2

4)3

41

4)2

4)4
(12

10) 4
20) 2
30) 3
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Il._ STRUCTURE OF ATOM

Synopsis:
1. Electrons, protons, neutrons present in an atom are called sub-atomic particles (or)

Fundamental particles (or) elementary particles.
2. Electrons have negative charge, protons have positive charge and neutrons have zero
charge.
Number of protons or electrons in an atom is called Atomic number (z)
The concept of Atomic number was proposed by Moseley
The total number of protons and neutrons in an atom is called Mass number (A)
Number of neutrons N = (A-Z)
Light is an electromagnetic radiation since it creates electric and magnetic field.
Light travels in vacuum with velocity of 3.0X10°® meter/sec
Characteristics of electromagnetic wave
a) Wavelength (A)
b) Frequency (v)
c) Wave number (v)
a) Wavelength (\): - The distance between any two successive crests or troughs in a wave is
called wavelength.
It is expressed in Angstrom units, 1 A’ =10%cm = 10" meters
b) Frequency (v): - The number of wave peaks that pass by a given point per unit time is called
Frequency.
c) The reciprocal of second is called Frequency (or) Hertz: units: Sec”
d) Wavelength () of light is inversely proportional to its frequency.
Aal/v(or) C=vA(or)v=C/A
e) As the frequency increases, the wavelength becomes smaller.
f) The formation of rainbow (VIBGYOR) is an example for visible spectrum.
g) Red Color has higher wavelength and lower frequency and violet color has shorter
wavelength and higher frequency.
h) The range of wavelengths covering red color to violet color is called the visible spectrum.
i) The entire range of wavelengths from gamma rays to radio waves is called electromagnetic
spectrum
j) Wavelengths of gamma rays have shorter wavelength (high frequency) and radio waves have
longer wavelength (low frequency and lower energy) [\ « 1/v (or) v a 1/A (or) v = C/A (or) C=VA]
k) Our eyes are sensitive only to visible light.
I) All the electromagnetic waves have same velocity as that of light (C) = 3 x 10® m/s or 3x10" cm/s
m) Descending order of energy or frequency of different electromagnetic waves or spectrum;
n) y-rays > X-rays > UV rays > Visible (VIBGYOR) > IR > Micro waves > TV > Radio waves
0) The wavelength of visible region is about 400nm — 700 nm
p) The energy of radiation can be emitted or absorbed in quanta is represented by E=hv. It is
called Planck’s equation.
> The value of Planck’s constant is 6.626X10™* J X Sec
- The energy of a radiation is directly proportional to its frequency and inversely
proportional to its wavelength.
Eav(or) Eal/A
-> Cupric Chloride (CuCly) produces a green color flame
- Strontium Chloride (SnCly) produces a Crimson red flame
- Sodium Vapours produce yellow light in street lamps.
- Bohr's model of an atom is based on Rutherford’s atomic model and Planck’s quantum
theo
> Concrgpt of Stationary orbits was proposed by Neils Bohr.
- According to Bohr, electrons in an atom revolve in a stationary orbits or energy levels
- These are denoted by 1,2,3,4, etc., or K,L,M,N,etc.,

© XNk W
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- When an electron jumps from lower energy state (ground state) to higher energy state
(excited state) energy is absorbed in quanta.

- When an electron jumps from higher energy state to lower energy state, energy is emitted
or released in quanta.

- Bohr’'s model successfully explains line spectrum of Hydrogen atom since it contains
1 electron and He"', Li** etc.

- Bohr’s atomic model could not explain the spectrum of atoms and ions have more than 1
electron.

- Bohr’s model could not explain fine structure of H atom
He could not explain Zeeman effect & stark effect. He could not explain the formation of
chemical bonds.

- Sommerfeld proposed the concept of elliptical orbit.

-> Fine structure of H atom can be explained by Sommerfeld by adding elliptical orbit to
circular orbit.

- The number of subshells in a shell is equal to ‘n’.

- The number of elliptical orbits in an nth shell is (n-1)

If n=1, one subshell (1=0) 1S
If n=2, two subshells (1= 0, 1) 2S, 2P
If n=3, three subshells (1= 0, 1, 2) 3S, 3P, 3d
If n=4, four subshells (1=0, 1, 2, 3) 4S, 4P, 4d, 4f
- Quantum Mechanical model of an atom was proposed by Erwin Schrodinger to explain
the concept of Orbital (electron cloud).
- The region of space around the nucleus where the probability of finding the electron is

maximum (95%) is called Orbital.
- Quantum numbers: Each electron in an atom is described by a set of four quantum

numbers. They are n, I, ml & ms.

1) Principal Quantum number (n)
It was proposed by Neils Bohr.
Itis denoted by ‘n’. n has values 1,2,3,4,.. (or) K, L, M, N...etc.
As ‘n’ increases the size and energy of orbit also increases.
Significance
a) ltdenotes shells (or) orbits,
It denotes the size and energy of orbit (or) main shell.
b) The maximum number of electrons in a shell is given by 2n? formula, n=1,2,3,4...
Ex:- If n =1 (K shell) 1*! orbit, it has 2= —» (2X12)
If n=2 (L shell) 2" orbit, it has 8e”  —¥» (2X22)
If n = 3 (M shell) 3 orbit, it has 18~ —»  (2X3?)
If n =4 (N shell) 4" orbit, it has 32¢° —»  (2X4?)

2) The angular — momentum quantum number(l) (Orbital Quantum number (or) Azimuthal

Quantum number (or) subsidiary guantum number :
It was proposed by Sommerfeld.
It depends on ‘n’ values.

It is denoted by I. | has values 0, 1, 2, 3... (n-1), a total of ‘n’ values and symbols are

s,p,d,f..etc.
- Minimum value is 0 and maximum value = (n-1)
The number of subshells in a shell = n

If n =1, (1=0) one subshell, 1s
If n =2, (1=0,1) two subshells, 2s, 2p

Craa))
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Ifn=3,(1=0, 1, 2) three subshells, 3s, 3p, 3d
Ifn=4,(1=0,1,2,3)four subshells, 4s, 4p, 4d, 4f
Ifn=5,(1=0,1,2,3,4)five subshells, 5s, 5p, 5d, 5f, 59

Significance:
a) It denotes subshells in a shell.
b) It gives the shape of orbitals:

s — Orbital has spherical shape

p — Orbital has dumb bell shape

d - Orbital has double dumb bell shape

f— Orbital has fourfold dumb bell (complex) shape.

3) Magnetic Quantum number (m)
- It was proposed by Lande to explain Zeeman and Stark effect
- ltis denoted by m.. m,has values -1, O, +|
- Itdepends on | values. The maximum ‘m’ values for a given subshell are (21+1) m values.
If1=0(s), m = O (One), One orbital
If1=1(p), m=-1,0, +1, (Three) Three orbitals (px, py, Pz)
If1=2(d), m=-2,-1,0, +1, +2 (five), Five orbitals
If1=3(f), m

Significance:
It denotes sub-subshells (Orbitals) in a shell
It gives the orientation of orbitals in space.

=-3,-2,-1,0, +1, +2, +3 (seven), Seven orbitals

The maximum number of orbitals in a shell by n2 (n=1,2,3,4)

ni m Sub shell | Number of orbitals in a shell (n%)
110(s) |0 1s 1 » (1)
2]0(s) |0 2s 143=4 » (29
1(p) | -1,0,+1 2p
3]0(s) [0 3s 143+5=9 > (39)
1(p) | -1,0,+1 3p
2(d) | -2,-1,0, +1, +2 3d hd
410(s) |0 4s 143+5+7=16 (49
1(p) | -1,0,+1 4p
2(d)|-2,-1,0,+1,+2 4d
3(f)|-3,-2,-1,0,+1, +2, +3 | 4f

- The orbital is described by n, I, m, only (Three Quantum numbers).

4) Spin Quantum number (m;):

- It was proposed by Uhlenbeck & Goudsmith

- ltis an independent Quantum number

- mg has two values. They are +1/2 & -1/2.

- If electron rotates in clock-wise direction is denoted by +1/2,

- If electron rotates in anti-clock-wise direction is denoted by -1/2.

Significance: It gives the spin of electrons

- Electronic Configuration : The distribution (or) arrangement of electrons in shells, sub-shells
and orbitals in an atom is called Electronic Configuration.

- n 1 method:; The method writing the electronic configuration of an element is given by nl*

method. Where n=1, 2, 3, 4... | = Symbol of subshell (s, p, d, f)
X = number of electrons in an orbital.

(145)
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Ex Hgoyts' ts" [ n[ I [ m s

1e 1 0 0 +1/2
157 n I m s

He 7= 1

Ce=2 18 Te T 10 0 2
2e- 1 0 0 A2
15° 28" n [ m s
1% 1 0 0 +1/2
e 1 0 0 112
e 2 0 0 +1/2

Li @Z=3) 182 281

Rules for writing the electronic configuration:
1) Pauli’s exclusion Principle
2) Aufbau Principle
3) Hund’s rule
4) Anamalous Electronic Configuration of Cr & Cu;

1) Pauli’s exclusion Principle
1) No two electrons in an atom have same set of all 4 quantum numbers,
2) Each orbital contain a maximum of two electrons with opposite spin @

2) Auf bau Principle:
Auf bau is German word which means ‘building up’ (construction).

Electrons will first enter into an available orbital of least energy is called Auf bau Principle.
The energy of a subshell can be calculated by using (n + I) values.

n = Principal Quantum number (1, 2, 3, 4...)

1=0,1,2,3fors, p, d, f subshells

Sub-shells (n+ 1)
1s 1+0 =1
2s 2+0=2
2p 2+1=3
3s 3+0=3
3p 3+1=4
4s 4+0=4
4p 4+1=5
4d 4+2=6

If the two subshells have same (n + 1) value the subshell with lower ‘n’ value have least
energy. Among 2p & 3s (n + 1) value is 3, but 2p has less energy, Since n is lower(2).

Among 3p & 4s (n + 1) value is 4 but 3p has less energy, Since n is lower (3).

The relative increasing order (ascending order) energies of orbitals as follows based on
Moiller diagram (chart):

15<25<2p<3s<3p<4s<3d<4p<5s<4d<5p
<Bs<4f<5d<Bp<7s<5f<Bd<7p<8s

C1a6)
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3) Hund’s rule:
“Electron pairing in orbitals starts only when all available empty orbitals of same energy are
singly occupied” is called Hund'’s rule.
Orbitals have same energy are called “Degenerate Orbitals”.
P subshell has 3 degenerate orbitals

Px Py P,
d subshell has 5 degenerate orbitals AEEERERE

Pairing starts in p sub shell from 4™ electron nll

Pairing starts d sub shell from 6" electron | 1]/ 1| 1|1 |1

Cz=6) 1s 2s’ 2p —> (2pX 2py 2pz) —» (Two unpaired electrons)
N (z= 7)1s 25 2p (2p 2p 2p ) (Three unpaired electrons)
O (z=8)1s* 28 2p* —> (2pX 2py 2pz) —» (Two unpaired electrons)
4) Anamalous Electronic Configuration of Cr & Cu:
e

K,L,M,N
(2,8,13,1)
K, L, M,
Cu (z = 29) 1s? 25 2p° 352 3p° 4s" 3d™ (or) [Ar] 4s' 3d" (2, 8, 18, 1)
Reason: Atoms get additional stability if all the d orbital’s either half filled (or) full filled.

Electronic Configuration of Elements of Atomic Numbers from 1 to 30:

—» X z
Cr (2= 24) 152 25? 2p° 3s? 3p° 4s" 3d° (or) [Ar] 4s' 3d

ZA

Element Atomic Protons | Electrons Electronic Configuration

number(Z) nl* method Inert gas method K,L,M,N

H 1 1 1 1s! 1

He 2 2 2 1s? [He] 2

Li 3 3 3 152 25’ [He] 25 2,1

Be 4 4 4 1s22s° [He] 2s 2,2

B 5 5 5 1s% 2s° 2p’ [He] 2s 2p 23

c 6 6 6 1s% 2% 2p* [He] 2s 2p 2,4

N 7 7 7 1s? 252 2p° [He] 2s 2p 2,5

0 8 8 8 1s% 252 2p° [He] 2s 2p 2,6

F 9 9 9 132 232 2p5 [He] 2s? 2p° 2,7

Ne 10 10 10 1s 25 2p [Ne] 2,8

Na 11 11 11 1s 2s 2p 3s [Ne] 3s 2,8,1

Mg 12 12 12 1s 23 2p 3s [Ne] 3s 2,8,2

Al 13 13 13 1s 23 2p 33 3p [Ne] 33 3p 2,8,3

Si 14 14 14 1s 25 2p 33 3p [Ne] 33 3p 2,84

P 15 15 15 1s 2s 2p 3s 3p [Ne] 3s 3p 2,8,5

S 16 16 16 1s 23 2p 3s 3p [Ne] 3s 3p 2,8,6

Cl 17 17 17 1s 2s 2p 3s 3p [Ne] 3s? 3p5 2,87

Ar 18 18 18 1s 25 2p 33 3p [Ar] 28,8

K 19 19 19 1s 2s 2p 3s 3p 4s [Ar] 4s 2,8,8,1

Ca 20 20 20 1s 25 2p 33 3p 4s [Ar] 4s 2,8,8,2

Sc 21 21 21 1s 2s 2p 3s 3p 4s 3d' [Ar] 4s 3d1 2,892

Ti 22 22 22 1s 2s 2p 3s 3p 4s 3d* [Ar] 4s 3d*> 28,102

Vv 23 23 23 13 23 2p 3s 3p 4s 3d3 [AT] 4s 3d3 2,8,11,2

Cr 24 24 24 1s 2s 2p 33 3p 4s' 3d° [Ar] 4s 3d 2,8,13,1

Mn 25 25 25 1s 2s 2p 3s 3p° 4s2 3c|5 [Ar] 4s 3d® 28132

Fe 26 26 26 1s 23 2p 3s 3p 4s 3d°® [Ar] 4s 3d6 2,8,14.2

Co 27 27 27 13 23 2p 33 3p 4s 3d [Ar] 4s 3d 2,8,15,2

Ni 28 28 28 1s 2s 2p 3s 3p 4s 3d® [Ar] 45 3d 2,8,16,2

Cu 29 29 29 1s 2s 2p 3s 3p 4s' 3d"° [Ar] 4s 3d  2,8,18,1

Zn 30 30 30 | 1s?2s%2p° 3s?3p°4s73d™ [Ar] 4s?3d"°  2,8,18,2
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STURUCTURE OF ATOM
Exercise — 1

(1) If n =1 then angular momentum quantum number
nmo @2 @1 43

(2) If a subshell is denoted as 2p then its magnetic quantum number values
are(1) -2,-1,0,+1,+2 (2)-1,0,+1 (3) Twoonly  (4)+1/2,-/12

(3) The maximum number of electrons that an M-shell
contains(1) 8 (2) 32 (3)2 (4)
18

(4) The minimum and maximum values for ‘n’
(1)1...n (2)0...n 3)1...4 (4)0...(n-1)

(5) The minimum and maximum values for ‘I
(1)0...n (2)0...(n-1) (3)n...(n+1)  @4)1..n

(6) The minimum and maximum value for m,
()-,...0...+# (2)0...(n-1)  (3)1..n (4)(21+1)

(7) Electron spinning in clock-wise direction is denoted by +1/2 and anti-clock-wise
directiondenoted by -1/2. It is explained by which quantum number?

(1) n 2)1 (3)mi (4) mg

(8) An emission spectrum consists of bright spectral lines on a dark-background. Which one of
thefollowing doesnot correspond to the bright spectral lines?
(1) Frequency of emitted radiation
(2) Wavelength of emitted radiation
(3) Energy of emitted radiation
(4) Velocity of light

(9) The maximum number of electrons that can be accommodated in the ‘L’ shell of an
atom-(1) 2 (2)4 (3)8 (4) 16

(10)If 1 = 1 for an atom then the number of orbitals in a sub-shell
is/are(1) 1 (2)2 (3)0 4)3

(11)The quantum number which explains the size and energy of the orbit (or) shell
is(1) n 2)1 (3) m (4) ms

(12) Which Quantum number gives the shape of orbitals
(1) Principal Quantum number  (2) Azimuthal Quantum number
(3) Spin Quantum number (4) Magnetic Quantum number

(13) Which Quantum describes orientation of orbitals?
(1! @)n (3)m, (4) All the above

(14) The independent Quantum number is

(1)n 2)1 (3) my (4) ms
(15)Atfter filling 4p orbital the electron enters into which

orbital?

(1)5s (2)3d (3) 5f (4) 4f

(16)Splitting of Spectral lines in electric field is called
(1) Stark effect (2) Photoelectric effect (3) Zeeman effect (4) None

(17)Number of orbital’s present in a subshell with 1=3
M1 (2)5 37 4)2

C1as))
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(18)According to which rule only two electrons are present in an orbital?
(1) Aufbau’s Principle (2) Pauli’s Principle
(3) Hund’s Rule (4) Heisenberg’s Uncertainity Principle

(19)Maximum number of electrons in any shell is given by
(1) n? )n (3) 2n° (4) 2(21+1)

(20)Which of the following has low wavelength?
(1) Violet (2) Blue (3) Yellow (4) Red

(21)Orbitals of same energy but different orientation are called
(1) Atomic orbitals (2) Degenerate orbitals
(3) Pure orbitals (4) Hybrid orbitals

(22)The fine spectrum of H atom is explained by
(1) Rutherford (2) Bohr
(3) De Broglie (4) Sommerfeld

(23)If n=3, I=2, then the orbital is represented as
(1) 3d (2) 4s (3)3p (4) 3s

(24)Maximum number of electrons present in subshell whose
I=3is(1) 2 (2)10 (3)14
4)6
(25)Which combination is correct
(1)n=2 I=1 2s subshell (2)
(3)n=4 =2 4p subshell 4)

3p subshell
5s subshell

(26)As ‘n’ increases the size and energy of orbit
(1) Decreases (2) Increases  (3) Decreases and increases  (4) No Change

(27)Number of orbitals present in a subshell with [=2
(11 (2)5 3)7 4)3
(28)Which of the following is wrong?
(1) All electromagnetic radiations travel with same speed
(2) The wavelength range of visible region is 400nm-700nm
(3) p orbital has spherical shape
(4) Light is propagated in vaccum

(29)The number of wave peaks that spread per unit length is called
(1) wavelength (2) frequency (3) wave number (4) None

(30)Electronic configuration of Cu is

(1) A 4s? 3d* (2) [Ar] 4s" 3d° (3) [Ar] 4s' 3d"° (4) [Ar] 4s?
3d

Exercise-2
1.The Frequency of radio wave with wave length as

3metres is1) 108 sec™ 2) 10" sec” 3)3x 10" sec

' 4)3x 10® sec
2. The emission of light spectrum is a collection of

1) Single wave lengths 2) Group of wave lengths 3) Different velocities 4) None of these
3. Wave length as 600nm indicates

1) UV-rays 2) x-rays 3) visible rays 4) IR rays
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4. Match the following

Quantum numbers Significance
A) Principal quantum number(n) 1) Shape of orbital
B) Azimuthal quantum number (1) 2) Size and energy of orbits.
C) Magnetic quantum number (m;) 3) Spin of electrons
D) Spin quantum number(ms) 4) orientation of
orbitals in space 1) A-1,B-2,C-3, D-4 2)A-4,C-2,B-3,D-1  3)A-2,
B-1, C-3, D-4 4)A-2,B-1,C-4 D-3

5.The name of the orbital with
n=3 and I=0is1) 4s 2) 3p
3)3d 4)3s
6. The degenerate orbitals in the following are
1) 3d, 4p, 5s 2)3s, 3p, 4s 3) 2px, 2py, 2p, 4)4d, 5p, 6s
7. The total number of s- subshell electrons in
nitrogen atom are1) 2 2)4 3)7 4)3
8.The Azimuthal quantum number value for subshell contains a maximum of ten
electronsis1)1 2)2 3)0 4)3
9. The name of the main shell which contains a maximum of 32
electronsis1)N2)K 3)L 4)M
10. The possible four quantum numbers for 2s electron in Lithium atom are
1)n=2,1=1, m=0 ,ms=1/2 2)n=2,1=0, m=1,ms=1/2 3)n=1,1=0, m=0 ,ms=1/2 4) n=2,1=0, m=0 ,ms=1/2
11. The number of protons and number of electrons present in
He'ionare1) 1,2 2)2,1 3)2,2 4)2,4
12.The number of electrons to be lost by Sodium atom to get stable electron configuration of
Neon atom1)0 2)2 3) 3 4)1
13. Which of the following statement is false
1) Every orbit can accommodate a maximum of two electrons only.
2) Electrons revolve in fixed orbits around nucleus as per Bohr's model .
3) Energy of 2p orbitals is greater than 2s orbitals,
4) The number of electrons in nitrogen atom are 7

14. Match the following

Azimuthal quantum number value Maximum number of electrons
A) =0 1)6

B) I=1 2)10

C) I=2 3)2

D) |

=3 4) 14
1) A-1,B-2,C-3,D-4 2)A-2B-1,C-3,D-4 3)A-3B-1,C-2,D-4 4)A-3B-2,C-1,D-4
15. Which of the following statement is true
1) Absorption of lightis in a continuous manner
2) Elliptical orbits proposed by Niels Bohr
3) Spectra for multi electron atoms can not be explained by Bohr
4) Minimum probability of finding the electron around the nucleus is called orbital.
16. Electrons are filled in ascending order first from lowest energy orbitals to highest energy
orbitals . ThisStatement is known as
1) Hund’s rule 2) pauli’s principle 3) Aufbau principle 4) de Broglie principle
17. Shape of each p-orbital is
1) spherical 2) dumbbell 3) double dumbbell 4) four fold dumbbell
18.The number of unpaired electrons present in carbon atom in

ground state are1) 1 2)2 3)4 4)0
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19. The number of M-shell electrons in

chromium(Z=24) atom are1) 13 2)12
3)2 4)1
20. The number of possible elliptical orbits for
N-shell are
1)1 2)2 3)3 4)4

POLYCET — 2022

(1) Who among the following did not propose Atomic model?
(1) Planck (2) Schrodinger (3) Bohr (4) Sommerfeld

(2) Which of the following electromagnetic waves has highest velocity?

(1) Violet (2) Green (3) Red (4) All the same velocity
(3) Which of the following quantum numbers gives information about orientation of orbitals?

(1) Principal quantum number (2) Angular momentum quantum number

(3) Magnetic quantum number (4) Spin quantum number

e electronic configuration of element ‘S’ is

4) Theel ic configuration of el ‘S
(1) 1s® 25 2p° 3s? 3p* (2) 1s® 25% 2p° 3s° 3p°
(3) 1s? 2s? 2p°® 3s? 3p? (4) 1s? 25 2p° 3s% 3p'

(5) The maximum number of electrons that can be accommodated in a subshell with angular
quantumnumber (1) is

(1) 2n? (2) 2 @21+1) (3)2 (4) (21 +1)

POLYCET - 2021

(1) Principal quantum number (n) is represented with
(1)0,1,2,3,... (2) K,L,M,... 3) XY,z (4)AB,C...

(2) Which of the following properties was explained by Bohr’s atomic
model?
(1) Line spectra of H atom (2) Fine spectra of H atom
(3) Both line and fine spectra of H atom (4) None of the above

(3) Maximum number of electrons held by ‘p’orbital are
(1)2 (2)3 (3)6 (4)10

(4) The electronic configuration of an element is based on
(1) Auf bau Principle (2) Hund’s rule
(3) Pauli’s Principle (4) All the above

(5) Which of the following quantum numbers cannot have zero value?
(1) Principal quantum number (2) Azimuthal Quantum number
(3) Magnetic quantum number (4) Both (1) & (2)

POLYCET — 2020
(1) The names of the subshells present in M-shell (n = 3)
are(1) 2s, 2p, 2d (2) 3s, 3p, 3d
(3) 3p, 3d, 3f (4) 4s, 4p, 4d, 4f

(2) As per Moiller Chart, the correct ascending order of their energies of the following
orbitals is(1) 3s < 3p < 4s < 3d (2)3s<3p<3d<4s
(3)3s<4s<3p<3d (4)3s<3d<4s<3p

Cis1)
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(3) The maximum number of electrons that can be accommodated in the L shell of an atom
are:(1) 16 (2)8 (3)2 4)4

POLYCET — 2019

(1) The quantum mechanical model of an atom was proposed by
(1) Rutherford (2) Bohr (3) Schrodinger (4) Max.Planck

(2) The correct order of energies for the electromagnetic spectrum is
(1) UV rays > IR rays > Radio waves > X-rays (2) Radio waves > UV rays > X-rays > IR rays
(3) X-rays > UV rays > IR rays > Radio waves (4) IR rays > X-rays > Radio waves > UV rays

(3) Which of the following set of quantum numbers is not
correct?(1)n=2,1=1, m=-1, mg = +1/2
(2)n=2,1=0,m=+1, mg=+1/2
@)n=2,1=1,m=-1,ms=-1/2
4)n=2,1=0,m=0, ms=-1/2

(4) The possible | values for a given ‘n’ value are

(1) Oto(n-1) (2) 0ton (3) 1ton (4) 1to(n-1)

(5) The rule which describes the electron distribution in degenerate orbitals of an atom is
(1) Auf bau Principle (2) Pauli’s Exclusion Principle
(3) Hund'’s rule (4) Planck’s Theory

POLYCET - 2018

(1) The maximum number of orbitals accommodated in a subshell with the angular-
momentumquantum number I’ is

(1) 1+1 (2)(41+2) 3)(21+1) 4)1(+1)
(2) As per Moeiller Chart, the correct ascending order of energy in the following atomic
orbitals is(1) 3p < 3d < 4s < 4p (2)3p<4s<3d<4p
(3)3d<3p<4s<4p (4)3p<3d<4p<4s
(3) The wavelength of visible light is in between
(1) 100nm — 300 nm (2) 400nm — 700 nm
(3) 700nm —900 nm (4) 800nm — 1000 nm
Key:

Exercise I: (1)1 (2) 2 (3)4 (4) 1 (5)2 (6) 1 (7) 4 (8) 4 (9) 3 (10) 4 (11) 1 (12) 2 (13) 3 (14) 4 (15) 3 (16) 3
(17)3 (18)2 (19)2 (20)4 (21)3 (22)2 (23)3 (24)3 (25) 1 (26)2 (27) 1 (28) 4 (29) 1 (30) 2

Exercise-2 1)1 2)2 3)3 4)4 5)4 6)3 7)4 8)2 9)1 10)4 11)2 12)4 13)1 14)3 15)3 16)3 17)2 18)2 19)120)3

Polycet — 2022 : (1) 2 (2) 4 (3) 3 (4) 1 (5) 2
Polycet — 2021 : (1)2 (2) 1 (3) 3 (4) 4 (5) 1
Polycet — 2020 : (1) 2 (2) 1 (3) 2

Polycet —2019: (1)3(2) 3 (3)2 (4) 1 (5) 3

Polycet — 2018 : (1) 3 (2) 2 (3) 2

)
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Ill. CLASSIFICATION OF ELEMENTS & PERIODIC TABLE

Synopsis

> The element was first defined by Robert Boyle

> The total number of elements known by 1940 are 108 (91 elements obtained from natural
source and 17 elements are synthetic).
Dobereiner’s Triad theory

> The first attempt for classification of elements was given by Doberenier.

> According to Dobereiner, a group of three elements have similar chemical properties are
arranged in the ascending order of atomic weights;

> The atomic weight of the middle element is the average of atomic weights of the first and

third elements is called Dobereiner law of Triads

Examples for Dobereiner Triads.

Ex =

(1) Li, Na, K; Atomic weightof Na=7+39/2=23

(2) Ca,Sr, Ba

(3)Cl, Br, 1

(4)S, Se,Te

(5) Mn, Cr, Fe

Newland’s law of octaves;
The elements were arranged in the ascending order of atomic weights, every 8" element
starting from a given element resembles in its property to that starting element like musical

note. It is called Newland’s law of octaves.

Newlands periodic table was restricted to 56 elements only.
(2“period)Li Be B C N O F
(3rd period)Na Mg Al Si P S (I
It is applicable upto calcium element only :
Mendeleev’s Periodic Table: It is based on “Atomic Weight”
The Physical & Chemical properties of elements are periodic function’s of their atomic
weights is called Mendeleev’s periodic law
Mendeleev’s periodic table is also called Short form of periodic Table.

It consists of 8 groups and 7 periods Vertical columns are called groups (8),

Horizontal rows are called periods (7) There are 7 periods.

Mendeleev’s predicted the properties of some missing elements they are.

Eka-boron - Scandium (Sc)
Eka- aluminum - Gallium (Ga)
Eka-silicon - Germanium (Ge)

Mendeleev corrected the atomic weights of some elements like Be, In, Gold.

Atomic Weight = equivalent Weight x valency

According to Mendeleev’s Be has atomic weight of 13.5 since equivalent of Be is 4.5 and its valency

is 3 but valency is corrected as 2. So Atomic Weight of Be = 4.5 x 2 = 9. Hence the atomic Weight
of Beis 9.

TN
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Limitations of Mendeleev’s periodic table :
1) Anomalous pairs in Mendeleev’s periodic table are :
(1) Te, I (2) Ar,K (3) Th, Pa (4) Co, Ni
Elements of highest atomic weight precedes with the elements of lower atomic weights. There
are called Anomalous pairs.(or) Invert Pairs
2) Dissimilar elements placed together :
IA group has Alkali metals (Li, Na, K,) and IB has coinage metals (Cu, Ag, Au)
VIIA group has Halogens (F,CI,Br), VIIB group contains Mn which is a metal

» Moseley’s periodic table or Modern or Long form of periodic table:
This type of periodic table is constructed on the basis of atomic number.
Moseley proposed Atomic number (z) as the more fundamental atomic property than atomic weight.
The number of positive charges (protons) in the atom of an element is called atomic number(Z).
The properties of atoms of the elements depends on the number of electrons and their
arrangement (electronic configuration).

» Moseley’s or Modern periodic law: The physical and chemical properties of elements
are the periodic functions of their atomic numbers or electronic configurations.

Modern Periodic Table (Extended form of periodic Table)

Modern periodic table consists of 7 periods and 18 groups.
Groups:
The vertical columns in the periodic table are called groups. There are 18 groups
The groups are represented by latest system (IUPAC) as 1 to 18 (or) represented by
traditional notation from | to VIII with letters ‘A’ and ‘B’.
Group of elements is also called element family or chemical family.

Groun No Name of element Elements Valency Shell Valence Valenc
p o family From To configuration electrons y
1(1A) Alkali metal family Li Fr ns' 1 1
Alkali earth metal 2
2(11A) , Be Ra ns 2 2
family
13(IlIA) | Boron family B Tl ns’np’ 3 3
14(IVA) | Carbon family C FI ns’np’ 4 4
Nitrogen famil
15V A) | rodenamiy N Bi ns’np’ 5 3
(Pnicogens)
Oxygen famil
16(VIA) | Y9 y 0 Lv ns?np’ 6 2
(Chalcogens)
17(VII A) | Halogen family F At nsnp’ 7 1
Noble gas family .
18(V||| A) (|nert gases) or He Rn nsnp 8 0
O group

Groups 3 to 12 (Il B - VIII B, | B, 1l B) are paced in d- block

TR
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Periods :

The horizontal rows in the periodic table are called periods. There are 7 periods

Period Subshells filed | Number of elements | Name of the period
1 1s 2(H-He) Shortest period
2 2s,2p 8(Li-Ne) Short period (Bridge elements)
3 3s,3p 8(Na-Ar) Short period (Typical elements)
4 4s,3d,4p 18(K-Kr) Long period
5 5s,4d,5p 18(Rb-Xe) Long period
6 65s,4f, 5d,6p 32 (Cs-Rn) Longest period
7 7s,5f, 6d,7p 19 (Fr--) Incomplete period

6) The position of the element like block, period, group etc. is identified by its electronic configuration.

Block Subshell in which differentiating electrons enters.
Period Number of outer shell present in the element.
Group Number of valency electrons in the outershell (valence shell)
Ex: 1. The atomic number of an element is 7. It ‘s electronic configuration is 1s? 2s® 2p°.

It belongs to 2™ period, VA group and ‘p’ block in the periodic table.
The atomic number of an element is11. It's electronic configuration is 15? 252 2p6 3s’.
It belongs to 3" period. 1A group and ‘s’ block in the periodic table.

» Classification of elements:

Based on subshell into which a differentiating electrons enters, the elements
are classified into four blocks (s, p, d and f)
1) ‘s’ block elements:
1) Differentiating electrons enters into ‘ns’ subshell.
2) All elements are reactive metals except hydrogen.
3) General electronic configuration is ns' — ns.
4) This block consists of two groups, IA and IIA (Alkali & Alkali earth metals).
‘p’ block elements:
1) Differentiating electrons enters into ‘ns, np’ subshell.
2) It contains metals, metalloids and non-metals.
3) General electronic configuration is ns?np’ to ns?np®
4) This block consists of 6 groups from IlIA — VIIA and ‘O’ group
‘d’ bock elements :
1) Differentiating electrons enter into (n-1)d — subshell.
2) These elements are called transition elements except 1B group elements.
3) General electronic configuration is (n-1)d""" ns ™
4) This block consists of ten groups from IB to VIII B, distributed in 4 periods.
4) ‘f block elements:

2)

3)

1) Differentiating electron enters into (n-2)f — subshell.

2) These are also called inner - transitional elements

3) The general electronic configuration is (n-2)f' **(n-1)d® 2 ns?

4) These elements are placed in llIB group and 6 and 7" periods.

5) This block consists of two series of elements 4f series and 5f series.

6) ‘4f series of elements from Cesg to Lu74 (14 elements ) are called
lanthanides. These are also called rare earth elements.

7) ‘5f series of elements from Th(90) to Lr(103) are called actinoides or
actinides (14 elements)
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7) Based on electronic configuration and properties, elements are classified in four types.

1) Noble gases:
1) 18" group (VIII A) elements are called Noble gases or Inert gases.
2) In these elements all Subshells(s,p) are completely filled with 8 electrons (octet).
3) These are least reactive due to octet stable electronic configuration
4) These are available in air (Ar is the most abundant inert gas).
5) General outer electronic configuration is nsznp6 (Except Helium, nsZ)
2) Representative elements:
1) The s and p block elements except noble gases are called representative elements.
2) In these elements last shell is incomplete (n).
3) The general outer electronic configuration is ns', ns” np'- ns? np°

3) Transition elements:
1) The ‘d’ block elements except IIB elements are called transition elements.
2) In these elements last two shells are incomplete(n,n-1)
3) These are placed in between s and p block elements.
4) The general outer electronic configuration is (n-1 )d1'10 ns'?

4) Inner transition elements:
1) ‘f block elements are called inner transition elements, because they are placed
within the transition elements.
2) In these elements last three shells are incomplete (n,n-1, n-2)
3) It consists of lanthanides are actinides.
4) These are placed at the bottom of the periodic table.

Metals, non-metals and metalloids (semi metals):

The elements with three or less electrons in the outermost shell and form cations (positive
charge ions ) easily are called metals.

Metals are presentin s, p, d and f — blocks. Ex: Li, Na, Mg, Mn, Fe, Ce, etc.

The elements with five or more electrons in the outermost shell and form anions (Negative
charge lons ) easily are called non-metals

Non-metals are present only in ‘p’ block. Ex: N, O, F, C/, Br etc.

The elements which have properties that intermediate between metals and non-metals are
called metalloids (semi metals). Ex: Al, Si, As, Ge etc.

PERIODIC PROPERTIES

The properties of elements which repeats at regular intervals are called periodic properties

(or) periodicity.

The Periodicity in properties is due to same valency shell electronic configuration after

regular intervals.

Elements in a group have similar chemical properties due to similar valency shell electronic
configuration.

Elements in a period have different chemical properties due to difference in valency shell
electronic configuration and there is a regular gradation in physical properties along the period.

(156 )
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Trends in periodic properties in groups and periods:
1) Valency:

The combining capacity of an element with respect to hydrogen or oxygen is called valency.
Number of electrons present in the valency shell (outermost shell) is also called valency.
The number of hydrogen atoms or twice the number of oxygen atoms that combined with
one atom of that element is called valency.
Ex: 1) In NaH, the valency of Na is 1.

2) In Ca0, the valency of Ca is 2.
Valency with respect to hydrogen is equal to group number (upto IV'" group)
(or) (8 — group number), for group V or above. Ex: the Valency of chlorine is 1 (i.e.,8-7).
Valency in a group is same for all elements, but in a period valency increases upto 4 and
then decreasesto 1 & 0

2) Atomic radius:

The distance between the centre of the nucleus of atom and to its outermost shell is called
atomic radius.
Atomic radius in metals is called metallic radius.
Metallic radius is the half of the distance between the centres of nuclei of two adjacent
atoms.
In non-metal, the atomic radius is called covalent radius.
Atomic radius in covalent molecules is half of the distance between the centres of nuclei of
two bonded atoms in a molecule.
Distance between centres of nuclei of two bonded atoms in a covalent molecule is called
bond length or bond distance.
Atomic radius = Bond length/ 2
Atomic radius is measure in Pm (Pico meter) units 1Pm =10 ¥ m
Atomic radius in a group increases from top to bottom. This is due to increase in number of
shells from top to bottom in a group.
Ex: Size of Alkali metals Group 1 : Li <Na <K <Rb<Cs

Size of Halogens (Group 17) : F < Cl < Br<|
Atomic radius in a period decreases from left to right due to increase in nuclear charge.
Ex: Size of Second period elements : Li>Be>B>C>N>0>F

Size of Third period elements: Na>Mg>Al>Si>P>S>Cl

lonic radius:

lons are formed from neutral atoms by loss or gain of electrons.
Positive ion (cation) of an element has less size and Negative ion (Anion) has bigger size
than neutral atom.
Ex: 1) Na+ ion size is smaller than ‘Na” atom.
2) Cl ™ ion size is bigger than ‘CI’ atom.

Iso electronic series:

A series of ions having same number of electrons is called Iso electronic series.
Ex: C*,N* 0%, F" Na" Mg* A’
In Iso-electronic species, greater than atomic number, smaller the size of ion due to more
nuclear charge.
Ex: 1. Size of Cl ~is smaller than S*
2. Size of F~ is smaller than C*
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3) lonization Energy (lonisation Potential) :

The energy required to remove an electron from the outermost orbit (or) shell of a neutral
gaseous atom is called ionization energy (or) ionization potential.

Mg + IE; —M" 4 + e~ (IE; = First lonization energy)

The energy required to remove the electron from unipositive ion is called second ionization
energy (IEy).

M'g +IE; —»M*? ¢ + e (IE; = Second lonization energy)

lonization energy is expressed in K.J/ mol or e. v per atom (electron volt) 1 ev = 23.06 K Cal.
Second lonization energy of an element is higher than its first ionization energy. This is due
to more nuclear attraction on valency electrons in unipositive ion than neutral atom (IE < IE;)
lonization energy decreases from top to bottom in a group due to increasing in atomic size,
decreases the nuclear attraction on valency electrons.

lonization energy increases in a period from left to right due to decrease of atomic size,
increase in nuclear attraction on valency electrons.

Alkali metals (IA) have lowest ionization energies whereas noble gases (VIIIA or 0 Group)
have highest ionization energies.

The element with high I.E is He and element with lowest |.E is Cs.

First group element have highest second lonization (I.E;)., second group elements have
highest 3rd I.E(IE3) and so on.

IP; of 2nd period elements : Li<Be>B<C<N>0O<F<Ne

Factors affecting lonization Energy:

Nuclear charge

Atomic size

Screening effect or shielding effect.

Penetration power of the orbitals.

Stable electronic configuration.

More the nuclear charge, more is the ionization energy.

Ex: ‘CI' has more |.E than ‘Na’ due to high nuclear charge.

The decrease in nuclear attraction on valence electrons by electrons in inner shells is called
Screening effect or Shielding effect.

More the number of electron shells between nucleus and valence shell more is the shielding
effect.

More the shielding effect, less is the ionisation energy. Ex: Cs has less |.E than Li due to
more shielding effect in Cs (Cs has more number of inner shells).

More the penetrating power of oribitals in a main shell more in the I.E.

Order of penetration power of different orbitals in a shell. s >p >d > f

Ex: Be has more IP than B due to high penetration power of ‘2s’ compared to 2p’ in Boron.
Elements with stable electronic configuration has more I.E.

Ex: ‘N’ has more |E than ‘O’ due to stable electronic configuration in N (1s2 2s° 2p3)

More the atomic radius, less is the IE, due to less nuclear attraction on valence electrons.
Ex: 1) ‘Cs’ has lower IE, than ‘Na’ due to more atomic radius than Sodium
2) ‘I has lower IE than ‘F’ due to more atomic radius of iodine.

TN
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4. Electron Affinity or electron gain Enthalpy:

e The energy liberated when an electron is added to neutral gaseous atom is called electron

affinity.
Xig + € —»X o+ EA (EA = Electron affinity)

e  The energy liberated when an electron is added to a uninegative ion of the element is called
second electron affinity.

e  Second group EA is positive. That means energy is absorbed when electron is added to uni
negative ion due to repulsion between added electron and electron in uninegative ion.

e Noble gases are most stable because their EA values are zero. Since they have ns?np® (Octet)

e EA decreases along the group due to increase in atomic size and increases along period
due to decrease in Size. Ex. EA of Halogens: Cl > F> Br > |

e Second period elements has less EA than third period elements. This is due to more
repulsion between added electron and electrons present in small shell in second period
elements.
Ex: ‘F’ has small size than ‘Cl', but the EA of ‘F’' is smaller than ‘CI’. This is due to more
repulsion between the added electron and electrons present ‘2p’ shell than in ‘CI' (3p shell).

¢  The element with highest EA is chlorine. (Cl > F > Br > | > At)

e EAisexpressedin KJ. Mol or ev/ atom

e  The metal which has higher EA is gold.

5. Electronegativity (EN):

o The relative tendency of an atom to attract electrons towards itself when it is bonded to the
atom of another element is called electronegativity.

e  Electronegativity is the property of bonded atom, relative quantity and has no units.

e  Mulliken scale and Pauling scales are used to measure the electronegativity values of
elements.

e Pauling scale is based on bond energies and Hydrogen EN is 2.20. It is reference to
measure the electrogneativity of the other elements.

e  On Mulliken scale electronegativity is the average value of ionization energy and electron
affinity.

Ionization energy2+ Electron affinity : EN = lP;EA

e Halogens have high electronegativity values F (4.0), CI (3.0), Br (2.8), | (2.5)

¢ ‘F’ has highest Electronegativity and Cs has lowest Electronegativity.

Electronegativity =

e Electronegativity decreases from top to bottom in a group and increases from left to right in a
period.

Metallic and Non-metallic properties:
e  The elements with low electronegativity form cations easily are called metals.
e  The ability of elements to form cations is called electropositive character.
e Metals are electropositive elements, due to large atomic size.
e Non-metals are electronegative and forms anions easily due to small atomic radii.
e  Some metallic oxides are amphoteric. Ex: ZnO, Al, O3, SnO, etc.,
e The elements with properties between metals and non-metals are called metalloids ( semi-
metals)
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e  Metals are present at left and right hand side bottom and non-metals at the right hand side
top of the periodic table.

e  Metallic character increases while non-metallic character decreases in a group from top to
bottom. Ex. IV A Group elements: C, Si, Ge,Sn, Pb. C is a non-metal, Si and Ge are
metalloids, Sn and Pb are metals.

e  Metallic character decreases while non-metalli character increases in a period from left to
right. Ex. 3 period elements: Na, Mg, Al, Si, P, S, Cl, Na, Mg are metals; Al, Si are
metalloids, P,S and Cl are non-metals.

¢ Inagroup acidic nature of oxide decreases from top to bottom.

e Ina period acidic nature of oxide increases from left to right.

Trends in periodic properties: (Periodicity)

Trend in
SI.No. Periodic Property Groups Periods
From top to bottom .
From left to right
1. Valency Remains same Increases and then decreases
2. Atomic radius Increases Decreases
3. Electropositivity Increases Decreases
4. Metallic nature Increases Decreases
5. lonization energy Decreases Increases
6. Electron affinity Decreases Increases
7. Electronegativity Decreases Increases
8. Non-metallic nature Decreases Increases

Periodic table — Novel Points:

1. Number of gaseous elements : 11 (HyN2, O, F,, Cl, He, Ne, Ar, Kr, Xe, Rn)
2. Number of liquid elements : 2 (Mercury and Bromine)
3. Liquid metals : Mercury (Hg), Gallium (Ga)
4. Liquid non-metal : Bromine (Br,)

5. Lightest gas / element : Hydrogen (H,)

6. Most abundant element in Universe : Hydrogen

7. The highest catenation element is : Carbon

8. Most abundant elements in Atmosphere : Nitrogen (78%), Oxygen (21%)
9. Most abundant element in Human body : Oxygen

10. Most abundant element in Earth crust : Oxygen

11. Most abundant metal in Earth crust : Aluminium

12. Most abundant metal in Human body : Calcium

13. Best conductor . Silver (Ag)

14. First metal used by man (2nd best conductor) : Copper (Cu)

15. Lightest metal : Lithium

16. Heaviest naturally occurring metal : Uranium

17. Metal with highest melting point & least conductivity : Tungsten (W)

18. Element with highest lonization potential : He

19. Element with highest electron affinity : Chlorine (CI)
20. Element with highest Electronegativity . Fluorine (4)
21. 2" highest electronegativity element : Oxygen(3.5)
22. Most electro positive element : Cs (Caesium)
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EXERCISE -|
1. Which of the following is not Dobereiner’s triad? (
1) Li,Na, K 2)S, Se, Te 3)0, S, Se 4) Mn, Cr, Fe
2. Who made the first attempt to classify the elements? (
1) Newlands 2) Dobereiner 3) Moseley 4) Lother Meyer
3. Inthe Dobereiner’s Triad, the atomic weight of middle element is equal to (

1) Sum of atomic weitght of two elements
2) Product of atomic weight of two elements
3) Average of atomic weight of two elements
4) Ratio of atomic weight of two elements
4. According to which law, the 8" element show similar chemical property with first element (

1) Triad law 2) Law of octaves 3) Mosely law 4) All of these

5. Mendeleeff’s periodic table (Short form of periodic table) consists of (
1) 7 periods, 7 groups 2) 7 periods, 18 groups
3) 7 periods, 8 groups 4) 18 periods, 7 groups

6. ‘Eka’ - boron is (
1) Scandium 2) Boron 3) Gallium 4) Bermanium

7. Which of the following relation is correct? (

1) Atomic weight = Equivalent weight X Valency
2) Atomic size = Equivalent weight X Valency

3) Equivalent weight = Atomic weight X Valency
4) All the above.

8. What is the valency of Eka aluminium in its oxide? (
1) 1 2)2 3)3 4)4
9. The formula of chloride formed by Eka silicon (
1) EsCh, 2) EsCl, 3) EsCl; 4) EsClg
10. Which of the following elements atomic weight was corrected by Mendeleeff? (
1) Be 2)In 3) Au 4) All the above

11. Which of the following is not anomalous pair or inversion pair in Mendeleeff's periodic table is

(

1) Te&1 2)Ar&K 3) Co &Ni 4) All the above
12. The size of cation compared to neutral atom is (
1) More 2) Less 3) More or less 4) Equal
13. Name of element with atomic number 101 is (
1) Rutherfordium 2) Mendelevium
3) Seaborgium 4) Bhorium
14. Who introduced the concept of atomic number? (
1) Boyle 2) Mendeleef 3) Mosley 4) Bohr
15. According to Modern periodic law the physical and chemical properties of elements are the
periodic functions of their (
1) Atomic weight 2) Atomic number
3) Electronic configuration 4)2o0r3
16. Number of periods and groups in Modern periodic table (
1) 7,7 2)7,18 3)18,7 4)10,18
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17. The longest period is containing maximum number of elements is ( )
1) 1 2)4 3)6 4)7

18. The period which contain s and p block only ( )
1) 1 2)2 3)3 4) All the above

19. Most abundant metal in earth crust is in which period and group in periodic table? ( )
1) 3,14 2)4,13 3)3,13 4)5,15

20. Give period number and group number for the element with atomic number 17. ( )
1) 2,12 2)6, 16 3) 3,17 4)6,17

21. The elements from Ce to Lu are called ( )
1) Transition elements 2) Lanthanides
3) Noble gases 4) Actinides

22. Actinides belongs to ( )
1) 4f series 2) 5f series
3) 6f series 4) 7f series

23. Which of the following is not a metalloid? ( )
1) Si 2) As 3) Ge 4) Ca

24. The general electronic configuration of ‘d’block elements is ( )
1) ns'-ns? 2) ns? - ns’np’
3) (n-1)d"°ns'? 4) (n-1)d"™""ns™?

25. Non — metals are present in ( )
1) S -—block 2) p — block 3) d-block 4) All the above

26. What is the valency of Na in NaH? ( )
1) 1 2)2 3)3 4)4

27. Which of the following is not a non-metal? ( )
1) Si 2)P 3) C/ 4) S

28. Valency of element in terms of Oxygen is ( )

1) Equal to number of oxygen atom with which one atom of element combines

2) Double the number of oxygen atoms with which one atom of element combines
3) Half of the number of oxygen atom with which one atom of element combines
4) All the above

29. The distance between centre of the nucleus and outermost electron is called ( )
1) lonization energy 2) Atomic radius
3) Electron affinity 4) Atomic volume
30. Atomic radius in period from left to right ( )
1) Decreases 2) Increases  3) Decreases and increases  4) None the above
Exercise — Il
1. The pair of atomic numbers which belong to the same group
1) 12,38 2) 16,17 3)7,8 4)9,15
2. Which element has highest electron affinity?
1)F 2)Cs 3) He 4)Cl
3. Which is a metalloid
1) P 2)K 3) Ge 4) Sc
4. Among the following the largest size is
1) Na*' 2) 0? 3) AP 4)s?
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5. Which of the following element is a representative element?
1) Ar 2) Mn 3) Ge 4)Cr

6. If the radius of an element X’ has electronic configuration 2,8,3 ix 143pm. The radius of element y
has electronic configuration 2,8,5 of Y is the radius

1) 160pm 2) 186 pm 3) 143 pm 4) 110 pm
7. Which of the following element has most ionisation energy
1) Li 2)Cs 3) Na 4)K
8. Eka-Aluminium predicted by Mendeleev was named after its discovery is
1) Scandium 2) Germanium 3) Boron 4) Gallium
9. The order of electron affinity in halogens is
1) F>CI>Br>| 2) Br>CI>F>I 3) CI>F>Br>l  4) CI>Br>F>|
10. The range of atomic numbers of lanthanide series is
1) 90-103 2) 57-71 3) 89-103 4) 58-71
11. The elements with atomic numbers 2,10,18,36,54 and 86 are called
1) Noble metals 2) Chalcogens 3) Halogens  4) Inert gases
12. The element with the smallest size in IVA group is
1) Aluminium 2) Boron 3) Carbon 4) Berylium
13. The ionisation potential of Na is 5.4 ev.So the ionisation potential of potassium is
1)6.4 ev 2)7.3 ev 3)5.4 ev 4)4.3 ev
14. Which pair of atomic numbers of the elements does not belong to the same period
1)12,13 2)4,12 3)8,7 4)1,2
15. The first ionization energy of Mg is higher than Al because
1) The size of Mg is smaller than Al 2) Mg has high nuclear charge than Al
3) Mg has completely filled 3s orbital 4) None
16. Elements in which 4f orbitals are progressively filled are known as
1) Lanthanides 2) Transition elements 3) Noble gases 4) Actinides
17. The valency of Noble gases is
1)5 2)3 3)0 4)8
18. The correct order of first I.E of C,N,O F is
1) O>N>F>C 2) F>N>0>C 3) F>O>N>C 4) C>N>O>F
19. Which elements have ns? general outer electronic configuration is
1) Noble gases 2) Alkali earth metals  3) Halogens  4) Alkaline tales
20. Which of the following is not a Dobereiner
1) Cl, Br, | 2) Ca, Sr, Ba 3) S,Se, Te 4)Li, Be, B

Previous Exam Bits
POLYCET - 2022:

1. Which of the following is a non-metal?

1) Potassium 2) Chlorine 3) Silicon 4) Sodium
2. Which of the following periodic table is not based on the atomic weights of elements
1) Dobereiner’s Law of triads 2) New lands law of octave
3) Mendeleev Periodic table 4) Modern Periodic table
3. An element with atomic number 14 has a valency of
1) 1 2)2 3)4 4)3
4. What is the family name of VII A group elements?
1) Alkali earth metals 2) Alkali metals 3) Chalcogens 4) Halogens
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POLYCET - 2021

1.

In which of the following elements are arranged in ascending order of their atomic numbers.

1) Dobereiner’s Law of Triads 2) Newland’s Law of Octave

3) Modern Periodic Table 4) Mendeleev's Periodic Table

Which of the following quantum numbers down the group in the modern periodic table
1) Principal Quantum number 2) Azimuthal Quantum number

3) Magnetic Quantum number 4) Spin Quantum number

Which of the following are called Lanthanoids?

1) S-block elements 2) P-block elements

3) d-block elements 4) F-block elements

How many elements are present in 3" period of the modern periodic table?

1) 32 2)8 3)18 4)2

The valency of an element belonging to VA group of the modern periodic table is
1) 5 2)3 3)7 4)1

POLYCET - 2020

1.

If the atomic weights of Lithium and Potassium respectively are 7 and 39 the atomic weight of
Sodum respectively are 7 and 39 the atomic weights of sodium as per Dobereiner's law of
triads is

1) 22 2) 11 3) 46 4)23

The correct order of electro negativity values of the following elements is

1) C<N<F<O 2) C<O<N<F 3) C<N<o<F  4)N<C<o<F
The number of elements present in 4™ period of the long form of periodic table are
1) 2 2)8 3)18 4) 32

The non-metal present in a IV A (Carbon family) group is

1) C 2) Sn 4) Pb 4) Ge

The element with highest electron affinity value among the halogens is

1) Cl 2)F 3)Br 4)1

POLYCET - 2019

1.

2.

4.

According to the Linus pauling, the electro negativity values are based on

1) lonization energy 2) electron affinity

3) Both (1) & (2) 4) Bond energies

The orbital with highest penetration power is

1) S 2)P 3)d 4)f
Mendeleef’s periodic table is based on

1) Atomic weight 2) Atomic size 3) Atomic number 4) Atomic value
Total number of elements in Newland’s periodic table is

1) 64 2)48 3) 56 4) 65

POLYCET - 2018

1.

Which of the following elements constitute a Dobereiner’s triad?

1) Li,Na, K 2) Na, K, Al 3)C,0O,F 4)Hc, H, C
Which group elements have the outer electronic configuration as ns:2np3 ?

1) VA 2)IVA 3) A 4) 1A
Which of the following element has larges atomic size?

1) Be 2) Mg 3)Ca 4)Ba

The correct order of lonization energy in the following elements is

1) F>C>0 2) F>0>C 3) O>F>C 4) C>F>0

Ciea)

~—



SBTET - AP POLYCET - STUDY MATERIAL
CLASSIFICATION OF ELEMENTS & PERIODIC TABLE

Key to Exercise — |
13 2)2 3)3  4)2 5)3 6) 1 " 8)3 9)2 10) 4

1M)4 12)2 13)2 14)3 154 16)2 17)3 18)4 19)3 20)3
21)2 22)2 23)4 24)4 252 26)1 27)1 28)2 29)2 30)1

Key to Exercise — I
1 1 2)4 3)3 4)4 5)3 6) 4 7)1 8)4 9)3 10) 4

11) 4 12)3 13)4 14)2 153 16)1 17)3 18)2 19)2 20)4

Polycet -2022
12 2)4 3)3 4)4

Polycet -2021

1H3 2)1 3)4 4)2 52
Polycet -2020

14 2)2 3)3 41 5)1
Polycet -2019

14 21 3)1 43

Polycet -2018
1)1 2)1 3)4  4)2

)
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' CHEMICAL BONDING |
synopsis

L Noble gases belongs to ‘0’ group or 18t group(VIIIA) have negligible reactivity compared to other elements
< He,Ne,Ar,Kr,Xe,Rn are inert gases (Noble gases ) and are available in air

R All the noble gases have eight electrons in the valency shell except Helium .This is the reason for less
reactivity of noble gases

“» The electrons present in the valency shell (outer most shell ) are called valency electrons and these electrons
are participate in chemical bonding

L The representation of a element with valency electrons as dot is called lewis dot structures.

L Lewis and Kossel proposed electronic theory of valency to explain the formation of chemical bonds between
the atoms.

L Atoms of elements involved in bond get the stability by attaining eight electrons in the valency shell. This is

called ‘Octet rule’.

w» Any atom or ion with eight electrons in the valency shell is stable (ns2np¢)

L The force of attraction between atoms in a molecule (stable ) is called chemical bond.

L Kossel proposed lonic bond and G.N Lewis proposed covalent bond.

L Bond formed between two dissimilar atoms due to transfer of electrons is called ionic bond (Electrostatic

bond or electrovalent bond)

% lonic bond is formed between Highly reactive metals( 1A) and highly reactive non-metals (VIIA).
Electronegitivity difference between the atoms equal to or greater than 1.9

w» NaCl, MgCl, Na20 ,AlCl; etc are examples for ionic compounds

o Bond formed between atoms by sharing of electron pairs is called covalent bond.

L Covalent bond is formed between non- metal atoms

L Sharing of one electron pairs forms a single bond, two electron pairs form two bonds and so on.

L The number of oppositely charged ions around a particular ion the ionic crystal is called co. ordination
number.

L Co. ordination number of NaCl is 6:6

L NaCl posses face centered cubic lattice

% H, F,CL,0, N, CH, NH,, H,O etc contain covalent bond.
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3

*

Covalent bond is formed between similar atoms is called Non-polar covalent bond.
Ex:H;, 02 Ny etc.

3

*

Covalent bond formed between two dissimilar atoms is called polar covalent bond .
Ex: HCl, HzO, NH3

RS
o

A covalent bond formed by overlap of orbitals along the internuclear axis is called sigma( o ) bond and
formed by sidewise (lateral) overlapping of orbitals is called pi ( 7 ) bond.

RS
o

7 bond is weaker than ¢ bond.

53

o

1A=10-1om=0.1 nm,(1nm=10-m)

>3

A

lonic compound are crystalline solids with high melting points and are soluble in polar solvents like water

RS
£ X3

Valence shell electron pair repulsion theory (VSEPRT) was proposed by sidgwick and Powell to explain the
shape of molecules on the basis of repulsions between electron pairs in the valency shell of central atom.

53

*

According to VSEPR theory, the order of repulsion between electron pairs is Lone pair -lone pair > lone pair:
bond pair> bond pair -bond pair

>3

*

The phenomenon of intermixing of atomic orbital of equal energy to give equal number of identical orbitals i
called hybridization. This concept was proposed by Linus Pauling

» Molecules undergoing sp3 hybridization have Tetrahedral shape with bond angle 109028
Ex: CHy4

RS
o

H0 undergoes ‘sp3hybridization but shape is angular and bond angle is 104931 due to lone pair- lone pair
repulsions

53

o

NHs undergoes sp3 hybridization, but shape is pyramidal and bond angle is 107048 due to lone pair - bond
pair repulsions

53

*

Molecules undergoing sp2 hybridisation have Trigonal planar shape with bond angle 1200
Ex: BF; (Boran tri fluoride), C.H4 (Ethene or ethylene) etc

>3

*

Molecules undergoing sp hybridization have linear shape with bond angle 180°
Ex: BeCly(Berylium chloride) , C;H; ( Ethyne or Acetylene) etc.

Exercise -I 3. Electronic theory of valency was proposed by
1)pauling 2) London
3) Lewis and Kossel ~ 4) Bohr
1. The elements with almost negligible chemical
reactivity 4, The bond formed between metals and non-
1)1+ group 2) 18" group metals is
3) 17t group 4) 2nd group 1) ovelent bond

Which of the following element does not
contain 8 electrons in the valency shell
1)He 2) Ne

3) Ar 4) Kr

2) lonic bond
3) Dative bond
4) Metallic bond

Which of the following is not Ionic compound
1) NaCl 2) MgCl,

167 )
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10.

11.

12.

13.

14.

3) AlCl; 4) H,0

Which of the following is not the property of
Inoic compounds

1) crystalline solids

2) high melting points

3) Insoluble in water

4) soluble in water

In which of the following ionic bond is present
1) MgCl, 2) Naz0
3) AlCl; 4) All the above

The number of ions of opposite charge that
surround a given ion is called

1) Atomic number

2) Mass number

3)Co.ordination number

4) Oxidation number

The structure of NaCl is
1)Body centered cubic lattice
2) Face centered cubic lattice
3) primitive cubic lattice

4) Hexagonal cubic lattice

which of the following elements is more
electronegative ?
1)sodium

3) magnesium

2) oxygen
4) calcium

23 P
An element ;, X forms an ionic compound

with another element Y’ Then the charge on
the ion formed by X is

1) +1 2) +2

3-1 4)-2

An element forms a chloride AlCls. The
number electrons in the valence shell of ‘A’
1)1 2)2

3)3 4)4

The bond formed by the sharing of electrons
is called

1)lonic bond

2) Covalent bond

3) electrovalent bond

4) coordinate bond

Which of the following contains double bond
1) F, 2)0;
3)N, 4) CH,4

(168 )
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Total number of covalent bonds that an atom
of an element forms is called
1)Electrovalency

2) Isomers

3) Covalency

4) co.ordination number

1 nanometer is equal to
1) 10-10m 2) 10-12m
3) 10-8m 4) 10-°m

VSEPR theory was proposed by
1) Kossel lewis

2) Sidgwick and powell

3) Hiffer and London

4) Lewis

Hybridisation of oxygen in water molecule is
1)sp 2) sp?

3) sp3 4) sp3d

Bond angle in NHz molecule is

1) 109028 2) 104031

3) 107048 4) 1200

In which of the following lone pairs of
electrons are absent

1)H:0 2) NH3

3)) CHa 4) All of these
The shape of BFz molecule is

1) Pyramidal 2) Tetra hedral
3) angular 4) trigonal planar

Phenomenon of intermixing of atomic orbitals
of almost equal energy to form equal number
of identical orbitals is called

1)Isomerisation

2) Hybridisation

3) Allotropy

4) None of the above

The bond formed by overlapping of orbitls
along the inter-nuclear axis is

1)Pi bond 2) sigma bond

3) Either sigma or pi  4) lonic bond

Bond angle and shape of Beryllium chloride
1) 1800, planar 2) 1200, linear
3) 1809, linear 4) 109028, linear

which of the following match is correct
Molecule Bond angle
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26.

27.

28.

29.

30.

1) CH, 109028
2) H,0 104031
3)NH; 107048
4) BF; 1800

HCl molecule is formed by

1) 1s orbital of ‘H’ & 2p’ orbital of chlorine
atom

2) 1s orbital of ‘H’ & ‘3p’ orbital of chlorine
atom

3) 2s orbital of ‘H’ & ‘2p’ orbital of chlorine
atom

4) 1s orbital of ‘H’ & ‘4p’ orbital of chlorine
atom

N, molecule consists of

1) 1o bond & 37 bonds
2) 20 bond & 27 bonds
3) 1o bond & 27 bonds
4) 30 bonds & 07 bond

Which of the following is highly water soluble
1)N; 2) Hy
3) NaCl 4) 0,

Which of the following is Quantum mechanical
model

1) Valency bond theory

2) electronic theory of valence

3) Hybridisation

4) VSEPR theory

In which of the following atoms, valency is
equal to group number

1N 2)F
3)0 4)Mg
Answers

12 | 6)3 | 11)1 | 16)4 | 21)4 | 26)2

)1 |74 |12)4|17)2 | 22)2 | 27)3

3)3 |8)3 |13)2 | 18)3 | 23)2 | 28)3

4)2 192 |14)2]19)3 | 24)3 | 29)1

5)4 | 10)2 | 15)3 | 20)3 | 25)3 | 30)4

EXERCISE-II

Which of the following does not exist
1)H2 2) Ar;
3N 4) 0,

The outer most general electronic
configuration of Inert gases is

1) ns’np' 2) ns’np'
3) ns’np’ 4) ns’ np’

An element X" with two electrons in the
valency shell combines with another element
with Y’ with 7 valency electrons . The formula
of lonic compound between X and Y is

XY 2) XoY

3) XY, 4) XY,

Which of the following is true

1) Ionic bond is formed by transfer of
electrons

2) lonic bond also called electrovalent bond
3) Ionic bond is formed between two
elements which differ in their
electronegativity values

4) All are correct

The co.ordination number of Na* and Cl- ions
In NaCl crystal is

1) 6:6 2)6:8

3)8:8 4) 8:6

Which of the following is not favorable
condition for formation of cation

1) high atomic size

2) Low ionization enthalpy

3) high ionization enthalpy

4) low electro negativity

For formation of ionic compound between
two elements, the difference in
electronegativity is

1) less than 1.9

2) greater than 1.9

3) greater or less than 1.9

4) Equal to or greater than 1.9

Which of the following molecule contains
only single bonds

1) F, 2) H.0

3)NH; ° 4) All the above
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10.

11.

12.

13.

14.

15.

16.

17.

Number of electrons shared between two ‘N’
atoms in N2 molecule is

1) 4 2)6

3)3 4)8

In which of the following covalent bond is not
present

1) CHs 2) H,0

3) NH; 4) NaCl

VSEPR theory fails to explain
1) strengths of bonds

2) bond angles

3) shape of molecule

4) All the above

Which of the following match is wrong

Molecule Hybridisation
1) H,0 sp3

2) BeCl, sp

3) BF3 sp3

4 NH3 sp3

Bond angle in H;0 is deviated from normal
109028 . This is because

1)bent shape

2) Lone pair-bond pair

3) Lone pair-lone pair repulsions

4) bond pair-bond pair repulsions

According to VSEPR theory the repulsions
between different electron pairs is

1) Lp-Lp> BP-LP> BP-BP

2) BP-LP> LP-LP>BP-BP

3) BP-BP>LP-LP> BP-LP

4) All are correct

O hond in NHs is formed by overlapping of

1) sp’ - sp*
3) sp'—s

2) sp’-s
Y sp-p

Which of the following contain polar covalent
bond

1] Hz 2) 02

3) HCl 4N,

Which of the following is not a property of
covalent compounds

1) liquid or gases at room temperature

2) low melting and boiling points

3) Reactions are very fast

C170)
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18.

19.

20.

21.

22.

23.

24.

25.

4) soluble in non-polar solvents

Which of the following bond is also called
electrostatic bond
Dlonic bond

3) Dative bond

2) covalent bond
4) Metallic bond

Which of the following is not a 18th group
element

1)He 2) Ne

3)N2 4) Ar

Which of the following forms unipositive ion
easily

1) Mg 2) Na

3)0 4)Cl

Which of the following is not correct about
ionic bond

1) It is formed by transfer of electrons

2) Itis formed between highly reactive metals
and highly reactive non-metals

3) It is proposed by Kossel

4) In the formation of ionic bond, electrons
are transferred from non-metal to metal

How many electrons are transferred in the
formation of MgCl; from magnesium to
chlorine

11 2)2

3)3 4)4

Crystalline of nature ionic compounds like
NaCl is due to

1)presence of cations and anions

2) Irregular arrangement of cations and
anions

3) Orderely arrangement of cations and
anions

4) Cations and anions are held together by
weak attractive forces.

The tendency of a metals to losing electrons to
attain the octet in the valency shell is called
1)lonisation enthalphy

2) electropositivity

3) electronegitivity

4) electron affinity

Favourable conditions for formation of anion
is

1)high electron affinity

2) high ionization potential
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26.

27.

28.

29.

30.

3) small atomic size

4) All the above

Which of the following match is wrong

Molecule no.of bonds
between atoms

1) Flourine 1

2) oxygen 2

3) Nitrogen 3

4) Hydrogen 2

Which of the following has smallest bond

length
1) I; 2) Br2
3) Cl, 4 F,

In which of the following polar covalent bond
is absent

1)HCI 2) H20

3) CH,4 4) NH;

Which of the following, is not a postulates of
valence bond theory

1) bond is formed between the atoms by
overlapping of orbitals with unpaired
electrons with opposite spin

2) Greater overlapping of orbitals, stronger
bond is formed

3) o bond is formed by overlapping of orbital
along the inter nuclear axis

4) o bond is weaker than 7 bond

A, B and C ate the three elements with atomic
numbers 6, 11 and 17 respectively . Between
which elements, Ionic bond formed
predominantly

1)Aand B

2)BandC

3)Aand C

4) Between any two elements

Answers

12 |6)3 | 11)1 | 16)3 | 21)4 | 26)4

2)4 |74 |12)3[17)3 | 22)2 | 27)4

3)3 | 8)4 |13)3|18)123)3 | 28)3

4)4 | 9)3 | 14)1 [ 19)3 | 24)2 | 29)4

5)1 | 10)4 | 15)2 | 20)2 | 25)4 | 30)2

(i)
NG

10.

Exercise - III
(Previous POLYCET Questions)

The number of electrons transferred during
the formation of MgO is

1)1 2)2

3)3 4)4

Which of the following is non- linear ?
1) CO; 2) Hz0

3) HCN 4) BeF,

End to end overlap of orbitals leads to
formation of

1) sigma

2) pi

3) lonic bond

4) coordinated covalent bond

Shape of NH3z(Ammonia ) molecule is
1)Linear

2) 'V’ shape

3) pyramidal

4) Trigonal bi pyramidal

lonic compound are generally formed by
combination of

1) two metals

2)Metal & non-metals

3) two non-metals

4) inert gases

Number of sigma bonds in ethylene

1) 4 2)5

3)2 4)1

Which of the following is not in pyramid
shape?

1) NH; 2)PCl;

3) BF; 4) PH;

Shape of CO; molecule is

1) Linear

2) 'V’ shape

3) pyramidal

4) Trigonal bi pyramidal

The number of ¢ and 7 bonds in Nz are
1)21 2)31

3)1,2 41,3

One of the following phenomenon takes place
in the formation of NaCl molecule is
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11.

12.

13.

14.

15.

16.

17.

18.

1) Na atom acts as oxidizing agent

2) Cl atom acts as oxidizing agent

3) Cl atom acts as reducing agent

4) They undergo neither oxidation nor
reduction

If the positive ion configuration 1s22s22p6 and
negative ion configuration is 1s22s22p® in an
ionic compound, then what is the molecular
formula of the compound ?

1)KF 2) NaCl

3) NaF 4)KCl

If the mass number is 12 and atomic number
is 6 for an element ‘X’, then the kind of bonds
present in XH, are

1)Ionic bond

2) Covalent bond

3) Co-ordinate covalent bond

4) H-bonds

Which of the following molecules show more
number of lone pairs of electrons with its
central atom?

1)H.0 2)NH;

3) PCl3 4) PH3

Which of the following molecules contain
triple bond ?

1) C,H,,Cl,
3) NH,.C,H,

2) C,H,.,
4 £.0

Mention the molecule which shows polar
covalent bond

1) C,H,
3) CaCl,

2) BeCl,
4) Hl

Covalent compounds are soluble in
1)polar solvents

2)Non-polar solvents

3) Concentrated acids

4) All solvents

Shape of methane (CH4) molecule is
1)Linear 2)Trigonal
3) Tetrahedral 4) Hexagonal
zbond is

1) stronger than o bond
2) Weaker than ¢ bond
3) same as strength as o bond

C12)
2

19.

20.

21.

22.

23.

24,

25.

26.

4) Uncomparable with ¢ bond

The bonds present in Nitrogen molecule is
1) Three ¢ bonds
2) Three 7 ponds

3)One O and two 7 ponds
4)Two O and two 7 pongs

BF3 molecule has

1) Triangular shape

2) Pyramidal shape

3) Square planar shape
4)Planar triangular shape

Complete transfer of electrons from one atom
to another leads to the formation of
1)covalent bond

2)lonic bond

3) Co-ordinated covalent bond

4) Polar covalent bond

The atomic number of an element which gains
electrons to become a negatively charged ion
is

1)12 2)13

3)17 429

Which type of bonds formed due to transfer of
electrons between two dissimilar atoms?
1)electrovalent bond

2) Electrostatic bonds

3)Ionic bond

4) All of these

Which of the following is correct regarding
the melting points of lonic, polar covalent and
non-polar covalent compounds?

1) Polar covalent > lonic >non-polar covalent
2) lonic > Polar covalent > non- Polar covalent
3) lonic > non-Polar covalent > Polar covalent
4) All have same melting point

what is the Hybridization in H,0 molecule is
1) sp? 2)sp
3)sp? 4)sp3d

Which among the following theories explained
both shape and strength of the bond in
covalent compounds?

1) Electronic theory valency

2) Valence Shell Electron Pair Repulsion
theory
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3) valence bond theory
4) All of the above

27.  Which of the following is not an inert gas

element?
1) He 2) Na
3) Ne 4) Ar

28.  The number of lone pairs of electrons in CHs4
molecule is
1)0 2)1
3)2 4)4

29.  The molecule that contains only sigma bonds
in the following is

1) C.H, 2)02
3) N2 4) NH3
30.  The type of hybridization in C;Hs molecule is
1)sp 2)sp?
3)sp3 4) sp3d
Answers

12 | 6)2 | 11)3|16)2 | 21)2 | 26)3
2)2 | 7)3 | 12)2 | 17)3 | 22)3 | 27)2
3)1 |8)1 | 13)1]18)2 | 23)4 | 28)1
4)3 19)3 | 14)2]19)3 | 24)2 | 29)4
5)2 | 10)2 | 15)4 | 20)4 | 25)1 | 30)2
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V. PRINCIPLES OF METALLURGY

Synopsis:
Metallurgy: The extraction of metals in pure form from its ore is called Metallurgy.
Characteristic Properties of Metals:

1.

These are hard solids except Mercury (Hg)

2. They have high melting & boiling point and density.

3. Metals have lustre, Malleable, ductile and sonority.
e Lustre means shiny surface.
¢ Malleability means ability to form thin sheets
¢ Most malleable metal is Gold.
¢ Ductility means ability to drawn into thin wires.
¢ Sonority means ability to produce sound.

4. Metals are good conductors of heat and electricity due to free mobile electrons. The best
conductor is Ag. 2" best conductor is Cu. It is widely used because it is cheaper.

5. The non-metal that conducts electricity is Graphite (Carbon)

6. Metals have ability to form Alloys.

7. Alloy: A homogenous mixture of two (or) more metals having metallic property is called Alloy.
Examples for Alloys: Bronz(Cu+Sn), Brass (Cu+Zn) steel (Fe+C), Stainless steel (Fe+Ni+Cr),
Nichrome (Ni+Fe+Cr).

8. Elements which are available in native state (or) free state
Ex.Cu, Ag & Pt due to less reactivity. Hence these are called Noble metals (or)passive metals.

9. Based on reactivity metals are divided into three groups. They are
(i) High reactive metals: K, Na, Ca, Mg, AP. They never found in Free State.

(i) Moderate Reactive metals: Zn, Fe, Pb, Cu; they found as oxides, sulphides, carbonates.
(iii) Less reactive metals: Au & Ag: They found in free state

10. 16" group (VI A) elements are called oxygen—Sulphur family (or) chalcogens (ore forming
elements)

11. Important Technical terms in Metallurgy:

1) Mineral: The natural occurring of compounds of metals in earth crust are called Minerals.
Ex. Haematite (Fe,O;), Magnetite(Fe;0,4) & Copper Iron Pyrites (Cu Fe S;)
2) Ore: A Mineral from which a metal can be extracted easily and economically is called ore.
Ex: Haematite is the ore of Iron
Bauxite is the ore of Al (Al,O03 2H,0)
All ores are minerals but all minerals are not ores.
Name of the Ore Metal Formula
1) Oxide ores Haematite Iron(Ferrum) Fe 04
Magnetite Iron Fes;0,4
Bauxite Aluminium Al,O3; 2H,0
Pyrolusite Manganese MnO,
Zincite Zinc ZnO
2) Sulphide ores Iron pyrites Iron FeS,
Copper glance Copper Cu,S
Galena Lead PbS
Zinc blend Zinc ZnS
Cinnabar Mercury HgS
Silver glance Silver Ag,S

<
NP
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3) Carbonate ores Magnesite Magnesium MgCO;
Dolomite Calcium and Magnesium | CaCO3; MgCO;
Lime stone (Marble) Calcium CaCO;
4) Halide ores Horn Silver Silver AgCl
Rock salt Sodium NaCl
Carnallite Potassium & Magnesium | KCI Mg Cl, 6H,0O
5) Sulphate ores Epsom salt Magnesium MgSO, 7H,0
Gypsum Calcium CaS0, 2H,0

3) Gangue (Matrix): The earthy impurities associated with mineral (or) ore is called Gangue.
Ex: Clay & sand (SiO,)
4) Flux: A Chemical substance used to remove Gangue from the ore is called Flux.
These are two types (1) Acidic flux 2) Basic flux
Acidic flux: SiO; P, Os ;
Basic flux: CaO, MgO
5) Slag: The fusible product formed from gangue and flux is called slag.
Gangue + Flux —Slag
Ex: SiO, + CaO —» CaSiO;, Calcium silicate
FeO + SiO,—» FeSiOs, iron silicate
e  The most abundant metal in earth crust is Al.

¢  The most abundant element (non metal) in earth crust is oxygen.
¢  Extraction of metals from ore (metallurgy) involves mainly 3 steps
Step1: concentration of ore or dressing
Step2: Extraction of crude metal
Step3: Purification of metal
I. Concentration of ore (or) ore dressing: It involves mainly 4 methods.
1. Hand picking 2) Levigation (washing)
3) Froth flotation process 4) Electromagnetic separation
e Sulphide ores are generally concentrated by froth flotation process.
Ex: PbS (Galena), HgS (Cinnabar), ZnS (Zinc Blend) Ag,S (Silver glance)
Froth Flotation process is based on difference in wetting properties of ore with oil and gangue
particulars by water.
Haematite (Fe,O;) and Magnetite (Fe;O,) are separated from non-magnetic purities by
electromagnetic separation method.
In the purification of Bauxite, NaOH is used as leaching agent.
. Extraction of crude metal: It depends on the reactivity of metals.
Electro chemical Series: A series of metals which are arranged in the decreasing order of
reactivity is called electrochemical series (or) Activity series.

Activity Series:
K, Na, Ca, Mg, Al Zn, Fe, Pb, Cu Ag, Au
High Reactivity Moderate reactivity Low reactivity

a) Extraction of metals at the top of the activity series:
e More active metals like K, Na, Ca, Mg, Al etc are not prepared from ore by chemical
reduction with coke & CO.

C175)
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e These are obtained by electrolytic reduction of their molten (or) fused compound, but not with
their aqueous solution compounds (Aqueous NaCl - Brine)

o Na metal is extracted by the electrolysis of fused NaCl is used as electrolyte
steel cathode and Graphite is used as anode.

¢ In this process Cl, gas is liberated at anode and Na metal is deposited at cathode.

o During electrolysis oxidation takes place at anode and reduction takes place at cathode.

o Suitable compounds are added to ore before electrolysis to decrease the melting point of ore.

b) Extraction of metals in the middle of the activity series:
It involves two stages.
1. Conversion of ores into oxides
2. Reduction of oxides into metals.
1. Conversion of ores into oxides:
It can be done by three methods.
(i) Roasting (i) Calcination (iii) smelting

(i) Roasting: It is a Pyrochemcial process in which the ore is heated in presence of oxygen (or)
air below its melting (or) fusion
During roasting Sulphide ores are converted into oxides
Ex: 2ZnS 5+ 303 —» 22Zn0 + 2S0; (g
2 PDbS 5+ 30, ) —» 2PbO)+ 2 SO, (g
It is carried out in Reverberatory furnace.

(i) Calcination: It is a Pyrochemical process in which the ore is heated in the absence of air
without fusion. During calcination carbonate ores are converted into oxides.

ZnCO; — ZnO +CO;, f
CaCO; —— » CaO +CO,4
It is also carried out in Reverberatory furnace.
(iii) Smelting: It is a pyrochemical process in which the ore is heated by adding reducing agent
and flux.
During smelting molten metal is obtained and gangue is removed as slag by flux.
Ex: Extraction of Iron from Haematite ore.
Fe,0; + 3C Reductiog 2 Fe poren) + 3CO 4
SiO; + Ca0 ——» CaSiO;
(Gangue) (Flux) (Slag)
Smelting is carried out in Blast Furnace.
2. Reduction of oxides into the metals:
It can be done by various methods.
(i) Reduction of metal oxide by carbon into metal
PbO+C —» Pb+CO
(if) Reduction of metal oxide into molten metal by using CO
Fe; O3 +3CO —» 2Fe +3 CO,

(176)
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(iii) Auto reduction of Cu,O into Cu metal by using Cu,S by partial roasting.

)  2CW,S+0, %» 2 Cu,0 + 250,

ii) 2Cu,0 +Cu,S —»6Cu+ S0,
(iv) Reduction by more active metals.
The displacement of less active metal like Iron from its ore by a more active metal like
Al is called Gold Schmidt Alumino thermi process (or) Thermite process.
It is an exothermic process.
Ex- Fe,03+ 2Al —» AlLO; + 2 Fe + Heat
Cr,0; + 2Al —» AlLO; + 2 Cr + Heat
In thermite process Al is used as reducing agent and molten metal is obtained.
This process is used in welding of railway tracks.
(C) Extraction of the metals at the bottom of the activity series:
(i) Less active metals like Hg, Ag & Au are obtained by heating (or) by chemical
displacement from aqueous solutions. It is called Hydrometallurgy
(i) HgS (Cinnabar) is heated in air HgO is formed and it is on further heating mercury(Hg)
is obtained. .
i 2 HgS +30, A s 2Hgo +20,

i 2 HgO el 2Hg + 0,

Silver and Gold are extracted by treating the aqueous solutions of compounds in KCN (or) NaCN
with a more active metal like Zn. It is called Hydrometallurgy

Ex  Ag,S +4CN KCN, 2[Ag(CN), | + S~

[AG(CN)2] + Zn —> [Zn(CN).]” + 2Ag)
(aq) (aq)
[Ag(CN)2] complex ion is called dicyano Argentate(l)lon.
In the above reaction ‘Zn’ acts as reducing agent.

I) Purification of the crude metal (Impure metal): It can be done by the following methods.
i) Distillation ii) Poling iii) Liquation iv) Electrolytic refining.
(i) Distillation : It is used for low boiling metals containing high boiling impurities.
Ex: - Zn, Hg (mercury)
(ii) Liquation : - It is used for low melting metals containing high melting impurities.
Ex :- Tin (Sn) Lead (Pb)
(iii) Poling : It is used for metals containing metal oxide as impurities and stirred with green
wood logs (or) poles
Ex:- Blister copper
(iv) Electrolytic refining: In this process impure metal is used as anode, pure metal is used
cathode and acidified salt solution is used as electrolyte. During electrolysis pure metal is
deposited at cathode and impurities are settle down as anode mud.
Electrolysis reactions.
(i) lonisation: CuSO, —» Cu? +S0,*

N
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(i) At Anode (oxidation) Cu —» Cu % +2¢”
(iii) At Cathode (Reduction) Cu®*+2e” — Cu

Corrosion: The process of damage of metals by the action of environment is called Corrosion.

Ex:

i) Rusting of Iron ( Ironoxide, Fe, Os)
ii) Tarnishing of silver (Silver Sulphide, Ag,S)
iii) Development of green coating on copper & Bronze (Copper carbonate, CuCQO3)

Corrosion is an electro chemical process:

At Anode : 2 Fe — 2 Fe % + 4 & (Oxidation)
At Cathode 0, + 4H" + 4 —» 2H,0 (Reduction)
Net reaction 2Fe + O, + 4H'— 2Fe* + 2H,0

Chemical formula of Rust is Fe, O3 xH,O (It is called Hydrated Ferric oxide).

YV V V V

Rust can be prevented by
(i) The metals can be isolated from air & moisture.
(i) By using paintings and covered by active metals like Zn (or) Mg
Galvanisation of Iron. The coating of zinc on Iron metal surface is called Galvanisation.
The chemical used to prevent Iron metal from corrosion is Bis-phenol.
The devise which is used to carry out Pyrochemical process in metallurgy is called furnace
The place inside the furnace where the ore is kept for the heating purpose is called Hearth.
The outlet through which flue (waste) gases go out of the furnace is called Chimney.
The part of the furnace where the fuel is kept for burning is called fire box.
In blast furnace both fire box and hearth are combined in big chamber, which accommodates
both ore and fuel.
In reverboratory furnace both fire box and hearth are separated, but the vapours (flame) obtained
due to the burning of the fuel touch the ore in the hearth and heat it.
In retort furnace there is no direct contact between the hearth and fire box, and even the flames
do not touch the ore.
EXERCISE - 1 BITS IN METALLURGY

The method used for the concentration of Sulphide ores.

1) Hand packing 2) Washing

3) froth flotation method 4) Electromagnetic separation

Which of the following is a Carbonate ore

1) Bauxite 2) Magnesite 3) Galena 4) Gypsum

The method used for the purification of low boiling metals containing high boiling impurities

1) Poling 2) Fusion 3) Distillation 4) Electrolytic refining
Corrosion occurs in

1) Air 2) Water 3) Only water 4) 2&3

The heating of the ore strongly absence of air without fusion is known as

1) Roasting 2) Calcination 3) Smelting 4) None

The heating of the ore strongly in presence of air withoutfu_skw is called

1) Smelting 2) Roasting 3) Calcination 4) Thermite process

The Pyro chemical process in which the ore is strongly heated by adding a flux and reducing
agent is known as
1) Roasting 2) Calcination 3) Smelting 4) Froth-flotation method

N
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8. The impurities associated with the mineral is called

1) Flux 2) Gangue 3) Slag 4) Mineral
9. The formula of Gypsum is

1) CuSO,. 5H,0 2) CaS0O, 2 H,0 3) Na,CO3 10H,0 4) CaS0,.2H,0
10. Galena is an ore of

1) Zn 2)Pb 3) Hg 4) Al
11. The metal that occurs in the native form is

1) Pb 2) Au 3) Fe 4) Hg
12. The most abundant metal in the earth’s crust is

1) Oxygen 2) Aluminium 3) Zinc 4) Iron
13. The reducing agent used in Thermite process is

1) Al 2) Mg 3) Fe 4) Si
14. During smelting ore undergoes

1) Oxidation 2) Reduction 3) Neutralisation 4) None
15. Arrange the following metals in the decreasing order of reactivity

1) K>Zn>Hg 2)Zn <K <Hg 3)K>2Zn <Hg 4)K<Zn>Hg
16. Poling is used in the purification of

1) Zn 2) Ag 3)Pb 4)Cu
17. During corrosion which reaction takes place at Anode

1) Reduction 2) Oxidation 3) Redox reaction 4) None
18. Reaction occur in Blast Furnace is

1) Calcination 2) Roasting 3) Smelting 4) None
19. The place inside the furnace where the ore is kept for heating purpose is called

1) Hearth 2) Chimney 3) Fire box 4) None
20. Which of the following is a Manganese ore

1) Epsom salt 2) Pyrolusite 3) Carnalite 4) Cinnabar
21. Stainless steel contains

1) Iron 2) Ni 3) Chromium 4) All the above
22. Liquid metal at room temperature is

1) Mercury 2) Bromine 3) Galium 4) Carbon
23. The metal which is not available in free state in nature

1) Gold 2) Platinum 3) Silver 4) Copper
24. The formula of rust is

1) Fey0, 2) Fe;04 3) Fe,03 xH,O 4) FeCOy
25. The non-metal that conducts electricity is

1) Copper 2) Silver 3) Bromine 4) Graphite
26. Which of the following is a calcination reaction?

1) 2ZnS+0, —» 2Zn0 + 280, 2) ZnCO; —» ZnO+CO;,

3) Fe,03+3CO  —» 2Fe+3CO;, 4) All the above
27. During extraction of iron from Haematite ore in Blast furnace, the flux used is

1) SiO, 2) CaO 3) P,05 4) Coal
28. The element present in the hardest substance

1) Copper 2) Carbon 3) Iron 4) Potassium
29. Common salt is an example for which minerals

1) Oxides 2) Carbonates 3) Sulphates 4) Chlorides
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30. The property of ability of an atom can be beaten into thin sheets is called

1) Lustre 3) Malleability 3) Ductility 4) Sonority
EXERCISE-II
1. Formula of Magnetite is
1) F6203 2) F6003 3) FeS, 4) F6304
2. The most malleable metal is
1) Silver 2) Lead 3) Gold 4) Aluminium
3. The metallic compound from which a metal can be extracted easily and economically is called
1) Mineral 2) Ore 3) Gangue 4) Flux.
4. Galvanised Iron is protected from rust, because it has coating of
1) Sn 2)Cr 3)Zn 4) Hg
5. The ability of metals can be drawn into thin wires is called
1) Conductivity 2) Ductility 3) Malleability 4) Sonority
6. Smelting is carried out in Blast Furnace. It convert’s
1) Sulphide ore into oxides 2) Carbonate Ore into oxides

3) Oxide Ore into molten metal 4) All the above
7. Mercury metal can be purified from its impurities by the process is called

1) Liquation 2) Distillation  3) Poling 4) Cupellation
8. Which oil is used in the concentration of Sulphide Ores by froth flotation

1) Pine oil 2) Coconut QOil  3) Kerosene 4) Sun flower Qil
9. Auto reduction is used in the extraction of which metal Sulphide Ore

1) Zn 2) Fe 3) Al 4) Cu
10. The electrolysis of fused NaCl the product formed at cathode is

1) Ch 2) Na Metal 3) Hxgas 4) NaOH
11. During electrolytic refining of metal the impure metal is used as

1) Anode 2) Cathode 3) Electrolyte  4) All the above
12. Which metal is used as sacrificial anode in the protection of Iron from corrosion

1) Pb 2) Mg 3) Ag 4) Cu
13.  Which slag is formed in the extraction of Iron from Haematite Ore

1) CaCoO; 2) SiO, 3) FeSiO; 4) CaSiO;
14. The substance added to the Ore to remove gangue from the Ore is called

1) Flux 2) Slag 3) Alloy 4) None of the above
15. During corrosion the reaction that occurs at anodic part is

1) Reduction 2) Oxidation

3) Redox reaction 4) Thermite reaction

16. Which pairs of metals are moderate reactive?

1) K&Zn 2)Zn & Fe 3)Hg & Au 4)K & Pb
17. In which furnace the fire box and hearth are combine in a big chamber

1) Reverberatory furnace 2) Retort furnace

3) Blast furnace 4) None
18. Match the following:

Formula Name

a) PbS i) Pyrolusite

b) CaSO, 2H,0 ii) Carnalite

c) KCIMgCl,.6H,O iii) Galena

d) MnO, iv) Gypsum
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1) a-—iii b—ii c—1
2) a-i b—ii ¢ — i
3) a-iv b —iii c—ii
4) a-iii b-iv c—ii

d-iv
d-iv
d—i
d—i

19. Example for corrosion is/ are
1) Rusting of Iron 2) Tarnishing of Silver
3) Development of green coating on Copper  4) All the above
20. The Chief Ore of Aluminium is
1) Haematite 2)Bauxite 3) Cinnabar 4) Carnalite
METALLURGY
POLYCET — 2022
1. Highest abundant metal in earth’s crust is
1) Al 2) Au 3) N, 4) Fe
2. Which of the following is not sulphide ore?
1) Pyrolusite 2) Galena 3) Cinnabar ~ 4) Copper iron pyrites
3. Which of the following ores undergo roasting?
1) Carbonate Ore 2) Oxide ores 3) Sulphide ores 4) All of these
4. Which of the following metals liberate H, on reaction with steam but not with cold water?
1) Pb 2)Na 3) Fe 4)K
POLYCET - 2021
1. The impurities such as soil and sand associated with ore are called
1) Slag 2) Flux 3) Mineral 4) Gangue
2. The spot at which corrosion occurs on the surfaced of an iron material, behave as
1) Cathode 2) Anode
3) Either cathode (or) Anode 4) It has no relation with electrode
3. which of the following minerals contains Manganese?
1) Galena 2) Cinnabar 3) Pyrolusite 4) Horn silver
4. which of the following methods are used to prevent corrosion?

1) Painting
3) Sacrificial electrode of another metal

POLYCET - 2020

1.

2.

3.

2) Electroplating
4) All of these.

Which one of the following layers of a metallic compound can be formed on electric wire as
insulator during rainy season and causes the power supply to our home from the electric to be

interrupted.
1. Metal sulphide
3) Metal carbonate

2) Metal oxide
4) Metal peroxide

A thin layer of ‘X’ metal is used as galvanizing on iron surface to protect from rusting of Iron. The

name of X-metal is

1. Tin 2) Lead
Match the following

Ore Formula
(a) Fe3 O4 i) Magnetite
(b) Mg CO4 ii) Magnetite
(c) ZnS iii) Cinnabar
(d) Hg.S iv) Zinc Blender

3) Zinc 4) Aluminum
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1) a-l, b-ii, cHii, d-iv
2) a-ii bl cHiii d-iv
3) a-ii, b-l c-iv d-iii

4) a-1, b-ii c-iv d-iii
4. The most suitable method for concentration of sulphide ore is

1. Washing 2) Hand picking
3) Froth flotation 4) Magnetic separation.
5. The name of complex ion formed when Agss is dissolved in KCN solution is
1. Monocyano argentite(l) ion 2) Dicyano argentate(l)ion
3) Tricyano argentate(l) ion 4) Tetracyano Argentate(l) ion

POLYCET - 2019
1. The tarnishing of Silver spoon in presence of moisture is due to the formation of

1. AgO, 2) Ag,S 3) AgNO; 4) AgCl
2. Match the following

(a) Haematite i) HgS

(b) Cinnabar i) Fez Oy

(c) Horn Silver iii) Fe, O

(d) Magnetite iv) AgCl

1) a-iii, b-iv, c-I, d-ii 2) a-iii b-i c-iv d-ii

3) a-ii, b-iv, c-l, d-iii 4) a-ii, b-il c-iv, d-iiii
3. Which of the following metals is reactive ?

1) Mg 2) Au 3)K 4) Fe
4. Heating of carbonate ore in the absence of air is called

1) Calcination 2) Roasting

3) Smelting 4) Refining

5. For extraction of highly reactive metal compounds from their ores, some impurities are added
during the electrolysis process. The role of impurity is
1) To give colour to the ore 2) To increase the melting point of ore
3) To incease weight of ore 4) To increase the melting point of ore

POLYCET - 2018

1. The low reactivity metal in the following

1) Au 2) Mg 3) Zn 4) Cu
2. CaCO; —» CaO + Co, this reaction is example for

1) Smelting 2) Calcination 3) Reduction 4) Roasting
3. Ag2S is dissolved in KCN solution to get

1) AgCN 2)[ Ag(CN), ] 3) AgsSCN 4) KNC

Key to Exercise — |
13 2)2 3)3 4)4 5)2 6) 2 7)3 8)2 9)4 10) 2

11)2 12)2 13)1 14)2 15)1 16)4 17)2 18)3 19)1 20)2

21)4 22)1 23)4 24)3 25)4 26)2 27)2 28)2 29)4 30)2
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Key to Exercise — Il

1) 4
11)1

Polycet -2022
1)2

Polycet -2021
1)4

Polycet -2020
1)2

Polycet -2019
1)2

Polycet -2018
1)1

2)3
12)2

2)2

2)2

3)2
13) 4

3)3

3)2

4)3

14) 1

52 6)3 7)2 81 94 10)2
15)2 16)2 17)3 18)4 19) 20)2
5)2
5)4
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6.CARBON AND ITS COMPOUNDS
synopsis

Carbon is a non metal, belongs to IV A group and contain four valency electrons in the valency shell (Tetra
valency)

Electronegativity of carbon is 2.5 and carbon forms four covalent bonds with own atoms or atoms of
other elements

Carbon form single or double or Triple bonds with same or other atoms

Carbon in excited state ( 152252 Zpi Zply Zpl) involved in bond formation. The energy required to excite

the electron is obtained from the energy released in the formation of bonds

The distribution of orbitals of almost equal energy of an atom to give equal number of new identical
orbitals is called hybridization. The concept of hybridization was introduced by Linus Pauling
Carbon in carbon compounds undergoes three types of hybridization in excited state

Types of hybridization

Types of Bond angle | Shape of example No.of bonds
Hybrisation molecule
1. sp3 109028 Tetrahedral CH4(Methane) 40 (sp3- sp?)
C2He (Ethane) 70 (1 sp3-sp3)
(6sp-s)
2.sp? 1200 Trigonal Ethene/ Ethylene | 40 (1 sp?- sp?)
planar (CzH4) (4 spz-s)
17 (p-p)
3.sp 1800 Linear Ethyne / 30 (1 sp-sp)
acetylene (2sp-s)
2 7 (p-p)

The property of element to exist in different physical forms is called allotropy

Dimond, Graphite, Buck minster fullerene (Ceo) Etc are crystalline allotores of carbon

Coal, coke, wood charcoal , Animal charcoal, lanp black, Gas carbon , petroleum coke, sugar charcoal etc are
amorphous allotropes of carbon

Diamond is hardest substance and its hardness is due to strong C-C bonds.

0
Graphite has layered structure and layers are separated by a distance of 3.35 A

Graphite isa g()()d conductor due to delocalized 7 electrons
The layers in graphite are attracted by London dispersion forces
Carbon in diamond, Graphite and Cgo undergoes sp3, sp2 and sp hybridisation respectively.
Spherical Fullerenes are called bukkyballs
Ceo molecule contains 12 pentagonal and 20 hexagonal rings
Nano tubes consists of hexagonal arrays of covalently bonded carbon atoms, these are electrical conductors
and used as molecular wires
Urea (NH,CONH:) is the first organic compound prepared in laboratory from heating of ammonium
cyanate (NH4CNO)
The ability of carbon to form long chains and rings is called Catenation. Carbon is the element with highest
catenation ability.
Carbon is a versatile element and versatile nature is due to
1) Catenation ability
2) forms longest number of compounds
3) forms various types of bonds

Cisa)
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Compounds containing carbon and Hydrogen are called hydrocarbons

Hydrocarbons containing single bonds between carbons are called Alkanes

Hydrocarbons containing double bonds between carbons are called Alkenes

Hydrocarbons containing triple bonds between carbons are called Alkynes

The series of carbon compounds in which two successive compounds differ by -CH: unit is called
Homologous series

Compounds having same molecular formula but different properties due to different structures are called
isomers and the phenomenon is called isomerism

The atom or group of atoms responsible for properties of organic compounds is called functional group
Group obtained by removal of one hydrogen from alkanes is called alkyl group.

General formula of Alkanes C,Hz,:2 and Alkyl group is CaHan1

Most of the organic compounds burns with sooty flame

Combustion of organic compounds is exothermic and produces water, CO; and energy.

Oxidizing agents ( oxidants ) are substances that oxidize other substances and themselves undergoes
reduction

Oxidation of alcohol with oxidizing agents like alkaline KMnO, or acidified potassium dichromate gives
carboxylic acids

Saturated hydrocarbons (alkanes ) are less reactive and mainly undergoes substitution reactions
Unsaturated hydrocarbons (alkenes and alkynes ) mainly undergoes addition reaction

A substance which regulates (increase / decrease ) the rate of chemical reaction without undergoing any
chemical change is called catalyst.

Ni (nickel ) is used as a catalyst in hydrogenation of oils

Ethyl alcohol (Ethanol) is prepared on large scale by hydration of ethylene (Ethene) in presence of catalyst
like P205.

The process of conversion of starches and sugars to C,HsOH is called fermentation process.

100% alcohol is called absolute alcohol.

Methyl alcohol mixed with ethyl alcohol is called denaturated spirit

10% ethanol in gasoline (gasonol) is a good motor fuel.

Ethanol is an active ingredient in all alcoholic drinks.

Potassium dichromate ( K.Cr,07) is used in the instrument used by police to detect alcohol consumed
drivers

Dehydration of ethyl alcohol with conc. H2SO4 at 1700C gives ethene.

Ethyl alcohol and ethanoic acid (Acetic acid) liberates H; gas by reaction with ‘Na’ metal

5-8% solution of acetic acid in water is called vinegar and used as a preservative in pickles.

The strength acid is expressed interms of pka values.

The reaction between carboxylic acid and alcohol in presence of conc. H2S04 to ester is called
esterification

Esters are sweet smelling organic compounds.

Sodium or Potassium salt of higher fatty acids like palmitic, oleic, stearic acids etc is called soap.

Fats are tri esters of higher fatty acid and Glycerol ( trihydroxy alcohol)

Alkaline hydrolysis of fats ( tri esters of higher fatty acids ) producing soaps is called saponification.
Size of solute particle in true solution is less than 1nm and in colloidal solution is greater than 1 nm and
less than 1000 nm ( 1nm=10-m)

Soap is an electrolyte and forms micelle above a particular concentration called critical micelle
concentration (CMC)

A spherical aggregate of soap molecules of colloidal size in water is called ‘micelle’

Soap anion contain hydrophilic end (polar end) hydrophobic end (non-polar end)

In the cleaning action of soap, a micelle is formed as polar heads/hydrophilic ends(-COO" group of soap)
attached water and non —polar tails/hydrophobic ends(alkyl group of soap) attached to greasy matterin the
dirty cloth.

g

*
&

g

R/
S

',
°oe

53

S

53

S

53

S

53

S

53

&

53

&

53

S

53

S

53

S

53

&

53

S

53

S

53

S

53

S

53

S

53

S

53

8

53

S

53

S

53

&

53

S

53

S

53

&

53

S

53

S

53

S

53

S

53

&

53

S

',
°oe

53

S

o,
X4

>

53

S

C185)
NG



SBTET - AP POLYCET - STUDY MATERIAL

Nomenclature of organic compounds

1. Root word:To indicate number of carbon atoms present in continuous longest possible carbon
chain as
Main chain in the compound. Ci-Meth; C,-Eth; C3-Prop; C4-But;Cs-Pent; Ce-Hex;
C7-Hept; Cs-Oct; Co-Non; Cio-Dec;
2. Prefix: To indicate substituents/side chains. It has different parts as
(1) Number prefix( 1,2, 3---substituent attached to which carbon number in the chain)
(2)Numerical prefix ( di, tri, --for same sbstituent repeated twice or thrice -)
(3) primary prefix used for cyclic compounds only ( cyclo)
(4) Secondary prefix tells about substituents/secondary grade functional group
(CI- choloro,-CHs-methyl, -C;Hs-ethyl, NO- nitro, -OH-hydroxy, -CHO- formyl, -OR-
alkoxyetc).
3. Suffix: (1) Primary suffix indicates saturation/ unsaturation in the compound
(a) For saturated (C-C),primary suffix is an (b) For unsaturated ( C=C) primary suffix
isen
(c) ) For unsaturated ( C=C) primary suffix is yn
(2) secondary suffix indicates functional group like(a) for alcohol(-OH) as ol,
(b) For aldehyde (-CHO) as al
(3) number suffix(1,2,3—functional group to which carbon number) and numerical suffix
(di, tri-for same functional group repeated twice or thrice)

class Functional group formula As prefix As suffix
1.Acid halides -COX oyl halide
2.Alcohols -OH hydroxy ol
3.Aldehydes -CHO formyl al
4. Ketones -C=0 0X0 one
5.carboxylic acids -COOH carboxy oic acid
6. Ethers R-0-R Alkoxy | e
7.Esters -COOR oxycarbonyl oate
8. Amides -CONH; carbamoyl carboxamide
9.Amines -NH: amino amine
10.Nitiles -CN cyano Nitrile/carbonytrile

The descending order of priority to choose main functional group as secondary suffix for naming the

organic
Compound is

-COOH> (CH3C0),0>-COOR > -COX >-CONHz>-CN

Acid  anhydride ester

>-CHO >-CO

>-NH2

acid halide amide nitrile aldehyde ketone alcohol amines
Inter nationalUnion of Pure and Applied Chemistry (IUPAC Rules for Naming the organic compouds

1.Rule(1): The possible longest continuous carbon chain selected as main chain and remaining consider as
side chains or substituents.

2.Rule(2): we can numbering the carbon atoms in main chain from left to right or from right to left so that
sum of the numbers indicating the positions of substituents and functional groups should be minimum
possible.

3.Rule(3):The lowest possible number should be given for functional group carbon even if it does not obey
Rule(2).

4.Rule(4): The carbon atoms of the chain terminating functional group say -CHO or -COOH groups should
be Given always number ‘1’ even if it does not obey Rules(2) &(3).

Note: n-butane and isobutene(2-methyl propane) are structural [somers.

(186 )
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10.

Exercise-I

Which of the following is true

1) Carbon is a nonmetal

2) Electronegitivity of carbon is 2.5

3) Carbon forms four bonds with other atoms
4) All are correct

The phenomenon of redistribution of orbital of
almost equal energy of atoms to give equal
number of new orbital with identical
properties is called-

1)Isomerisation

2) Hybridisation

3) Allotropy

4) oxidation

Hybridisation of carbon in ethane molecule is

1) sp? 2)sp

3)sp? 4)sp3d
Number of andr bonds in C;H; is
1)4,0 2)2,3

3)3,2 45,1

Which of the following is not amorphous
allotrope of carbon

1)coal 2)coke

3) animal chrcoal 4) Diamond

Hybridisation of carbon in Ceo is

1)sp 2) sp?

3)sp3 4)none

First organic compound prepared in the
laboratory is

1)NH,CNO 2) NH.CONH,

3) CHq4 4)CH3;COOH

The element with highest catenation ability is
1) carbon 2) Nitrogen

3) Oxygen 4) Sulphur

Which of the following is not hydrocarbon
1) Cz2He 2) CeHs

3) C:HsOH 4) C2H,

Different members in homologue series is
differ by

1)CH3 2) CHs

3) CHy 4) CH

187 )
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Functional group present in Aldehydes
1) -OH 2)-CHO

3) -COOH 4)-COOR
Organic compounds containing -COOH
functional group are called

1)alcohols 2)ethers
3)carboxylic acids 4)esters

Suffix used to indicate the functional group in
esters is

1)al 2)one

3) oate 4) alkoxy

In the IUPAC nomenclature, the root word for
the compound containing four carbons is

1) Meth 2) Eth
3) But 4)Tetra
The formula of ethyl group is
1) CHs 2) C:Hs
3) C3Hy 4) CsHyy

The [UPAC name of CH,— C H-CH,-CH,
e,

1) 3-methyl pentane

2) 3-methyl butane

3) 2-methyl butane

4) pentane

2 C;Hg +7 02 > 4 CO, +6H,0++ energy. This is
an example of

1)combustion reaction

2) Addition reaction

3) Hydration

4) substitution reaction

Combustion reaction is

1) Endothermic

2) Exothermic

3) Endothermic or Exothermic
4) none of the above

Which of the following is a saturated

hydrocarbon
1) C2He 2) CH,4
3) C3Hs 4) All the above

Oxidation of ethyl alcohol with acidified
K2Cr,07 on heating gives
1) CHsCHO 2) CH3COOH
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21.

22.

23.

24.

25.

26.

3) CHs CH3 4) CH3 CH,COOH
Unsaturated hydrocarbons mainly undergoes
1) oxidation reactions

2) Substitution reactions

3) Reduction reactions

4) Addition reactions

Catalyst used in hydrogenation of oils is
1H; 2) Ni
3) Fe 4)Cu

CH, + Cl,—"#"_ CH,CI+ HCI This is an

example of

1)Addition reaction

2) Substitution reaction
3) Elimination reaction
4) oxidation reaction

Which of the following match is incorrect

Compound [UPAC name
1) C;HsOH ethanol

2) CH3COOH Ethanoic acid
3) CH3CHO Ethanal

4) CH3C00 C2Hs Ethyl acetate

Alkanes mainly undergoes
1)Addition reaction

2) Substitution reaction
3) Elimination reaction

4) oxidation reaction

CH, = CH, + H,0—=“"", compound X.X
is

1)Ethyl alcohol 2) Ethanal

Exercise-11

Which of the following is not correct about
Graphite

1) It has layered structure

2) ‘C’ undergoes sp3 hybridisation

3) London dispersion forces are present
between the layers

4) Distance between two layers is 3.35 A

Which of the following is amorphous Allotrope
form of carbon

1) Dimond 2) Graphite

3)Ceo 4) Gas carbon

(188 )
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27.

28.

29.

30.

3) Acetic acid 4) Ether

When ethyl alcohol is treacted with ‘Na’ metal
the gas liberated is

1)02 2) CHq4

3) H; 4) N2

The percentage of acetic acid in vinegar is
1) 5-10% 2) 5-8%

3) 10-12% 4) 20-25%

Which of the following compound has sweet
odour

1) Aldehydes
3) Ether

2) Esters
4) Acids

A spherical aggregate of soap molecules in
water is called
1) Coagulant
3)Micelle

2) Solution
4)phase

Answers

1)4 | 6)2 |11)2]16)3 | 21)4 | 26)1

22 |72 | 12)3|17)1 | 22)2 | 27)3

3)1 |8)1 |13)3|18)2 | 23)2 | 28)2

4)3 | 9)3 | 14)3 | 19)4 | 24)4 | 29)2

5)4 | 10)4 | 15)2 | 20)2 | 25)2 | 30)3

Ceo contains

1) 12 pentagonal rings & 12 hexagonal rings
2) 12 pentagonal rings & 20 hexagonal rings
3) 20 pentagonal rings & 12 hexagonal rings
4) 20 pentagonal rings & 20 hexagonal rings

Which of the following is a Non conductor
1) Graphite 2)Diamond
3) Nanotubes 4)All the above

The ability of carbon to form longest chains
with its own atoms is called
1)Isomerism 2) Tetravalnecy
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10.

11.

12.

13.

3) Catenation 4) allotropy
Which of the following is a ring compound
1) n-penatne 2) Isopentane

3) cyclopentane 4) Isobutane

Which of the following does not belongs to the
same homologue series

1) CHa 2) C;Hq4

3) C2He 4) C3Hg

For Isomers, which is not different
1) Molecular formula

2) Structures

3) Properties

4) All the above

Which of the following combination is wrong
Compound Functional group
1)Aldehydes R-CHO

2) Ketones R-0-R

3) Carboxylic acids R-COOH

4) Esters R-COOR

The prefix used for aldehyde group in
nomenclature is

1)Hydroxy 2) Formyl
3)oxo 4) amino

Which of the following match is incorrect

Formula Nature of compound
1) CsHs Alkane
2) C3He Alkene
3) CeHe Alkyne
4) C3H4 Alkyne

Carbon is a versatile element in nature . This is
due to

1) form longest number of compounds

2) to show catenation

3) to form various types of bonds

4) All the above

Which of the following is not a characteristic
feature of the compound is homologous series
1) They have one general formula

2) Successive compounds in the series differ by
CH2 unit

3) They possess different chemical properties
4) They show regular gradation in physical
properties

189 )
S

14.

15.

16.

17.

18.

19.

20.

The Molecular formula of a first member in
homologous series is CzH4 . The molecular
formula of 4t» member in the series is

1) C;He 2) CsHio

3) CsHiz 4) C4Hs

n-penatne and isopentane are
1) same compounds

2) Homologous

3) structural isomers

4) Allotropes

Which of the following is correct

1)saturated aliphatic hydrocarbons are called
alkanes

2) Compounds with same molecular formula
with different properties are called isomers
3)the property of the element to exist in two or
more physical forms is called allotropy

4)All the statements are correct

Urea (NH2CONH?) is the first organic
compound synthesized in the laboratoty. This
compound is formed by heating

1) CH3COONH4 2)NH4NO3
3)NH4CNO 4) NH4NCO
The IUPAC name of

CH»-CH=CH-CH-C=CHis
1)Hex-2-en-5-yne
2) Hex-3-en-5-yne
3) Hex-4-en-1-yne
4) Hex-2-en-2-yne

The formula of 1,3 butadiene is
1) CH,-CH,-CH=CH,

2) CH,=CH-CH=CH,

3) CH,-CH= ‘C—CHs

CH,
4) CH, - CH- CH-CH,
ok,

CH,-C=C-CH,—

Ni catalyst

CH,CH,CH,CH, . This is an example of

1) Addition reaction

2) Substitution reaction
3) Oxidation reaction
4) Combustion reaction
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21.

22.

23.

24.

25.

26.

27.

The process of conversion of starches and
sugars to C2HsOH (ethyl alcohol) is called
1)oxidation

2) hydration

3) fermentation

4) Hydrolysis

Which of the following match is wrong.

Substance (reagent) function

1) Catalyst Regulates the rate of
reaction

2) Yeast enzyme Fermentation

3) Conc.H,S0,

at 170°C

4) Alkaline KMnO4
+ Heat

Dehydration reaction

Reduction reaction

Which of the following gas liberated when
ethanoic acid reacts with sodium carbonate is
1)H2 2) 02

3) CO2 4)N;

Which of the following is ester
1)Ethyl alcohol

2) Ethyl acetate

3) Ethanoic acid

4) Sodium ethoxide

The strength of acid may be expressed in terms
of

19 2) K

3)pka 4) all the above

The diameter of the particles in colloids is
1) 1nm-100nm 2) 1nm- 1000 nm
3) 10 nm- 1000nm  4) 100-1000nm

Sodium or potassium salts of higher fatty acids
is called

(190 )
NG

28.

29.

30.

1)saponification
2) detergent

3) soap

4) micelle

Which of the following is not correct about
‘micelle’

1) It is formed by soaps

2) It is formed in low concentrated solutions
3) Micelle is formed above critical micelle
concentration.

4) polar end in soap hydrophobic and non-
polar end in hydrophobic

CH3COOH+CH3CH,0H (77 e

CH3COO0C;Hs +H:0 . This reaction is called
1) Substitution reaction

2) addition reaction

3) Hydrolysis reaction

4) Esterification reaction

Which of the following is formed in the
cleaning action of soap.

1) Micelle

2) True solution

3) Emulsion

4) None of the above

Answers

12 | 6)3 | 11)3 | 16)4 | 21)3 | 26)2

2)4 | 7)2 |12)4|17)3 | 22)4 | 27)3

32 |8)1 |13)3|18)3|23)3 | 28)4

42 [9)2 |14)2]19)2 | 24)2 | 29)4

5)3 | 10)2 | 15)3 | 20)1 | 25)3 | 30)1
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Exercise - 111

Previous POLYCET questions

The shape in which carbon atoms are
arranged in diamond is

1)Square planar

2) Tetrahedral

3) Trigonal planar

4) Linear

Carbon can form large number of compounds
because of

1)Catenation

2) Isomerism

3) formation of multiple bonds

4) All the above

Alkenes and Alkynes are

1)Isobars

2) Unsaturated hydrocarbons

3) Saturated hydrocarbons

4) None

The formula of Glycerol is
1)CH;COOH

2) COOH-COOH

3) CH,0H-CHOH-CH,0H
4) CH,O0H-CH,0H

The name of -NH; group is
1) Acid group 2) Amine group
3) Ester group 4) Ketone group

The difference between successive layers is
graphite is
1)3.35A
3)1.42A

2) 1.35A
4) 1.54A

The hydrocarbon used for artificial refining of
fruits is

1)Ethene 2) Acetylene
3)Ethane 4) Benzene
The name of CsHyo is

1) Hexane 2) Hexyne

3) Octane 4) Hexene
-COOR group is called

1) Ether group 2) Acid group
3) Amine group 4) Hexene

Cro1)
NG

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The process of obtaining of soap from oils or
fats by hydrolysis in presence of base is called
1) Defecation 2) Saponification

3) Carbonation 4) Sulphitation

Alkenes undergoes

1) Addition reactions

2) Substitution reactions

3) Combustion reactions

4) Polymerization reactions

Functional group in aldehyde is

1) -C-0-C- 2)-CHO

3) -CO-NH; 4) -CO-C-
Unsaturated hydrocarbons among the
following

1) propane 2) butane

3) ethene 4) ethane

Functional group in alcohols

1) -CHO 2) -COOH
3)-COOR 4)-OH
The number of carbon atoms in
Buckminsterfullerene

1) 20 2)30

3) 60 4)50

The compound with a molecular formula
CH3CO0C;Hs contains the followimg
functional group.

1)Acid 2) Alcohol

3) Ketone 4) Ester

Compounds having the same molecular
formula but different structural formulae are
called
1)Allotropes
3)Isotopes

2) Isomers
4) Isobars

Allotrope of carbon among the following
1)propane 2) Ethene
3) Coke 4) Ethane

The crystalline allotrope of carbon among the
following is

1)Coke 2) Lampblack
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

3) Carbon black 4) Diamond

Alkene undergoes the following reaction.
1)Substitution reactions

2) Addition reactions

3) Condansation reactions

4) Elimination reactions

The formula of Alkene

1) CnHZn Z)CHHZH-Z
3) CnH2n+2 4‘) CnHZn-6
-_C
c=0
Name the functional group ~ ¢ is
1) Alcohol 2) Aldehyde
3)Amine 4) Ketone

The reaction CzHe+H2> C3Hs is an example
for

1) Substitution 2) Addition
3)Polymerisation 4) Esterification

The gas evolved in fermentation is

1)S0; 2) CO;
3N 4)0;
Soaps are

1) Salts of fatty acids

2) Triesters of glycerol and fatty acids
3)Fatty alcohols sulphates
4) Fatty alcohols

The formula of steric acid is
1) C17H33CO0H 2) C17H35CO0H
3) C12H22011 4) C;Hs0H

The number of sigma and pi bonds in C;H;
molecule is

1) 3 sigma and zero pi

2) 3 sigma and two pi

3) 2 sigma and 3 pi

4) 3 sigma and 1 pi

Which of the following is not a conductor ?

1) Graphite 2) Carbon nano tubes

3) diamond 4) All of these

Which of the following is an unsaturated
hydrocarbon ?

1) Butane 2) Butyne

3) Isobutane 4) Cyclobutane

30.

What does an oxidizing agent do?

1) It reduces other substance and itself

undergoes oxidation

2) It reduces other substance and itself

undergoes reduction

3) It oxidizes other substance and itself
undergoes oxidation

4) It oxidizes other substance and itself
undergoes reduction

Answers

12 | 6)1 |11)1|16)4 | 21)3 | 26)2

24 | 7)1 | 12)2|17)2 | 22)4 | 27)4

3)2 |8)2 |13)3]18)3|23)2 | 28)3

4)3 | 9)4 | 14)4 | 19)4 | 24)2 | 29)4

5)2 |10)2 | 15)3 | 20)2 | 25)2 | 30)4

Cio2)
2
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POLYCET-202

Hall Ticket Signature of
No. The Candidate
Time : 2 Hrs. Full Marks : 120
Note : Before answering the questions, read carefully the instructions given on the
OMR sheet.
(5805 esarenen EPofnesd 50008 OMR esaren SBHns® angds Srrvde erfidn HeHos.
SECTION—I : MATHEMATICS
1. After how many decimal places, the decimal expansion of the rational number
22—><5 will terminate?
23
m 0930 eE8RAD 50&)5 o‘:‘méb nidet:s &')gde'a o)g)ol &SB°0B @@w"o BB 90SHMON?
(1) 1 (2) 2
3) 3 (4) 4
2. The sum of the exponents of the prime factors in the prime factorization of 156 is
156 Bu¥); P57 S0 DS’ HIT 050 DBo
(1) 2 (2) 3
3) 4 4) 6
3. For any natural number n, 9" cannot end with which one of the following digits?
AP Ve Dog)g 1 K, 9" devd e 1808 D ©c3E” eoBo 5?2
(1) 1 (2) 2
(3) 9 (4) None of these
ADD )
4. If the LCM of 12 and 42 is 10m + 4, then the value of m is

12 508050 42 Jog)ge S0, 10m + 4 00D, M 0D
1) = o)
1) 3 2 3
(3) S (4) 8

/3-A
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1 1 1

+ + i
5. The value of log; 60 log, 60 logs 60 '°
LS SR
log3 60 log, 60 logs 60 035 De3
(1) o (2) 1
8 s (4) 60

6. Which of the following collections is not a set?

&2 1808 T°S° & KATAN0 28 B 5°E0?

(1) The collection of natural numbers between 2 and 20
2 08ain 20 B¢ Ko e J0950 FI0weao

(2) The collection of numbers which satisfy the equation x2-5x+6=0
XP-5Xx+6=0 & D5208erR) HHNI6D S0P FHNTADO

(3) The collection of prime numbers between 1 and 100
1 508050 100 3065 o (570 Sog)ge Hdwwao

(4) The collection of all brilliant students in a class

2.8 BEHBS"D ©0stH BTN DT DHTT0

7. If P={3m:meN} and Q:{3m:meN} are two sets, then

P={3m:meN} 28000 Q ={3™ :m e N} e03ock 9008585
(1) PcQ (2) OcP
3) P=0Q (4) PUQ=N

8. If A and B are disjoint sets and n(A)=4,n(AuB)=7, then the value of n(B) is

A 08030 B @0 o0 ddodoen 08d5w n(A)=4,n(AuB)=7 9008, n(B) He0H
(1) 7 (2) 4
(3) 3 (4) 11

9. If the sum and product of the zeroes of a quadratic polynomial are 3 and -10
respectively, then the polynomial is

a8 ég DTIHE ABE); ér"mege) 0B DoBosw og:ﬁooe)o DB 3 208050 —10 90008, €3 205008
(1) x?-3x-10 (2) x%>+3x-10
(3) x?>+3x+10 (4) x*-3x+10

SPACE FOR ROUGH WORK /08308 36550
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10. If x - 2 is a factor of the polynomial x2 —6x? +ax -8, then the value of a is

X5 —6X2 +ax—8 & pTVI68 x — 2 2.8 SSETOERNB, a BE); DEVD
(1) 10 (2) 12
(3) 14 (4) 18

11. If o, B and y are the zeroes of the cubic polynomial 2x3 +x? -13x+6, then the
value of afyy is

2% + X2 ~13x+6 &S 50 2TVSB B, BN o, B, Y 0 @B, ofy B¥), devd
(1) 3 (2) -3
1 13

@ -5 @ -5

12. The number of zeroes of the polynomial shown in the graph is
TRS® BrDGD 2TVIB B, BT S0y
y

A

\/

Y
(1) O (2) 1

(3) 2 (4) None of these
A0 579

13. The pair of linear equations x+2y—-5=0 and 3x+12y-10=0 has

X+2y—-5=0 58a50 3x+12y—10 =0 & BOPoDH doE8ere 2shd

(1) no solution (2) two solutions
5D B BOC SO0 GOLTPON

(3) wunique solution (4) infinitely many solutions
IBE A5 008 @H0B FPEHRD GOLTON

SPACE FOR ROUGH WORK /9508 e300
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14. In a competitive examination, 1 mark is awarded for each correct answer while

5 mark is deducted for each wrong answer. If a student answered 120 questions and

got 90 marks, then the number of questions that the student answered correctly is
1
28 953 DBES®, (58 BBER FATETDE 1 5°50), AR, WA (FO By AT GRS 7 380, B,

a8 ;’)w:sg 120 L;’o@eéo IR [P 90 e é&l)ée&)oooé es g)w&g QB DITeeRren
CRSMINEIDRSR

(1) 90 (2) 100
(3) 110 (4) None of these
DD o)

15. Which of the following is not a quadratic equation?

&3 1808 TRS” B HY HEGEN0 5°0?
(1) (x+1P=x3-2 (2)  (x+1)° =3(x-2)

(3) (x+2P+3=x-1 (4)  (e+2)(x=1)=(x+1)(x-3)

16. If one root of the quadratic equation a(b—c)x2 +b(c—a)x+cla-b)=0 is 1, then the

other root is

a(b-c)x® +blc—a)x+cla-b)=0 ed HE LT 1 2.8 e, H08°E 0rresw

b(c-a) ab-c)
(1) a(b-c) (2) cla-b)
a(b-c) cla—Db)
3) bc-a) ) apb-o)

17. If the sum and product of the roots of the quadratic equation kx? +6x+4k =0 are
equal, then the value of k is

kx? +6x+4k =0 B HY IAFTe30 Q08); Trere B0, HTrere eerds DITHB, k ed

SPACE FOR ROUGH WORK /9308 360550
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18. If the numbers n - 3, 4n — 2 and 5n + 1 are in arithmetic progression, then the
value of n is

n-3,4n— 2 508 5n + 1 Jogsen 0SRES® G083, n Jend
(1) 1 (2) 2
3) 3 4) 4

19. In an arithmetic progression, 25th term is 70 more than the 15th term, then the
common difference is

28 WOSBES’ 25 B $5¢8H00, 15 D 553500 E083 70 5D 9000w, Ry B
(1) 5 (2) 6
3) 7 (4) 8

20. Which term of the geometric progression 2,2:/2,4,..... is 128?

2,242,4,..... % (HeEGS® 128 iy 55507

(1) 11th (2) 12th
(3) 13th (4) 14th
. . 2 2 2 )
21. If the geometric progressions 162, 54, 18, ..... and 8127797 have their nth
term equal, then the value of n is
2 2 2
162, 54, 18, ... 508080 o7 os g e MOEEEIO N DH FTPO0 DDTHID, N Hed
(1) 3 (2) 4
(3) 5 (4) 6

22. The points A(-5,0), B(5,0) and C(0,4) are the vertices of which triangle?

A(-5,0), B(5,0) 38050 C(0,4) ®osoes forenr Ko (@4Hessn DB?

(1) A right-angled triangle (2) An equilateral triangle
2.8 0028 |H8HEHL 2,8 0530252 (9802850

(3) An isosceles triangle (4) A scalene triangle
28 Q0BT (BgHasd0 28 DA D230

SPACE FOR ROUGH WORK /9508 e300
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23.

24.

25.

26.

27.

The X-axis divides the line joining the points A(2,-3) and B(5,6) in the ratio of
A(2,-3) 208a5n B(5,6) Docen 509 Bargoaed) X-e50 98580 dyd

(1) 1:2 (2) 2:1
(3) 3:5 (4) 2:3

If four vertices of a parallelogram are (-3,-1),(a,b),(3,3) and (4,3) taken in order,
then the ratio of a and b is

(-3,-1),(a, b),(3,3) 208050 (4,3) e B EX0S" BoLy) a8 SHroB DEOYe30 G0, TPROIDH TS,
a 508050 b © DY

(1) 4:1 2) 1:2
(3) 1:3 4) 3:1

1 1
If the points (a,0),(0,b) and (1,1) are collinear, then E‘*‘—:

b
(@,0),(0,b) 508050 (1,1) &9 DotoPHeo SEHATS, é+% =
(1) -1 (2) 0
(3 1 (4) 2

If the centroid of the triangle formed by the points (3,-5),(-7,4) and (10,-k) is at the
point (k, —1), then the value of k is

(3,-5),(~7,4) 08050 (10,—k) &9 Doto)o8’® A8E |eheso B, KHtbdg Soso, (k, —1) Dok
DY &e00B k de0D

Q ™
(1) 1 (2) 2
3) 3 (4) 4
If AM and PN are the altitudes of two similar triangles AABC and APQR respectively
and (AB)? : (PQ)?> = 4:9, then AM : PN =
AM 508050 PN &0 3ot 8778 |880e385 AABC 08a50 APQR© &)®oen S8 o8dsw
(AB)? : (PQ)? = 4 : 9 eo0®, AM : PN =
(1) 3:2 (2) 16:81
(3) 4:9 4) 2:3

/3-A
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28. In the given AABC, if DE || BC, AE = a units, EC = b units, DE = x units and
BC = y units, then which of the following is true?

QY0 $005°0 AABC &', DE | | BC, AE = a d0~dew), EC = b dumde), DE = x 0505°06 508050
BC = y 06y @008, Se 808 TS 8 S85007?

A
D E
B c
(1) x=—7 2) y=—
a+b a+b
_a+b x _a
6 *="oy O

29. If the lengths of the diagonals of a rhombus are 24 cm and 10 cm, then each side of
the rhombus is

28 oroR (D DB0BYes0) BooY); o DeHeo 24 Ro. . HBakn 10 Do. . e 90008, D (9

£025500 DCED)
(1) 12 cm (2) 14 cm
12 o. do. 14 o. 2.
(3) 15 cm (4) 13 cm
15 o. . 13 o. 2.

30. In the given figure, PA is the tangent drawn from an external point P to the circle with
center O. If the radius of the circle is 3 cm and PA = 4 cm, then the length of PB is

20 508°, PA &8 erirg 20t P 0oé O oo Ko Hed8 Rabedd )5de. 88 oo
3 0. §0. 508050 PA = 4 0. 0. ©@ond PB Bk, D)

A
3 cm 4 cm
(@) B P
(1) 3 cm (2) 4 cm
3 o. d. 4 o. .
(3) Scm (4) 2cm
5 o. . 2 o. .

SPACE FOR ROUGH WORK /9508 e300
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31.

32.

33.

In two concentric circles, a chord of length 24 cm of larger circle becomes a tangent
to the smaller circle whose radius is 5 cm. Then the radius of the larger circle is

B0l bééo@ Eﬁg@"’e)ess, 24 0. 0. D) Ko D& Zée)ééoo B, &g, 5 o. . 3)"’5@1365;5&) Ko DY é&@”ﬁ)g
—o Q ) () -0
BB 0B, e BB Bk, TGO

O
5cm
A 24 cm B
(1) 8 cm (2) 10 cm
8 o. . 10 o. .
(3) 12 cm (4) 13 cm
12 o. %o. 13 o. %o.

The area of the circle that can be inscribed in a square of side 10 cm is

10 0. 0. ghHasore Ko HESRHH0S® eﬂoééggﬁoba)&é 2)Bo B, PBPegH0

(1) 40m cm? (2) 30m cm?
40m ¥.20.20. 307 ¥.20.20.

(3) 100m cm? (4) 251 cm?
1007 ¥.%0.20. 251 ¥.20.20.

If the height of a conical tent is 3 m and the radius of its base is 4 m, then the
slant height of the tent is

2.8 B0gLY) &5°8 K80 BE); HB) 3 . H0BAsL TR e W?S@vgéoo 4 3. @008, &3 S0 By,

TR0 DB

(1) 3m (2) 4m
3 . 4 2.

(3) Sm 4) 7m
5 . 7 .

/3-A
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[8]



34. If the radius of the base of a right-circular cylinder is halved, keeping the height
same, then the ratio of the volume of the cylinder thus obtained to the volume of
original cylinder is

28 (550 9)B75e8 B GBo%); 800 R 0D, T°D &I° TGRGR0R B8 BRoY éegooo@, e3 Dsome
DED By 20800 @den BESHne HOIBITET DS
(1) 1:4 2) 2:1
3) 1:2 4) 4:1

35. If tan6 = \/5, then the value of sec6 is
tan® = /3 @and, sec 0 EBooE); dewd

(1) (2)

(3) (4)

2
V3
2 3

36. A chord of a circle of radius 6 cm is making an angle 60° at the centre. Then the

length of the chord is
6 0. . TR0 EORD 9)B0S® 2.8 a5 Boo D 60° © §%30 BRYOB. OB 5 ey FD

(1) 3 cm (2) 6 cm
3 o. . 6 o. .
(3) 12 cm (4) 3v3 cm
12 o. do. 343 %o. .

37. The value of tanl0° tan15° tan75° tan80° is
tan10° tan15° tan75° tan80° 3Bo0E); DD

(1) -1 (2) O
(3) 1 (4) None of these
ADD )

38. If tan®+cotd =5, then the value of tan?0 +cot?0 is

tan® + cot® = 5 esond, tan20 + cot2 0 BooE); eV
(1) 1 (2) 7
(3) 23 (4) 25

SPACE FOR ROUGH WORK /9508 e300
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39.

40.

41.

42,

c0s 36°cos 54°-sin36°sin54°=

cos 36°cos 54°—-sin36°sin54°=
(1) 1 2) O

1
@ -1 4 5

If two towers of heights h, and h, subtend angles of 60° and 30° respectively at the
mid-point of line segment joining their feet, then the ratio of their heights h, : h2 is

h, %8050 h, d8oe EORS Boch RPDTeen 763 oo $92% Bar oo @Bk, 0855 VoY Mo
Dt &s8sE esen SO 60° 2080k 30° @B T3 dBe dYB h, : h, =

(1) 1:2 2) 2:1

3) 1:3 4) 3:1

The angles of elevation and depression of the top and bottom of a lighthouse from

the top of a 60 m high building are 30° and 60° respectively. Then the difference
between the heights of the lighthouse and building is

2
Q-

30° $:8a5 60° ésgs 508050 D3y §%e BikYe00B, B Fogo BA 590 G0, JBL BesH0

60 0. & Ko 28 PIdo P od 28 8% C‘rgoa’éo BooE); P D BB 9K ey SB[

(1) 20m (2) 80m
20 &v. 80 %v.
(3) 60m (4) 40m
60 %o. 40 .

Which of the following cannot be the probability of an event?

&5 808 TOS® .8 0ead Boog); Sogrdgd OB 8?2
1) 0 2 2
(1) (2) 3

5
@ 7 () 1

/3-A
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43.

44.

45.

46.

If one card is drawn at random from a well-shuffled deck of 52 playing cards, then
the probability of getting a non-face card is

2T E00EN 52 0¥ Sg),e0 Ko 2.8 8y 20o0d OISy RSO 2.8 5P e@?\)éé&)oooé, & 5°8) S0 57
558908 Ko Rogrng®

3 10
1) 13 (2) 13

7 4
(3) 13 (4) 13

A lot consists of 144 ball pens of which 20 are defective and the others are good.
Rafia will buy a pen if it is good but will not buy if it is defective. The shopkeeper
draws one pen at random and gives it to her. The probability that she will buy that
pen is

28 oSS’ 144 ard DYoL o). TBS® 20 S50 N, DRADD 20D, EPAIT® 00D DIYR
DR 5706008, STHHEI0NHAD DY ETHED. LISEmRdE CIE)DEONT 8 DY B e
AR T &) §TR0R"L DALERS Ko Sogrdgd

) = n 20
(1) 36 (2) 36

31 31
B 36 ) T4

A bag contains 3 red balls and 5 black balls. If a ball is drawn at random from the
bag, then the probability of getting a red ball is

28 $00S° 3 Y woBoen BBAN 5 Hen woBey KoY. & 0D Wod ADIEGIET &8 20

BAVIE 98 DY 208 1L Ko HogrHgd
(1) (2)

(3) (4)

©|ul N+~
w|lw ~|w

If the mean of the following frequency distribution is 15, then the value of y is

e (808 D93y DeresoH B, B 15 od, y deosd

x[5]10]15[20]25
fle|8 |6y |5
(1) 8 2) 7
(3) 10 4) 9
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47. If the difference between mode and mean of a data is k times the difference

between median and mean, then the value of k is

2.8 (BP0 BB00E); 2TVTEI 08050 e908 :ﬁoégﬁo‘cﬁwo :63&623 23650, T éxé?sﬁééao 208050 e90¥ mcsagéo:me)

Be8 ke Bex 00D, k 0D
(1) 2 (2) 3
(3) 1 (4) Cannot be determined

E208%),8%0

48. The median of the first 10 prime numbers is
2006863 10 (557 Sog)se D0esse dewd
(1) 11 (2) 12
(3) 13 (4) 14

49. For the given data with 50 observations ‘the less than ogive’ and ‘the more than
ogive’ intersect at the point (15-5, 20). The median of the data is

28 &T07°08 38°es HBAL eNG e L8500 50 ©oFeR now. © (155, 20) & ot 9
POGOWIKIOLTHON. ©00LB $T°080 BY); S0¢5B0

(1) 155 (2) 20
(3) 145 (4) 15

50. The modal class for the following frequency distribution is

&4 1808 DPREYg Dge00 Q) ePTOTE BSHSD

x | Less than Less than | Less than | Less than [ Less than | Less than
10 20 30 40 50 60
10 s 8%, 20 smyoxys | 30 smpoxys | 40 sy ess | S0 sayexs | 60 s 8509
f |3 12 27 57 75 80
(1) 30-40 20 - 30
(3) 10-20 50 - 60

/3-A
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SECTION—II : PHYSICS

51. The value of —-10 °C temperature in Kelvin scale is
3950 H°90S° ~10 °C &pis dend
(1) 283K (2) 263K
(3) 273 K (4) OK

52. According to the principle of method of mixtures, if A and B are the net heat lost
and net heat gain respectively, then

0[S0 TS BIBO (55750, A 58050 B 00 S50 BE559e) %0009 o 98050 390 SHeo

(52003 €50 ond
(1) A>B (2) A<B
(3) A=B (4) None of these

A0 379

53. When wet cloths dry, water in it disappears. This is due to

B 280 G WOVBHED, 9080 D ST DB, 52530

(1) freezing (2) condensation
S0DesdH0 088880

(3) melting (4) evaporation
B5DED0 RNARES

54. The relationship between average kinetic energy (E) of water molecules and its
absolute temperature (T) is given by

D D8ITe0DO BT HBestE (E) 508050 o0 380 &i1® (T') © Jogy Sowogso

1 1
E o« — E < —
(1) T (2) N2
(3) E«xT (4) E is independent of T
T E 358566880
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55.

56.

57.

58.

59.

Pick the false statement on specific heat.

808 T3S° DIPHH0P BYP TEI IB?

(1) Its value is same for all the substances
B2 devd o) Sloys SECRMMAY

(2) Its S.I. unit is J/kg-K
82 S.I. Sdoesso J/kg-K

(3) Its value is high when the rate of rise (or fall) of temperature is low
BD o0 I DB &S DEOINS (B BIE) Bew Qo

(4) Its value for water is 1 cal/g-°C

2e38 o0 Qe0H 1 cal/g-°C

Freezing of water takes place at a temperature and atmospheric pressure of
D FoREHH0 Do &S SoBA TTHSe DETR HEBIT

(1) 100 °C, 1 atm (2) 1°C, 100 atm

(3) 0°C, 100 atm (4) 0°C, 1 atm

Refraction does not take place when the angle between the incident light ray and
normal to the interface is

38 5708 88e708 0B ©02rdE Bodsy 9 §%a0 5 51885950 BN

(1) o° (2) 22-5°

(3) 45° (4) 60°

The refractive index of a medium is 2. The speed of light in that medium is

2.8 Q880 Bo0E); é@eﬁzﬁé Ko8950 2. €3 ASIPHEOS’ SPoBHKKW

(1) 6x10% m/s (2) 10®°m/s

(3) 5x10% m/s (4) 1-5x10% m/s

Which among the following are used in transport communication signals through
light pipes?

BHTTY 08T (980 BAHTERE T°eh ST0SReren

(1) Plane mirrors (2) Concave lenses
QDO B58ye5°e0 DTS Eeaseen

(3) Prisms (4) Optical fibers
BERSEN &8s pabdey

/3-A
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60. Which among the following statements on mirage is false?
DOEHTHOL 00PN (808 TRS® By TEFW
(1) It is an optical illusion
8 CSQ)E (85530
(2) It is the real image of the sky

78 85730 ABWE); &3 (DD0VH0
(3) It appears on the distant road

B Er8Y 5% E1D08
(4) It appears during hot summer day

B3 00K V0N

61. If v, and v, are the speeds of light in the two media of refractive indices n, and n,

respectively, then

n, 08ako n, 518859 18250 denHen EORD Bok) AIrHSTeS® SPodd e HEHM v, B0 v, 9000

vl_nl vl_nQ
1) 5 " @) o Ty
2 2 2 1
v _ M b N2
) L, "\n 4 . "\n
2 2 2 1

62. Which of the following rays undergoes deviation by a lens?
1808 T7BS° Ko Do VD0 ot SPod E8eren
(1) Ray passing along the principal axis
D50 Ko ) 8o
(2) Ray passing through the optic centre
&8 Boo rowe 8 Sderen
(3) Ray passing parallel to the principal axis

PERRE dATroBSoT DY) SSeTeen
(4) None of the above

A0 579
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63. Pick the correct answer from the following two statements :
1808 Bockd TEGHNO 00 BBAH IHTGH0 J0DE BWE0G
(@) Virtual image can be seen with the eyes.
DG (B0 Eoe38 E25:008.
(b) Virtual image can be captured on the screen.

T (IDD0LRY BED DO

(1) Only (a)is true (2) Only (b) is true
(a) S0 Deso (b) S°BR0 De8H0

(3) Both (a) and (b) are true (4) Both (a) and (b) are false
(@) 508050 (b) Bokre desd (@) 28050 (b) Bosre HIPS

64. The lens bounded by two spherical surfaces curved inwards is

B0t DI Aes°8 &:38Berot) SHTPHE HoR &) Ser¥o

(1) biconvex (2) biconcave
850858 B)erses

(3) plano-convex (4) plano-concave
DB KH087°5°8 DBO J)eIrseY

65. If the object and image distances due to a convex lens are x each, then its focal
length is

2.8 50857578 £e050 ABE); HA) 8w (B0 SeTren zu§°b§be3 X 90008 mwéoééo
(1) 2x (2) x/2
(3) 2x/3 (4) 4x
66. Irrespective of the position of the object on the principal axis, a concave lens
always forms an image of nature

(DGE0 D 5‘@0@ a@v:soﬁs 0200850 BEIOT®, 2.8 HeTrseE eso Qgg@)dﬁ? bq)ém ESLELVIIARSINALVIVON

(1) real, invert (2) real, erect
ez, Boooenne Q3 DYDY

(3) wvirtual, erect (4) Does not form any image
20T, DV 98D0810 ELBDED
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67. Usually Doctors, after testing for defects of vision, prescribe the corrective lens
indicating their

RGBT G583, B R SBG0DD HETH, LS00 e 503577 (808 T3 ErH0S” R AR

(1) radius of curvature (2) refractive index
DS TN 518859 Koeaso

(3) mass (4) power
(8550°3 0850

68. Farsightedness is called
&I°8) IO Jgdor DIeEROR, SR8 SudHery I8 JDIESEDED) cse)g’.bxﬁsaéw

(1) hypermetropia (2) myopia
aqg S ENN Y

(3) presbyopia (4) cataract
S lNel ERepS

69. Relationship among the speed of light wave (v), wavelength (A) and frequency (f) is
given by

208 BBoK Do (V) BSoK fo.;géo (A) SoBas» o850 (f) © Dogsy dowodso
(1) f=vA (2) v=ra

B8) A=fv 4) r=fv

70. Which of the following statements on red colour light is true?
1808 773S° IKHBK 520D H020HoD JeBD TGO
(1) It has low refractive index and suffers high deviation
8 ee) :5@255;6 K050 EOR, 9% V00 DooEos
(2) It has low refractive index and suffers low deviation
08 00y 85 Heago ¥R, wey DN DoEHB0E

(3) It has high refractive index and suffers high deviation

&8 98 :5@25:6:6 K0e350 EOR, 9BE D050 DoLEOS
(4) It has high refractive index and suffers low deviation

08 e8E H8DD Heago EOR, Moy DBV 0B
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71. Blue colour of the sky is due to the scattering of light by the molecules of
5708 (808 HEHTENNOE” HBEIE0 DOGEO HOD &850 VOO EIEBI0S

(1) H, (2) H,O
(3) CO, (4) N,and O,
N, %8050 O,

72. If i, and i, are the angle of incidence and angle of emergence due to a prism
respectively, then at the angle of minimum deviation

2.5 380 B, 58 §%30 0800 W0 §eTen HHI i 2B 7, & o Y DVOD §%0 H¢

BB

(1) =14, (2) >4,

(3) ¢ < i2 (4) None of these
ADD 5°D)

73. The minimum focal length of the eye-lens of a healthy human being is

856K§ S0BGD HIPIYD B, Foed-5eos SIUSEORAL(CLIINY

(1) 25 cm (2) 2:5cm
25 o. . 2:5 o. .

(3) 227 cm (4) 1lcm
2:27 o. . 1 o. .

74. Volt per ampere is called
S°G / 302008 B8 Sdrwo

(1) watt (2) ohm
e 8.0

(3) coulomb (4) joule
Ereood &S

75. The device which maintains a constant potential difference between its ends is called

HD BoL DHBew 985 @ne?;gosoé BEe0 EeORDo% oo

(1) Dbattery (2) multimeter
2508 20920608

(3) ammeter (4) electric bulb
2606 DS wew)
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76. Two resistors of 04 Q and 0:6 Q are connected in parallel combination. Their
equivalent resistance is

04 Q $08050 06 Q Jenden Ko Botd I8 PO HAT°0HE0 Ho*H0 Daded. $O8 96%50 e
(1) 1Q (2) 05Q
(3) 024 Q (4) 01Q

77. The junction law proposed by Kirchhoff is based on
80,9 (PAFBODD H0H DAN0 B BPVHEBS

(1) conservation of mass (2) conservation of momentum
(B550°3 DBBS e B0 Ld:béfm DB QB30

(3) conservation of energy (4) conservation of charge
38 DBgB Dot o DT DBBS Bor o

78. The materials which have large number of free electrons and offer low resistance
are called

¥ éogpéeS’s ?oogag OO SR &0d 90050 SR ok SErgren

(1) semiconductors (2) conductors
eagmt’m?oo EUSISEN)

(3) insulators (4) None of these
20855000 ADD 5°9)

79. A fuse is made up of

DB HAsB8 Tk S
(1) thin wire of high melting point

Sy &0&, 9B¥ 59835 %0:60 EOR &odicio

(2) thin wire of low melting point

DY &0k, ) B3I %@éo EOR &odicio
(3) thick wire of high melting point

JooGore 6ok, Q8 1$DEHD %v?éo EOR &0csen0
(4) thick wire of low melting point

SooKore &od, o) SIS %v;éo EOR &odico
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80. If the specific resistance of a wire of length 2 m and area of cross-section 1 mm? is

1078 Q-m, then calculate the resistance.

2 m 2res) 08050 1 mm” $o¢555)e Prrego SORS 2.8 &K 933 98%50 107° Q-m eand e &K 26°50

el
(1) 1072Q 2) 2Q
(3) 2x107°Q (4) 2x1072Q

81. An evidence for the motion of charge in the atmosphere is provided by

TTHEE0S” eI HOTRY) BOAHBA &TETSEd

(1) rainbow (2) mirage
QOGO DOEEDICO0

(3) thunder (4) lightening
68000 WY

82. The electric energy (in kWh) consumed in operating a bulb of 60 W for 10 hours a
day is

60 W o850 o wey) 2.8 8”10 Howeo PGB DABIHo g538 (kWh of® )
(1) 06 (2) 6
(3) 36 (4) 12

83. The scientific demonstration of H.C. Oersted is related to the study of

H.C. es0008 R& wrnahon Seddad (36@rKo

(1) electric discharge through air
N 3)650?35 &&Bo

(2) relationship between voltage and current
S'Be98, DesogS (S8 Bogg Bowocso

(3) magnetic effect of current
DS (S0 HY 0,08 (9gTD0

(4) refraction of light

P08 91845990
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84. Pick the correct answer from the following two statements :

85.

86.

1808 Both TEFHNO0E HBAPR ISTTRHO JodE DOHoS :

(@) Within a bar magnet, magnetic field lines travel from south pole to north pole.
$S0GaH?) 080 S, £90503r),0% 200V K885 @ydo H00é &BBE)H0 PHB [Hosreedaron.
(b) Outside bar magnet, magnetic field lines travel from north pole to south pole.
50G°05HR°); 08B0 VIO, 90 2000 &8Y $ydo 20od dé\e’acﬁe):so YY) (Hosreedaron.
(1) Both (a) and (b) are true
(@) 208050 (b) Bokr® Ded
(2) Both (a) and (b) are false
(@) 508050 (b)Bor B3PS
(3) Only (a) is true
(@) ST°BI DD
(4) Only (b) is true

(b) 5585 Desdo

Weber is the S.I. unit of

D20 @008 B8 S.I. [P0

(1) magnetic pole strength (2) magnetic moment
eaoi)@vboé qﬁq)é:()éogéoo eaoi)@vboé (87°080

(3) magnetic flux (4) magnetic flux density
9A0V?),;08 9PI°I°0 9A0V7;08 9PT°IT° 0[S

The magnetic force acting on a straight wire of length [ carrying a current I which
is placed perpendicular to the uniform magnetic field B is

[ 2res) B0BA50 T 055 (W0 SOR i) 2.8 SR JEBY e9d$HI),08 B0 B K> 000N &0DNHE), €
SR 3 DA 9w 08 o

(1) 1IIB (2) I/BI

(3) B/II (4) I°Bl

/3-A
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87. Mechanical energy is converted into electrical energy in

ASTO|BE $8D DEgS BEM® HIEY) AGHHN

(1) motors (2) electric geysers
doed D5 RSB

(3) generators (4) televisions
2350608 B99z:S

88. The device which contains slip rings to reverse the direction of current through
coil is called

HI0QS® DEgH (T B8 HIBBE BB HI°8)50S” &DBIHHE YD BorHORO EOR &0k SHHN

(1) resistor (2) Dbattery
D8°50 egeaB

(3) electric motor (4) solenoid
DB DIerd dron&

89. An increase in magnetic flux through a coil of 500 turns in 0-1 s is 0-:001 Wb. The
maximum induced EMF generated in the coil is

500 %06 SORD 2.8 @Kiﬁoéégé‘s 0'1s & 8BRY dHA,08 wPaTro NG 0:001 Wh. eoid®
DGHED HBY (288 dEgHTOE 2B

(1) S0V (2) 10V
(3) 05V (4) SV

90. If € and At are the induced EMF and time respectively, then the change in magnetic
flux is given by

£ 08050 At &0 SEIT (D8 ado?sega‘be)g 200 805 5700 WoVBD 9CA0O);08 ©9PT°I0 DI°EY)

n 2) eat
G) (4)  Jeat

SPACE FOR ROUGH WORK /08308 36550

/3-A [22]



91.

92.

93.

94,

95.

SECTION—III : CHEMISTRY

CHSCOOH solution turns red litmus into
CHSCOOH (PHEI0E 3& e%)&f) 5@3):6?{))633

(1) blue (2) Remains red
DOB0MHE HoeBH JEIYHBOKITD &GoEORL

(3) colourless (4) None of these
égdirééomm D 379

Identify the hardest substance in the body.
#B80S° e300 KBRIH ergo B

(1) Calcium sulphate (2) Calcium chloride
QA0 SBed 52dao §0&
o o\ [l
(3) Calcium phosphate (4) Magnesium sulphate
52900 Fraed oRaDHo Byed

2HCl + Zn ———

(1) ZnCl, (2) ZnCl, + Cl,
(3) H, (4) ZnCl, + H,
Methyl orange shows colour in acidic solution.

52 ([TPHER00E) DPS e380F EAIIHE O B0l BIHOBIR

(1) yellow (2) red
I Nleti)!

(3) green (4) blue
55039 deo

Which of the following is not correct?

1808 °0S° Dzs0 528

(1) 2p° (2) 3s!
(3) 4f (4) 2d°

/3-A

SPACE FOR ROUGH WORK /9508 e300

[23] [P.T.O.



96. Quantum numbers of a subshell are n = 2 and [ = 1. Identify the subshell.
n=2 8050 [ = 1 55080 J0500 [0 &S50 I
(1) 2s (2) 1s
(3) 2p (4) 2d

97. [ values of subshells d, s, f, p are respectively
d, s, f, p &358)0°0 [ de0Hen HSOJ

(1) 1,2,0,3 (2) 3,2,1,0
3 0,1,2,3 (4) 2,0,3,1

98. In visible light, red colour possesses
&y855°0RS"D JEOYB0H
(1) high wavelength and high frequency
¥ BEoK @qgééw 0800 ¥ iﬁ?és?fg):ézso EOR &0t
(2) high wavelength and low frequency
Q8 HSoN Qggcﬁoo D0Bow B @0?63@:650 AR &0
(3) low wavelength
B0 BTN fo.;gééoo AR &0
(4) All of the above
DO SH)

99. Identify the degenerated orbitals.
808 TRS® 5088 Mo ebyerd)d HBood
(1) 2px 2py 2pz (2) 2s, 3s, 4s
(3) 3p, Spy 3pZ (4) Both (1) and (3)
(1) So8asn (3) Bocsse

100. Elements having 5, 6, 7 valency electrons are
5,6,7 éoa)éeS’s J0d) OO o DTesTe
(1) P, S, Cl (2) P, Cl, Na
(3) P,Cl S (4) P, S, Na
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101. Electronic configurations of Mg+2 ion and Cl ion are
Mg"? a0 $:800 Cl~ @die Jogs drmgosnes

(1) 2,8and?2, 8,8 (2) 2,8,2and?2,8,8
2, 8 %08aiw 2, 8, 8 2,8, 2 %08a» 2, 8, 8

(3) 2,8,8and?2,8 (4) 2,8,2and?2,8,7
2, 8, 8 $08a» 2, 8 2,8, 2 %08a» 2, 8, 7

102. Coordination number of Na® in NaCl crystal is
NaCl 5)e3506° Na" GBoog), $5:50350% Soas

(1) 1 (2) 6
(3) 2 (4) 8
103. Bonds present in Nitrogen molecule are
DSBS WEVHSD WS _ &)d.
(1) 3o (2) loand 2rn
1o 0803w 27
(3) 3m (4) 2mand 20
21 080 20
104. 132, 232, 2p6, 332, 3p6 configuration is related to
152, 2s%, 2p°, 352, 3p° dOES DTG % 3oBI8.
(1) p3 (2) CI’
(3) s (4) All of these
a0
105. The number of electrons gained by non-metal element is equal to its
28 ST BoTreEan 08D Q@Ls;éoo nvaogp?s oD 8 35000%0.
(1) wvalency (2) group number
38)&){\) ™) éo&)zg
(3) bond length (4) All of these
2083 Qgém ea?()&oin
106. Corrosion of copper produces
oR EO0H00 FoBIPE _ ByeoR.
(1) copper oxide (2) copper carbonate
556 e53 6 538 5°55y%e5
(3) copper sulphate (4) pure copper
5295 38ye5 R5ND o°R
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107. 22-carat Gold contains
22 B85y womsan _ HoBao %0 8OR éocorn.
(1) 22 parts of Gold + 2 parts of Nickel
22 g7 oSN + 2 grreen 93¢
(2) 22 parts of Gold + 2 parts of Copper
22 gPree 22080 + 2 grerren o°R
(3) 22 parts of Gold + 22 parts of Silver
22 23 0omE0 + 22 gereen dod

(4) 22 parts of Gold + 2 parts of Chromium
22 gre 20mS + 2 e (50000

108. Formula of Rust is

BO) A8, FeERe”
(1) Fe,O; x H,O (2) Fe,0, x H,O
(3) Fe(OH), (4) Fe(OH),
109. Chemical used to remove impurities from ore is called

TN BT SOR0HIL 6 SRy 906378,
(1) gangue (2) mineral

™on DL
(3) flux (4) slag

1$555°8 S*R000

110. By moving top to bottom in group, valency will
TPHS® R D008 (808 Hy S8, Tl

(1) increase (2) decrease
DEHHB0E BHBY

(3) No change (4) increase and decrease
DIPEE0 DEHN B BKH0

111. Atomic number of the element of VA group, coming after nitrogen is
VA £ 3085 J|e5°aS 0758, & (IS 93y 0ol 565570 D09
(1) 7 (2) 15
(3) 14 (4) 17

SPACE FOR ROUGH WORK /08308 36550

/3-A [26]



112. Identify the element that belongs to 2nd group and 3rd period.

B (P S08050 3 D DBAHE £ DoBD H0°eE0 I8
(1) Na (2) Al
(3) Mg (4) Cl

113. Identify the correct statement.

28 €900 RE530065 ([IeH) X0 0BG

(1) All s block elements are metals

S &P5 resel) St
(2) All p block elements are metals
P 2 Soresceld) Saten
(3) All s block elements are non-metals

S 2P5 DICOSOR) 9S50

(4) All p block elements are non-metals

P e Doresceld) e Sten

114. VIA group elements are called

VIA /07 00°05°00 _ 90838.

(1) chalcogens (2) oxygen family
TS B9) e58)230 0000

(3) halogens (4) Both (1) and (2)
S ey (1) So8o%w (2) Bocsse

115. Identify the structure of propyne.
808 TRS” [P Y DTYEIO B
(1) HC =CH (2) H,C—C==CH

(3) H,C=CH— CH, (4) H,C=CH,

SPACE FOR ROUGH WORK /9508 e300

/3-A [27] [P.T.O.



116.

117.

118.

119.

120.

R

C = O functional group indicates
R/
R
C = O 53005 55007570 DS 0
R/
(1) aldehyde (2) ester
esdrs A8
G o (5]
(3) alcohol (4) ketone
&30S 8e5°S
Ethyl alcohol upon oxidation produces
23S @30, esdyisero Dobd 20 BB,
(1) ester (2) aldehyde
NS sdirs
(3) ether (4) alkane
S8 eﬁébs
Ethene and ethyne differ in

Be8S 208050 2D 0D @ozeen

(1) number of carbons (2) number of bonds
5°8)00 Doy 200 5oy

(3) number of hydrogens (4) Both (2) and (3)
& S Soy (2) So8asn (3) Bockre

Which of the following are called paraffins?
1Bo8 T°0S° De3D FTDY) @0eTEd?

(1) Alkanes (2) Alkenes
es&) oeo e39); 080
(3) Alkynes (4) Alkyls
e383); 00 8),00e0

Cough Syrup contains
&%) erREOS D B Ve[

(1) ethanol (2) ethanoic acid
3ES'S S s eso

(3) ethanal (4) ethyl acetate
ag>S 39S DVES

/3-A
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