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CLASS - X Mathematics
Chapter-01 Real Numbers (Exercise 1.1)

Answers:

1. (i) 135 and 225
We have 225 > 135,
So, we apply the division lemma to 225 and 135 to obtain
225=135x1+90
Here remainder 90 # 0, we apply the division lemma again to 135 and 90 to
obtain
135=90x1+45
We consider the new divisor 90 and new remainder 45 # 0, and apply the
division lemma to obtain
90=2x%x45+0
Since that time the remainder is zero, the process get stops.
The divisor at this stage is 45
Therefore, the HCF of 135 and 225 is 45.

(i) 196 and 38220
We have 38220 > 196,
So, we apply the division lemma to 38220 and 196 to obtain
38220=196 x 195+ 0
Since we get the remainder is zero, the process stops.
The divisor at this stage is 196,
Therefore, HCF of 196 and 38220 is 196.

(iii) 867 and 255
We have 867 > 255,
So, we apply the division lemma to 867 and 255 to obtain
867 =255 x3+102
Here remainder 102 # 0, we apply the division lemma again to 255 and 102 to
obtain
255=102x2+51
Here remainder 51 # 0, we apply the division lemma again to 102 and 51 to
obtain
102=51x2+0
Since we get the remainder is zero, the process stops.
The divisor at this stage is 51,
Therefore, HCF of 867 and 255 is 51.

2. Let a be any positive integer and b = 6. Then, by Euclid’s algorithm,
a=6q +rforsomeintegerq=20,andr=0,1, 2, 3,4, 5 because 0 <r<6.

Therefore,a=6qor6g+1or6qg+2or6gq+3o0r6q+4or6qg+5

Also,6q+1=2x3q+1=2ki+1, where ki is a positive integer
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6q+3=(6g+2)+1=2(3q+1)+1=2kz+ 1, where kz is an integer
6g+5=(6g+4)+1=2(3q+2)+1=2ks+ 1, where k3 is an integer
Clearly, 6g + 1, 6q + 3, 6q + 5 are of the form 2k + 1, where k is an integer.
Therefore, 6 + 1, 6q + 3, 6q + 5 are not exactly divisible by 2. Hence, these
expressions of numbers are odd numbers.

And therefore, any odd integer can be expressed in the form 6q + 1, or 6q + 3,
or6q+5

3. We have to find the HCF (616, 32) to find the maximum number of columns in which
they can march.

To find the HCF, we can use Euclid’s algorithm.
616=32x19+8
32=8x%x4+0

The HCF (616, 32) is 8.

Therefore, they can march in 8 columns each.

4. Let a be any positive integer and b = 3.
Then a = 3q + r for some integer g = 0
Andr=0,1,2because0<r<3
Therefore,a=3qor3q+1or3q+2
Or,
a® =(30)’or (3g+1)*or (3q+2)*
a® =(9q)°or9g” +6q+1or 9g° +12q+ 4
=3x%(3g%) or 3(39° +2q) +1or 3(39° +4q+1) +1
=3k, or 3k, +1or 3k, +1
Where ki, k2, and k3 are some positive integers

Hence, it can be said that the square of any positive integer is either of the form 3m or
3m+ 1.

5. Let a be any positive integer and b = 3
a=3q+r,whereq=20and0<r<3
U a=3qor3q+1lor3q+2
Therefore, every number can be represented as these three forms.
We have three cases.

Case 1: When a = 3q,
a® =(3q)° =279°> =9(39°) =9m
Where m is an integer such that m =3q3

Case 2: Whena =3q + 1,
a’=(3q +1)3
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al=27q3+27¢°+9q + 1
a’=9(3¢3+3¢?+q) + 1
al=9m+1
Where m is an integer such that m = (3¢3 + 3¢ + q)
Case 3: Whena =3q + 2,
a’=(3q +2)3
a3 =27q3+54q¢?+36q + 8
a?=9(3q3+6q?+4q) +8
a’=9m+8
Where m is an integer such that m = (3¢3 + 6¢¢ + 4q)

Therefore, the cube of any positive integer is of the form 9m, 9m + 1, or 9m + 8.
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CLASS - X Mathematics
Chapter-01 Real Numbers (Exercise 1.2)

Answers:

1. (i) 140=2%x2%x5x7=22x5x%x7
(i) 156=2%x2%x3x13=22x3x13
(iii) 3825=3x3x5%x5x%x17=32x52%x17
(iv) 5005=5x7x11x13
(v) 7429=17x19x23

2. (i) 26 and 91
26=2x13
91=7x13
HCF =13
LCM=2x7x13=182
Product of two numbers 26 and 91 = 26 x 91 = 2366
HCF x LCM =13 x 182 = 2366
Hence, product of two numbers = HCF x LCM
(i) 510and92
510=2x3x5x17
92=2x2x23
HCF =2
LCM=2x2x3x5x17 x 23 =23460
Product of two numbers 510 and 92 =510 x 92 = 46920
HCF x LCM =2 x 23460 = 46920
Hence, product of twe numbers = HCF x LCM
(iii) 336.and 54
336=2x2x2%x2x3x7=24x3x7
54=2x3x3x3=2x33
HCF=2x3=6
LCM =24x33x7=3024
Product of two numbers 336 and 54 = 336 x 54 = 18144
HCF x LCM =6 x 3024 = 18144
Hence, product of two numbers = HCF x LCM

3. )] 12,15 and 21
12=22x3
15=3x5
21=3x7
HCF =3
LCM =22x3x5x7=420
(ii) 17,23 and 29
17=1x%x17
23=1x23
29=1x29
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HCF=1
LCM =17 x23x29=11339
(iii) 8,9 and 25
8=2x2x2=23

9=3x3=32
25=5x5=52
HCF=1

LCM =23 x 32x 52=1800

4, HCF (306, 657) =9
We know that, LCM x HCF = Product of two numbers
O LCM x HCF =306 x 657
LCM = 306 x 657 _ 306 x 657
HCF 9
LCM =22338

5. If any number ends with the digit 0, it should be divisibie by 10.
In other words, it will also be divisible by 2and 5as 10 =2 x5
Prime factorisation of 67= (2 x 3)n
It can be observed that 5 is not in the prime factorisation of 6.
Hence, for any value of n, 6" will not be divisible by 5.
Therefore, 6" cannot end with the digit 0 for any natural number n.

6. Numbers are of two types - prime and composite.
Prime numbers can be divided by 1 and only itself, whereas composite numbers have
factors other than 1 and itself.
It can be observed that
7x11x13+13=13x(7x11+1)
=13x(77+1)=13x78 =13x13x6
The given expression has 6 and 13 as its factors.
Therefore, it is a composite number.
7x6x5x4x3x2x1+5
=5x(7x6x4x3x2x1+1)
=5x (1008 + 1) =5 x1009
1009 cannot be factorized further
Therefore, the given expression has 5 and 1009 as its factors.
Hence, it is a composite number.

7. It can be observed that Ravi takes lesser time than Sonia for completing 1 round of the
circular path. As they are going in the same direction, they will meet again at the same
time when Ravi will have completed 1 round of that circular path with respect to
Sonia. And the total time taken for completing this 1 round of circular path will be the
LCM of time taken by Sonia and Ravi for completing 1 round of circular path
respectively i.e., LCM of 18 minutes and 12 minutes.

18=2x3x3And, 12=2x2x3
LCMof12and 18=2x2x3x3 =36
Therefore, Ravi and Sonia will meet together at the starting point after 36 minutes.
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CLASS - X Mathematics
Chapter-01 Real Numbers (Exercise 1.3)

Answers:

1. Let us prove J5irrational by contradiction.

Let us suppose that \/5is rational. It means that we have co-prime integers a and b (b

# 0) such that 5 :%

= b~5=a
Squaring both sides, we get

= 5b2=¢? .. (1)
It means that 5 is factor of a2
Hence, 5 is also factor of a by Theorem. - (2)

If, 5 is factor of a, it means that we can write a = 5¢ for some integer c.
Substituting value of a in (1),
5b% = 25¢2 = b% = 5¢2
It means that 5 is factor of b2.
Hence, 5 is also factor of b by Theorem. .. (3)

From (2) and (3), we can say that 5 is factor of both a and b.
But, a and b are co-prime.

Therefore, our assumption was wrong. «/ 5 cannot be rational. Hence, it is irrational.

2. We will prove this by contradiction.
Let us suppose that (3+2 \/5) is rational.
It means that we have co-prime integers a and b (b # 0) such that

%:3+2J§ - %—3:2J§
a-3b - a-3b
=2J5 =5 . a
5 -2 = 2 =V (1)

a and b are integers.
It means L.H.S of (1) is rational but we know that /5 is irrational. It is not possible.

Therefore, our supposition is wrong. (3+2 \/g) cannot be rational.
Hence, (3+2 \/g) is irrational.

. 1. .. i
3. (i) We can prove — irrational by contradiction.

Np)

1 . .
Let us suppose that — is rational.

V2
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It means we have some co-prime integers a and b (b # 0) such that
1
—=ab
V2
b
= 2= S (1)

R.H.S of (1) is rational but we know that /2 is irrational.
[t is not possible which means our supposition is wrong.

1 .
Therefore, —— cannot be rational.

NA

Hence, it is irrational.

(ii) We can prove 74/5 irrational by contradiction.

Let us suppose that 74/5 is rational.
It means we have some co-prime integers a and b (b # 0) such that
a

-a
= \/§_7b (D)

R.H.S of (1) is rational but we know that \/5 is irrational.
[t is not possible which means our supposition is wrong.
Therefore, 7\/5 cannot be rational.
Hence, it is irrational.

(iii) We will prove 6+ /2 irrational by contradiction.

Let us suppose that (6+ \/E) is rational.
It means that we have co-prime integers a and b (b # 0) such that

~ a

6+42=2

b

> ﬁ:%—e
N \/_=a_b6b ()

a and b are integers.

It means L.H.S of (1) is rational but we know that 2 is irrational. It is not
possible.

Therefore, our supposition is wrong. (6+\/§) cannot be rational.
Hence, (6+ \/E) is irrational.
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CLASS - X Mathematics
Chapter-01 Real Numbers (Exercise 1.4)

Answers:

P

1. According to Theorem, any given rational number of the form — where p and q are

co-prime, has a terminating decimal expansion if q is of the form 27 x 5™, where m
and n are non-negative integers.

. 13
1 —_—
) 3125
q:3125=5><5x5><5x5=55
Here, denominator is of the form 27 x 5™, where m =5 and n = 0.
[t means rational number has a terminating decimal expansion.
.. 17
ii —
(ii) 3
q=8=2x2x2=23
Here, denominator is of the form 2”7 x 5 where m = 0 and n = 3.
_ 17 C . . .
[t means rational number ry has a terminating decimal expansion.
64
iii —
(i) 455
q=455=5x91
Here, denominator is not of the form 27 x 5m, where m and n are non-negative
integers.
: 64 . . .
[t means rational number 255 has a non-terminating repeating decimal
expansion.
(IV) —15 = i
1600 320
q=320=2x2x%x2x%x2x2x2x5=206x5
Here, denominator is of the form 2”7 x 5, where m = 1 and n = 6.
[t means rational number has a terminating decimal expansion.
29
V —_—
) 343

q=343=7x7x7
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Here, denominator is not of the form 27 x 5m, where m and n are non-negative
integers.

, 29 L . .
[t means rational number 313 has non-terminating repeating decimal

expansion.
. 23
(vi) par=2
q=23x52
Here, denominator is of the form 2" x 5™, where m = 2 and n = 3 are non-
negative integers.
_ 23 . : .
It means rational number paw=2 has terminating decimal expansion.
X
. 129
(vii) pavraver
q=22x57x75
Here, denominator is not of the form 2”7 x 5, where m and n are non-negative
integers.
_ 129 C . . .
[t means rational number FXE T has non-terminating repeating decimal
X X
expansion.
ey O _ 2
viii) —=—
(viii) 15 5
q=5= 51
Here, denominator is of the form 27 x 5 where m =1 and n = 0.
[t means rational number % has terminating decimal expansion.
. 3B _7
ix —=—
(ix) 50 10
q:1022><5=21x51
Here, denominator is of the form 27 x 5, wherem =1 and n = 1.
, 35 . . .
[t means rational number 50 has terminating decimal expansion.
77 11
® o=
210 30

q=30=5x3x2
Here, denominator is not of the form 27 x 5m, where m and n are non-negative
integers.

. 77 L . .
[t means rational number 210 has non-terminating repeating decimal

expansion.
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5 5
2. ) S =B 132 X2 A0 5006

3125 5 5°x2 10> 10
17 _17 _17x5° _17x5° _ 2125

ii —=== = = =2.215

o 8 2° 2°x5° 10° 10°

15 15 15x5* _15x5" _ 9375
iv = = = = =0.009375
() 1600 2°x5* 2°x5*x5' 10°  10°
. 23 _ 23x5" _23x5' 115 _

(vi) P xE - PxERE - 10 107 =0.115

(viii) E:Z:&:izo_gf
15 5 5x2 10

. 35_7

ix —=—=

(ix) 50 10

3. )] 43.123456789

It is rational because decimal expansion is terminating. Therefore, it can be
expressed in P form where factors of q are of the form 2”7 x 5™ where n and m
are non-negative integers.

(i)  0.1201120012000120000...
It is irrational because decimal expansion is neither terminating nor non-
terminating repeating.

(i) 43123456789
It is rational because decimal expansion is non-terminating repeating.

P

Therefore, it can be expressed in — form where factors of g are not of the

form 27 x 5m where n and m are non-negative integers.
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CLASS - X Mathematics
Chapter-02 Polynomials (Exercise 2.1)

Answers:

1. (i) The graph does not meets x-axis at all. Hence, it does not have any zero.
(ii) Graph meets x-axis 1 time. [t means this polynomial has 1 zero.
(iii) Graph meets x-axis 3 times. Therefore, it has 3 zeroes.
(iv)  Graph meets x-axis 2 times. Therefore, it has 2 zeroes.
(v) Graph meets x-axis 4 times. It means it has 4 zeroes.
(vi)  Graph meets x-axis 3 times. It means it has 3 zeroes.
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CLASS - X Mathematics
Chapter-02 Polynomials (Exercise 2.2)

Answers:

1. (i) x2-2x-8
Comparing given polynomial with general form ax2+bx+c,
Wegeta=1,b=-2andc=-8
We have, X2-2x-8
= x2-4x+2x-8
= x(x-4)+2(x-4) = (x-4)(x+2)
Equating this equal to 0 will find values of 2 zeroes of this polynomial.
(x-4)(x+2)=0
= x =4, -2 are two zeroes.
—(-2) _ -b _ —Coefficient of x
1 a  Coefficient of x*
Constant term

Coefficient of x?

Sum of zeroes=4-2=2=

Product of zeroes =4 x -2 =-8 = _TS L.
a

(ii) 4s2-4s+1
Here,a=4,b=-4andc=1
We have, 4s2-4s+1
= 4s52-25-2s+1 = 25(2s5-1)-1(2s-1)
= (2s-1)(2s-1)
Equating this equal to 0 will find values of 2 zeroes of this polynomial.
= (2s-1)(2s-1) =0

11
=>85=—,—
2 2
. . 11
Therefore, two zeroes of this polynomial are E,E
-(-1 -(4 - — ici
Sum of zeroes = 1+1= 1= ( )><ﬂ = ( ) = —b= Coef.fll(:lent sz(
2 2 1 4 4 a Coefficient of x
Product of Zeroes = 1><1 21 == Con§t§nt termz
2 2 4 a Coefficient of x

(iii) 6x%2-3-7x

Here,a=6,b=-7andc=-3
We have, 6x2-3-7x

= 6x2-7x-3 = 6x2-9x+2x-3

= 3x(2x-3)+1(2x-3) = (2x-3)(3x+1)
Equating this equal to 0 will find values of 2 zeroes of this polynomial.
= (2x-3)(3x+1) =0

3 -1

= X=—,—
2 3

N | w

Therefore, two zeroes of this polynomial are ,_?1
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3,-1_9-2_7 _=(-7) _-b _ ~Cosfficient of x
Sum of zeroes= —"+—=——=—=—~ = — >
2 3 6 6 6 a Coeff|C|ent of X

Product of Zeroes = gx%l —_—1 =L Constant term

2 a Coefficient of x?

(iv) 4u?+8u

Here, a=4,b=8andc=0

4u2+8u = 4u(u+2)

Equating this equal to 0 will find values of 2 zeroes of this polynomial.

= 4u(u+2)=0

= u=0,-2

Therefore, two zeroes of this polynomial are 0, -2

Sum of zeroes = 0-2=-2 = 2,48, . Coef-fl.CIent of Z(

1 4 4 a Coefficient of x

_ Constant term

(o
a  Coefficient of X2

Product of Zeroes = 0x-2=0 = %:

v) t2-15
Here, a=1,b=0andc=-15
We have, t2-15 = t2=15 = t= i\/E
Therefore, two zeroes of this polynomial are \/E,—\/E
-b _ —Coefficient of x
Sum of zeroes = \/_5 + —\/_ O=—=—=
( ) 1 a Coefficient of x?

Product of Zeroes = \/E X (— \/E) -15 —_—15 —E = Constant term
1 a Cosfficient of X*

(vi) 3x2-x-4
Here, a=3,b=-landc=-4
We have, 3x2-x-4 = 3x2-4x+3x-4
= x(3x-4)+1(3x-4) = (3x-4)(x+1)
Equating this equal to 0 will find values of 2 zeroes of this polynomial.
= (3x-4)(x+1) =0

= x=—,—-1
3

Therefore, two zeroes of this polynomial are g,—l

1 _=(-1) _-b _ —Coefficient of x
3 3 a  Coefficient of X2

Sum of zeroes = g+(—1) =

Product of Zeroes = ﬂ><(— ) P Con.St?nt termz
3 3 a Coefficient of x
2. (i) % -1

Let quadratic polynomial be ax2+bx+c
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Let @ and S are two zeroes of above quadratic polynomial.

1 -b

a+ = — = —

b 4 a
a’xﬁ:-]_:_—lxﬂ:__él_g
1 4 4 a

O a=4b=-1c=-4
[J Quadratic polynomial which satisfies above conditions = 4x2-x-4

. 1
(ii) ﬁ,g

Let quadratic polynomial be ax2+bx+c
Let a and 8 be two zeros of above quadratic polynomial.

axf= 1 which is equal to c
3 a

U a=3b=-3/2,c=1
[0 Quadratic polynomial which satisfies above conditions = 3x2- 3V2x+1

(i) 0,5
Let quadratic polynomial be ax2+bx+c
Let @ and S be two zeros of above quadratic polynomial.
a+ﬁ =0 :9 - __b
1 a

axﬁ: \/_:_5 :E
1 a
[ a=1b=0,c=5

[0 Quadratic polynomial which satisfies above conditions = x2+ V5

(iv) 1,1
Let quadratic polynomial be ax2+bx+c
Let @ and S8 be two zeros of above quadratic polynomial.

poq (1) _-b
afp=1= 1 a

axﬁ:l:

P

c
a

O a=lb=-1c=1
[0 Quadratic polynomial which satisfies above conditions = x2-x+1

-i1
44
Let quadratic polynomial be ax2+bx+c
Let @ and S be two zeros of above quadratic polynomial.

v)
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-1 -b
a+tf=—=—
- 1 _C
a X ﬁ_ =

O a=4,b=1c=1
[0 Quadratic polynomial which satisfies above conditions = 4x2+x+1
(vi) 4,1

Let quadratic polynomial be ax2+bx+c
Let @ and S be two zeros of above quadratic polynomial.

a+ﬁ:4ﬂ =__b

1 a
1 c
axfB=1===—
g 1 a

0 a=lb=-4c=1
[J Quadratic polynomial which satisfies above conditions = x2-4x+1
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CLASS - X Mathematics
Chapter-02 Polynomials (Exercise 2.3)

Answers:
1. i)
X-3
x*-2) x*-3x*+5x-3
+x° +2X
-3x* +7x-3
F3x* 6
7xX-9
Therefore, quotient = x - 3 and Remainder = 7x - 9
(ii)
X +x-3
x> —x+1) x*-3x*+4x+5
+x*+x X
—4x% +4x+5+x°
FXEX +x°
—-3x*+3x+5
F3x° £3xF3
8
Therefore, quotient = x2 + x - 3 and, Remainder = 8
(iii)
-x*-2
-x*+2) x*-5x+6
+ x* F2X°
—5X+6+2%°
F4+2x°
-5x+10

Therefore, quotient = -x2 - 2 and, Remainder = -5x + 10
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2. i
Y 242 +3t+4

x*=3) 2t*+3x*-2t* -9t -12
+2t* F6t?
+3t3 +4t% -9t -12
+3t° FOo
+4t*+0-12
+4t°  F12
0

Remainder = 0
Hence first polynomial is a factor of second polynomial.

(ii)
3% —4x+2

X +3x+1) 3x* +5x3—7x% +2x+2
+3x* +9x° +3x°

—4x3 —10X* +2x+2

F4x° F12x° F4x

+2X% +6X+2
+ 2% +6X+2
0

Remainder = 0
Hence first polynomial is a factor of second polynomial.

(iii)

x2 -1

X =3x+1) x> —4x> +x° +3x +1

+X°FICFEX

- +3x +1
X +3xF1
2

Remainder #0
Hence first polynomial is not factor of second polynomial.
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3. Two zeroes of (3x*+6x3-2x2-10x-5) are \/gand —\E which means that

(X_\/EJ(X*— g) =x° —g is a factor of (3x*+6x3-2x2-10x-5).

Applying Division Algorithm to find more factors we get:
3x° +6x+3

X’ —g) 3x* +6x° -2x* -10x-5

+3x* +5x°
+6x° +3x* -10x-5
+6x° F10x
+3x° -5
+3x° 5
0

We have p(x) = g(x) x q(X).
=  (3x*+6x3-2x2-10x-5) = (X° —g)(3x2+6x+3)

= (X —2)3(x2+2x+1) =3(x° —g)(x2+x+x+1)

=3(x° —2)(x+1)(x+1)

Therefore, other two zeroes of (3x*+6x3-2x2-10x-5) are -1 and -1.

4. Let p(x) = x3-3x2+x+2, q(x) = (x - 2) and r(x) = (-2x+4)

According to Polynomial Division Algorithm, we have

p(x) = g(x).q(x) + r(x) = x3-3x2+x+2 = g(x).(x-2)-2x+4
= x3-3x2+x+2+2x-4 = g(x).(x-2) = x3-3x2+3x-2 = g(x).(x-2)

x* =3x%+3x-2
X=2
So, Dividing (x3-3x2+3x-2) by (x-2), we get
x? - x+1
x=2) x®=3x?+3x-2

+x3F2x°

=g9() =

-x*+3x-2
FX2£2x
X-2
+XF¥2
0
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X3 =3x?+3x-2
X—=2

=x?—x+1

Therefore, we have g(x) =

5. (i) Let p(x) = 3x2+3x+6, g(x) =3
x>+ X+2

3) 3x* +3x+6
+3x°
+3x+6
+ 3X

+6
+6

So, we can see in this example that deg p(x) = deg q(x) = 2

(ii) Letp(x) =x3+5and g(x) = x2-1
X

x?-1) x*+5
+x3  FX

X+5

We can see in this example that deg q(x) =degr(x) =1

(iii) Letp(x) = x2+5x-3, g(x) = x+3
X+2

x+3) x*+5x-3
+ X% +3x
+2x-3
+2X+6
-9
We can see in this example that deg r(x) = 0
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CLASS - X Mathematics
Chapter-02 Polynomials (Exercise 2.4)

Answers:

1. (i)  Comparing the given polynomial with ax® +bx® +cx +d, we get
a=2b=lc=-5and d=2

3 2
p(ljzz(lj +(£j _5(Ej +2 = 1+1_§ +2 = w =0
2 2 2 2 4 4 2 0

p(1)=2(1)° +(2)* -5(1) +2 = 2+1-5+2 =0
p(-2) =2(-2)° +(2)* -5(2) +2 = 2(-8) +4+10+2 = -16+16 =0
O 1 1 and -2 are the zeroes of 2x° + x* —=5x +2.
1 1+2-4 -1 _ D
N g =_+1+(2) = = =
ow, a+fB+y 2+ +(-2) 5 7 7
1 1 1 -5_¢C
And = =@ +()(-2)+(2)| = |=2-2-1=2==
nd - apepyvas (00D +(2) 5] = 321
1 -2 _—d
And = =x1x(2) =1 == =
nd - afy = 5x1x(=2) 2 a

(ii)  Comparing the given polynomial with ax® +bx® +cx +d, we get
a=1b=-4,c=5and d =-2.

p(2)=2(2)°-4(2)" +5(2) -2 = 8-16+10-2 = 0
p(1) = (1)’ -4(2)* +5(1) -2 = 1-4+5-2 =0

O 2,1 and 1 are the zeroes of X* —4x? +5x —2.
(A b
Now, a+fB+y=2+1+1=4=— "L =—
1 a
And  ap+py+ya=(2)(1)+(1)(1)+(1)(2) = 2+1+2 = %;2
(-2} _
And O’ﬂy =2x1x1=2 :u :_d
1 a
2. Let the cubic polynomial be ax® +bx® +cx +d and its zeroes be @, and .
— _2 _ —
Then a+p+y=2= uz—b and af+py+ya= —7:—7 =c
1 a 1 a
And apfy = —14=_—14 =g
1 a

Here, a=1b=-2,c=-7 and d=14
Hence, cubic polynomial will be x® —2x* —7x +14.
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3. Since (a—b),a,(a+b) are the zeroes of the polynomial x* —3x* +3x +1.
O a+fB+y =a-b+b+a+b =—_(;3) =3
= 3a=3 = a=1
And aB+pBy+ya-= (a—b)a+a(a +b) +(a +b)(a —b) :% -1

= a’—ab+a” +ab +a® -b* =1
=  Z’-b’=1 =  3(1)°-b*=1 [-a=1]

= 3-b?=1 = b=+2
Hence a=1and b=+2.

4. Since 2++/3 are two zeroes of the polynomial p(x) =x* -6x> —26x* +138x —35.

Let x=2++/3 =  x-2=+/3
Squaring both sides, X —4x+4=3 = X’ —4x+1=0
Now we divide p(x) by x*—4x+1 to obtain other zeroes.

x*—2x-35

x* —4x+1) x* -6x> —26x* +138x -35
+xX Fa4xi+ X
- 2x° —27x* +138x
2+ 8X*F 2x
—35%” +140x -35
F 35x° £140xF 35
0

O p(x) =x* —6x° —26x° +138x -35

= (x2 - 4x +1)(x2 -2X —35) = (x2 - 4x +1)(x2 —7X +5x —35)

= (x‘2 - 4x +1)[x(x—7) +5(x =7)] = (x2 - 4x +1)(x +5)(x -7)
= (X+5) and (X—7) are the other factors of p(X).

0 —5 and 7 are other zeroes of the given polynomial.
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5. Let us divide x* —6x® +16x* —25x +10 by x* - 2x +K.
X* —4x+(8-k)

x? —2x+k) x* —6x® +16x> —25x +10
+x'F2C+ ko
- 4% +(16 —k) x* =25x +10
FAC 8x* T 4kx
(8-k) x* +(5k —25) x +10
F(8-k)x*F 2(8-k)xx(8-k)k
(2k-9)x~(8-k)k +10

(0 Remainder = (2k —9) X—(8 —k) k +10

On comparing this remainder with given remainder, i.e. X+ a,
2k-9=1 = 2k =10 = k=5

And -(8-k)k+10=a = a=-(8-5)5+10=-5
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.1)

Answers:

1. Let the present age of Aftab and his daughter be x and y respectively.
Seven years ago, Age of Aftab = x - 7 and Age of his daughter =y - 7
According to the given condition,

(x=7)=7(y-7) = x-7=7y-49 =  x-7y=-42
Again, Three years hence, Age of Aftab = x + 3 and Age of his daughter =y + 3
According to the given condition,

(x+3)=3(y+3) =  x+3=3y+9 =  x-3y=6
Thus, the given conditions can be algebraically represented as:
X-7y=-42 = x=-42+7y

Three solutions of this equation can be written in a table as follows:
X -7 017
y 5 6 | 7
Andx-3y=6 = Xx=6+3y

Three solutions of this equation can be written in a table as follows:
X | 6 3 0
yl0] -1 -2

The graphical representation is as follows: Yy
4
Concept insight: In order to represent the 3
algebraic equations graphically the solution | €01 _
set of equations must be taken as whole X=_u PR 3_._,__]0 T ll ’qu:’"
numbers only for the accuracy. Graph of the (0,-2) " (3,-1)
two linear equations will be represented by ./q(:‘ _3
a straight line. L -5
—f
|
-8
g
v
2. Let cost of 1 cricket bat = Rs x and let cost of 1 cricket ball=Rs y
According to given conditions, we have
3x+6y=3900 = x+2y=1300 - (1)
And x+3y=1300 - (2)

To represent them graphically, we will find 3 sets of points which lie on the lines.
For equation x + 2y = 1300, we have following points which lie on the line

x 0 1300

y 650 O

For equation x + 3y = 1300, we have following points which lie on the line
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X 0 1300
y 1300 0
3

We plot the points for both of the equations and it is the graphical representation of

the given situation.
\ Y

It is clear that these lines intersect at B (1300, 0).
3. Let cost of 1 kg of apples = Rs x and let cost of 1 kg of grapes=Rsy
According to given conditions, we have
2x+y =160 (1)
4x + 2y =300 = 2x+y =150 - (2)
So, we have equations (1) and (2), 2x + y = 160 and 2x + y = 150 which represent
given situation algebraically.
For equation 2x + y = 160, we have following points which lie on the line

x 50 45
y 60 70
For equation 2x + y = 150, we have following points which lie on the line
X 50 40
y 50 70

We plot the points for both of the equations and it is the graphical representation of
the given situation.

e 40 . -

-20-10 102030405060_76\\901&)7)(
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.2)

Answers:

1. (i) Let number of boys who took part in the quiz = x
Let number of girls who took part in the quiz =y
According to given conditions, we have

x+y=10 - (1)
And,y=x+4 = xX-y=-4 .- (2)
For equation x + y = 10, we have following points which lie on the line
x 0 10
y 10 0 v

For equation x - y = -4, we have following
points which lie on the line

x 0 -4

y 4 0
We plot the points for both of the equations to
find the solution.
We can clearly see that the intersection point
of two lines is (3, 7).
Therefore, number of boys who took park in

N

the quiz = 3 and, number of girls who took
part in the quiz = 7.

(ii) Let cost of one pencil = Rs x and Let cost of one pen=Rsy
According to given conditions, we have

B /400

5x+ 7y =50
7x+ 5y =46

(1)
- (2)

YA

For equation 5x + 7y = 50, we have

(3, 5)

following points which lie on the line ;
x 10 3 ‘
y O 5 4
For equation 7x + 5y = 46, we have ;
following points which lie on the line X’

(10,0)

oints, " .O...1Y..r,,\7x
y _2 5 Y" (81"2)

We can clearly see that the intersection point of two lines is (3, 5).
Therefore, cost of pencil = Rs 3 and, cost of pen =Rs 5

(i) 5x-4y+8=0,7x+6y-9=0
Comparing equation 5x -4y + 8 =0 withawx+ biy+ci=0and 7x+ 6y - 9 =
0 with azx + by + c2 =0,
Weget,a1=5,b1=-4,c1=8,a2=7,b2=6,c2=-9

We have 2L # Hbecause > 7 -4
a, b 7 6
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Hence, lines have unique solution which means they intersect at one point.
(i) 9x+3y+12=0,18x+6y+24=0
Comparing equation 9x + 3y + 12 = 0 with aix + b1y + c1=0and 18x + 6y + 24 =
0 with azx + by + c2 =0,
Weget,a1=9,b1=3,c1=12,a2=18,b2=6,c2 =24
We have ﬁ:ﬂ:& because 222:2
a, b, ¢ 18 6 24
Hence, lines are coincident.
(iii) 6x-3y+10=0,2x-y+9=0
Comparing equation 6x - 3y + 10 = 0 withaix+ biyy+c1=0and 2x-y+9 =
0 with azx + by + ¢c2 =0,
Weget,a1=6,b1=-3,c1=10,a2=2,b2=-1,¢c2=9

We have ﬁ=£;t& because §:__3¢E
a2 b2 C2 2 - 1 9
Hence, lines are parallel to each other.

3. (i) 3x+2y=5,2x-3y=7
Comparing equation 3x + 2y = 5 with a1x + b1y + c1 = 0 and 2x - 3y = 7 with axx
+by+c2=0,
Weget,a1=3,b1=2,c1=5a2=2,b2=-3,c2=-7
ﬁ :g and H :2

a 2 b, 3
a b . . . .
Here — # b—whlch means equations have unique solution.
a b

Hence they are consistent.

(i) 2x-3y=8,4x-6y=9
Comparing equation 2x — 3y = 8 with aix + b1y + c¢1 = 0 and 4x - 6y = 9 with axx

+by+c2=0,

Weget,a1=2,b1=-3,c1=-8,a2=4,b2=-6,c2=-9
a _b ¢ I _1,-8

Here — =— # —‘because —=—# —

a, b ¢ 2 2 -9
Therefore, equations have no solution because they are parallel.
Hence, they are inconsistent.

(iii) %x+§y =7, 9x- 10y = 14

Comparing equation %X+% y=7withaix+ by +c1=0and 9x - 10y =
14 with azx + bay + c2 =0,
We get, a1 = %, b1= %, c1=-14,a2=9, b, =-10,c2 = -14

3 >
1:;:1 andﬂ:i:_—l
a 9 6 b -10 6
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(iv)

4, (1)

(i)
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Here & £ 5

a b
Therefore, equations have unique solution.
Hence, they are consistent.

5x-3y=11,-10x + 6y = -22

Comparing equation 5x - 3y = 11 with aix + b1y + c1=0and -10x + 6y =
-22 with axx + by + c2 =0,

We get,a1=5,b1=-3,c1=-11,a2=-10,b2=6,c2 =22

ﬁ:i:_l b'—__3:__land&: 1 —__1

a, -10 2'b 6 2 c, 22 2

Therefore, the lines have infinite many solutions.
Hence, they are consistent.

x+y=52x+2y=10
For equation x + y - 5 = 0, we have following points which lie on the line

x 0 5
y 5 0
For equation 2x + 2y — 10 = 0, we have following points which lie on the line
x 1 2
y 4 3

We can see that both of the lines coincide.
Hence, there are infinite many solutions.
Any point which lies on one line also lies
on the other. Hence, by using equation (x
+y-5=0),wecansaythatx=5-y

We can assume any random values for y
and can find the corresponding value of x
using the above equation. All such points
will lie on both lines and there will be
infinite number of such points.

x-y=8,3x-3y=16
For x - y = 8, the coordinates are:

X 0 8
y | -8 0
And for 3x - 3y = 16, the coordinates
16
X 0 —
3
-16
— 0
Y173
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Plotting these points on the graph, it is clear that both lines are parallel. So the
two lines have no common point. Hence the given equations have no solution
and lines are inconsistent.

(iii) 2x+y=6,4x-2y=4 ) Y

For equation 2x + y - 6 = 0, we have following K\A(O 6)
points which lie on the line '
x 0 3
y 6 0

For equation 4x - 2y - 4 = 0, we have following

points which lie on the line
x 0 1 1 P(2,2)

y 2 0
: s \BE.O .y
X 0 D(1, 0 \
We can clearly see that lines are intersecting 1
at (2, 2) which is the solution.  f£ci0,-2)
Hence x = 2 and y = 2 and lines are consistent. : /
Az
(iv) 2x-2y-2=0,4x-4y-5=0 ):
For 2x - 2y - 2 = 0, the coordinates are: '
x [ 2] 0 1.
y | 0 | -2 | (29 / "/
And for 4x - 4y - 5 = 0, the coordinates X! 4 /D >X
5 q) A2, 0)
X 0 —
4 ,
- 5
1EE P
/ B(0, - 2)
Plotting these points on the graph, it is clear '

that both lines are parallel. So the two lines have no ¥
common point. Hence the given equations have no solution and lines are inconsistent.

Let length of rectangular garden = x metres
Let width of rectangular garden = y metres

According to given conditions, perimeter =36 m = x+y=36 ... (i)
And x=y+4 = x-y=4 ... (ii)
Adding eq. (i) and (ii),

2x =40 = x=20m
Subtracting eq. (ii) from eq. (i),

2y =32 = y=16m

Hence, length = 20 m and width = 16 m

(i) Let the second line be equal to axx +bzy + c2 =0
Comparing given line 2x + 3y - 8 = 0 with aix + b1y + c1 =0,
Wegetai=2,b1=3andc1=-8
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. . . . a b
Two lines intersect with each other if -4 #—1
a, b,
So, second equation can be X + 2y = 3 because & % %
a, )

(ii) Letthe second line be equal to azx +bzy + c2=0
Comparing given line 2x + 3y - 8 = 0 with aix + b1y + ¢1 =0,
Wegetai=2,b1=3andc1=-8

Two lines are parallel to each other if & - b 5
a2 bZ CZ
1 a'1 —_ bl C1
So, second equation can be 2x + 3y - 2 = 0 because — = b £ —
a2 2 C2

(iii) Letthe second line be equal to axx +bzy + c2=0
Comparing given line 2x + 3y - 8 = 0 with aix + by + ¢1 =0,
Wegetai=2,b1=3andc1=-8
b

. . o a C
Two lines are coincident if =+ =—=

o
a, b ¢

So, second equation can be 4x + 6y - 16 = 0 because il :H =&
a2 b2 C2
7. For equation x - y + 1 = 0, we have following points which lie on the line
x 0 -1
y 1 0
For equation 3x + 2y - 12 = 0, we have following points which lie on the line
x 4 0

0 6
i

y
A
\ D(O, 6)

—1, 0B A
o 50

1y

We can see from the graphs that points of intersection of the lines with the x-axis
are (-1, 0), (2, 3) and (4, 0).
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.3)

Answers:
1. )] x+y=14 - (1)
x-y=4 .. (2)
x =4 +y from equation (2)
Putting this in equation (1), we get
4+y+y=14 = 2y=10 = y=5
Putting value of y in equation (1), we get
x+5=14 = x=14-5=9
Therefore,x=9andy =5
(i) s-t=3 - (1)
s t
3+ > 6 - (2)
Using equation (1), we can say thats=3 + ¢
Putting this in equation (2), we get
ﬂ+£:6 = §i_2t_+§:6 = S5t+6=36
3 2 6
=> 5t=30 = t=6
Putting value of t in equation (1), we get
s-6=3 = s=3+6=9
Therefore, t=6ands=9
(iii) 3x-y=3 .. (1)
9%-3y=9 ..(2)
Comparing equation 3x - y = 3 with aix +b1y +c1 = 0 and equation 9x - 3y =
9 with axx + by + c2 = 0,
Wegetai=3,b1=-1,c1=-3,a2=9,b2=-3 and c2 = -9
Here i = g = El_
a2 b2 C?
Therefore, we have infinite many solutions for x and y
(iv) 0.2x+03y=1.3 - (1)
0.4x + 0.5y =2.3 - (2)
Using equation (1), we can say that
0.2x=13- 0.3y x= 23703
0.2
Putting this in equation (2), we get
0.4 (130#)+ 0.5y=23 = 2.6 -0.6y+0.5y=2.3
=> -0.1y=-0.3 = y=3
Putting value of y in (1), we get
0.2x+0.3(3)=1.3 = 0.2x+09=1.3
= 0.2x=0.4 = xX=2

Therefore,x=2and y =3
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(v) \/§x+\/§yzo .......... (D
V3x-/8y=0 . (2)
Using equation (1), we can say that
X= _—\/§y
V2
Putting this in equation (2), we get
-3y -3y
\/5 L —\/g =0 = ——\/g =0
V2 d 2
= y(_—?’ - \/gj =0 = y=0
J2
Putting value of y in (1), we getx=0
Therefore,x=0andy =0
. 3x b5y
i ——=-2 ..(1
V) =3 (1)
x y 13
—+==— .. (2
3 2 6 (2)
Using equation (2), we can say that
X= g_l X3 = xX= 1_3—ﬂ
6 2 2 2
Putting this in equation (1), we get
E(E_ﬂj_ﬂzi o Py Sy
202 2 3 1 4 4 3
- —27y—20y:_2__§9 N —47y:—8—39
12 4 12 4
ﬂ ::ﬂ = y = 3
12 4
Putting value of y in equation (2), we get
x,3_13 Xx_13 3_13-9_4_2
== = = == ===
3 2 6 3 6 2 6 6 3
X_2
= —=— = X=2
3 3

Therefore,x=2andy =3

2. 2x+3y=11 ..(1)

2x -4y =-24 ...(2)

Using equation (2), we can say that
2x=-24+4y = x=-12+2y

Putting this in equation (1), we get
2(-12+2y)+3y=11

= 7y =35

Putting value of y in equation (1), we get

= -24+4y+3y=11
= y=5

Material downloaded from http://myCBSEquide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks




|% myCBSEguide.com
A Complete guide for CBSE students

NCERT Solutions
2x+3(5)=11 = 2x+15=11
= 2x=11-15=-4 = x=-2
Therefore,x=-2andy =5
Putting values of x and y in y = mx + 3, we get
5=m(-2)+3 = 5=-2m+3
= -2m=2 = m=-1
3. (i) Let first number be x and second number be y.
According to given conditions, we have
xX-y=26 (assuming x > y) - (1)
x=3y (x>y) .. (2)
Putting equation (2) in (1), we get
3y-y=26 = 2y =26 = y=13
Putting value of y in equation (2), we get
x=3y=3x13=39
Therefore, two numbers are 13 and 39.
(ii)  Letsmaller angle =x and let larger angle =y
According to given conditions, we have
y=x+18 .. (1)
Also, x+y=1800 (Sum of supplementary angles) - (2)
Putting (1) in equation (2), we get
x+x+18=180 = 2x=180-18=162 = x=810

Putting value of x in equation (1), we get
y=x+18=81+18=990
Therefore, two angles are 819 and 999.

(iii)  Let cost of each bat = Rs x and let cost of each ball =Rs 'y
According to given conditions, we have

7x + 6y = 3800 - (1)
And, 3x+5y=1750 .. (2)
Using equation (1), we can say that
7x =3800 - 6y = x=%7_6y
Putting this in equation (2), we get
3 (-3—8%7&}@:1750 > (%;]Byj+5y= 1750
- Sy 18y _1750 _11400 - 35y-18y _ 12250-11400
1 7 1 7 7 7
= 17y =850 = y=50

Putting value of y in (2), we get

3x+250=1750
=> 3x=1500 = x=500
Therefore, cost of each bat = Rs 500 and cost of each ball = Rs 50

(iv)  Letfixed charge = Rs x and let charge for every km = Rs y

According to given conditions, we have

x+ 10y =105 - (1)

x+ 15y =155 - (2)
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Using equation (1), we can say that
x=105-10y
Putting this in equation (2), we get
105 - 10y + 15y = 155 = 5y=50 = y=10
Putting value of y in equation (1), we get
x+10(10) =105 = x=105-100=5

Therefore, fixed charge = Rs 5 and charge per km = Rs 10
To travel distance of 25 Km, person will have to pay = Rs (x + 25y) = Rs (5 + 25
x 10) =Rs (5 + 250) = Rs 255
Let numerator = x and let denominator =y
According to given conditions, we have
X+2 _ 9

— - (1
y+2 11 e
X+3_5
=— - (2)
y+3 6
Using equation (1), we can say that
11 (x+2)=9y+18 = 11x+22=9y+18
> 11x=9y-4 5 o gZ -4
11

Putting value of x in equation (2), we get

6(9y_4+3j:5(y+3) = ﬂ—%+18:5y+15
11 11 11
_24, 3.0y Sy _, ~ _24+33_55y-54y
11 1 1 11 11 11
= y:9
Putting value of y in (1), we get
—X+2:2 = x+2=9 = x=7
9+2 11

Therefore, fraction =X Z
y 9

Let present age of Jacob = x years

Let present age of Jacob’s son =y years

According to given conditions, we have
(x+5)=3(+5) (1)

And, (x-5)=7(y-5) - (2)

From equation (1), we can say that

x+5=3y+15 = x=10+ 3y

Putting value of x in equation (2) we get
10+3y-5=7y-35

= -4y =-40 = y =10 years

Putting value of y in equation (1), we get
x+5=3(10+5)=3x15=45

= x=45-5=40years

Therefore, present age of Jacob = 40 years and, present age of Jacob’s son = 10

years
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Answers:
1. (i)
(ii)

CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.4)

X+y=5 - (1)
2x-3y=4 ..(2)
Elimination method:
Multiplying equation (1) by 2, we get equation (3)
2x+2y=10 ..(3)
2x-3y=4 ..(2)
Subtracting equation (2) from (3), we get
6

51=6 = y 5

Putting value of y in (1), we get

X+ 6 =5 = X=5- 6 = L
5 5 5
Therefore, x = 2 andy = é
5 5
Substitution method:
x+y=5 .. (1)
2x-3y=4 ..(2)
From equation (1), we get,
x=5-y
Putting this in equation (2), we get
2(5-y)-3y=4 = 10-2y-3y=4
= S5y=6 = y= g
Putting value of y in (1), we get
6 19
X=5-—-=—
5 5

Therefore, x = 9 and y = 6

3x+4y=10 - (1)

2x-2y=2 .. (2)

Elimination method:

Multiplying equation (2) by 2, we get (3)
4x-4y=4 ..(3)
3x+4y=10 ..(1)

Adding (3) and (1), we get

7x=14 = x=2
Putting value of x in (1), we get
3(2)+4y=10 = 4y=10-6=4 = y=1

Therefore,x=2andy =1
Substitution method:
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3x+4y=10 - (1)
2x-2y=2 .. (2)
From equation (2), we get
2x=2+2y = x=1+y . (3)
Putting this in equation (1), we get
3(1+y)+4y=10 = 3+3y+4y=10
= Ty=7 = y=1
Putting value of yin (3), we getx=1+1=2
Therefore,x=2andy=1
(iii) 3x-5y-4=0 - (1)
Ox=2y+7 - (2)
Elimination method:
Multiplying (1) by 3, we get (3)
9x-15y-12=0 - (3)
9x-2y-7=0 .. (2)
Subtracting (2) from (3), we get
-13y-5=0 = -13y =5 = y:l—s

Putting value of y in (1), we get

3x-5(2]-4=0 5> x=4- 22D
13 13 13 13
27 _ 9
X= =—
13x3 13
Therefore, x = 2 andy = -:é
13 13
Substitution Method:
3x-5y-4=0 (1)
Ox=2y+7 .. (2)
From equation (1), we can say that
+
3x=4+5y = x=435y
Putting this in equation (2), we get
4+35y
9 T -2y=7 = 12+ 15y -2y=7
\
= 13y=-5 = -3
Y y 3
Putting value of y in (1), we get
3x-5 (_—5) =4
13
25 52-25_27 27 _ 9
= 3x=4- —= = = X= =—
13 13 13 13x3 13
9 -5
Therefore,x= — andy = —
13 13
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: X 2y
iv —+—=-1 (1
(iv) >+ 3 (1)
Yy _
X—==3 .. (2
3 (2)
Elimination method:
Multiplying equation (2) by 2, we get (3)
2x—§y:6 - (3)
X 2y
—+—==-1 (1
>3 (1)
Adding (3) and (1), we get
éX =5 > xX=2
2
Putting value of x in (2), we get
y
2- == = =-3
3 y
Therefore,x=2and y = -3
Substitution method:
X 2y
—+—=-1 - (1
>+ 3 (1)
Yy _
X—==3 .. (2
3 (2)
. /. Yy _ 9+ Yy
From equation (2), we can say that Xx=3 +§ =3
Putting this in equation (1), we get
—9+y+gy:-— = —9+y+4y:—1
6 3 6
= 59+9=-6 = 5y=-15 = y=-3
Putting value of y in (1), we get
X42(-3)=-1 > x=2
2 3
Therefore,x=2and y = -3
2. (i) Let numerator =x and let denominator =y
According to given condition, we have
X_+1 = 1 L = l
y-1 y+1 2
= x+1l=y-land2x=y+1
= x-y=-2 ..(1)and2x-y=1 .. (2)
So, we have equations (1) and (2), multiplying equation (1) by 2 we get (3)
2x-2y=-4 -.(3)
2x-y=1 - (2)
Subtracting equation (2) from (3), we get
-y= —5 = y= 5

Putting value of y in (1), we get
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x-5=-2 = x=-2+5=3
X f—
y 5
(ii) Letpresent age of Nuri = x years and let present age of Sonu = y years
5 years ago, age of Nuri = (x - 5) years
5 years ago, age of Sonu = (y - 5) years
According to given condition, we have
(x-5)=3(-5) = x-5=3y-15 = x-3y=-10 .. (1)
10 years later from present, age of Nuri = (x + 10) years
10 years later from present, age of Sonu = (y + 10) years
According to given condition, we have
(x+10)=2(y+10) = x+10=2y+20 = x-2y=10 .. (2)
Subtracting equation (1) from (2), we get
y=10-(-10) = 20 years
Putting value of y in (1), we get
x-3(20)=-10 = x-60=-10 = x =50 years
Therefore, present age of Nuri = 50 years and present age of Sonu = 20 years
(iii) Letdigit atten’s place = x and Let digit at one’s place = y
According to given condition, we have

[ESS)

Therefore, fraction =

xX+y=9 (1)
And 9 (10x+y)=2 (10y +x) = 90x + 9y = 20y + 2x
= 88x=11y = 8x=y = 8x-y=0 - (2)
Adding (1) and (2), we get

9% =9 = x=1

Putting value of x in (1), we get
1+y=9 = y=9-1=8
Therefore, number =10x+y=10(1) +8=10+8=18
(iv) Letnumber of Rs 100 notes = x and let number of Rs 50 notes =y
According to given conditions, we have

x+y=25 .. {1)
and 100x + 50y = 2000 = 2x+y=40 ..(2)
Subtracting (2) from (1), we get

-x=-15 = x=15
Putting value of x in (1), we get

15+y=25 = y=25-15=10

Therefore, number of Rs 100 notes = 15 and number of Rs 50 notes = 10
(v)  Letfixed charge for 3 days = Rs x
Let additional charge for each day thereafter = Rs y
According to given condition, we have
x+4y=27 ..(1)
x+2y=21 ..(2)
Subtracting (2) from (1), we get

2y=6 = y=3
Putting value of y in (1), we get
x+4(3)=27 = x=27-12=15

Therefore, fixed charge for 3 days = Rs 15 and additional charge for each day
after 3 days=Rs 3
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.5)

Answers:

1. (i) x-3y-3=0
3x-9y-2=0
Comparing equation x - 3y - 3 =0 withaix+biy+c1=0and 3x -9y -2 =
0 with axx + by + c2=0,
Wegetai=1,b1=-3,c1=-3,a2=3,b2=-9,c2=-2

Here & - b 25 this means that the two lines are parallel.
a2 b2 CZ
Therefore, there is no solution for the given equations i.e. it is inconsistent.
(i) 2x+y=5
3x+2y=8
Comparing equation 2x + y = 5 with aix +b1y + c1 = 0 and 3x + 2y = 8 with axx +
bzy +C2 = 0,

Wegetai=2,b1=1,c1=-5,a2=3,b2=2,c2=-8

a . . . . . .
Here — # chls means that there is unique solution for the given equations.

a, b
x ¥ 1
1 -5 2 1
2><:_g><:3 ><:2
X _ y _ 1
3D =(2)(-5) (5B -(=8)(2) ((2)2-3)1
X y 1 Xx_y_1
-_— = :> —_ = = =
-8+10 -15+16 4-3 2 1 1

= x=2andy=1

(iii) 3x-5y=20
6x - 10y =40
Comparing equation 3x - 5y = 20 with aix +b1y + c1 =0 and 6x - 10y =
40 with azx + by + c2 =0,
Wegetai=3,b1=-5,c1=-20,a2=6,b2=-10, c2 =-40

Here ﬁ = ﬂ = &
a2 bZ CZ
It means lines coincide with each other.
Hence, there are infinite many solutions.
(iv) x-3y-7=0
3x-3y-15=0
Comparing equation x - 3y - 7 = 0 with aix +b1y +c1=0and 3x -3y - 15 =
0 with azx + by + ¢c2 =0,
Wegetai=1,b1=-3,c1=-7,a2=3,b2=-3,c2=-15
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Here & # %this means that we have unique solution for these equations.
a b
X ¥ 1
& -7 1 -3
I SS S
X _ y _ 1
)E)=-EHED EDB) =15 (=3)1-(-3)3
45-21 -21+15 -3+9 24 -6 6

= x=4andy=-1

2. (i) Comparing equation 2x + 3y - 7 = 0 with aix + byy + c1 =0 and (a - b) x + (a + b)
y-3a-b+2=0withax+by+c2=0
Wegetai=2,b1=3andc1=-7,a2=(a-b),b2=(a+b)andc2=2-b-3a

Linear equations have infinite many solutions if & - % = %
2 2
2 3 -7 2 3 3 -7

e = = = = and =

a-b a+b 2-b-3a a-b a+b a+b 2-b-3a
= 2a+2b=3a-3b and 6-3b-9a=-7a-7b
= a=>5b ..(1) and -2a=-4b-6 - (2)
Putting (1) in (2), we get

-2(5h)=-4b-6 = -10b +4b=-6
= -6b=-6 = b=1
Putting value of b in (1), we get

a=5b=5(1)=5
Therefore,a=5and b =1
(ii) Comparing (3x+y-1=0)withaix+ by +c1=0and (2k-1)x+ (k- 1)y -2k -
1 = 0) with azx + bzy + c2=0,
Wegetai=3,bi=1landci=-1,a2=(2k-1),b2=(k-1)and c2=-2k-1

Linear equations have no solution if A - b 25
a2 b2 CZ
3 _ 1 -1 3 _ 1
= z = P
2k-1 k-1 -2k-1 2k-1 k-1
= 3(k-1)=2k-1 = 3k-3=2k-1
= k=2
3. Substitution Method

8x+5y=9 ..(1)
3x+2y=4 ..(2)
From equation (1),

5y=9 - 8x = y=
Putting this in equation (2), we get
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3x+2(9_ng=4 o 3y BTIX
5 5
= 3x—%x:%—? = 15x-16x=20-18 = x=-2
Putting value of x in (1), we get
8(-2)+5y=9 = 5y=9+16=25 = y=5
Therefore,x=-2andy =5
Cross multiplication method
8x+5y=9 ..(1)
3x+2y=4 ..(2)
X ¥ 1
S
2 4 3 ;.
X _ y _ 1
5(-4)=2(-9) (-9)3-(-4)8 8x2-5x3
x __y _ 1 I S
-20+18 -27+32 16-15 -2 5 1

= x=-2andy=5

4. (i) Let fixed monthly charge = Rs x and let charge of food for one day = Rs y
According to given conditions,
x+20y=1000 (1),
andx + 26y =1180 ...(2)
Subtracting equation (1) from equation (2), we get
6y =180 = y=30
Putting value of y in (1), we get
x+20(30)=1000 = x=1000-600 =400
Therefore, fixed monthly charges = Rs 400 and, charges of food for one day =
Rs 30
(ii)  Let numerator = x and let denominator =y
According to given conditions,
x-1_1 x _1

—== .. =— .2

y 3 ® y+8 4 )
= 3x-3=y (1) 4x=y+8 - (1)
= 3x-y=3 ..(1) 4x-y=8 - (2)

Subtracting equation (1) from (2), we get
4x-y-(3x-y)=8-3 = x=5

Putting value of x in (1), we get

3(5)-y=3 = 15-y=3 = y=12

Therefore, numerator = 5 and, denominator =12

. X 5
[t means fraction = — =—

y 12
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(iii) Let number of correct answers = x and let number of wrong answers =y
According to given conditions,
3x-y=40 ..(1)

And, 4x - 2y =50 .. (2)
From equation (1), y=3x-40
Putting this in (2), we get
4x -2 (3x-40)=50 = 4x - 6x+80 =50
= -2x=-30 = x=15
Putting value of x in (1), we get
3(15)-y=40 = 45-y=40 = y=45-40=5
Therefore, number of correct answers = x = 15and number of wrong answers =
y=5

Total questions =x+y=15+5=20

(iv)  Letspeed of car which starts from part A = x km/hr
Let speed of car which starts from part B=y km/hr
According to given conditions,

100 _ 5 (Assuming x >y)
X-y
= 5x -5y =100 = x-y=20 - (1)
And, 100 =1
X+y

= x+y=100 ..(2)
Adding (1) and (2), we get

2x=120 = x =60 km/hr
Putting value of x in (1), we get
60-y=20 = y=60-20=40km/hr

Therefore, speed of car starting from point A = 60 km/hr
And, Speed of car starting from point B = 40 km/hr
(v) Let length of rectangle = x units and Let breadth of rectangle = y units
Area =xy square units. According to given conditions,
xy-9=(x-5)(y+3)
= xy-9=xy+3x-5y-15 = 3x-5y=6 ..(1)
And, xy+67=(x+3)(y+2)
= Xy+67=xy+2x+3y+6 = 2x+3y=61 ..(2)
From equation (1),

+

3x=6+5y = x=635y

Putting this in (2), we get
6+5y

2 3 +3y=61 = 12 + 10y + 9y = 183
= 19y =171 = y =9 units
Putting value of y in (2), we get

2x+3(9)=61 = 2x=61-27=34 = x =17 units

Therefore, length = 17 units and, breadth = 9 units
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.6)

Answers:

oo 2+t-
2x 3y
1,113 . (2)
33X 2y 6

1

Putting this in equation (1) and (2), we get

B+ﬂ:2and£+ﬂ:£-3
2 3 3 2 6

= 3p+2q=12and 6 (2p +3q) =13 (6)
= 3p+2g=12and 2p +3q =13
= 3p+2q-12=0 ..(3) and 2p+3q-13=0 - (4)
P q 1
2><:-12 3 Xl
3 -1J>{‘2 < 3
p N q - 1
2(-13)-3(-12) (-12)2-(-13)3 3x3-2x2
N P _ 9 - 1
-26+36 -24+39 9-4
= B:&:.} = B:_andﬂzé
10 15 5 10 15 5
= p=2andq=3

1
But —=p and l=q
X y
Putting value of p and q in this we get

1
X—Eandy—é
2 3
ii —+——==2 ..(1
(ii) &Jf\/; (1)
4 9
—-——=-1 .. (2
"y “

Leti—pand i—q
Py
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(iii)

(iv)

Putting this in (1) and (2), we get
2p+3q=2 ..(3)
4p-9q=-1 ..(4)

Multiplying (3) by 2 and subtracting it from (4), we get

4p-9q+1-2(2p+3q-2)=0
= 4p-9q+1-4p-6g+4=0

= -15¢+5=0
Putting value of q in (3), we get
2p+1=2 = 2p 1
Putting values of p and q in (
R
Jx 2 Jy 3
1 1 1_1
= “="gnd===
X 4 y 9
ﬂ+ 3y=14 ..(1)
X
3
v 4y =23 ..(2) and

Putting (3) in (1) and (2), we get
4p +3y=14 .. (4)
3p-4y=23 ..(5)

Multiplying (4) by 3 and (5) by 4, we get
3(4p+3y-14=0)and,4(3p-4y-23=0)

= 12p+9y-42=0 ... (6)
Subtracting (7) from (6}, we get

9y - (-16y) - 42 - (-92) = 0

= 25y +50=0
Putting value of y in (4), we get

4p +3 (-2) =14
= 4p = 20
Putting value of p in (3), we get
1
—_ = 5
X

Therefore, x = é andy=-2

5 1
—+ =2 . (1
x-1 y-2 M
6 3
—_ =1 . (2
Xx-1 -2 (2)
Let —=p and —— =
X— P -2 a

Putting this in (1) and (2), we get

N _ o1
=153
= p="%
1

=p and T =q), we get
= x=4andy=9
Let1=p .. (3)

X

12p-16y-92=0 ..(7)

Ly

4p-6=14
p:

X=

5

1
5

y=50-25=-2
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S5p+q=2 = 5p+q-2=0 ..(3)
And, 6p-3q=1 = 6p-3q-1=0 - (4)
Multiplying (3) by 3 and adding it to (4), we get
3(5p+q-2)+6p-3g-1=0
= 15p+3q-6+6p-3g-1=0

= 21p-7=0 = p:%
Putting this in (3), we get

5(%)+q—2=0 = 5+3g=6
= 3g=6-5=1 = q:%

Putting values of p and q in (i =p and 1 - q), we get
x-1 y—-2

1 1 1 1
x-1 3 y-2 3
= 3=x-land3=y-2 = x=4andy=5
(V) 7x -2y =5xy .. (1)
8x + 7y =15xy . (2)
Dividing both the equations by xy, we get
T 2.5 3
y X
§+Z:15 .(4)
y X

Let1=pand 1=q
X y

Putting these in (3} and (4), we get
79-2p=5 ..(5)

8q+7p=15 ..(6)

From equation (5),

7 —_

2p=7g-5 = p= qTS

Putting value of p in (6), we get
7 —_

8q+7(qT5)=15 =  16q+49q-35=30
= 65q=30+35=65 = q=1
Putting value of q in (5), we get
7(1)-2p=5 = 2p=2 = p=1

1
Putting value of p and q in (—=p and 1 =q),wegetx=1landy=1
X y

(vi) 6x+3y-6xy=0 .. (1)
2x+4y-5xy=0 .. (2)
Dividing both the equations by xy, we get
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E+§—6:O (3
y X
2:% 5.0
y X
Let 1=pz;1nd 1=q
X y

Putting these in (3) and (4), we get
6q+3p-6=0 - (5)
2q+4p-5=0 .. (6)
From (5),

3p=6-06q = p=2-2q
Putting this in (6), we get

2q+4(2-2q)-5=0 = 2q+8-8g-5=0
= -6q =-3 = q="%

Putting value of q in (p = 2 - 2q), we get
p=2-2(%)=2-1=1

1
Putting values of p and q in (— = p and 1 =q),wegetx=1andy=2
X y

wi) 2+ 2 -4 )
X+y X-y
L _ 5.5 o
X+y X-y
1
Let = pand =q
X+y x—y

Putting this in (1) and (2), we get
10p+2g=4 ..(3)
15p-5q=-2..(4)
From equation (3),

2q=4-10p = q=2-5p .. (5)
Putting this in (4), we get

15p-5(2-5p)=-2 = 15p - 10 + 25p = -2
= 40p=8 = p= %

Putting value of p in (5), we get
q=2—5(%)=2—1=1

Putting values of p and q in ( = pandi =q), we get
Xy

X+
1 :landizl'
X+y 5 x-y 1
= x+y=5 ..(6) and x-y=1 - (7)
Adding (6) and (7), we get
2x=6 = x=3
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Putting x = 3 in (7), we get
3-y=1 = y=3-1=2

Therefore,x=3 and y =2

wii) ——+—* =3
3x+y 3x-y 4
1 1

2(3x+y) 2(3x-vy)

1

Let = pand

3X+y 3X-y
Putting this in (1) and (2), we get
p_q__1

=q

= 4p+4q=3 ..(3) and 4p-4q9q=-1 ..(4)
Adding (3) and (4), we get

8p=2 = p="a
Putting value of p in (3), we get
4 (Y4) +4q =3 = 1+4q=3
= 4q=3-1=2 = q="%
Putting value of p and q in 1 - pand =q, we get
3X+y 3X-y
1 _1 1 1
3x+y 4  3X-y 2
= 3x+y=4 ..(5) and 3x-y=2 .. (6)
Adding (5) and (6), we get
6x=6 = x=1
Putting x =1 1in (5) , we get
3()+y=4 = y=4-3=1
Therefore,x=1andy=1
2. (i) Let speed of rowing in still water = x km/h
Let speed of current = y km/h
So, speed of rowing downstream = (x + y) km/h
And, speed of rowing upstream = (x - y) km/h
According to given conditions,
20 _ 2and 4 - 2
Xty X=y
= 2x+2y=20and 2x-2y=4
= x+y=10 ..(1) and x-y=2 - (2)
Adding (1) and (2), we get
2x=12 = xX=6
Putting x =6 in (1), we get
6+y=10 = y=10-6=4

Therefore, speed of rowing in still water = 6 km/h
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Speed of current = 4 km/h
(ii)  Lettime taken by 1 woman alone to finish the work = x days
Let time taken by 1 man alone to finish the work =y days

1
So, 1 woman'’s 1 day work = (—)th part of the work
X

And, 1 man’s 1 day work = (1 )th part of the work
y

2
So, 2 women'’s 1 day work = (—)th part of the work
X

And, 5 men’s 1 day work = (E )th part of the work
y

Therefore, 2 women and 5 men’s 1 day work = (g +'—5- )th part of the work... (1)
Xy
It is given that 2 women and 5 men complete work in = 4 days
1
It means that in 1 day, they will be completing 3 th part of the work ... (2)

Clearly, we can see that (1) = (2)

= E+E=1 - (3)
Xy 4
Similarly,§+§=1 .. (4)
Xy 3

Letlzpandlzq
X y
Putting this in (3) and (4), we get
1 . 1
2p+5q=— and 3p+6q=—
p+oq 7 @ p+6q 3

= 8p+20g=1 ..(5) and 9p+18q=1 ..(6)
Multiplying (5) by 9 and (6) by 8, we get

72p +180qg =9 - (7)
72p + 144q =8 - (8)
Subtracting (8) from (7), we get
1
36g=1 = = —
q q 36
Putting this in (6), we get
1 1
IPp+18(<)=1 = 9 =Y = = —
p (35) p="% P=1g

Putting values of p and q in L = pand1 =qg,wegetx=18and y =36
X y

Therefore, 1 woman completes work in = 18 days
And, 1 man completes work in = 36 days

(iii) Letspeed of train = x km/h and let speed of bus = y km/h
According to given conditions,
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@+@:4and@+@:4+l_o
X Y X y 60

Let 1 pandl =q
X y

Putting this in the above equations, we get

60p + 240g =4 - (1)

And 100p + 200q = % - (2)

Multiplying (1) by 5 and (2) by 3, we get
300p + 1200 =20 ...(3)
300p + 600q = % - (4)
Subtracting (4) from (3), we get
7.5

25
600g=20- —=75 = ==
1 2 17 600
Putting value of q in (2), we get

75 25 25
100p+200 (/27122 S 100p+25=2
p (500’ = 6 4 6

25 10

= 100p=2-25 g _ 10
P="% P= 600

But1= pand1=q
X

y
Therefore, x =ii00 =60km/handy = % =80km/h

Therefore, speed of train = 60 km/h
And, speed of bus = 80 km/h
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CLASS - X Mathematics

Chapter-02 Pair of Linear Equations in two Variables (Exercise 3.7)

Answers:
1. Let the age of Ani and Biju be x years and y years respectively.
Age of Dharam = 2x years and Age of Cathy = % years
According to question, x-y=3 - (1)
And 2x—%:30 = 4x-y=60 ..(2)

Subtracting (1) from (2), we obtain:
3x=60-3=57 = X =
Age of Ani = 19 years
Age of Biju=19 - 3 =16 years
Again, According to question, y-x=3 -~ (3)

And 2x—%:30 = 4x-y=60 ..(4)

Adding (3) and (4), we obtain:

3x=63 = x=21
Age of Ani = 21 years
Age of Biju =21 + 3 = 24 years

2. Let the money with the first person and second person be Rs x and Rs y respectively.
According to the question,
x+100=2(y-100) = x+100=2y-200 = x-2y=-300 ..(1)
Again, 6(x-10)=(y+10) = 6x-60=y+10 = 6x-y=70 - (2)

Multiplying equation (2) by 2, we obtain:
12x-2y =140 ..(3)
Subtracting equation (1) from equation (3), we obtain:

11x =140+ 300 = 11x =440 = X =40
Putting the value of x in equation (1), we obtain:
40 - 2y =-300 = 40 + 300 = 2y = 2y =340
= y=170
Thus, the two friends had Rs 40 and Rs 170 with them.
3. Let the speed of the train be x km/h and the time taken by train to travel the given
distance be t hours and the distance to travel be d km.
Since Speed = — Distance travelled _ = X:g = d=xt - (1)
Time taken to travel that distance t
According to the question
x+1o:i2 =  (x+10)(t-2)=d =  xt+10t-2x-20=d
= -2x+10t =20 ... (2) [Using eq. (1)]
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Again, x—10:% = (x-10)(t+3)=d =  xt-10t+3x-30=d
= 3x-10t =30 ... (3) [Using eq. (1)]
Adding equations (2) and (3), we obtain:

x=50
Substituting the value of x in equation (2), we obtain:

(-2) x (50) + 10t =20 = -100 + 10t =20
= 10t=120 t=12
From equation (1), we obtain:

d=xt=50x12 =600
Thus, the distance covered by the train is 600 km.
4. Let the number of rows be x and number of students in a row be y.

Total number of students in the class = Number of rows x Number of students in a row

According to the question,

Total number of students = (x - 1) (y + 3)

=  xy=(x-1)(y+3)

= Xy=xy-y+3x-3

= 3x-y-3=0

= 3x-y=3 - (1)

Total number of students = (x + 2) (y - 3)

= Xy=Xy+2y-3x-6

= 3x-2y=-6 ..(2)

Subtracting equation (2) from (1), we obtain:

y=9

Substituting the value of y in equation (1), we obtain:
3x-9=3

= 3x=9+3=12

= x=4

Number of rows =x = 4
Number of studentsinarow =y =9

Hence, Total number of students in a class =xy =4 x9 = 36

5. OC=30B=2(0A+ 0OB)
Taking 30B=2(0A+ B)
= OB=20A
= 20A-0B=0 ... (1)

We know that the sum of the measures of all angles of a triangle is 180°.
OA+ OB+ 0OC=180°

= OA+ OB+30B=180°

= OA+40B=180° ... (2)

Multiplying equation (1) by 4, we obtain:

8UA-40B=0 ... (3)

Adding equations (2) and (3), we get

90A=180° = OA=20°
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From eq. (2), we get,

20°+40B=180° = OB=40°

And [OC=3x40°=120°

Hence the measures of [J A, 0B and [ C are 20°,40° and 120° respectively.

6. 5x-y=5 = y=5Xx-5 Ay
Three solutions of this equation can be written in y B(2, 5)
a table as follows: ' .
§ D(2, 3)
x[0[1]2 |
y|-5]1 015
—_ = = - ’ T T T T > X
3xX-y=3 = y=3x-3 X A1)
x| 0 [1]2
y|-3]0]3
It can be observed that the required triangle is A
ABC.
The coordinates of its vertices are A (1, 0), B (0, -
3),C (0, -5).
7. (1) px+qy =p-—q . (1)
OX=py=p+q - (2)
Multiplying equation (1) by p and equation (2) by q, we obtain:
pPPx+pay=p*-pq .. (3)
g°x—pay=pa+q° .. (4)
Adding equations (3) and (4), we obtain:
p2x+q2x=p2 +q2 — (p2+q2)X:p2 +q2
2 + 2
= X= p2 qz =1
P~ +q

Substituting the value of X in equation (1), we obtain:
p+ay=p-q9 = ay=-g = y=-1
Hence the required solutionisx=1and y = -1.

(ii) ax+by=c (1)
bx+ay =1+c - (2)
Multiplying equation (1) by a and equation (2) by b, we obtain:
a’x+aby =ac - (3)

b’x+aby =b+bc .. (4)

Subtracting equation (4) from equation (3),
_c(a-b)-b

S al-b’
Substituting the value of x in equation (1), we obtain:

(az—bz)x:ac—bc—b = X
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a{c(a_b)_b}+by:c N ac(a—b)z—abery:C

a’ -b’ a’-b
__ac(a-b)-ab _a’c-b’c-a’c +abc +ab
R S A=
_abc-b’c+ab _c(a-b)+a
= YTy = Ve
i) 2-Y=0 =  bx-ay=0 ... 1)
a b
ax+by=a’+b*> ... (2)
Multiplying equation (1) and (2) by b and a respectively, we obtain:
b’x-aby=0 ... (3)
a’x+aby=a*+ab®> = ... (4)
Adding equations (3) and (4), we obtain:
b’x+a’x =a® +ab? = x(b2+a2)=a(a2+b2) =  Xx=a
Substituting the value of X in equation (1), we obtain:
b(a)-ay=0 = ab-ay=0 = y=b
(iv) (a-b)x+(a+b)y=a®-2ab —b? - (1)
(a+b)(x+y) =a® +b = (at+b)x+(a+b)y=a’+b* .. (2)

Subtracting equation (2) from (1}, we obtain:
(a—b)x—(a+b)x =(a® ~2ab -b*) {a* +b?)
=  (a-b-a-b)x =-2ab -2b* =  —2bx=-2b(a+h)
= X=a+b
Substituting the value of X in equation (1), we obtain:
(a-b)(a+b)+(a+b)y =a* —2ab b’
= a’-b+(atb)jy=a’-2ab-0* = (a+b)y=-2ab

—2ab
p— =
a+b
(v) 152x - 378y =-74 -~ (1)
-378x + 152y = -604 - (2)
Adding the equations (1) and (2), we obtain:
-226x - 226y =-678 = X+y=3 (3)
Subtracting the equation (2) from equation (1), we obtain:
530x - 530y =530 = x-y=1 ... (4)
Adding equations (3) and (4), we obtain:
2x=4 = X=2
Substituting the value of x in equation (3), we obtain:
y=1
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8. We know that the sum of the measures of opposite angles in a cyclic quadrilateral is
180°.
N OA+ 0OC=180° = 4y +20-4x =180°
= -4x+4y =160° = x-y=-40° ... (D
Also 0UOB+0D=180° = 3y-5-7x+5=180°
= -7x+3y=180° L. (2)
Multiplying equation (1) by 3, we obtain:
3x-3y=-120° .. (3)
Adding equations (2) and (3), we obtain:
-4x =60° = X =-15°
Substituting the value of X in equation (1), we obtain:
-15-y =-40° = y=-15+40 =25

O OA= 4y+20=4x25+20 =120°
O0B=3y-5=3%x25-5=70°
0C= -4x=-4x(-15) =60°
0D = -7x+5=-7(-15) +5 =110°
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CLASS - X Mathematics
Chapter-04 Quadratic Equations (Exercise 4.1)

Answers:

1. (i) (x+1)2=2(x-3) {(a + b)2 =a? + 2ab + b%}
= X2+1+2x=2x-6
= x2+7=0

Here, degree of equation is 2.
Therefore, it is a Quadratic Equation.
(i) x2-2x=(-2)(3-x)

=3 X2 -2x=-6+2x
= X2-2x-2x+6=0
= X2-4x+6=0

Here, degree of equation is 2.
Therefore, it is a Quadratic Equation.
(i) -2)x+D)=(x-1)(x+3)

= X2+x-2x-2=x2+3x-x-3=0
= X2+x-2x-2-x2-3x+x+3=0
=3 Xx-2x-2-3x+x+3=0

= -3x+1=0

Here, degree of equation is 1.

Therefore, it is not a Quadratic Equation.
(iv) (x-3)(2x+1)=x(x+5)

=> 2x2+x-6x-3=x%+5x

=> 2x2+x-6x-3-x2-5x=0

= x2-10x-3=0

Here, degree of equation is 2.

Therefore, it is a quadratic equation.

V) @x-1DE-3)=x+5)(x-1)

= 2xX2-6x-x+3=x2-x+5x-5
= 2x2-7x+3-x2+x-5x+5=0
= x2-11x+8=0

Here, degree of Equation is 2.
Therefore, it is a Quadratic Equation.

(vi) x2+3x+1=(x-2)2 {(a - b)2=a?-2ab + b%}
= X2+3x+1=x2+4-4x
= X2+3x+1-x2+4x-4=0

= 7x-3=0
Here, degree of equation is 1.
Therefore, it is not a Quadratic Equation.

(vii) (x+2)3=2x(x2-1) {(a+b)3=a3+b3+3ab (a+b)}
= X¥3+23+3(x)(2)(x+2)=2x(x2-1)
= X3+ 8+ 6x(x+2)=2x3-2x

= 2x3-2x-x3-8-6x2-12x=0
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(viii)

2. ()

(i)

(iii)

(iv)

=> x3-6x2-14x-8=0

Here, degree of Equation is 3.

Therefore, it is not a quadratic Equation.

X3-4x2-x+1=(x-2)3 {(a-b)3=a3-Db3-3ab (a-b)}
= xX3-4x2-x+1=x3-23-3(x) (2) (x-2)

=> -4x2-x+1=-8-6x2+12x

= 2x2-13x+9=0

Here, degree of Equation is 2.

Therefore, it is a Quadratic Equation.

We are given that area of a rectangular plot is 528 m?2.
Let breadth of rectangular plot be x metres
Length is one more than twice its breadth.
Therefore length of rectangular plot is (2x + 1) metres
Area of rectangle = length x breadth
= 528 =x(2x+1) = 528 = 2x2 + x
= 2x2+x-528=0
This is a Quadratic Equation.
Let two consecutive numbers be x and (x + 1).
Itis given thatx (x + 1) =306
=> x2+x=306
=> x2+x-306=0
This is a Quadratic Equation.
Let present age of Rohan = x years
Let present age of Rohan's mother = (x + 26) years
Age of Rohan after 3 years = (x + 3) years
Age of Rohan's mother after 3 years = x + 26 + 3 = (x + 29) years
According to given condition:
(x+3) (x+29)=360
= x2+29x + 3x+ 87 =360
= x2+32x-273=0
This is a Quadratic Equation.
Let speed of train be x km/h
Time taken by train to cover 480 km = 480x hours
If, speed had been 8km/h less then time taken would be (480x-8) hours
According to given condition, if speed had been 8km/h less then time taken is 3
hours less.
Therefore, 480x - 8 = 480x + 3
= 480 (1x-8-1x)=3 = 480 (x-x+8) (x) (x-8)=3
=> 480x8=3(x) (x-8) = 3840 = 3x2 - 24x
= 3x2-24x-3840=0
Dividing equation by 3, we get
= x2-8x-1280=0
This is a Quadratic Equation.
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CLASS - X Mathematics
Chapter-04 Quadratic Equations (Exercise 4.2)

Answers:

1. (i) x2-3x-10=0

= x2-5x+2x-10=0 = x(x-5)+2(x-5)=0
= x-5)(x+2)=0 = x=5,-2

(i) 2x2+x-6=0
= 2x2+4x-3x-6=0 = 2x(x+2)-3(x+2)=0
= (2x-3)(x+2)=0 = x=§,—2

(i) V2X*+7x+5/2=0
= 2 +2x+5x+5/2=0 =  J2xX%(x++/2)+5(x++/2) =0

> (V2x+5)(x++/2)=0 = =22
J2
-5 2 -52
= X:—X—,—\/E = X:—’—\/E
NN 2
(iv) 2x2—x+l=0
8
2 _
16x 88x+1:o N 16x2—8x+1=0
= 16x2-4x-4x+1=0 = 4x(4x-1)-1(4x-1)=0
= (4x-1) (4x-1)=0 = X=Ya, Ya

(v) 100x2-20x+1=0
= 100x2-10x-10x+1=0 = 10x (10x-1)-1(10x-1)=0

11
> (10x-1)(10x-1)=0 = - ==
(10x-1) (10x - 1) X= 1510

2. (i) x?-45x+324=0

= x2-36x-9x+324=0 = x(x-36)-9(x-36)=0
= (x-9)(x-36)=0 = x=9,36
(i) x2-55x+750=0
= x2-25x-30x+750=0 = x(x-25)-30(x-25)=0
= (x-30) (x-25)=0 = x=30,25
3. Let first number be x and let second number be (27 - x)
According to given condition, the product of two numbers is 182.
Therefore,
x (27 -x)=182
= 27x-x%=182 = x2-27x+182=0
= x2-14x-13x+182=0 = x(x-14)-13(x-14)=0
= (x-14) (x-13)=0 = x=14,13

Therefore, the first number is equal to 14 or 13
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And, second numberis =27 -x=27 - 14 =13 or Second number =27 -13 =14
Therefore two numbers are 13 and 14.

4. Let first number be x and let second number be (x + 1)
According to given condition,
x2+ (x+1)2=365 {(a +b)2=a?+ b2+ 2ab}
= x2+x2+1+2x=365 = 2x2+2x-364=0
Dividing equation by 2
= x2+x-182=0 = x2+14x-13x-182=0
= x(x+14)-13 (x+14)=0 = (x+14) (x-13)=0

= x=13,-14

Therefore first number = 13 {We discard -14 because it is negative number)
Second number=x+1=13+1=14

Therefore two consecutive positive integers are 13 and 14 whose sum of squares is
equal to 365.

5. Let base of triangle be x cm and let altitude of triangle be (x - 7) cm
It is given that hypotenuse of triangle is 13 cm
According to Pythagoras Theorem,

132=x%2+ (x - 7)? (a+b)2=a2+Db?+2ab
= 169 =x2 + x2+ 49 - 14x = 169 =2x2 - 14x + 49
= 2x?2-14x-120=0
Dividing equation by 2

x2-12x+5x-60=0
(x-12) (x+5)

=> x2-7x-60=0

= x(x-12)+5(x-12)=0
= x=-512

We discard x = -5 because length of side of triangle cannot be negative.
Therefore, base of triangle = 12 cm

Altitude of triangle = (x-7)=12-7=5cm

=
=

6. Let cost of production of each article be Rs x
We are given total cost of production on that particular day = Rs 90
Therefore, total number of articles produced that day = 90/x
According to the given conditions,

xzz[%jh%

X
_180 _180+3x
= =—+3 =3 X=
X X
= x2=180 + 3x = x2-3x-180=0
= x2-15x+12x-180=0 = x(x-15)+12(x-15)=0
= (x-15) (x+12)=0 = x=15,-12

Cost cannot be in negative, therefore, we discard x = -12
Therefore, x = Rs 15 which is the cost of production of each article.

Number of articles produced on that particular day = i—g =6
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CLASS - X Mathematics
Chapter-04 Quadratic Equations (Exercise 4.3)

Answers:

1. (i) 2x2-7x+3=0
First we divide equation by 2 to make coefficient of x2 equal to 1,

X2 — Z X + E =0
2 2
. . . 7 1 7
We divide middle term of the equation by 2x, we get EXXE_ :Z
X

We add and subtract square of % from the equation x* - g X +§ =0,

2 2
XZ_ZX+§+(ZJ —(Zj =0
2 2 \4 4

2 2
= x2+[zj —ZX+§+—[ZJ =0 {(a - b)? = a% + b% - 2ab}
4 2 2 4
[ 7)2 24-49 _ [ 7)2_49—24
= X——| + =0 = X——| =
4 16 4 16
Taking Square root on both sides,
7 5
= X——=+—
4 4
_5 7 _12 _ 5 7_2_1
= X=—+—=—=3and X=——+—=—==
4 4 4 4 4 4 2
Therefore, X =£,3
2
(i) 2x2+x-4=0
Dividing equation by 2,
X2 +5-2=0
2
Following procedure of completing square,
2 2
X2+Z_2+ 1 - 1 =0
2 4 4
2
> xe+Xe(i) oo log {(a+b)?=a? + b2 + 2ab}
2 \4 16
1\* 33 _ 1\* 33
= X+=| ——=0 = X+=| =—
4) 16 4) 16

Taking square root on both sides,
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(iii)

(iv)

2. ()

= X+l:i@
4 4
= X:@—E:@_landx:—@—lz_@_l
4 4 4 4 4 4
Therefore X—\/S_z 1, \/? -1

4%% + 43x+3=0
Dividing equation by 4,

X2 +\/§x+§:O

Following the procedure of completing square,

= X2 + 3x+§+[£J2 —(@]2 =0
4 2 2
2, [+3 3
= X [—j +\/_x+Z

: (EJ ~0 - (Q(ﬁj -0
2 2

2

{(a + b)2 =a? + b2 + 2ab}

bloo

Taking square root on both sides,

= X+£:0,X+£:O = X:—ﬁl—ﬁ
2 2 2 2
2x2+x+4=0
Dividing equation by 2,
X +2+2=0
2

Following the procedure of completing square,

Ve 2 2
e
2 4 4

, (1) x 1\
= X+l = +=+2-|=| =0 {(a + b)2 =a? + b2 + 2ab}
4 2 4
2 2
= (X+EJ +2_i:0 = (X+1j :i—Z:ﬂ
4 16 4 16 16

Taking square root on both sides

Right hand side does not exist because square root of negative number does
not exist.

Therefore, there is no solution for quadratic equation 2x2+x+4=0

2x2-7x+3=0
Comparing quadratic equation 2x2 - 7x + 3 = 0 with general form ax2? + bx + c =
0,wegeta=2,b=-7andc=3
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- + 4, 2 -
Putting these values in quadratic formula x = b Zba dac
. 7+,J(=7)2 - 423 L TxN49-24
2x2 4
75 7+5 7-5
= X= => X=———
4 4 4
= x=3,%
(i) 2x2+x-4=0
Comparing quadratic equation 2x2 + x — 4 = 0 with the general form ax2? + bx + ¢
=0,wegeta=2,b=1andc=-4
—bh+/h? -
Putting these values in quadratic formula x = b Zb Aac
a
1 /()7 - 42)(- 14433
o048 | -12433
2%x2 4
I & V33 1= V33
4 4
(iii)  4x2+443x+3=0
Comparing quadratic equation 4x* + 4/3x+3=0 with the general form ax? +
bx+c=0,wegeta=4,b= 4\/§andc=3
—bh+4/b?% -
Putting these values in quadratic formula x = b Zba dac
AR 4@ | -43210
2%x4 8
L x=23
2
A quadratic equation has two roots. Here, both the roots are equal.
—J3 =
Therefore, x = V3 g
(iv) 2x2+x+4=0

Comparing quadratic equation 2x2 + x + 4 = 0 with the general form ax2 + bx + ¢

=0,wegeta=2,b=1andc=4
—bh+4/b?% -
Putting these values in quadratic formula x = b+ 2b 4ac
a

_ -1+, @2 -4(2)(4) « = -1+4/-31
2x2 4

But, square root of negative number is not defined.
Therefore, Quadratic Equation 2x2 + x + 4 = 0 has no solution.

X
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. 1
3. (1) x—;:Bwherex:tO
2_
= Xx 1:3 = x2-1=3x
= x2-3x-1=0

Comparing equation x2 — 3x — 1 = 0 with general form ax? + bx + ¢ = 0,
Wegeta=1,b=-3andc=-1

-b++/b® -4ac

Using quadratic formula x= > to solve equation,
a
+ 2. -
L3740y NCERVE
2x1 2
L ,o3+413 | 3-413
2 2
(ii) t 1 .u wherex # —4,7
x+4 x-7 30
(x=7)-(x+4) 11 -11 _1n
= = L2/ 77 =T
(x-4)(x-7) 30 (x-4)(x-7) 30
= -30=x2-7x+4x-28 = x2-3x+2=0
Comparing equation x2 — 3x + 2 = 0 with general form ax? + bx + c = 0,
Wegeta=1,b=-3andc=2
- + 2 —_
Using quadratic formula x= bt Zba dac to solve equation,
X_31«/(3)2—4(1)(5 SV
2x1 2
= )(:3-'-\/1,-?1“—\—/é = x=2,1
2 2
4. Let present age of Rehman = x years
Age of Rehman 3 years ago = (x - 3) years.
Age of Rehman after 5 years = (x + 5) years
According to the given condition:
1 1 1 (x+5+(x-3) _1
—+——== = ==
x-3 x+5 3 (x-3)(x+5) 3
= 3(2x+2)=(x-3)(x+5) = 6x+6=x2-3x+5x-15
= x2-4x-15-6=0 = x2-4x-21=0

Comparing quadratic equation x2 — 4x — 21 = 0 with general form ax? + bx + ¢ = 0,
Wegeta=1,b=-4and c=-21

-b++/b?-4ac

Using quadratic formula x=

2a
L= 4@ -2 I ER TR
2x1 2
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. X:4¢«/1oo:4¢10 L =410 4-10
2 2 2 2
= x=7,-3

We discard x=-3. Since age cannot be in negative.
Therefore, present age of Rehman is 7 years.

5. Let Shefali's marks in Mathematics = x
Let Shefali's marks in English = 30 - x
If, she had got 2 marks more in Mathematics, her marks would be = x + 2
If, she had got 3 marks less in English, her marks in English would be =30 -x-3 =27 - x

According to given condition:
(x+2) (27 -x)=210
= 27x-x%2+54-2x=210 = x2-25x+156=0
Comparing quadratic equation x2 — 25x + 156 = 0 with general form ax? + bx + ¢ =0,
Wegeta=1,b=-25and c=156

-b++/b?-4ac

Applying Quadratic Formula x=

2a
. 25+ ,/(25)% - 4(1)(156)
2x1
X:251\/625—624 . Xzzsiﬁ
2 2
x=22+1 25-1 >  x=13,12
2 ' 2

Therefore, Shefali's marks in Mathematics = 13 or 12

Shefali's marks in English=30-x=30-13 =17

Or Shefali's marks in English=30-x=30-12=18

Therefore her marks in Mathematics and English are (13, 17) or (12, 18).

6. Let shorter side of rectangle = x metres
Let diagonal of rectangle = (x + 60) metres
Let longer side of rectangle = (x + 30) metres
According to pythagoras theorem,
(x+60)2=(x+30)2 +x? = x2+ 3600 + 120x = x2 + 900 + 60x + x2
= x2-60x-2700=0
Comparing equation x2 — 60x — 2700 = 0 with standard form ax? + bx + c =0,
Wegeta=1,b=-60and c=-2700

~b++b? -4ac
2a

CE: | (60)? = 4(1)(-2700) L 4o 60£+/3600+10800

Applying quadratic formula X =

2x1 2
« = 60++/14400 _ 60+120 . « = 60+120 60-120
2 2 2 2

= x=90,-30
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We ignore -30. Since length cannot be in negative.

Therefore x = 90 which means length of shorter side = 90 metres
And length of longer side =x + 30 =90 + 30 = 120 metres
Therefore, length of sides are 90 and 120 in metres.

7. Let smaller number = x and let larger number =y
According to condition:
y2-x2=180 .. (1)
Also, we are given that square of smaller number is 8 times the larger number.
= x2 =8y . (2)
Putting equation (2) in (1), we get
y2-8y=180 = y2-8y-180=0

Comparing equation y2 — 8y — 180 = 0 with general form ay? + by + c =0,
Wegeta=1,b=-8and c=-180

-b++b® -4ac
2a

Using quadratic formula y =

y= 8+ /(-8)% - 4(1)(~180) . y:_8i«/64+720
2x1 2
8784 8128 _8+28 8-28
= y= = = y= —
2 2 2 2

= y=18,-10
Using equation (2) to find smaller number:

x2 =8y
= x2=8y=8x18=144 = x=+12
And, x2 =8y =8 x =10 = -80 {No real solution for x}
Therefore two numbers are (12, 18) or (-12, 18)

8. Let the speed of the train = x km/hr
If, speed had been 5 km /hr more, train would have taken 1 hour less.
So, according to this condition

@:_360 +1 = 360[1——1 jzl
X X+5 X X+5
> 3e0 XX = 360x5=x2+5x
X(X+5)

= x2+5x-1800=0
Comparing equation x2 + 5x - 1800 = 0 with general equation ax? + bx + c =0,
Wegeta=1,b=5andc=-1800

~b++/b® -4ac

Applying quadratic formula X =

2a
X:—Si\/(5)2—4(1)(—1800) N X:—Si\/25+7200
2x1 2
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10.

X_—51«/7225_—5185 N X_—5+85 -5-85
2 2 2 2

= x =40, -45

Since speed of train cannot be in negative. Therefore, we discard x = =45

Therefore, speed of train = 40 km /hr

=

Let time taken by tap of smaller diameter to fill the tank = x hours

Let time taken by tap of larger diameter to fill the tank = (x - 10) hours
th

It means that tap of smaller diameter fills — part of tank in 1 hour.
X

th
part of tank in 1 hour.

And, tap of larger diameter fills

When two taps are used together, they fill tank in 758 hours.

In 1 hour, they fill Eth part of tank = =§
’ 75 7% 75
8

From (1), (2) and (3),

1 1 _ 8 Xx-10+x _ 8

4+ = = A i

X x-10 75 X(x-10) 75
= 75 (2x - 10) =8 (x2 - 10x) = 150x - 750 = 8x2 - 80x
= 8x%2-80x-150x+750=0 = 4x2-115x+375=0

Comparing equation 4x2 - 115x + 375 = 0 with general equation ax? + bx + c =0,
Wegeta=4,b=-115and c=375

.
-bz+ -
Applying quadratic formula x = bt \/Zb 4ac
a
115t \(-1157 -4@)375) | _115+13225-6000
2x4 o
K= o x=110%85
; 8

)(:1155:85’1158_85 =  x=25,3.75

Time taken by larger tap =x - 10 =3.75 - 10 = -6.25 hours

Time cannot be in negative. Therefore, we ignore this value.

Time taken by larger tap =x- 10 =25 -10 = 15 hours

Therefore, time taken by larger tap is 15 hours and time taken by smaller tap
is 25 hours.

Let average speed of passenger train = x km/h
Let average speed of express train = (x + 11) km/h

Time taken by passenger train to cover 132 km = 132 hours
X
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: : 132
Time taken by express train to cover 132 km = 1l hours
X

According to the given condition,

132_1%2 ., T [y gy |

X x+11 X x+11
S oz XX > 132(11) =x(x+11)
X(x+11)

= 1452 =x2+ 11x = x2+11x-1452=0

Comparing equation x2 + 11x - 1452 = 0 with general quadratic equation ax? + bx + c =
0,wegeta=1,b=11and c=-1452

-b++/b%-4ac
2a

Applying Quadratic Formula x =

N J ()% - 4(1)(-1452) IR EE \121+5808

2x1 2
N = —11++/5929 N X:jli 77
2 2
— + — —
= 112 77, 112 77 N X =33, —44

As speed cannot be in negative. Therefore, speed of passenger train = 33 km/h
And, speed of express train =x+ 11 =33 + 11 =44 km/h

Let perimeter of first square = x metres
Let perimeter of second square = (x + 24) metres

X
Length of side of first square = " metres {Perimeter of square = 4 x length of side}

+
Length of side of second square = (X—Mj metres

4
X_X_ X
Area of first square = side x side = =x = ==
4 4 16
2
+
Area of second square = [X 24) m?
According to given condition:
2 2 2 2
+ +
x_+(x+24j — 468 N Xt X +576+48x _ 0
16 4 16 16
2 2
5 XX “1276+48X:468 = 2x2+576+48x =468 x 16
=> 2x%2+48x + 576 = 7488 = 2x2+48x-6912=0

= X2+ 24x-3456=0
Comparing equation x2 + 24x — 3456 = 0 with standard form ax? + bx + c =0,
Wegeta=1,b=24and c=-3456
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-b+4+/b?-4ac

Applying Quadratic Formula x =

2a
24t J(24)% - 4(1)(-3456) L, _-24x576+13824
2x1 2
L e —241«2/14400 _ —24;:120 S s —24;120, —242—120

= x=48,-72

Perimeter of square cannot be in negative. Therefore, we discard x=-72.
Therefore, perimeter of first square = 48 metres

And, Perimeter of second square = x + 24 = 48 + 24 = 72 metres

= Side of First square = % = 478 =12m
And, Side of second Square = w :772 =18m

Material downloaded from http://myCBSEquide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks




I% myCBSEguide.com
A Complete guide for CBSE students NCERT SOlutionS

CLASS - X Mathematics
Chapter-04 Quadratic Equations (Exercise 4.4)

Answers:

1. (i) 2x2-3x+5=0
Comparing this equation with general equation ax? + bx + c=0,
Wegeta=2,b=-3andc=5
Discriminant = b2 - 4ac=(-3)2-4(2)(5)=9-40=-31
Discriminant is less than 0 which means equation has no real roots.

(i) 3x*-44/3x+4=0

Comparing this equation with general equation ax? + bx + c =0,
Wegeta=3,b= —4x/§andc=4
Discriminant = b2 - 4ac = (- 4V3) - 4 (3) (4) = 48 - 48 = 0

Discriminant is equal to zero which means equations has equal real roots.

-b++/b?-4ac

Applying quadratic X = 8 to find roots,
_4J340 _23
6 3

Because, equation has two equal roots, it means X —i %
(iii) 2x2-6x+3=0

Comparing equation with general equation ax? + bx + c =0,

Wegeta=2,b=-6,andc=3

Discriminant = b2 - 4ac=(-6)2-4(2)(3)=36-24=12

Value of discriminant is greater than zero.

Therefore, equation has distinct and real roots.

-b++/b?-4ac

Applying quadratic formula X = 5 to find roots,
_6+412 61243 s X_3¢\/§
4 4 2
- _3+43 3-43
2 2

2. (i) 2x2+kx+3=0
We know that quadratic equation has two equal roots only when the value
of discriminant is equal to zero.
Comparing equation 2x2 + kx + 3 = 0 with general quadratic equation ax? + bx +
c=0,wegeta=2,b=kandc=3
Discriminant = b2 - 4ac=k?-4 (2) (3) = k? - 24
Putting discriminant equal to zero
k2-24=0 = k2 =24
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=  k=#J24=+2/6 =  k=2V6,-2/6
(i) kx(x-2)+6=0
= kx2-2kx+6=0
Comparing quadratic equation kx2 - 2kx + 6 = 0 with general form ax2 + bx + c =
0,wegeta=k,b=-2kandc=6
Discriminant = b2 - 4ac = (-2k)? - 4 (k) (6) = 4k? - 24k
We know that two roots of quadratic equation are equal only if discriminant is
equal to zero.
Putting discriminant equal to zero
4k2-24k=0
= 4k (k-6)=0 = k=0,6
The basic definition of quadratic equation says that quadratic equation is the
equation of the form ax? + bx + ¢ = 0, where a # 0.
Therefore, in equation kx2 - 2kx + 6 = 0, we cannot have k = 0.
Therefore, we discard k = 0.
Hence the answer is k = 6.

3. Let breadth of rectangular mango grove = x metres
Let length of rectangular mango grove = 2x metres
Area of rectangle = length x breadth = x x 2x = 2x2 m2
According to given condition:
2x2=800
= 2x2-800=0 = x2-400=0
Comparing equation x2 - 400 = 0 with general form of quadratic equation ax? + bx + ¢
=0,wegeta=1,b=0and c=-400
Discriminant = b2 - 4ac = (0)%2 - 4 (1) (-400) = 1600
Discriminant is greater than 0 means that equation has two disctinct real roots.
Therefore, it is possible to design a rectangular grove.

~b++/b?-4ac

Applying quadratic formula, X = > to solve equation,
a

x=0EV1000 x40 _ 5, > x=20,-20
2x1 2
We discard negative value of x because breadth of rectangle cannot be in negative.
Therefore, x = breadth of rectangle = 20 metres

Length of rectangle = 2x = 2 x 20 = 40 metres

4. Let age of first friend = x years and let age of second friend = (20 - x) years
Four years ago, age of first friend = (x - 4) years
Four years ago, age of second friend = (20 - x) - 4 = (16 - x) years
According to given condition,
(x-4) (16 -x) =48 = 16x - x2- 64 +4x =48
= 20x-x2-112=0 = x2-20x+112=0
Comparing equation, x2 - 20x + 112 = 0 with general quadratic equation ax? + bx + ¢ =
0,wegeta=1,b=-20andc=112
Discriminant = b2 - 4ac = (-20)2-4 (1) (112) =400 - 448 =-48<0
Discriminant is less than zero which means we have no real roots for this equation.
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Therefore, the give situation is not possible.
5. Let length of park = x metres
We are given area of rectangular park = 400 m?
Therefore, breadth of park = 400 metres {Area of rectangle = length x breadth}
X

Perimeter of rectangular park = 2 (length + breath) = Z(X +@J metres
X

We are given perimeter of rectangle = 80 metres
According to condition:

2(x+@J:80
X

2

- 2(—" * 400) =80
X

=> 2x%+ 800 = 80x
= 2x2-80x+800=0
= x2-40x+400=0
Comparing equation, x2 - 40x + 400 = 0 with general quadratic equation ax? + bx + c =
0,wegeta=1,b=-40and c =400
Discriminant = b2 - 4ac = (-40)2-4 (1) (400) = 1600 - 1600=0
Discriminant is equal to 0.
Therefore, two roots of equation are real and equal which means that it is possible to
design a rectangular park of perimeter 80 metres and area 400 m2.

—_ + 2 4
Using quadratic formula x= ik VZba dac to solve equation,
x=2020_40_
2 2

Here, both the roots are equal to 20.
Therefore, length of rectangular park = 20 metres

Breadth of rectangular park = 400 = %) =20m
X
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CLASS - X Mathematics

Chapter-05 Arithmetic Progression (Exercise 5.1)

Answers:

1.

(ii) Letamount of air initially present in a cylinder =V

(i) Taxifare for 1st km = Rs 15, Taxi fare after 2 km = 15 + 8 =Rs 23

Taxi fare after 3 km =23 + 8 =Rs 31
Taxi fare after 4 km =31 + 8 =Rs 39
Therefore, the sequence is 15, 23, 31, 39...
It is an arithmetic progression because difference between any two consecutive

terms is equal whichis 8. (23 -15=8,31-23=8,39-31=8,..)
V_&N-V_V

Amount of air left after pumping out air by vacuum pump =V — 2 2 2

Amount of air left when vacuum pump again pumps out air

=§V_(1X§ijﬁv_ivzngv
4 \4 4 ) 4 16 16 16

So, the sequence we get is like V,ZV,%V...

Checking for difference between consecutive terms ...
3 Y 9V_3V_9\/—12\/_—3\/

4 4’16 4 16 16
Difference between consecutive terms is not equal.
Therefore, it is not an arithmetic progression.
(iii)  Costof digging 1 meter of well = Rs 150
Cost of digging 2 meters of well = 150 + 50 = Rs 200
Cost of digging 3 meters of well = 200 + 50 = Rs 250
Therefore, we get a sequence of the form 150, 200, 250...
It is an arithmetic progression because difference between any two
consecutive terms is equal. (200 - 150 = 250 - 200 = 50...)
Here, difference between any two consecutive terms which is also called

common difference is equal to 50.

(iv) Amount in bank after Ist year = 1000 1+i - (1)
100
8 2
Amount in bank after two years = 10000| 1+ — - (2)
100
8 3
Amount in bank after three years = 10000 1+ — - (3)
100
8 4
Amount in bank after four years = 10000 1+ — - (4)
100

It is not an arithmetic progression because (2) - (1) # (3) - (2)
(Difference between consecutive terms is not equal)
Therefore, it is not an Arithmetic Progression.
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2. (i) Firstterm=a=10,d =10

Secondterm=a+d=10+10=20
Third term = second term +d =20 + 10 = 30
Fourth term = third term + d =30 + 10 = 40
Therefore, first four terms are: 10, 20, 30, 40

(ii) Firstterm=a=-2,d=0
Secondterm=a+d=-2+0=-2
Third term = secondterm+d=-2+0=-2
Fourth term = thirdterm+d=-2+ 0=-2
Therefore, first four terms are: -2, -2, -2, -2

(iii) Firstterm=a=4,d=-3
Secondterm=a+d=4-3=1
Third term =secondterm+d=1-3 =-2
Fourth term = thirdterm+d=-2-3=-5
Therefore, first four terms are: 4, 1, -2, -5

(iv) Firstterm=a=-1,d=%
Secondterm=a+d=-1+%=-%
Third term = second term+d=-%+% =0
Fourth term = thirdterm+d =0+ % =%
Therefore, first four terms are: -1, -1, 0, 1,

(v) First term =a =-1.25,d =-0.25
Secondterm=a+d=-1.25-0.25=-1.50
Third term = second term + d = -1.50 - 0.25 =-1.75
Fourth term = third term +d =-1.75 - 0.25 =-2.00
Therefore, first four terms are: -1.25, -1.50, -1.75, -2.00

3. )] 3,1,-1,-3..
Firstterm=a =3,
Common difference (d) = Second term - first term = Third term - second term
and so on
Therefore, Common difference (d)=1-3=-2
(i) -5-1,3,7..
Firstterm =a=-5
Common difference (d) = Second term - First term
= Third term - Second term and so on
Therefore, Common difference (d)=-1-(-5)=-1+5=4
15913
(i) =,==—-
3333
. 1
Firstterm=a= —

Common difference (d) = Second term - First term
= Third term - Second term and so on
Therefore, Common difference (d) = g—% :g
(iv) 0.6,1.7,2.8,3.9..
Firstterm=a=0.6
Common difference (d) = Second term - First term
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= Third term - Second term and so on
Therefore, Common difference (d) =1.7 - 0.6 = 1.1

4. (1) 2,4,8,16..
It is not an AP because difference between consecutive terms is not equal.
As 4-2+8-4

5 7
ii 2, —=,3 —-..
(i) 2 2
Itis an AP because difference between consecutive terms is equal.
= 2.2=3-2-1
2 2 2
Common difference (d) = %2
Fifth term = Z+1 =4 Sixthterm =4 + % = 9
2 2 2

Seventh term = g +E =5

Therefore, next three terms are 4, gand 5.

(i) -1.2,-3.2,-5.2,-7.2..
Itis an AP because difference between consecutive terms is equal.
= -3.2-(-12)=-5.2-(-3.2)=-72-(-5.2)=-2
Common difference (d) = -2
Fifthterm=-7.2-2=-9.2 Sixthterm=-9.2-2=-11.2
Seventhterm=-11.2-2=-13.2
Therefore, next three terms are -9.2, -11.2 and -13.2

(iv) -10,-6,-2,2..
Itis an AP because difference between consecutive terms is equal.
= -6-(-10)=-2-(-6)=2-(-2)=4
Common difference (d) = 4
Fifthterm=2+4=6 Sixthterm=6+4=10
Seventh term =10 +4 = 14
Therefore, next three terms are 6, 10 and 14

(v)  33++4/23+2/2,3+3/2...
Itis an AP because difference between consecutive terms is equal.
=  3+42-3=423+2J2-(3+4/2)=3+2/2-3-1/2=42
Common difference (d) = V2
Fifth term = 3+3J2 ++/2 =3+44/2
Sixth term = 3+ 442 +4/2=3+5/2
Seventh term = 3+5V2 ++/2 =3+6y2
Therefore, next three terms are (3+ 4\/5), (3+ 5«/5), (3 + 6\/5)

(vi) 0.2,0.22,0.222,0.2222...
It is not an AP because difference between consecutive terms is not equal.
= 0.22-0.2#0.222-0.22

Material downloaded from http://myCBSEquide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks




|% myCBSEguide.com
A Complete guide for CBSE students

NCERT Solutions

(vii)

(viii)

(ix)

x)

(xi)

(xii)

(xiii)

0,-4,-8,-12...
Itis an AP because difference between consecutive terms is equal.
= -4-0=-8-(-4)=-12-(-8)=-4
Common difference (d) = -4
Fifthterm =-12 -4 =-16 Sixth term =-16 - 4 =-20
Seventh term = -20 - 4 = -24
Therefore, next three terms are -16, =20 and -24
1 1 1 1
2" 22" 27
Itis an AP because difference between consecutive terms is equal.

T

Common difference (d) =0

Fifth term = —1+O:—l Sixth term = --E+O:—E
2 2 2 2
Seventh term = —1 +0= —l
2 2
1 1 1
Therefore, next three terms are — E ’_Eand - E

1,3,9,27..

It is not an AP because difference between consecutive terms is not equal.

= 3-1#9-3

a, 2a, 3a, 4a...

It is an AP because difference between consecutive terms is equal.

= 2a-a=3a-2a=4a-3a=a

Common difference (d) = a

Fifth term = 4a + a = 5a Sixth term = 5a + a = 6a

Seventh term =6a +a="7a

Therefore, next three terms are 5a, 6a and 7a

a, az, a3, a*...

It is not an AP because difference between consecutive terms is not equal.
a’-a#+a?-a?

=
V24818432, =  2,223/2,4/2

Itis an AP because difference between consecutive terms is equal.
= 2/2-42=3/2-2/2=42

Common difference (d) = V2

Fifth term = 4J/2++/2=5/2 Sixth term = 5J2 +4/2 =642
Seventh term = 62 +/2 =742

Therefore, next three terms are 5\/5,6\/5,7\/5

V3,76,4/9,412...

It is not an AP because difference between consecutive terms is not equal.

=  J6-V3%J9-6
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(xiv) 12,3252, 72..

(xv)

It is not an AP because difference between consecutive terms is not equal.
= 32-12#52-32

12,52,72,73... = 1, 25,49, 73...

Itis an AP because difference between consecutive terms is equal.

= 52-12=72-52=73-72=24

Common difference (d) = 24

Fifth term =73 + 24 =97 Sixth term =97 + 24 =121

Seventh term = 121 + 24 = 145

Therefore, next three terms are 97, 121 and 145
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