NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

Mathematics 2019 (Outside Delhi)

SET I

Time allowed : 3 hours

General Instructions :
(i) All questions are compulsory.

(ii) This question paper consists of 30 questions
divided into four sections-A, B, C and D.

(iii) Section A contains 6 questions of 1 mark each.
Section B contains 6 questions of 2 marks each,
Section C contains 10 questions of 3 marks each
and Section D contains 8 questions of 4 marks
each.

(iv) There is no overall choice. However, an internal
choice has been provided in two questions of
1 mark each, two questions of 2 marks each, four
questions of 3 marks each and three questions of
4 marks each. You have to attempt only one of the
alternative in all such questions.

(v) Use of calculators is not permitted.

SECTION - A
1. If HCF (336, 54) = 6, find LCM (336, 54). [1]
Solution : Given, HCF (336, 54) = 6
We know,

HCF x LCM = one number x other number
=> 6 x LCM =336 x 54

336 x 54
=> LCM=—
6
=336x9
=3024 Ans.
2. Find the nature of roots of the quadratic equation
2% -4y +3=0. [1]
Solution : Given, 2x> -~ 4x +3=0
Comparing it with quadratic equation
ax?+bx +¢=0
Here,a=2,b=-4and c=3
D =b*-4ac
=(-4°-4x(2) ()
=16-24
=-8<0
Hence, D < 0 this shows that roots will be
imaginary. Ans.
3. Find the common difference of the Arithmetic
Progression (A.P.) [1]

1 3—a 3—-2a
a’ 3a’ 3a

, (@ #0)
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Maximum Marks : 80

. . .1 3—-a 3-2a
Solution : Given, A.P.is —, —, R
a  3a 3a
3—-a 1
d= _ -
3a a
B 3-a-3
N 3a
_F-L A
~3," 3 ns.
4. Evaluate : sin” 60° + 2 tan 45° = cos? 30° [1]
OR
. 3
Ifsin A = 1 calculate sec A.
Solution : We know,
3 3
sin 60° = B tan 45° =1 and cos 30° = %

. sin% 60° + 2 tan 45° — cos? 30°

2 2
(2] o{3)
2 2

= Z +2- Z
=2 Ans.
OR
Given, sin A = E
4
We know,
sin A = B = E
H 4
P =3k and H =4k
P2+ B? =H?
[Applying Pythagoras theorem]
9k* + B* = 16k>
B? =7k
=> B = 7k
H 4k 4
sec A = Ezﬁ:ﬁ Ans.
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5. Write the coordinates of a point P on x-axis which is
equidistant from the point A(-2, 0) and B(6, 0).
Solution : Let coordinates of P on x-axis is (x, 0)
Given, A(-2, 0) and B(6, 0)

Here, PA =PB
@22 +(0-0)2 = J(x-6)%+(0-0)
> Yo+ 27 =\ -6)?

On squaring both sides, we get
(x+2)* = (x~6)
X+ 4+4x =x7+36 - 12x

> 4+4x =36 -12x

> 16x =32

N _32
*~ 16

= x =2

Co-ordinates of P are (2, 0) Ans.

6. In Figure 1, ABCis an isosceles triangle right angled
at C with AC=4 /_{:m. Find the length of AB. [1]

Figure 1

OR
In Figure 2, DE || BC. Find the length of side AD,
given that AE=1-8 cm, BD =72 cm and CE =5-4 cm.

5.4 cm

C

Figure 2
Solution : Given, ZC =90° and AC=4 cm
AB=7?

A

C B
" AABC is an isosceles triangle so,
BC=AC=4cm
On applying Phythagoras theorem, we have
AB* = AC*+BC?

Website : www.ssstrategies.com or www.newtongate.in

> AB? =AC?+AC? ("BC=AQ)
=42 +42
=16+16=32

> AB = /32

= 42 cm Ans.

OR
Given, DE | | BC
On applying, Thales theorem, we have
AD AE
AB ~ AC

AD+72

1.8+54
AD 18
AD+72 72
AD 1
AD+72 4
4AD =AD+72
3AD =72
AD =24 cm
SECTION-B

Ans.

7. Write the smallest number which is divisible by
both 306 and 657. [2]
Solution : Smallest number which is divisible
by 306 and 657 is,

LCM (657, 306)
657 =3x3x73
306 =3x3x2x17
LCM =3x3x73x2x17
= 22338 Ans.
8. Find a relation between x and y if the points
A(x, y), B(- 4, 6) and C(- 2, 3) are collinear. [2]
OR
Find the area of a triangle whose vertices are given
as(1,-1) (-4,6) and (- 3,-5).
Solution : Given, A(x, y), B(- 4, 6), C(- 2, 3)
X=X Y, =Y X=—4, Y,=6,x,=-2, y,=3
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If these points are collinear, then area of
triangle made by these points is 0.

1
=[x (1 —y9) + Xy —yy) x5 (¥, —¥x)1 =0

2
1
> [x(6-3)+(-4)CB-y+(-2)(y-6)]=0
3x-12+4y-2y+12 =0
3x+4y—2]/ =0
3x+2y =0
3x=_2y Ans.
OR
=Ly =-1x=-4y,=6x=-3,y,=-5.

Area of triangle

= %[xl (Vo= Y3) + Xy (V3= ¥y + X5 (¥ — )]
=% [1(6+5)+(4)(=5+1)+(=3) (- 1-6)]
_ L n1+16+21]

2
=l><48

2

= 24 square unit. Ans.

. The probability of selecting a blue marble at random
from a jar that contains only blue, black and green

marbles is % . The probability of selecting a black

marble at random from the same jaris i . If the jar

contains 11 green marbles, find the total number of
marbles in the jar. [2]

Solution : Let probability of selecting a blue
marble, black marble and green marble are
P(x), P(y), P(z) respecitvely.

1 1 .
P =<, PO)= (Given)
We know,
P(x) +P(y) +P(z) =1
1 1
244D _
s + 1 +P(z) =1
4+5
ZT0 1 P(z) =
0 +P(z) =1
9
2 4P(z) =
20 T =1

10.

11.

=> P —1—i
@) =1=55
_20-9
20
by = 1

No. of green marbles 11

Total no. of marbles %
11 1
Total no. of marbles 20

("." No. of green marbles = 11)
Total no. of marbles = 20
.. There are 20 marbles in the jar. Ans.

Find the value(s) of k so that the pair of equations
x+2y=5and 3x+ky + 15 =0 has a unique solution.

[2]
Solution : Given,

3x+ky+15=0

xX+2y=>5

Comparing above equations with
ax+by+c, =0and ax+b,y+c,=0,
We get,
a,=1,b,=2,¢,=-5
a,=3,b,=k, c;=15
Condition for the pair of equations to have
unique solution is
m, b
a by

1 2
_;ﬁ_
3 k

k#6
k can have any value except 6. Ans.

The larger of two supplementary angles exceeds the
smaller by 18°. Find the angles. [2]

OR

Sumit is 3 times as old as his son. Five years later, he
shall be two and a half times as old as his son. How
old is Sumit at present?
Solution:Let two angles A and B are
supplementary.

A+B =180° (1)

Given, A=B+18°
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On putting A =B + 18° in equation (i), we get
B+18°+B =180°
2B +18° =180°
2B =162°
B =81°
A=B+18°
= A =99°
OR

Let age of Sumit be x years and age of his son
be y years. Then, according to question we
have,

Ans.

x =3y ...(i)
Five years later,
x+5= 2%(y+5) .. (i)
On putting x = 3y in equation (ii)

3y+5= g(y+5)

3 +5—5—y+§
TP T T
5y 25
-—* =—-5
Y% T
6y—-5y _25-10_15
2 2 2
y_ B
2 2
y =15 years
Then, age of sumit is
3xy=3x15
= 45 years Ans.

12. Find the mode of the following frequency distribution :

Class
Interval :

25-30 [ 30-35 | 35-40 | 40-45 | 45-50 | 50-55

Frequency: | 25 34 50 42 38 14

[2]

Solution :
Class Interval Frequency
25-30 25
30-35 34
35-40 50
40-45 42
45 - 50 38
50 - 55 14

Website : www.ssstrategies.com or www.newtongate.in

Here, maximum frequency is 50.
So, 35 — 40 will be the modal class.
l=35,f0=34,f1=50,f2=42andh=5

Mode = l+(ﬂ]xh
2fi-fo-f2
= 35+(—50_34 )xS
2x50-34-42
=35+ (L) x5
100-76
=35+ E x5
24
=35+ &0
24
=35+3-33
=38-33 Ans.
SECTION-C
13. Prove that 2 + 5+/3 is an irrational number, given
that \/3 is an irrational number. [3]
OR

Using Euclid’s Algorithm, find the HCF of 2048 and
960.

Solution : Let2 +5+/3 =r, where, r is rational.
(2+5V3)* =2

4+75+20/3 =12

79+20./3 =+*
203 =r2-79
2
r< =79
V3 = 20
72—79

Now, is a rational number. So,

20
J3 must also be a rational number. But /3 is

an jrrational number (Given).
So, our assumption is worng.
. 2+54+/3 is an irrational number.
Hence Proved.
OR

Step I : Here 2048 > 960 so, On applying
Euclid’s algorithm, we get

2048 =960 x 2 + 128
Page 4 of 164
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14.
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Step II : Becuase remainder 128 # 0, so, On
applying Euclid’s algorithm between 960 and
128, we get

960 =128 x 7 + 64
Step III : Again remainder 64 # 0, so

128 =64 x2+0
Here remainder is 0. So, process ends here.
And dividend is 64 so, required HCF is 64.

Ans.
Two right triangles ABC and DBC are drawn on the
same hypotenuse BC and on the same side of BC.
If AC and BD intersect at P, prove that AP x PC
=BP x DP. [3]
OR

Diagonals of a trapezium PQRS intersect each other
atthe point O, PQ | | RS and PQ =3RS. Find the ratio
of the areas of traingles POQ and ROS.

Given, AABC , ADBC are right
angle triangles, right angled at A and D, on
same side of BC. AC & BD intersect at I.

Solution :

D
A P
B C
In AAPB and APDC,

LA = /D =90°

LAPB = £DPC  (Vertically opposite)

AAPB ~APDC  (By AA Similarity)
AP PD
BP . PC

(by c.s.s.t.)

= AP = PC =BP x PD.
OR

Given, PORS is a trapezium where PQ || RS
and diagonals intersect at O and PQ =3RS
S R

Hence Proved.

P Q
In APOQ and AROS, we have
£ZROS = £LPOQ

(vertically opposite angles)

15.

£20QP = 2£0SR

Hence, APOQ ~ AROS by AA similarity then, If
two triangles are similar, then ratio of areas is

(alternate angles)

equal to the ratio of square of its correspond-
ing sides.
Then,

area of APOQ (PQ)2
area of AROS (RS)2

Ans.

In Figure 3, PQ and RS are two parallel tangents to
a circle with centre O and another tangent AB with
point of contact C intersecting PQ at A and RS at B.
Prove that ZAOB = 90°. [3]

P D A Q

R E B S
Solution : Given, PQ || RS
To prove : ZAOB =90°

P D A Q
O
C
+ / +
R E B S

Construction : Join O and C, D and E

In AODA and AOCA
OD =0C (radii of circle)
OA =0A (common)
AD =AC

(tangent drawn from same point)
By SSS congruency
AODA = AOCA
Then, £LDOA = £LAOC
Similiarly, in AEOB and ABOC, we have
AEOB = ABOC
LEOB = £BOC ..(ii)

EOD is a diameter of circle, therefore it is a
straight line.

()
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Hence,
£DOA+ LAOC + LEOB + £BOC = 180°
2(£LAOC) +2(£BOC) = 180°
£LAOC + £BOC =90°

£ AOB =90°. Hence Proved.

16. Find the ratio in which the line x - 3y =0 divides the
line segment joining the points (- 2, - 5) and (6, 3).
Find the coordinates of the point of intersection.

3]
Solution : Let required ratio be k : 1
By section formula, we have

_ mxy +nx; _ myz +nyq
 m+n 7 m+n
Here, x, =-2, x,=6, y,=-5, ]/2=3
m=k n=1
 k(6)+(-2) _ 6k-2
= T k+1 k-1
. _k(B)+(=5) 3k-5
 k+1 k+1
(61{__2/%—_5) points lie on the line x — 3y =0
k+1 k+1

(6k—2)_3(3k—5) ~

k+1 k+1 )
6k-2 _(9%k-15) _,
k+1 k+1

6k-2-9k+15 =0
-3k+13 =0

13

k==
3

Hence required ratio is (%, 1) ie., (13, 3)

Here, intersection point are,

6x13
6k-2 3 2
r -
k+1 1§+1
_(26-2)x3
N 16

Website : www.ssstrategies.com or www.newtongate.in

_(13-5)x3 _24
© 13+3 16

Il
N | W

- intersection point are (%, %) Ans.

17. Evaluate : [3]

(Bsin 43°)2 c0s37° cosec 53°
cos47° tan 5°tan 25°tan 45°tan 65°tan 85°

Solution :
3sin 43° 2 cos 37°cosec 53°
( cos47° ) 7 tan 5° tan 25° tan 45° tan 65° tan 85°

{3cos(90° - 430)}2
>y =7
cos47°

sin(90° — 37°) cosec 53°
 cot(90°— 5°) cot(90° — 25°) tan 45° tan 65° tan 85°

{ 3cos47° }2
= {—
cos47°

sin 53° cosec 53°
cot 85° cot 65° tan 45° tan 65° tan 85°

[ cos (90° — 0) = sin O, sin (90° — 0) = cos 6,
cot (90° — 0) = tan 0]

sin53° x —

= (3)% - ; sin 53°

X X tan 45° X tan 65° x tan 85°

tan85° tan65°
1 1
(sin@= ,tan 0= ——)
cosec 6 cotO

1

= —
tan 45°

=> 9-1 (. tan45°=1)
= 8 Ans.
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18. InFigure 4, a square OABCis inscribed ina quadrant
OPBQ. If OA =15 cm, find the area of the shaded
region. (Use 1 =3-14)

Figure 4
OR
In Figure 5, ABCD is a square with side 2+/2 cm

and inscribed in a circle. Find the area of the shaded
region. (Use 1 =3-14)

Figure 5

Solution : Given, OABC is a square with OA =
15 cm

OB =radius=r
B
a a
C r A
a a
C

Let side of square be a then,

a?+a? =7
242 =12
r=+2a

r=15v2 cm (. a=15 cm)
Area of square = Side x Side
=15x15
=225 cm®

Website : www.ssstrategies.com or www.newtongate.in

1
Area of quadrant OPBQ = 1 x 1

x 314 %152 x 1542

B~ =

225x2x314
=
=225 x1-57
=353-25 cm?
Area of shaded region
= Area of quadrant OPBQ — Area of square

=353-25-225
=12825 cm? Ans.
OR
Given, ABCD is a square with side 242 em
N BD =2r
D
A C
B
In ABDC

BD? =DC? + BC?
4r? =2(DC)?
(. DC=CB=Side= 2v2 )
477 =2 x 22 x 242

4r* =8x2
4 =16
=> 12 =4
r =2cm
Area of square BCDA = Side x Side
=DC xBC
= 242 x 242
=8 cm?

Area of circle = nr?

=314 x2x2
=12:56 cm®
Area of shaded region
= Area of circle — Area of square.
=12-56 -8

=4-56 cm? Ans.
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19. A solid is in the form of a cylinder with hemispherical
ends. The total height of the solid is 20 cm and the
diameter of the cylinderis 7 cm. Find the total volume

22
of the solid. (Use 1= - ) [3]

Solution: ABCD is a cylinder and BFC and

AED are two hemisphere which has radius

(r) =

cam

m
)>/\\U NN
M
>
~
[}
3

20 cm

Hence, AB=20-2 x %

7 d)
= == r=—
h=13cm, r > (

Volume of cylinder = nr?h

= ngxeB
7 2 2

11x13x7
2

1001

2

500-5 cm?®

2
Volume of two hemisphere = 2 X Enr3

2. .22 7 77

2X =X —X—X—X—
3 7 2 2 2

49 x11
3

539
3

=179-67 cm®
Total volume of solid
= Volume of two hemisphere
+ Volume of cylinder
=179:67 + 500-5
=680-17 cm® Ans.

20. The marks obtained by 100 students in an
examination are given below :

3]

Marks Number of Students
30-35 14

35-40 16

40-45 28

45-50 23

50 - 55 18

55-60

60 - 65

Find the mean marks of the students.

Solution :
Class No. of X, fix;
Interval | Students
(Marks) (f.)
30-35 14 325 455
35-40 16 375 600
40 - 45 28 42-5 1190
45 - 50 23 47-5 10925
50 - 55 18 52-5 945
55 -60 8 575 460
60 — 65 3 625 1875
2f,=110 2f.x. = 4930
Zfixl-
M -
ean= "y 7
4930
© 110
=44-81 Ans.

21.  For what value of k, is the polynomial

) =32 -9 + * + 15x + k

completely divisible by 3x* - 5?

OR

3]

Find the zeroes of the quadratic polynomial

11

2
7y* - 3V 3 and verify the relationship

between the zeroes and the coefficients.

Solution : Given,

flx) =3x* =93+ x2+ 15x + k

It is completely divisible by 3x*~5

Website : www.ssstrategies.com or www.newtongate.in
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Let  g(x)=3x"-5 14-3 11

. 3x2=5)3x* —9x% + x% + 15x + k(x? = 3x + 2 21 3x7
3x* +0  -5x 1_11
- + 21 21
— 9% + 6x° + 15x

(Ke)

Product of zeroes =

-9x° +15x a
e )
6x> +k zx(_1)=_3
6x* - 10 7 ’
- 4 -2 _ -2
k+10 21  3x7
"." f(x) is completely divisible by g(x) then ;—f = ;—f HenceVerified.
k+10=0
k=-10 22. Write all the values of p for which the quadratic
equation x* + px + 16 = 0 has equal roots. Find the
OR roots of the equation so obtained. [3]
The given polynomial is Solution : Given, equation is x* + px + 16 =0
P(y) = 7y2_Ey_2 This is of the form ax*> +bx +c=0
3 3
where,a=1,b=pand c=16
P(y)=0
) D =b*-4ac
2 11 2
7y _?y_§=0 = p?—4x1x16
= p2 - 64

21y* - 11y -2=0

5 for equal roots, we have
21y~ -14y +3y-2=0

By-2)+1(3y~2)=0 ot
7y(By-2)+1QBy-2)=
p*-64=0
3y-2)(7y+1)=0
Gy-2)(7y+1) 7 — 64
2 1
=377 Pt
y 1 Putting p = 8 in given equation we have,
So zeroes of P(y) are — 37y Ans. 2+8+16 =0
11 2 (x+4y =0
by . . . 2 o _ =
Verification : On comparing 7y 3 y 3 14 =0
with ax? + bx + ¢, we get x =—4
1=7 b= 11 o= 2 Now, putting p = - 8 in the given equation, we
’ 37 3 get
_ x> —8x+16 =0
Sum of zeroes = - (x— 4)2 -0
11 x=4
2 ( 1) | 3 .. Required roots are — 4 and — 4 or 4 and 4.
4l -—= =7
3 7 7 Ans.
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SECTION-D

23. If aline is drawn parallel to one side of a triangle to
intersect the other two sides in distinct points, then
prove that the other two sides are divided in the same

ratio. [4]
Solution Given, A AABC in which
DEI| | BCand DEintersect ABand ACatDand E
respectively.

T orove; AD _ AE
o prove: p = =

Construction : Join BE and CD
Draw EL L AB and DM L AC

Proof : we have

1
area (AADE) = — x AD x EL

1
and area (ADBE) = 5 DB x EL
('.‘Azlxbxh)
2
1 ADXEL
area (AADE) 5 X4P%
area (ADBE) %X DB XEL
AD .
DB ..(i)
Again, area (AADE) = area (AAED)
1
=5 x AE x DM
1
and area (AECD) = 5 EC x DM
1 AExDM
_area(AADE) ¥ AEXPVL AR -
" area (AECD) 1 EC 7

E><EC><DM

Now, ADBE and AECD, being on same base
DE and between the same parallels DE and
BC, We have

area (ADBE) = area (AECD) ...(1id)

from equations (i), (ii) and (iii), we have
AD AE

DB~ EC Hence Proved.

24. Amit, standing on a horizontal plane, finds a bird
flying at a distance of 200 m from him at an elevation

of 30°. Deepak standing on the roof of a 50 m high
building, finds the angle of elevation of the same bird

to be 45°. Amit and Deepak are on opposite sides of
the bird. Find the distance of the bird from Deepak.

[4]

Solution : Let Amit be at C point and bird is at

A point. Such that ZACB =30°. AB is the height

of bird from point B on ground and deepak is

at D point, DE is the building of height 50 m.
A

45°

50m O

E 5

Now, In right triangle ABC, we have

3 300 —_ £ f— ﬁ
sin = H = AC
1_AB
2 200
AB =100 m
In right AAFD, we have
3 450 —_ E — ﬂ
Sin = H AD
(. AB=AF +BF
100 = AF + 50
AF =50)
150
J2  AD
AD = 502 m

Hence, the distance of bird from Deepak is
5042 m. Ans.

25. A solid iron pole consists of a cylinder of height 220 cm

and base diameter 24 cm, which is surmounted by
another cylinder of height 60 cm and radius 8 cm.
Find the mass of the pole, given that 1 cm® of iron
has approximately 8 gm mass. (Use n = 3-14) [4]
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Solution : Let AB be the iron pole of height

220 cm with base radius 12 cm and there is an
other cylinder CD of height 60 cm whose
base radius is 8 cm.

8cm

cCl=

I 60 cm

ey

220 cm

12 cm

Volume of AB pole = mrf’ hy

=314 x 12 x 12 x 220
=99475-2 cm®

Volume of CD pole = 75 %,
=314 x8 x 8 x 60
=12057-6 cm’

Total volume of the poles
=99475-2 +12057-6
=111532-8 cm’

It is given that,

Mass of 1 cm® of iron = 8 gm

Then mass of 111532-8 cm® of iron

=111532-8 x 8 gm

Then total mass of the poleis=111532-8 x 8 gm
=892262-4 gm
=892-2624 kg Ans.

Construct an equilateral AABC with each side 5 cm.

2
Then construct another triangle whose sides are 3

times the corresponding sid\

Draw two concentric circles of radii 2 cm and 5 cm.
Take a point P on the outer circle and construct a pair
of tangents PA and PB to the smaller circle. Measure
PA.

Solution : Steps for construction are as follows :
1: Draw a line sgement BC =5 cm

2: AtB and C construct £ZCBX =60° and
£BCX =60°

3: With B as centre and radius 5 cm, draw an
arc cutting ray BX at A.

On graph paper, we take the scale.

4: Join AC.
Thus an equilateral AABC is obtained.

5: Below BC, make an acute angle ZCBY
6: Along BY, mark off 3 points B,, B,, B,

Such that BB,, B,B,, B,B, are equal.
7: Join B,C
8: From B, draw B,D | | B,C, meeting BC at D
9: From D, draw DE| | CA, metting AB at E.
Then AEBD is the required triangle, each of

2
whose sides is — of the corresponding side of

3
AABC.
. Change the following data into ‘less than type’
distribution and draw its ogive : [4]
Class Interval Frequency
30-40 7
40-50 5
50-60 8
60-70 10
70 - 80 6
80-90 6
90 -100 8
Solution :
Class Interval Frequency
less than 40 7
less than 50 12
less than 60 20
less than 70 30
less than 80 36
less than 90 42
less than 100 50
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“Scale:
on X-axis H
10 small division = 10 #
on Y-axis £
R e e OF 10 small division =5 4
¥ F
Y E
o B S H HE
9 C
2B
o A
X
90 :£100 i
28. Prove that: 1 _sinz 0 cos’0
tan 6 cot0 ~sin®—cosO| cos®  sind
+ =1+ -
1—cot®0 1-—tan0 1+sec @ cosec § [4] ~
1 sin®0—cos’ 0
OR ~ sin®—cosO| cosB.sind
Prove that : ) )
[sin©® — cos 6] [sin” 6+ cos” B+ sin B.cos 0]
sin® B sin® - (sin® — cos ) - (cos O X sin O)
cot®+cosec® ~ cot 0 —cosec 0
[ a®=b%=(a—-b) (a®+b*+ab)]
. tan© cotO
Solution : + =1+secO.cosecO
1—cot6 1-tan6

N sin% 0+ cos?0+sinO - cosO

L.H.S.

(cos O X sin B)
[ sin? 0 + cos? 0 =1]
a6 \o sin® cos6 1+ sin©- cos6 1 sin® - cosO
an g cos sin® = . = : i
+ = + - cos0-sin® sin0-cosO
1—cot® 1-tan6 1_C059 1_Sln9 cosf xsin®
sin6 cos6 =1+sec0. cosec 6
i 1
sin® cos® ( =secH, —— = cosec 9)
- cosB sin 6 cos6 sin®
sin@—cos® cosO—sin®O
sin® cosO Hence Proved.
_ sin% 0 + cos> 0 OR
cos0 (sin®—cosB) sinO (cosO—sinO) LHS.
9 5 sin© B sin®
= sin” 0 _ cos” 0 cot@+cosech  Ccosb 1
cos O (sin®—cosB) sin0 (sin® —cos0)

sin® sin®
Website : www.ssstrategies.com or www.newtongate.in
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sin© B sin’9
g cosO+1 = cosh+1
sin©

sin @ y (I—cosB) sin? 0(1—cosB)
1+cos® (1—cosB)  1—cos?0

_ sin®(1—cos®) _ sin® (1 —cosb)
- 1—cos? sin® 90

=1-cos 0 (1)

R.H.S.
sin© sin®
+ Cose_ 1
sin® sin®

cot®—cosec®

. sin®@
~T osh-1
.2 .2
sin“ 0 sin” 6 X (1+ cos0)
= e — = 2=
(1—cos9) (1—cos0) X (1+cos)
sin” 6(1+ cos0) sin? 0 (1+ cosH)
> 2— 5 =2- -
1—cos“0 sin” 0
=2 —(1+cos 0)
=1-cos 6 ...(ii)

From equation (i) and (ii), we get

L.H.S.=R.H.S. Hence Proved.

29. Which term of the Arithmetic Progression
-7,-12,-17,-22, ...... will be — 82 2 Is - 100
any term of the A.P. ? Give reason for your
answer. [4]

OR

How many terms of the Arithmetic Progression
45,39, 33, .... must be taken so that their sum is
180 ? Explain the double answer.

Solution: -7,-12,-17,-22, .....
Herea=-7, d=-12-(-7)
=-12+7

--5
Let T, =-82
T =a+(n-1)d
—82=-7+(n-1)(-5)

-82=-7-5n+5
-82=-2-5n
-82+2=-5n

Website : www.ssstrategies.com or www.newtongate.in

- 80 =-5n
n =16
Therefore, 16" term will be — 82.
Let T =-100
Again, T,=a+Mn-1)d
~100=—7+(n-1) (-5)
-100=-7-5n+5
-100=-2-5n
—-100+2=-5n
- 98 =-5n
o
5

But the number of terms can not be in fraction.

So, — 100 can not be the term of this A.P. Ans.

OR
45,39, 33, ......
Herea=45, d=39-45=-6
Let S, =180

g[2a+(n—1)d] - 180
g[ZX45+(n—1)(—6)] - 180

[90 — 61 + 6] =180

NS

g[% —6n] =180

n (96 — 6n) =360
96n — 6n* = 360
61> — 96m + 360 =0
On dividing the above equation by 6
n?—16n+60 =0
n*—10n—6n+60 =0
n(n-10)-6 (n-10) =0
(n-10)(n—-6) =0
n=10,6
.. Sum of first 10 terms = Sum of first 6 terms
=180

This means that the sum of all terms from 7™ to
10t is zero. Ans.
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30. Ina class test, the sum of Arun’s marks in Hindi and 32y - 96 — y* + 3y = 210
English is 30. Had he got 2 marks more in Hindi and y? =35y +306 =0
3 marks less in English, the product of the marks 2
- 18y -17y +306 =0
would have been 210. Find his marks in the two Y o
subjects. [4] yy-18)-17(y-18) =0

Solution : Let Arun marks in hindi be x and (y-18)(y-17)=0

marks in english be y. y=18,17
Then, according to question, we have Put y =18 and 17 in equation (i), we get
x+y=30 (i) x =12,13
(x +2) (y—3) =210 ...(ii) Hence his marks in hindi can be 12 and 13
.. ) D and in english his marks can be 18 and 17.
from equation (i) put x = 30 — y in equation (ii) Ans
(B0-y+2)(y-3)=210 oo
(32-y)(y-3)=210
Mathematics 2019 (Outside Delhi) SET 11
Note : Except for the following questions, all Solution : Given, The system of equations is

the remaining questions have been asked in 2v+3y=7and (k+2) x-3 (1-k)y=5k+1

previous set.

These equations are of the form a,x + by +c¢, =0

SECTION-A and ayx +by+c,=0

1 1
6. Find the 21° term of the A.P.- 45,—3,— 15,... [1] where, a,=2,b,=3,¢,=-7
0= (k+2), b,==3 (1-K), ¢,=- (5k+1)

. . 1 1
Solution : Given, _45 =3 _15’ Since, the given system of equations have infinitely
9 3 many solutions.
= . S
9 9 a, b, ¢
Herea=—§, d=—3_(_%)=_3+§ 2 Y2 O
6+9 3 2 3 __ 7
- E k+2 =-31-k) —(5k+1)
2 2
T =a+(n-1)d 2 3 3 ;

9 k12 23—k ™ 3026 GkeD)

3

- —24+(21-1) 2

B e
~6(1-K) =3k+6 and 3(5k+1)=-21(1-k

9 20 3
Ty ==5+20%5 —6+6k =3k+6 15k +3 =-21+21k
9 3k =12 6k =24
T, =—-+30
2
k=4 k=4
-9+60
T. = = o1 = 25l Ans. Hence, the given system of equations has infinitely
2 2 2 2 : -
many solutions when k = 4. Ans.
SECTION-B SECTION-C
7. For what value of k, will the following pair of = 43 po;ny o Jies on the line segment XY joining X(6, - 6
equations have infinitely many solutions : 2

2x+3y=7and (k+2)x-3(1-K y=5k+1 [2] and Y (-4,-1) in such a way that XY 5 .If point
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14.
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A also lies on the line 3x + k (y + 1) =0, find the value

of k. [3]
Solution : Given,
XA _ 2
XY 5
X 2 v
(6, —6) (-4, -1)
XA 2
XA+AY 5

5XA=2XA +2AY
3XA =2AY
XA 2

AY 3

XA:AY =2:3
So A divides XY in ratio 2 : 3
Here,m=2,n=3,x=6,y,=-6,x,=-4and y,=-1

Coordinates of Point A are (
m+n m+n

mx, +nx; my, +ny, J

7

(2><(—4)+3(6) 2(—1)+3(—6))

2+3 2+3
-8+18 -2-18 o _4
EN , = (2, -

Since, point A(2, - 4) lies on line 3x + k (y + 1) =0.
Therefore it will satisfy the equation.
On putting x =2 and i = -4 in the equation, we get
3x2+k(-4+1) =0
6-3k=0
3k =6
k=2 Ans.
Solve for x:
X +5x-(a*+a-6)=0 3]
Solution : Taking (4> +a - 6)
=a*+30-21-6
=a(a+3)-2(a+3)
=(@+3)(@-2)
X2 +5r—(a+3)(a-2)=0
X+ (@a+3)x-(a-2x-(a+3)(a-2)=0
X+ @ +3)] - (1-2) [+ (a+3)] =0
(x—a+2)(x+a+3)=0

.Find A and B

Hence, x—-a+2=0andx+a+3=0

x=a-2 and x=-(a+3)

Required values of x are (1 -2), - (a +3) Ans.

3
if sin (A + 2B) = % and

cos (A +4B) =0, where A and B are acute angles. [3]

Solution. Given,

sin (A +2B) = ? and cos (A +4B)=0

SNV

sin (A+2B) =sin60° | - S 60° = B3
A+2B =60 (i)
and cos (A +4B) = cos 90° (" cos 90°=0)
A+4B =90° ..(ii)

On solving equation (i) and (ii), we get
B=15°and A=30°
SECTION-D

Ans.

. Prove that the ratio of the areas of two similar

triangles is equal to the ratio of the squares on their
corresponding sides. [4]

Solution : Given, AABC ~ ADEF
ar (AABC) AB> AC? BC?
ar (ADEF) DE? DF? EF?

To prove :

A D

C E M F
Construction : Draw AL 1 BC and DM 1 EF.
Proof : Since AABC ~ ADEF it follows that they are
equiangular and their sides are proportional.
S LA=/D, /B="LE, £C=/Fand

AB_ BC AC )

B L

xBC x AL

N | =

Now, area (AABC)=

area (ADEF) = — x EF x DM

1

2

L XBCx AL

ar (AABC) _ »*P-*"" BC AL

ar (ADEF) 1, ¢r . pyv EF DM
2
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Al AL 3 > p= 80X (i)
SO, DM T ..(iif) 7
("." In similar triangles, the ratio of the corresponding Equating the values of / from equation (i) and (ii) we
sides is the same as the ratio of corresponding get
altitudes) 80— x
Using equation (iii) and (ii), we get = X3 = NE
ar (AABC) _(EXE)_ BC?
ar (ADEF) \EF  EF) EF? = 3x =80-x
 ar(AABC) AB? > dr =80
Similarly, ar (ADEF)  DEZ > x =20m
ar (AABC) _ AC2 On putting x = 20 in equation (i), we get
and ar (ADEF) DF2 h = J3x20
; ar (AABC) AB? AC? BC2 - 20V3
%% Ar(ADEF) DE? DF? EF2 i = 2043 m
Hence Proved. Thus, height of poles is 20+/3 m and point P is at a
24. Two poles of equal heights are standing opposite to distance of 20 m from left pole and (80 - 20) i.e., 60 m
each other on either side of the road which is 80 m from right pole. Ans.
wide. From a point P between them on the road, the  25. The total cost of a certain length of a piece of cloth
angle of elevation of the top of a pole is 60° and the is X 200. If the piece was 5 m longer and each metre

of cloth costs T 2 less, the cost of the piece would
have remained unchanged. How long is the piece
and what is its original rate per metre? [4]

angle of depression from the top of the other pole of
point P is 30°. Find the heights of the poles and the

distance of the point P from the poles. [4] .
Solution : Let the original length of piece of cloth is

Solution : Let ACis road of 80 m width. Pis the point x m and rate of cloth is T y per metre.

on road AC and height of poles AB and CD is 1 m. Then according to question, we have

xxy =200 (i)

and if length be 5 m longer and each meter of cloth be
%2 less then

(x+5) (y—2) =200
(x+5) (y -2) =200

80 m xy —2x +5y - 10 =200 (i1
From right APAB, we have On equating equation (i) and (ii), we have
AB xy =xy—-2x+5y-10
~—— =tan60°= /3 oy Y
AP > 2x -5y =-10 (i)
b 3 (. AP=x) (y = @) from equation (i)
X x
h =3« ..(i) 0
=> 2x -5 x =-10
From right ADCP, we have
L =tan 30°= = > 2 1000 _ 10
pc ~tan30°= "7 X-—— =
h 1 > 2x*-1000 =-10x
80-x 3 - 222 +10x - 1000 =0
Website : www.ssstrategies.com or www.newtongate.in Page 16 of 164
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x*+5x-500 =0 xxy =200
> x*+25¢-20x-500 =0 20 xy =200
= x(x+25)-20(x+25) =0 y =10
(x+25) (x-20) =0 Thus, length of the piece of cloth is 20 m and original
x =20 price per metre is < 10. Ans.

(x # - 25 length of cloth can never be negative) ee

Mathematics 2019 (Outside Delhi) SET III

Note : Except for the following questions, all Solution : Let the y-axis cut the line joining
the remaining questions have been asked in point A(-1, — 4) and point B(5, - 6) in the ratio
previous sets. k : 1 at the point P(0, y)
SECTION-B Then, by section fromula, we have
7. A die is thrown twice. Find the probability that L +nx
(i) 5 will come up at least once. [2] mtn

(i) 5 will not come up either time.

k(5)+(-1
Solution : When two dice are thrown simulta- 0= k)
. k+1
neously, all possible outcomes are
1, 1), (L 2),(13),(1,4),(5)(16) 0 k-1
(2,1),(2,2),(23),(2,4),(2,5),(2,6) k+1
(3/ 1)1 (3r 2)/ (31 3)! (3/ 4)1 (3/ 5)/ (3/ 6) = 5k -1=0
4,1),42),43),(44),45),406) 1
(5, 1), (5 2),(5,3), (5 4),(5,5), (5 6) k= 5
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)
1
Total number of outcomes = 36 Then the required ratio is (g : 1) ie, (1:5)
Total outcomes where 5 comes up at least once
=11 Again, by section formula, we have
(i) Probability that 5 will.come up at least once oy, +nyy
_ Total outcomes where 5 will come up T aan
- Total number of outcomes
1(-6)+5(—4)
_ 1L B i) el )
36 1+5
Total outcomes where 5 will not come up _ —6-20
=36-11=25 6
(i) Probability that 5 will not come up either time -2 -13
6 3

_ Total outcomes where 5 will not come up

Total number of outcomes ) ) ) ) 13
Hence, the intersection co-ordinatesis | 0, — ?

=— Ans.
36 Ans.
SECTION-C 14. Find the value of : 3]
13. Find the ratio in which the y-axis divides the line 2 . o o 2
tjoining the points (-1, 4) and (5,-6). Also | S22l _ 135" sec 35
S‘egmen J ) ghep RS nor cot 49° tan10° tan 20° tan 60° tan 70° tan 80°
find the coordinates of the point of intersection. [3]
Website : www.ssstrategies.com or www.newtongate.in Page 17 of 164
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Solution.

(3tan41°)2 sin 35°.sec55°
cot49° tan10°.tan 20°.tan 60°.tan 70°. tan 80°

sin 35°.cosec (90° — 55°)
cot(90° —10°).cot(90° — 20°)
.tan 60°tan10°.tan 80°

(3C0t(90° - 410))2
cot49°

( cot(90° —0) = tan 6

sec(90° —0) = cosec 6

3cot49° ¥ _ sin 35°.cosec 35° ’
cot49° cot80°.cot70°. tan 60°. tan 70°. tan 80°

3 sin 35°.tan 80° — tan 70° 2
sin 35°. tan 60°. tan 70°. tan 80°

sin® = 1
cos©
’car19=L
cot0
2
=9_ 1 ['.'tan60°—£
tan 60° 2
2
—g_[ 2
J3
_g 4
3
3 \
=3 ns.

15. Two spheres of same metal weigh 1 kg and 7 kg.
The radius of the smaller sphere is 3 cm. The two
spheres are melted to form a single big sphere. Find
the diameter of the new sphere. [3]

Solution : Given, radius of small sphere be
r=3cm

Then,

4
Volume of small sphere = gnr3

= %n(3)3

=36 1 cm?

Mass of sphere

Density of small sphere = Volume of sphere

1

_ 3
36n Kelem

Website : www.ssstrategies.com or www.newtongate.in

23.

"." Both spheres are made by same metal, then
their densities will be same.

Let radius of bigger sphere =1’ then,
Density of bigger sphere
Mass of bigger sphere

~ Volume of bigger sphere
1 7

sorn 4y 31tr’3

(') =189
Then according to question, we have,

Volume of bigger sphere + Volume of smaller
shpere = Volume of new sphere.

éTt(r')3+énr3 = énR3
3 3 3

7o =R
189 +27 =R3
216 =R3
R =6
= D =6x2=12

Radius of new sphere is 6 cm.

So, diameter is 12 cm. Ans.
SECTION-D
In atriangle, if square of one side is equal to the sum
of the squares of the other two sides, then prove that
the angle opposite the first side is a right angle. [4]
Solution : Given, AABC in which
AC?=AB*+BC?
A .
B S & %
To prove : £B =90°
Consturction : Draw a ADEF such that
DE = AB, EF =BC and £E =90°.
Proof : In ADEF we have £E =90°
So, by Pythagoras theorem, we have
DF? = DE* + EF?
=> DF? = AB%+ BC? ..(i)
(. DE = AB and EF =BQC)
But AC? =AB*+BC? ..(ii) (Given)
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From equation (i) and (ii), we get

24.

Website : www.ssstrategies.com or www.newtongate.in

AC?=DF?=> AC=DF.
Now, in AABC and ADEF, we have
AB=DE, BC = EF and AC = DF.

AABC = ADEF.
Hence, /4B = /2E=90°. Hence Proved.
From a point P on the ground, the angle of

elevation of the top of a tower is 30° and that of
the top of the flag-staff fixed on the top of the
tower is 45°. If the length of the flag-staff is 5 m,
find the height of the tower. (Use J3 =1732) [4]

Solution : Let AB be the tower and BC be the
flag-staff.

C
5m
B
hm
45°
30° s
P xm A

Let P be a point on the ground such that
£APB=30°and ZAPC=45°, BC=5m

Let AB =/ m and PA = x metres

From right APAB, we have
O T T AB
N
h
- x=3h (i)
From right APAC, we have
b5 = oo =
COF" = AC ~ h+5
x=h+5 ..(if)

Equating the values of x from equations (i)
and (ii), we get

J3h =h+5
J3h —h =5
h-/3-1) =5
5 5

T Bo1 173241

25.

5
0732

5000
732

=6-83 m
Hence, the height of tower is 6-83 m  Ans.
A right cylindrical container of radius 6 cm and
height 15 cm is full of ice-cream, which has to be
distributed to 10 children in equal cones having

hemispherical shape on the top. If the height of
the conical portion is four times its base radius,

find the radius of the ice-cream cone. [4]
Solution : Let R and H be the radius and
height of cylinder.

Given, R=6 cm, H=15 cm.

Volume of ice-cream in the cylinder = tR’H
=1 x36x15
=540 © cm’

Let the radius of cone be r cm

Height of the cone (h) = 4r

Radius of hemispherical portion = r cm.

.. Volume of ice-cream in cone

= Volume of cone + Volume of hemisphere

= 17tr2h+z7tr3
3 3
1
=—mr(h+2r
3 ( )
1 2 .. >
= —Tr (4r+2r) (" h=4r) I
3 %
= 1><7:1f2><6r
3
=2

Number of ice cream cones distributed to
the children =10

= 10 x Volume of ice-cream in each cone =
Volume of ice-cream in cylindrical container
=> 10 x 27r® = 5401

= 20r° =540
= P =27
r=3
Thus, the radius of the ice-cream cone is 3 cm.

Ans.
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~ 1
SECTION - A Let the roots of the equation are oo and o

1. Find the coordinates of a point A, where AB is

diameter of a circle whose centre is (2, — 3)
and B is the point (1, 4). [1]

Solution. Let the co-ordinates of point A be
(%, y) and point O (2, — 3) be point the centre,
then

By mid-point formula.

x,») o (1,4)
(2,-3)

+1
x_=2 and —y+4 =-3
2 2
or x=4-1and y=—6-4
x=3 y =-10

.. The co-ordinates of point A are (3,-10) Ans.

. For what values of k, the roots of the equation

x2 +4x + k = 0 are real? [1]
OR

Find the value of k for which the roots of the
equation 3x*—10x + k = 0 are reciprocal of each
other.

Solution. The given equation is x* + 4x + k=0
On comparing the given equation with ax? + bx
+c=0, we get

a=1,b=4and c=k

Forrealroots, D =0

or b?>—4ac =0
16 -4k =0
or k<4

- For k < 4, equation x* + 4x + k will have real
roots. Ans.

OR
The given equation is 3x* — 10x + k=0

On comparing it with ax? + bx + c = 0, we get

a=3,b=-10,c=k

c
"." Product of the roots = —

a
1 k
o— = —
o 3
or k=3 Ans.
. Find A if tan 2A = cot (A —24°) [1]
OR

Find the value of (sin?33° + sin? 57°)
Solution. Given,
tan 2 A = cot (A —24°)
or  cot(90°-2A) =cot (A-24°)
[ tan 0 = cot (90° — 0)]

or 90° - 2A = A-24°

or 3A =90° +24°

or 3A =114°
A =38° Ans.
OR

sin? 33° + sin? 57° =sin® 33° + cos? (90° — 57°)
= sin? 33° + cos? 33°
=1 [.sin?0+cos’0=1]

Ans.

. How many two digits numbers are divisible

by3? [1]

Solution. The two-digit numbers divisible by
3 are

12,15, 18, ....... 99
Thisis an A.P. in whicha=12,d =3, a,=99

a,=a+n-1)d
9=12+(n-1)x3
87 =m-1)x3
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1_&_29
or n =5

or n =30

So, there are 30 two-digit numbers divisible
by 3. Ans.

. In Fig., DE || BC, AD =1 cm and BD =
2 cm. what is the ratio of the ar (AABC) to the
ar (AADE) ? [1]

B Cc
Solution. Given,
AD =1cm, BD=2cm
AB=1+2=3cm

Also, DE || BC (Given)
LADE = LABC (1)
(corresponding angles)

In AABC and AADE
LA =LA (common)
£ ABC = LADE [by equation (i)]
AABC ~AADE — (by AArule)

Now,

ar (AABC) ( AB )2
ar (AADE) -~ \AD

[ AABC ~ AADE]
ar (AABC) (g)z 9
ar(AADE)  \1) 1

ar (AABC) :ar (AADE)=9:1 Ans.
. Find a rational number between /2 and /3.
[1]

Solution. As /2 =1-414 ....
V3 =1732.....

So, a rational number between +2 and /3 is

1-5 or we can take any number between 1-414
and 1-732 Ans.

SECTION - B
7. Find the HCF of 1260 and 7344 using Euclid’s
algorithm. [2]
OR

Show that every positive odd integer is of
the form (4g + 1) or (4q + 3), where q is some
integer.

Solution. Two numbers are 1260 and 7344

Since 7344 > 1260, we apply the Euclid division
lemma to 7344 and 1260, we get

7344 =1260 x 5 + 1044
Also, 1260 =1044 x1 + 216
1044 =216 x4 +180
216 =180 x 1 + 36
180 =36 x5+0

Now; remainder is 0, hence our procedure
stops here.

- H.C.F. of 7344 and 1260 is 36. Ans.
OR
Let ‘2’ be any positive odd integer.

We apply the division algorithm with a and b
=4

a=bg+r, where0 <r<b

or a=4q+r,
the possible remainders are 0, 1, 2, 3
Then whenr =0, = a=4g

r=1 = a=4g9+1

r=2, = a=4qg+2
and whenr=3, = a=49+3
Since a is odd, a cannot be 44 or 4q + 2
(Since both are divisible by 2)

Therefore, any odd integer is of the form
4q+1or4dqg+3. Hence Proved.

. Which term of the A.P. 3, 15, 27, 39, ...... will

be 120 more than its 21st term? [2]
OR

If S, the sum of first n terms of an A.P. is
given by S, =3n” - 4n, find the nth term.
Solution. The given A.P. is 3, 15, 27, 39, ....
Herea=3, d=12
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ay =a+20d 0= 5m, — 3m,
=3+20X12 - ml+m2
=3+240=243 or 5, —3m, =0
Now, a, =a, +120 - 3
=243 + 120 = 363 or m, 5
a, =a+(n-1d .. Required ratio is 3 : 5 Ans.
363 =3+(n-1)12 Now to find the co-ordinates of this point on
or 360 =(n-1)12 x-axis
or n-1=30 ) _ 3x4+5X1
R B T 345
Hence, the term which is 120 more than its 21% v 12+5
term will be its 31% term. Ans. 8
OR 17
x M-
Given, S, = 3n%—4n 8
We know that 17
. The required point is | 5, 0 Ans.
a,= Sn - Sn -1 8
=32 2
=37 —dn—[3(n-1)"-4(n-1) 10. A game consists of tossing a coin 3 times and
=3n?—4n—[3 (n* - 2n+1) —4n + 4] noting the outcome each time. If getting the
=312 —4n— (3n2— 61+ 3 — 4n +4) same result in all the tosses is a success, find

32 — 4y — 3 + 100 — 7 the probability of losing the game. [2]

Solution. When a coin is tossed three times,
=6bn-7 : is o
the set of all possible outcomes is given by,
S={HHH, HHT, HTH, HTT, TTT, TTH, THT,
9. Find the ratio in which the segment joining THH])
the points (1, — 3) and (4, 5) is divided by
x-axis ? Also find the coordinates of this point

on x-axis. [2] i No. of favourable outcomes
P (losing game) =

So, nth term will be 61 -7 Ans.

Same result on all tosses= HHH, TTT

Solution. Let the given points be A (1, —3) and Total possible outcomes

B (4, - 5) and the line-segment joining by these A
= ns.

I
™| o
|

points is divided by x-axis, so the co-ordinate

of the point of intersection will be P(x, 0) L. ) .
11. A die is thrown once. Find the probability of

(4.5)
getting a number which (i) is a prime number
M, (ii) lies between 2 and 6. [2]
Solution. In throwing a die
m, /0 Total possible outcomes = 6
ie., §=1{1,2,3,4,5,6}
1,-3
( ) Prime numbers 2, 3, 5
Let the ratio be m, : m, . P(Prime N favourable outcomes
So, By section formula - P(Prime No.) = Total possible outcomes
_ MYs Tl 3.1
my +m, 6 2
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12.

13.
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Numbers between 2 and 6 are 3, 4, 5

— Ans.

3
P (Numbers between 2 and 6) = 5= 5

Find c if the system of equations cx + 3y +
(3-¢)=0,12x + cy — c = 0 has infinitely many
[2]

solutions?

Solution. The given equations are
cx+3y+3B-c) =0

and 12x+cy—-c =0

On comparing with equation a,x + b,y + ¢, =0

and equation a,x + by + ¢, = 0, we get
a,=¢,b;=3,¢c,=3-c¢

and a,=12,b,=c,c,=~c

For infinitely many solutions

m_b_o
a, by o
c_3_38-¢c
or 12 c —c
c 3 3_3-¢
12 ¢ or c -c
> =36 > -3¢=3c=¢?
> c=+6 | = —6c=—¢
> ?-6c=0
> c(c=6)=0
> c=0orc=6

So, from both the above cases
c=6
SECTION — C

Ans.

[3]

Prove that /2 is an irrational number.

Solution. Let +/2 is a rational number.

a
So, \/2 = b where g and b are co-prime integers

andb #0
or J2b =a
Squaring on both sides, we get

20? =a? ..(i)

14.

Therefore, 2 divdies a*
or 2 divides a (from theorem)
Let a =2c, forsome integer c
From equation (i)

2b% = (2¢)?
or 20 = 4c?
or b* =2¢?

It means that 2 divides b? and so 2 divides b

Therefore a and b have atleast 2 as a common
factor. But this contradicts the fact that a and

b are co-prime.

This contradiction is due to our wrong

assumption that J2 is rational.

So, we conclude that /2 is irrational.

Hence Proved.

Find the value of k such that the polynomial
x> — (k + 6)x + 2(2k — 1) has sum of its zeros

equal to half to their product. [3]

Solution. The given quadratic polynomial is
x> —(k+6)x+2(2k-1)

Comparing with ax® + bx + ¢, we get

a=1,b=-(k+6)and c=2(2k +1)

Let the zeroes of the polynomial be a and

we know that

a+f = _E
_k+6
1
or a+p=k+6 (1)
c
Also, af = —
a
_2(2k-1)
1
or aff =2 (2k-1) ..(if)

According to question

1
Sum of zeroes = > of their product
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15.

1
a+p = Eaﬁ
or k+6=%><2(2k—1)
[using equations (i) & (ii)]
or k+6=2k-1
k=7 Ans.
A father’s age is three times the sum of the

ages of his two children. After 5 years his age
will be two times the sum of their ages. Find
the present age of the father. [3]

OR

A fraction becomes % when 2 is subtracted

. 1
from the numerator and it becomes 2 when

1 is subtracted from the denominator. Find
the fraction.

Solution. Let the present age of father be x
years and sum of ages of his two children be

y years
According to question

x =3y ..(1)
After 5 years
Father’s age = (x + 5) years
Sum of ages of two children = (y +5 + 5) years
= (y + 10) years
In 2nd case

According to question
x+5=2(y+10)

or x+5=2y+20
or x-2y =15
or 3y —2y =15 {Using equations (i)}
y =15
Now from equation (i)
x =3y (Puty =15)
or x=3x15
x =45
So, Present age of father = 45 years. Ans.
OR

Let the fraction be g

According to question
x-2 1
vy 3

16.

or 3(x-2) =y
or 3x-y =6 ..(1)
again, According to question
x 1
y—1 T2
or 2x=y-1
or 2x-y=-1 ...(ii)

On solving equation (i) and (ii), we get
x=7,y=15

7
.. The required fraction is —— Ans.

15
Find the point on y-axis which is equidistant
from the points (5, - 2) and (-3, 2). [3]
OR
The line segment joining the points A(2, 1)
and B(5, — 8) is trisected at the points P and
Q such that P is nearer to A. If P also lies on
the line given by 2x — y + k=0, find the value
of k.
Solution. We know that a point on the y-axis
is of the from (0, y). So, let the point P(0, y) be
equidistant from A (5, - 2) and B (- 3, 2)
Then AP =BP
or AP? =BP?
F(G-0R+(-2-yP = (-3-02+@2-y)
or  25+4+1P+4y =9+4+12 -4y
8y =-16
y=-2
So, the required point is (0, — 2)
OR
The line segment AB is trisected at the points
P and Q and P is nearest to A
So, P divides AB in the ratio 1: 2

&N, S
< 1 ' -2

Ans.

(5,-8)
e B

Then co-ordinates of P, by section formula

_ p| X2 +mpXy MY, + Ll
my +m, my +m,

[1(5)+2(2) 1(-8)+ 2(1)]
1+2 1+2

[5+4 —8+2]
5 |PG-2

" Plies on the line 2x -y +k=0
- It will satisfy the equation.
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On putting x = 3 and y = — 2 in the given
equation, we get
23)-(-2)+k =0

6+2+k=0
=> k=-8
Hence, k=-8 Ans.

17. Prove that (sin 0 + cosec 0)*+ (cos 0 + sec 0)>
=7+tan’>0 +cot’ 9. [3]
OR

Prove that (1 + cot A — cosec A) (1 + tan A +
sec A) =2.

Solution. L.H.S.
= (sin 0 + cosec 0)% + (cos O + sec 0)?

=sin? 0 + cosec? B + 2. sin 0. cosec 0 + cos’ 0
+sec” 0 +2 cos 0 sec 0.

(. (a+Db)*>=a*+b*+2ab)

=sin?0 + cos’ 0O + cosec?O + sec? O

1
2sin0 - . .
* 2sin® sin® +2:cos® cos 6
0= ——
[." cosec Sin®
0=
Sec cos6 ]

=1+1+cot?0+1+tan”0+4
[ cosec’ =1+ cot’ 0
sec?0 =1+ tan?0]
=7+tan’0+ cot’ § (R.H.S.) Hence Proved.
OR
L.H.S.=(1+cotA— cosecA) (1 +tan A+secA)

( cos A 1 )( sin A 1 )
1+ S — 1+
sinA sinA

cos A
(sinA+cosA—1) (cosA+sinA+1)
cos A

cos A

sin A
[ (a+b)(a—b)=a*-1b"

(sin A +cosA)* -1
~ sinA-cosA

sin? A +cos? A +2-sinA-cosA—1

sin A-cosA

1+2sinA-cosA-1_ 2sinA-cosA
sin A-cos A

sin A-cosA

=2 (R.H.S)) Hence Proved.

Website : www.ssstrategies.com or www.newtongate.in

18. In Fig. PQ is a chord of length 8 cm of a circle
of radius 5 cm and centre O. The tangents at
P and Q intersect at point T. Find the length
of TP. [3]

Q

Solution. Join OT, let it intersect PQ at the
point R

Now, ATPQ is an isosceles triangle and TO is
the angle bisector of ZPTQ. So, OT L PQ and
therefore, OT bisects PQ

PR =RQ=4 cm

Also, OR = JJOP? — PR? = /5% — 42
- J25-16

=9 =3cm

Now, £TPR + ZRPO =90° = ~TPR + ZPTR
[ In ATRP, ZTRP=90°]

=> £LRPO = £PTR
So, ATRP ~APRO  (By AArule)
™ _RP
PO RO
™_4 20
or 5 5 - orTP=—"cm
20
Hence, the length of TP = 3 m Ans.
19. In Fig. ZACB =90° and CD 1 AB, prove that
CD?=BD x AD. [3]
C
A 5 B
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OR

If P and Q are the points on side CA and
CB respectively of AABC, right angled at C,
prove that (AQ? + BP?) = (AB* + PQ?).

Solution. Given, A AACB in which ZACB =
90° and CD 1 AB
To prove : CD?=BD x AD
Proof : In AADC and AACB
LA=LA (common)
£LADC = £LACB (90° each)
AADC ~AACB (By AArule)...(i)
Similarly,
ACDB ~AACB (By AArule)...(ii)
From equation (i) and (ii)
AADC ~ ACDB
AD _CD
CD DB
(by the definition of similarity of triangles)
or CD? = AD-BD
or CD? =BD x AD
Hence Proved.
OR

Given, ABCis a right angled triangle in which
£C=90°
A

a

B o) c
To prove : AQ* + BP? = AB? + PQ?
construction : Join AQ, PB and PQ
Proof : In AAQC, £C=90°

AQ? = AC?+CQ? ..(d)
(Using Pythagoras theorem)
In APBC, £C=90°

BP? = BC? + CP? ..(ii)
(Using Pythagoras theorem)

Adding equation (i) and (ii)
AQ?+BP? = AC? + CQ? + BC? + CP?
=AC?+BC?+ CQ? + CP?

20.

21.

or AQ® +BP? = AB* + PQ’

Hence Proved.
Find the area of the shaded region in Fig, if
ABCD is arectangle with sides 8 cm and 6 cm

and D is the centre of circle. [3]
[Take nt = 3-14]

FANW

8cm

(0]

wo 9

Solution. Given, ABCD is a rectangle with
sides AB =8 cm and BC =6 cm

In AABC
AC? =8°+6
(By Pythagoras Theorem)
=64 +36
=> AC? =100
= AC =10 cm

The diagonal of the rectangle will be the
diameter of the circle

.. radius of the circle = > =5cm

Area of shaded portion
= Area of circle — Area of Rectangle
=ar?—1xb
=314x5x5-8x6
=78-50 — 48
=30-50 cm?
Hence, Area of shaded portion = 30-5 cm?
Ans.

Water in a canal, 6 m wide and 1.5 m deep,
is flowing with a speed of 10 km/hour. How
much area will it irrigate in 30 minutes, if 8 cm
standing water is needed? [3]

Solution. Let b be the width and /1 be the depth
of the canal

S b=6mand h=15m
Water is flowing with a speed =10 km/h
=10,000 m/h
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22.
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= Length of water flowing in 1 hr =10,000 m
1
Length (I) of water flowing in > hr =5,000 m

Volume of water flowing in 30 min. =1 xb x h
=5000 x 6 x 1- 5 m’

1
Let the area irrigated in 30 min (E hr ) be x m>

Volume of water required for irrigation

= Volume of water flowing in 30 min.

8
X— = .
X 100 5000 x 6 x1-5

5000x6x15x100 -
X = m
8
x = 562500 m? = 56-25 hectares.
(. 1 hactare = 10* m?)
Hence, the canal will irrigate 56-25 hectares in
30 min. Ans.

or

Find the mode of the following frequency
distribution. [3]
Class Frequency
0-10 8
10 -20 10
20-30 10
30-40 16
40 - 50 12
50 - 60 6
60-70 7

Solution. The given frequency distribution
table is

Class Frequency
0-10 8
10-20 10
20-30 10
30-40 16
40 - 50 12
50 - 60 6
60 -70 7

Here, the maximum class frequency is 16
Modal class =30 —40
.. lower limit (I) of modal class = 30
Class size (h) =10
Frequency (f,) of the modal class = 16

23.

Frequency (f,) of preceding class = 10

Frequency (f,) of succeeding class = 12

Mode = l+(—f1_fo ]Xk

2fi-fo—fa
= 30+(—16_10 )x 0
32-10-12
= 30+Lx10
32-22
= 30+£><10
10
=30+6=36
Hence, Mode = 36. Ans.
SECTION -D

Two water taps together can fill a tank in

7
1 Py hours. The tap with longer diameter takes

2 hoursless than the tap with smaller one to
fill the tank separately. Find the time in which
each tap can fill the tank separately. [4]
OR

A boat goes 30 km upstream and 44 km
downstream in 10 hours. In 13 hours, it can
g0 40 km upstream and 55 km downstream.
Determine the speed of the stream and that
of the boat in still water.

Solution. Let the tap A with longer diameter
take x hours and the tap B with smaller
diameter take (x +2) hours to fill the tank.
.. Portion of tank filled by the tap Ain 1 hr.

_1
Cx
and Portion of tank filled by the tap B in 1 hr.

1
x+2

Portion of the tank filled by both taps in 1 hr.

1 1
= —+
x x+2

xX+2+x
T x(x+2)

Time taken by both taps to fill the tank

AN
= 3 I’S—S s
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.. Portion of the tank filled by both in 1 hr.

Let =y and = ...(iii)
8 xX—y xX+y
1
.. From equation (i) and (ii), we get
According to question, 30u + 440 =10
2x+2 8
Xx+2) 15 40u +55v =13
2a+1) 8 On solving, we get
x(x+2) 15 _1 - =
U=z and V=11

15x + 15 = 4x? + 8x
From equation (iii), we get

or 4x?-7x-15=0
42 - 12x+5x - 15 =0 1 _1 T
-y 5 ad T T
4x (x=3)+5(x-3) =0 y Y
(4x+5) (x-3) =0 ie, X-y=>5 and x+y=11

= 4x+5=0o0rx-3=0 On solving, we get

>x= e Since, time can not be negative hence, x=8 and y=3

neglegted this value is ; x = 3 Hence, the speed of the boat in still water

Hence, the time taken with longer diameter =8 km/h
tap =3 hours and the speed of the stream =3 km/h  Ans.
and t};e}:ume taken with smaller dlametej\tap 24. If the sum of first four terms of an A.P. is 40
- 0 hours. K and that of first 14 terms is 280. Find the sum
OR of its first n terms. [4]
Let the speed of the boat in still water be Solution. Given. S. =40 and S. = 280
. 724 14—

x km/h and the speed of the stream be y km/h

Then the speed of the boat downstream If a be the first term and d be the common

difference of an A.P.

=(x+y) km/h
and the speed of the boat upstream Then, Sum of 7 term (S,) = g [2a+(n—1)d]
We know that, = (@ -y) km/h
n
or S = —[2a+(n-1)d]
e\ - Distance "2 (=1
8 Speed 4
= —[2a+3d
In 1% case, let the time taken be t, o 54 2 [2a-+3d]
30
;= or 40 =2 (2a + 3d)
x-y
44 or 2a+3d =20 ..(1)
and t, = )
x+y Also, Sum of first 14 terms = 280
According to question 14
30 44 S., = —[2a+(13)d]
4 ~10 (i) Ho2
xX-y x+y
10 55 280 =7 (2a +13d)
nd _ ..
In 2"¢ case, x—y+x+y =13 ...(ii) or 24+ 13d =40 (i)
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25.

26.
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On solving equation (i) and (ii), we get
a=7,d=2

Now, sum of n terms

S, = ~[2a+(n-1)d]

N3

On puttinga=7, d=2

S, = ~[14+(n-1)2]

NS

=n[7+n-1]

=n (n+6)

=n*+6n
Hence, the sum of first 1 terms is n> + 61 Ans.
sinA—<:osA+1= 1
sinA+cosA—1 secA—tanA

[4]

Prove that

Solution.
sinA—cosA+1 1
sinA+cosA—1 secA—tanA

LH.S. =

Dividing the numerator and denominator by
cos A

_ tanA-T+secA

~ tanA+1-secA

_ (tanA+secA)-1
- (tan A —secA)+1

_ (tan A + sec A) — (sec’ A — tan® A)
tan A —secA+1
[sec? A—tan’ A=1]
_ (tanA+secA) [1-secA+tanA]
- (tanA —secA +1)

[ a®=b?=(a+b)(a-Db)]
(tan A+secA)x(secA—tan A)
(secA—tan A)

_ sec’ A —tan A _
secA —tan A

R.H.S.
secA —tan A ( 5)

=> L.H.S =R.H.S Hence Proved.

A man in a boat rowing away from a light
house 100 m high takes 2 minutes to change
the angle of elevation of the top of the light
house from 60° to 30°. Find the speed of the

boat in metres per minute. [Use /3 =1-732]
[4]

Solution. Let AB be the light house C and D
be the two positions of the boat, such that,

CD=xmand BC=ym

A
100 m
30° 60°
D X C y—>B
Now, In AABC
t 600 — ﬁ
an60° = BC
100
J3 =—
_ 100
V=75 (i)
In AABD
t 300 — ﬁ
an = BD
1 100
3 x+y
= x+y =100V3
or y = 1003 —x ..(ii)
From equation (i) and (ii)
100
— =100+/3 —x
V3
100
= X = 100{_?
= 100(\f —i)
J3
2 200
=100X ——==—F+
V3 3
=115-48 metres

"." Time taken to cover 11548 m =2 min

1548 )
.. Speed of boat = T =57-74 m/min
Hence, speed of boat = 57-74 m/ min Ans.
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27.

28.
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Construct a AABC in which CA=6cm, AB =
5cmand ZBAC=45° Then constructa triangle

3
whose sides are 5 of the corresponding sides

of AABC. [4]

Solution. Steps of Construction are as
follows :

1. Draw AB=5cm

2. At the point A draw £ZBAX =45°

3. From AX cut off AC=6 cm

4. Join BC, AABC is formed with given data.

5. Draw A?Y making any acute angle with AB

as shown in the figure.

“

6. Draw 5 arcs P, P, P,, P, and )? with equal

» Lty Ly
intervals.

7.Join BP...

8. Draw P,B" || P.B meeting AB at B'.

9. From B’, draw B’C" || BC meeting AC at C'.

AAB'C' ~ AABC

Hence AAB'C' is the required triangle. Ans.
A bucket open at the top is in the form of a
frustum of a cone with a capacity of 12308-8
cm®, The radii of the top and bottom of
circular ends of the bucket are 20 cm and
12 cm respectively. Find the height of the

bucket and also the area of the metal sheet

[4]

Solution. Let r and R be the radii of the top
and the bottom circular ends of the bucket
respectively. Let /1 be the height of the bucket.

S R=20cmand r=12 cm

used in making it. (Use = 3-14)

29.

Capacity of the bucket = 12308-8 cm?®

Volume of bucket (frustum)

- %n (R* +7* + Rr)h
or %x 314 (20% +12% + 20 x 12)h = 12308-8

% x 3-14 (400 + 144 + 240)h =12308-8

784 x 314
or 3 x h =12308-8
12308:8 x 3
or K—%——
784 % 314
h=15cm

Thus, the height of the bucket is 15 cm. Ans.

The area of the metal sheet used in making
the bucket = CSA of bucket + area of circular
bottom

=a(R+7)]+ar
[ = Jh2+(R-7)?
[ - slant height

[ = \/15% +(20 - 12)?
=225+ 64 = /289 =17 cm

where,

.. Area of metal sheet used = 7[(R + )] + 7]
=314 [(20 + 12) x 17 + 127]
=314 [32 x 17 + 144]
=314 [544 + 144]
=3-14 x 688
=2160-32 cm? Ans.

Prove thatin aright angle triangle, the square
of the hypotenuse is equal the sum of squares

[4]

of the other two sides.

Solution. Given, A AABC right angled at B.

To prove : AC* = AB? + BC?
C

= B
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Construction : Draw BD 1L AC
Proof : In AADB and AABC

LA=LA (common)

£ADB = £ABC (90° each)

AADB ~ AABC (By AA rule)
So AD = AB
’ AB AC

(sides are proportional)
or AB? = AD-AC ..(i)
Also, In ABDC and AABC

Marks No. of Students
0-5 2
5-10 5
10-15 6
15-20 8
20-25 10
25-30 25
30-35 20
35-40 18
40 -45 4
45-50 2

Draw ‘aless than’ type cumulative frequency

/C=/C (common) curves (ogive). Hence find median.
/BDC = ZABC (900 each) SOlution. Median =32-5
ABDC ~ AABC :
Class Frequency | Cumulative
S CD BC Frequency
0 = =
BC AC 0-10 fi fi
or BC? = CD-AC ...(ii) 10-20 5 fi+5
Adding equation (i) and (ii), we get 20-30 9 fitldcf
AB? +BC2 = AD-AC + CD-AC 30-40 12 fi+26
- AC (AD + CD) 40-50 f fith*26
— AC x AC 50 - 60 3 fi+f,+29
_AC? 60-70 2 f,+f,+31
or AC? = AB? + BC2 Total frequency =40
Hence Proved. fitf+31 =40
+f,=9 (1
30. If the median of the following frequency o fith 0
distribution is 32:5. Find the values of f; and Also n_40 =20
£, [4] 2 2
Class Frequency Median = 32-5 (given)
0-10 £ which lies in the class interval (30 — 40)
10-20 5 Median class =30 — 40
20-30 9 [=30
30-40 12
=12, Cf.=f,+14
40 - 50 h / =
h =10
50 - 60
60 — 70 2 T_crf.
Total 40 So, Median = [+| 2 xh
OR

The marks obtained by 100 students of a class

32.5 = 30+ [W] %10
in an examination are given below. 12
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305 - 30+ (6 -fi ) 5 less than 30 56
6 less than 35 76
5 less than 40 94
or =—(6-
6 ©=f) less than 45 98
2:5%6 less than 50 100
or =6-f,

5 To draw a less than ogive, we mark the
or 6-f =3, f=3 upper class limits of the class intervals on the
From equation (i), we get x-axis and their c.f. on the y-axis by taking a

f,=6 convenient scale.
fl =3, f2 =6 Ans. Here, n =100
OR 2=50,
Marks Cumulative Frequency
less than 5 2 To get median from graph
s From 50, we draw a perpendicular to the
less than 10 7 curve then from that point draw again a
less than 15 13 Eerpendicular to x-axis.
he point where this perpendicular meet on
less than 20 21 x-axis will be the median.
less than 25 31 Median =29 Ans.
50;:100)

N

H
O

Mathematics 2019 (Delhi)

SET II

previous sets.

Note : Except for the following questions, all
the remaining questions have been asked in

SECTION - A

1. Find the coordinates of a point A, where AB
is a diameter of the circle with centre (- 2, 2)
and B is the point with coordinates (3, 4).[1]

Website : www.ssstrategies.com or www.newtongate.in

Solution. By mid-point formula

x+3 ’

;-
x=-4-3
x:_
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A Q B
() (-2,2) (3.4)
y+4
and > 2
y =0
.. Co-ordinates of point A are (-7, 0).  Ans.
SECTION - B

7. Find the value of k for which the following
pair of linear equations have infinitely many
solutions.

2x+3y=7,(k+1x+Q2k-1y=4k+1 [2]
Solution. Given,
2x+3y=7and (k+1)x+ (2k-1)y =4k +1

On comparing above equations with
a,x+by+c,=0and ax +b,y +c,=0, we get

a, =2, b, =3 c, ==7
a, =k+1  b,=2k-1 c,=—(4k+1)
For infinitely many solutions
a_bh_a
a by ¢
2 3 -7

k+1 2k—1 —(4k+1)

= 22k-1) =3 (k+1)
4k -2 =3k+3
k=5
or 3(4k+1) =7 (2k-1)
= k=5
Hence, k =5. Ans.
SECTION -C
13. The arithmetic mean of the following

frequency distribution is 53. Find the value

of k. [3]
Class Frequency
0-20 12
20-40 15
40 - 60 32
60 - 80 k
80 — 100 13

Website : www.ssstrategies.com or www.newtongate.in

Solution. Given, Median =53

Class | Frequency | Mid-value fix;
f; ;i
0-20 12 10 120
20 -40 15 30 450
40 - 60 32 50 1600
60 - 80 k 70 70k
80 - 100 13 90 1170
72+k 3340 + 70k
Mean = Zg}zci
- 3340 +70k
72+k
53 (72 + k) =3340 + 70k
3816 + 53k = 3340 + 70k
= k =28
Hence k =28. Ans.

14. Find the area of the segment shown in Fig. if
radius of the circle is 21 cm and ZAOB =120°

22
(Use = 7) [3]

Solution. Given, Radius of the circle =21 cm
and £AOB =120°

Area of the segment AYB
= Area of sector AOB — Area of AAOB
120°
360°
=462 cm?

To find the area of AOAB, draw OM L AB
AAMO = ABMO (by R.H.S.)

Area of sector AOB =

><2—72><21><21

1
£LAOM = £BOM = > x120° =60°

OM
From AOMA, —— = cos 60°

OA
OM _ 1
21 2
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OM—Ecm
2
Al AM_ 60°
SO, OA =sIn
AM=21X£
2
or AB =2 x AM = 21/3 cm

1
So, area of AOAB = EXABXOM
1 21
= —x21/3x ==
2 2

441
. Area of segment = (462 e

?))cm2

- %(88 ~214/3) ecm?®

=271-04 cm? Ans.

16. In Fig. a circle is inscribed in a AABC having

sides BC=8 cm, AB=10 cm and AC =12 c¢m.
Find the lengths BL, CM and AN. [3]

Solution. A circle is inscribed in a AABC
AB=10cm, BC=8 cm and AC=12 cm

Let AN =AM =1z
BN =BL=x
CL=CM=y

(Tangents drawn from an exterior points are
equal in length.)

Perimeter of A
=AB+BC+CA =10+8+12
or x+ztx+y+y+z =30
2(x+y+z) =30

x+y+z =15 ..(1)
Also, AB =10 cm
or x+z =10 ...(ii)
and AC =12
or y+z =12 ...(iii)
and BC =8 cm
x+y =8 ..(iv)

From equation (i) and (ii),

y =5cm

23.

24.

From equation (i) and (iii)
x=3cm
From equation (i) and (iv)
z=7cm
So, BL=3cm, CM =5 cm, AN =7 cm.
SECTION -D

Ans.

Prove that
tanZ A cosec’A 1

tan?A—1 sec® A—cosec’A 1—2cos®A

[4]

Solution.
tan® A
tan’A —1

cosec’ A
L.H.S. =

sec’A = cosec’A

sin® A 1
2 -2
_ cos”A o sin” A
sin® A — cos®A 1 _ 1
cosZA cos’ A sin” A

1
sin® A
sin? A — cos’A
sin’A - cosA

sin® A
sin’A — cos’A

sin® A -cos® A
sin?A — cos® A

sin® A 1
sin?A —cos’A  sin’ A

sin? A + cos® A _ 1

sin? A-cos’ A sin’ A —cos’A

B 1 B 1

" 1-cos’A—cos’A  1-2cos’A

=R.H.S. [ sin? A=1-cos® A]
Hence Proved.

The first term of an A.P. is 3, the last term is

83 and the sum of all its terms is 903. Find the
number of terms and the common difference

of the A.P. [4]
Solution. Given,a=3,a, =83=1

S, =903

a,=a+(n-1)d

83 =3+(n-1)d

(n—-1)d =80 (1)
Also,
n
S, = 5 (a+])

903 = g(3+83)
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25.

1806 =n x 86
_ 1806
86
n=21
From equation (i)
(21-1)d =80
80
G,
d=4

Hence, No. of terms are 21 and common
difference is 4 of given A.P. Ans.

Construct a triangle ABC with side BC =
6 cm, /B =45°, £ A = 105°. Then construct

3
another triangle whose sides are 1 times

the corresponding sides of the AABC.  [4]
Solution. Steps of construction

1. Draw a AABC in which BC = 6 cm
/B =45°and £C=30°

Mathematics 2019 (Delhi)

[" £LA=105°, (given)
and LA+ £B+ £C=180°

105° +45° + £C =180°
£C=180°-150°
£C=30°]

2. Draw a ray BX and mark 4 arcs of equal
radius on it.
3. Join P,C, From P, draw P,C’ || P,C which
meets BCat C'.
4. From C' draw C'A || CA, which meets AB
atA’
AA'BC’' ~ AABC

and AA'BC' is the required triangle.
(N J

SET III

Note : Except for the following questions, all
the remaining questions have been asked in
previous sets.

SECTION - A

1. Two positive integers a and b can be written

Website : www.ssstrategies.com or www.newtongate.in

asa=x’y*and b=xy’ . x, y are prime numbers.

Find LCM (a, b). [1]

Solution. Given, 2= x’y* and b = xy°

= L.C.M (a, b) = Product of the greatest
power of each prime factors

=x%° Ans.

SECTION -B

. Find, how many two digit natural numbers

are divisible by 7. [2]
OR

If the sum of first n terms of an A.P. is %, then
find its 10th term.

Solution. Two digit numbers which are
divisible by 7 are

14, 21, 28, .... 98
It is an A.P, such that
a=14, a,=98; d=21-14=7

13.

a,=a+mn-1)d
98 =14+(n-1)x7
84=n-1)7

or n-1=12
n =13

Hence, there are 13 two digit numbers,

divisible by 7. Ans.
OR
Given, §, = n?, S, 4=~ 1)
a4, =5,=5,_4
=n*—-(n-1)>
=n?—[n*-2n+1]
=n®-n*+2n-1
a,=2n-1
Put n =10,
: a,,=2x10-1=19
Hence 10th term = 19 Ans.

SECTION -C

Find all zeroes of the polynomial 3x® + 10x
—9x — 4 if one of its zero is 1. [3]

2

Solution. Given,
P(x) =3x>+10x> - 9x — 4
Page 35 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

Oswal Solved Papers | 535

x=11is a zero of P(x)
- (x—1) is a factor of P(x)
To find other zeroes, we divide P(x) by (x — 1)
x—1)3x% +10x? — 9x — 4( 3x% + 13x + 4
3x% —3x2
-+
13x* - 9x
13x* - 13x
- +
4x -4
4x -4
-+
0
P(x) = (x —1) (3x*+ 13x + 4)
=(x-1)3x*+ 12x + x + 4)
=(x-1){3x (x+4)+1 (x +4)}
=(x-1)(x+4)B8x+1)
other zeroes are x +4 =0

x=-4,

and 3x+1=0
1
=3

1
.. other zeroes are x =—4 and x = —5 Ans.

2+
15. Prove that is an irrational number,
given that /3 is an irrational number. [3]

3. .
is a rational number

X 2+
Solution. Let

2++3 a
" 5\/» =0 where a and b are co-prime
numbers.

or 2+\/_=%

5a 2
B=5

InR.H.S.,, 4, b, 2 and 5 are integers.
. RH.S. is a rational number but L.H.S. = /3,
which is given that +/3 is an irrational.
So, it is a contradiction.
2++/3
5

Hence, is an irrational number. Ans.

Website : www.ssstrategies.com or www.newtongate.in

SECTION -D
1
23. If sec O = x+E,x # 0, find (sec 6 + tan 0).

[4]

Solution. Given,

1
sec O = X+E ..(1)

Squaring both sides, we get

1\
sec? 0 = (x+—)
4x

= x? +—2+2><x><i
16x 4x
= x* WLL2+1
l6x° 2
Also, sec?0 =1+tan’0
T+tan?0= x" + +1
16x* 2
1 1
tan® 0 = x* +——5 — =
or an Tox2 2
(-5)
=lx——
4x
- tan O = oL ..
an 0 = ix ...(ii)
Now, From equation (i) and (ii)
O+tan O = x+i+x—i
sec an 0 = ix ix
Hence,
sec O + tan 6 =2x Ans.

24. Prove that the ratio of the areas of two similar
triangles is equal to the square of the ratio of
their corresponding sides. [4]

Solution. Given, Twotriangles AABCand APQR
are similar to each other.

P
/A[\ /I\
B M C Q N R

To prove :
MWM_EZHEiﬁﬂz
ar (PQR) \ PQ QR RP
Construction : Draw AM 1 BC and PN L QR
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Proof :

1
ar(AABC) _ p PCXAM poyam

ar(APQR) 1, Gpypny  QRXPN
2

()

In AABM and APQN
/LB =2Q (AABC~APQR)
LM = /LN (90° each)
AABM ~APQN  (By AArule)
Therefore,
AM AB
PN E ..(id)
Also, AABC ~ APQR (Given)
AB BC CA
So, @ Z@ “Rp ..(iii)

ar (AABC)  AB_ AM

Therefore, ———— —7 — it
ar (APQR) PQ PN

(From equation (i) and (iii))
AB_AB
" PQ PQ

(From equation (ii))

ABY’
=1 Pa
Now using equation (iii), we get
ar(AABC) _(AB)"_(BCY*_ (%)
ar (APQR) |\ PQ QR RP
Hence Proved.

25. The following distribution gives the daily
income of 50 workers of a factory.

Daily Income (in 3) | Number of Workers
200 — 220 12
220 — 240 14
240 - 260 8
260 — 280 6
280 - 300 10

Convert the distirbution above to a “less than
type’ cumulative frequency distribution and
draw its ogive. [4]

OR
The table below shows the daily expenditure

on food of 25 households in a locality. Find
the mean daily expenditure of food.

Daily Expenditure Number of
(in?): Households :
100 — 150 4
150 — 200 5
200 - 250 12
250 - 300 2
300 - 350 2
Solution.
Daily Income Cumulative
Frequency
less than 220 12
less than 240 26
less than 260 34
less than 280 40
less than 300 50

Less than type frequency distribution table.

H260:H
pperlimits|
OR
Daily No. of Mid-value fix;
Expendi- | Households (x))
ture (f)
100 - 150 4 125 500
150 - 200 5 175 875
200 - 250 12 225 2700
250 - 300 2 275 550
300 - 350 2 325 650
3f,=25 3f.x=5275
M - Xfix; 5275 11
ean (x) = _zfi = o5 T
Hence, Mean =211 Ans.
(X
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SET1

Time allowed : 3 hours

SECTION - A
1.If x = 3 is one root of the quadratic equation
x?—2kx — 6 = 0, then find the value of k. [1]
Solution : Given quadratic equation is,
X -2kx-6 =0
x = 3 is aroot of above equation, then
(3% -2k(3)-6 =0

9-6k-6 =0
3-6k =0
3 =6k
3 1
=572
1
k—E Ans.

2. What is the HCF of smallest prime number and
the smallest composite number ? [1]

Solution : Smallest prime number = 2
Smallest composite number = 4
Prime factorisation of 2is 1 X 2

Prime factorisation of 4 is 1 x 22

HCF (2,4) =2 Ans.
3. Find the distance of a point P(x, y) from the
origin. 1]

Solution : The given pointis P (x, y).
The origin is O (0, 0)

Distance of point P from origin,

PO = \/(xz —x) 4y -y

= Jx-02 +(y-0)?

= \/xz +y2 unit Ans.

4.In an AF, if the common difference (d) = - 4
and the seventh term (a,) is 4, then find the

first term. [1]
Solution : Given,
d=-4
a, =4
a+6d =4
a+6(-4) =4
a-24 =4

Website : www.ssstrategies.com or www.newtongate.in

Maximum Marks : 80

a=4+24
a =28 Ans.
5. What is the value of (cos® 67° - sin?23°) ? [1]
Solution : We have, cos? 67° — sin? 23°
= cos? 67° — cos? (90° — 23°)
[. sin (90° — 6) = cos 0]

= cos? 67° — cos? 67°

=0 Ans.
6. Gi AABC APR'fﬁ—lth find
. Given OR, i PQ 3 en fin
arAABC
arAPQR"
Solution : Given, AABC ~ APQR
AB 1
and — =
PQ 3
ar(AABC)  AB?
Now, =

ar(APQR) ~— pQ?

SECTION - B
7.Given that /2 is irrational, prove that

5+ 342 ) is an irrational number. [2]
Solution : Given, /2 is irrational number.
Let /2 =m

Suppose, 5+ 342 is a rational number.

So, 54342 =% (@#b,b+0)
a
3J2 = -5
b
a->5b
7 =
32 30
a—>5b
o 2 =7,
a—5b
So, B m
a-5b . . .
But n is rational number, so m is rational
number which contradicts the fact that

m = +J2 is irrational number.
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So, our supposition is wrong,. 10. Find the ratio in which P(4, m) divides the line
Hence, 5+ 3+/2 is also irrational. segment joining the points A(2, 3) and B(6, - 3).
Hence Proved. Hence find m. [2]
8. Infig.1, ABCDis arectangle. Find the values of x o 5 @, m) °
and y. [2] A2, 3) k:1 B(6, -3)
D rry C Solution : Let P divides line segment AB in the
ratiok : 1.
Coordinates of P
14 cm X=y
P - myXy +1MpXy MYy T Y
B my +my ’ my + my
A 30cm B o o [(X6+1X2 kx(=3)+1x3
Figure 1 (4, m) = k+1 7 k+1
Solution : Given, ABCD is a rectangle. 6k+2 =3k+3
4 = 7
AB =CD (4, m) (k+1 k41 )
= 30 =x+y On comparing, we get
or x+y =30 (i) (6k+2) Ny,
Similarly, AD = BC k+1
= 14 =x-y = 6k +2 =4+ 4k
or x-y =14 (i) = 6k — 4k = 4-2
On adding eq. (i) and (ii), we get = 2k =2
= k=1
2x =44
Hence, P divides AB in the ratio 1 : 1. Ans.
= x =22 _ -3(1)+3
Putting the value of x in eq. (i), we get From (i), ——=— =
22 +y =30 -3+3
= y =30-22 = 2 M
= y =38 = m =0 Ans.
So,x=22,y=28. Ans.  11. Two different dice are tossed together. Find the
9. Find the sum of first 8 multiples of 3. [2] probability :

Solution : First 8 multiples of 3 are (i) of getting a doublet.

(ii) of getting a sum 10, of the numbers on the two

3,6,9 ... upto 8 terms dice. 2]
We can observe that the above seriesisan AP with Solution : Total outcomes on tossing two dif-
a=3d=6-3=3,n=28 ferent dice = 36
Sum of n terms of an A.P. is given by, (i) A : getting a doublet
A={1,1),(22),(3,3),4,4),5,5),(6,6)}
Sn=2[2a+(n—1)d] (1,1),(22),3,3),44),(5,5),(6,6)
2 .. Number of favourable outcomes of A = 6
8 ) PIA) = Favourable outcomes
S¢ = b 2x3+@8-1)(3)] " (A) = Total outcomes
6 1
=4[6 + 7 X 3] =%=g Ans.
=4l6+21] (if) B : getting a sum 10.
=4x27 B ={(4,6),(55), (6 4)}
= Sy =108 Ans. .. Number of favourable outcomes of B = 3
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Favourable outcomes

P(B) =
(B) Total outcomes
3 1
= 3_6_5 Ans.

12. An integer is chosen at random between 1 and

13.

Website : www.ssstrategies.com or www.newtongate.in

100. Find the probability that it is :
(i) divisible by 8.
(ii) not divisible by 8. [2]
Solution : Total number are 2, 3,4 ........ 99
(i) Let E be the event of getting a number divisible
by 8.

E = {8, 16, 24, 32, 40, 48, 56, 64, 72, 80,

88,96}
=12

Favourable outcomes

Total outcomes

1—2—01224
98

(ii) Let E’ be the event of getting a number not
divisible by 8.
Then, P(E') = 1-P(E)
=1-0.1224
= 0.8756
SECTION -C

Find HCF and LCM of 404 and 96 and verify
that HCF X LCM = Product of the two given

Ans.

numbers. [3]
Solution :
2 | 404 2] 96
2 [202 2] 48
101 [ 101 2| 24
R Y 2 [ 112
2| 6
313
1

Prime factorization of 404 = 2 X 2 x 101

Prime factorization of 96
=2X2X2X2X2X3

. HCF=2x2=4

And LCM =2 X2 X 2X2X2xX3x101
= 9696

HCF =4,LCM = 9696  Ans.

Verification

HCF x LCM = Product of two numbers
4 X 9696 = 404 X 96
38784 = 38784 Hence Verified.

14. Find all zeroes of the polynomial (2x* - 9x* +

5x2 + 3x — 1) if two of its zeroes are (2++/3)
and (2-+3). [3]

Solution : Here, p(x) = 2x* - 9x% + 5x® + 3x -1
And two of its zeroes are (2++/3) and (2-+/3).

Quadratic polynomial with zeroes is given by,
{x—(2+3)}. {x—(2-+3)}
(x =2-4/3) (x —2+/3)
(x-27 - (3)°
P —dx +4-3
¥ —dx + 1 = g(x) (say)

Now, g(x) will be a factor of p(x) so g(x) will be
divisible by p(x)

Ly vl

232 —x-1
K —dx+1) 2x*-9x° + 5% + 3x -1 (
20 - 8% + 247
— + —
-+ 3x% + 3x
-+ 4 —x
+ - +
-+ 4x-1
—x*+4x-1
+ - 4+
X

For other zeroes,
2 -x-1=0
22 -2x+x-1=0
or 2x(x-1)+1(x-1) =0
x-D2x+1) =0
x-1=0and 2x+1 =0

x =1x= >

Zeroes of p(x) are

1, _?1, 2++/3 and 2-+/3. Ans.

.If A(-2,1) and B(a, 0), C(4, b) and D(1, 2) are the

vertices of a parallelogram ABCD, find the
values of a and b. Hence find the lengths of
its sides. [3]
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OR
IfA(-5,7),B(-4,-5),C(-1,-6) and D(4, 5) are the
vertices of a quadrilateral, find the area of the
quadrilateral ABCD.

Solution : Given ABCD is a parallelogram.

(4,b)
) C

A
2. 1)

X1+ X +
Mid point of AC = 1% A yz)

2 2

Since, diagonals of a parallelogram bisect each

other,
(1, ﬂ) _ (ﬂl)
2 2

On comparing, we get

a+l 1+b _1

2 2

= a+1=2 = 1+b =2

= a=1 = b=1
Ans.

Therefore, the coordinates of vertices of paral-
lelogram ABCD are A(-2,1), B(1,0), C(4, 1) and
D(1, 2)

Length of side AB = DC = /(1+2)* +(0-1)?
= V9+1=10 units
And, AD =BC=(1+2)* +(2-1)
= /9+1 =10 units Ans.
OR

Given ABCD is quadrilateral.
A(-5,7)

D, 5)

C(-1,-6)

B(-4, -5)

By joining points A and C, the quadrilateral is
divided into two triangles.

Now, Area of quad. ABCD = Area of AABC
+ Area of AACD

Area of AABC
1
= 5 MW=+ 05— y) + x5 (4 - )l
=% [[-5(-5+6)-4(-6-7)-1(7 + 5)]|
1
=5 I[-5(1)-4(-13)-1(12)]|
_ 1 5+ 52-12
= 5 l5+52-12)
1 )= P g it
=3 |(35)| = 5 5. units.
Area of AADC
1
P |[x1 (yz_ys)+x2(y3_y1)+x3(y1_y2)|
=% [[-5(5+6)+4(-6-7)+ (-1)(7-5)]]
1
=3 |[-5(11) + 4 (- 13) - 1(2)]|
_ 1 55 + 52 -12
= |-55+52-12]
_ 1 109 _ 19 i
=5 |- | = > sq. units.
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Area of quadrilateral ABCD

Solution : Let ABCD be a square with side ‘a’.

_ 35,109 14 k
22 2
= 72 sq. units. Ans. D C

16. A plane left 30 minutes late than its scheduled
time and in order to reach the destination 1500

km away in time, it had to increase its speed by E
100 km/h from the usual speed. Find its usual
speed. [3] A B
Solution : Let the usual speed of plane be x In AABC,
Increased speed 100) knv/h AC = ABp BC
ncreased speed = (x + 100) . _ 2 2o
.. Distance to cover = 1500 km.
Time taken by plane with usual speed AC = 202 = 2.
= 1500 hr Area of equilateral ABEC (formed on side BC of
* square ABCD)
Time taken by plane with increased speed 3
1500 = X (side)?
= 100+ x) N
According to the question, = ﬁ a2 (i)
1500 1500 _ 30 _1 4
x (100 +x) 60 2 Area of equilateral AACF (formed on diagonal
1 1 1 AC of square ABCD)
1500 | —— ==
[x x+100} 2 = g(\/iu)zz %(Za)z
x+100 —x 1
00|:(x)(x+100)] =5 _2 %az (i)
M _ 1 From eq. (i) and (ii),
X" +100x 2 ar AACF =2 X ar ABCF
1
x* + 100x. = 300000 or ar(ABCF) = - ar (AMCP)

x* + 100x — 300000 = 0

x* + 600x —500x —300000 = 0
x(x + 600) — 500(x + 600) =0
(x + 600) (x —500) =0

i.e., area of triangle described on one side of
square is half the area of triangle described on
its diagonal. Hence Proved.

OR
Either x+600 =0 .
x =—600 (Rejected) Given, R AABC ~ APQR .
or x-500 =0
x =500
.. Usual speed of plane = 500 km/hr. ~ Ans.
17. Prove that the area of an equilateral triangle
described on one side of the square is equal
to half the area of the equilateral triangle
described on one of its diagonal. [3] B cQ R
OR And ar (AABC) = ar (APQR)
To prove :

If the area of two similar triangles are equal,

prove that they are congruent. AABC = APOR
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Proof : Solution : Given, 4 tan 0 = 3,
Given, AABC ~ APQR _ tan 0 = 3 (: P )
ar(AABC)  AB> BC? AC? 4\ B
ar(APQR) PQ*> QR?> PR?
(Ratio of area of similar triangles is equal to the
square of corresponding sides) H p
But ~ ANABO (Given)
ar(APQR)
AB*  BC* AC? m
2 = Ap2 pp2 =1
PQ™  QRT PR P =3K, B = 4K
2 _ pre _
SO, AB —PQ OI'AB—PQ NOW, H = [P2+B2
BC* = QR or BC = QR
AC? = PR? or AC = PR = J(BK)? + (4K)?

By SSS congruency axiom
AABC = APQR Hence Proved.
18. Prove that the lengths of tangents drawn from
an external point of a circle are equal. [3]
Solution :
Given : A circle with centre O on which two
tangents PM and PN are drawn from an exter-

nal point P.
M

To prove :

PM = PN

Construction : Join OM, ON and OP.

Proof : Since tangent and radius are perpen-
dicular at point of contact,

o ZOMP = LONP = 90°

In APOM and APON,

OM = ON (Radii)
ZOMP = ZONP

PO = OP (Common)
AOMP = AONP (RHS cong.)

PM = PN (C.PC.T)

Hence Proved.

4 sin®—cos0+1
4 sin®+cos6 -1 ]

19.If 4 tan 6 = 3, evaluate (

OR
If tan 2A = cot (A - 18°), where 2A is an acute
angle, find the value of A.

Website : www.ssstrategies.com or www.newtongate.in

= J9K? +16K>
= \25K?

= H = 5K
o _P_3K_3
MY T H 5K 5
) o B_4K_1
an cosf === 3
3 4
4sin®—cosf+1 X5zt
Now, - = 3 4
4sin®+cos6 -1 ax°+* 1
5
(2.t
_\5 5 J
o)
5 5
(12—4+5)
_ 5
(12+4—5)
5
13/5
11/5
B A
=1 ns.
OR
Given, tan 2A = cot (A - 18°)
= cot (90° — 2A) = cot (A - 18°)
[." tan 6 = cot (90° — 0)]
= 90°-2A = A-18°
= 90° + 18° = A + 2A
= 108° = 3A
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108°
3

= A=

= A = 36° Ans.
20. Find the area of the shaded region in Fig. 2,

where arcs drawn with centres A, B, C and D
intersect in pairs at mid-points P, Q, R and S

of the sidess AB, BC, CD and DA respectively @
OR

of a square ABCD of side 12 cm.
[Use & = 3.14] [3]

A P B A heap of rice is in the form of a cone of base
diameter 24 m and height 3.5 m. Find the
volume of the rice. How much canvas cloth is

required to just cover the heap?
Solution :

S Q x

10 cm

ey

R

Fig. 2 Yy @
le—|

Solution : Given, ABCD is a square of side 12
cm. r=3-5cm

)
a
h

A P B Given, Radius (r) of cylinder

= Radius of hemisphere
= 3.5 cm.

Total SA of article = CSA of cylinder
+ 2 X CSA of hemisphere

> 4 Height of cylinder, h = 10 cm
TSA = 2mrh + 2 X 27
= 2mrh + 4mr?
) ) C = 2mrh (h + 2r)
P,Q, Rand S are the mid points of sides AB, BC, =2 x % X 3.5 (10 + 2 X 3.5)
CD and AD respectively. 7
Area of shaded region =2 x22% 0.5 X (10 + 7)

= Area of square —4 X Area of quadrant )
=2 X 11 x 17 = 374 cm

=ag*-4 % im’z OR
Base diameter of cone = 24 m.

= (12)*-3.14 x (6)* _
Radius r = 12 m

=144 -3.14 x 36
— 144 - 113.04 Height of cone, i = 3.5m
— 30.96 cm? Ans. Volume of rice in conical heap
21. A wooden article was made by scooping out a _1 nr*h
hemisphere form each end of a solid cylinder, 3

as shown in Fig. 3. If the height of the cylinder
is 10 cm and its base is of radius 3.5 cm. Find
the total surface area of the article. [3]

1><§><12><12><35
3 7 ’
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= 528 cm?
Now, slant height, [ = h? + >

= {(35)% +(12)?
= J12.25+144
= 15625 = 12.5m

Canvas cloth required to just cover the heap =
CSA of conical heap = nrl

22
= X 12 x 12.5

_ 3300
=~ m
= 47143 m*. Ans.
22. The table below shows the salaries of 280
persons : [3]
Salary (In thousand %) | No. of Person
5-10 49
10 -15 133
15-20 63
20 -25 15
25 -30 6
30-35 7
35-40 4
40 - 45 2
45 -50 1

Calculate the median salary of the data.

Solution :
Salary | No. of Person ¢ Oguulative
requency (c.f.)
5-10 49 49
10-15 133 182
15-20 63 245
20-25 15 260
25-30 6 266
30-35 7 273
35-40 4 277
40-45 2 279
45-50 1 280
Total 280
N 280 1
5 =5 = 40

The cumulative frequency just greater than 140
is 182.

.. Median class is 10 — 15.

Website : www.ssstrategies.com or www.newtongate.in

= [=10,h=5N=280, cf. =49and f =133
N—c.f.

2 xh
f

140—49)><5

Median =1 +

- 10+

91x5
133

— 10+ 20

133

=10 +

=10 + 3.42
=13.42
SECTION -D

23. A motor boat whose speed is 18 km/hr in still
water takes 1 hr more to go 24 km upstream
than to return downstream to the same spot.
Find the speed of the stream. [4]

OR

A train travels at a certain average speed for a
distance of 63 km and then travels at a distance
of 72 km at an average speed of 6 km/hr more
than its original speed. If it takes 3 hours to
complete total journey, what is the original
average speed?

Ans.

Solution : Given, speed of motor boat in still
water = 18km/hr.

Let speed of stream = x km/hr.
.. Speed of boat downstream = (18 + x) km/hr.
And speed of boat upstream = (18 - x) km/hr.

24
Time of the upstream journey = m
Ti f the d t j R
ime of the downstream journey = 18+ )
According to the question,
24 24 .
(18-x) (18+x)
24(18 + x) — 24(18 — x)
(18 — x) (18 + x) B
24x18+24x —24 x18+24x 1
324 — x*
48x =1
324 —x
= 48x =324 - x>
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= X%+ 48x-324 =0
= x* + 54x—6x—-324 =0
=  x(x+54)-6(x+54) =0
= (x+54)(x-6) =0

Either x+54 =0
x =-54
Rejected, as speed cannot be negative
or x-6 =0
x =6
Thus, the speed of the stream is 6 km/hr. Ans.
OR

Let original average speed of train be x km/hr.
. Increased speed of train = (x + 6) km/hr.

Time taken to cover 63 km with average speed

:@hr.
x

Time taken to cover 72 km with increased speed

72
= (x+6) hr.
According to the question,
63, 72 _ ;
X x+6
63(x+6)+72(x)
= (x) (x+6)
63x + 378 + 72x
= x% +6x X
= 135x + 378 = 3(x* + 6x)
= 135x + 378 = 3x* + 18x
=  3x%+ 18x=135x-378 = 0
= 3x%=117x - 378 = 0
= 3(x*—39x—126) = 0
= x?-39x-126 = 0
= x> —42x +3x-126 =0
= x(x—42) +3(x—42) =0
= (x-42) (x +3)=0
Either x—-42 =0
x =42
or x+3=0
x=-3

Rejected (as speed cannot be negative)

Thus, average speed of train is 42 km/hr. Ans.

24.

25.

The sum of four consecutive numbers in an
AP is 32 and the ratio of the product of the first
and the last term to the product of two middle
terms is 7 : 15. Find the numbers. [4]

Solution: Letthe first term of APbeaand dbe the
common difference.

Let your consecutive term ofan APbea—3d,a—d,

a+danda + 3d

According to the question,
a-3d+a-d+a+d+a+3d =32

= 4q = 32
= a=8 ..0)
Also,
(a-3d)(a+3d):(@a-d@+d =7:15
a*-9d* 7
P 15
64-9d* 7
64 ~d* 15 [From (i) puta = 8]
15(64 - 9d4%) = 7(64 — d°)
960 — 1354° = 448 — 74>
960 — 448 = 1354%— 74>
512 = 1284>
512
& = @
4 =4
= d==2

For d = 2, four terms of AP are,
a-3d =8-3(2)=2
a-d =8-2=6
a+d=8+2=10
a+3d =8+32)=14
For d = -2, four term are
a-3d =8-3(-2)=14
a-d =8-(-2)=10
a+d=8+(-2)=6
a+d=8+3(-2)=2
Thus, the four terms of AP series are 2, 6, 10, 14
or 14, 10, 6, 2. Ans.
In an equilateral AABC, D is a point on

side BC such that BD = % BC. Prove that
9(AD)> = 7(AB)~ [4]
OR

Prove that, in a right triangle, the square on the
hypotenuse is equal to the sum of the squares
on the other two sides.
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Solution : )
2 2 2
A = AB* = AD* + 9 AB
(. BC = AB)
2
= AB- AB* = AD?
7 a2 2
= 5 AB* = AD
£ o o = 7AB? = 9AD?
2 _ 2
Given, ABC is an equilateral triangle and Dis a or HAD)" = 7(AB)” Henceff Tiged.
OR

1
point on BC such that BD = 3 BC.

To prove :
9AD? = 7AB?
Construction : Draw AE L BC
1
Proof : BD = 3 BC ...(i) (Given)
AE 1 BC

We know that perpendicular from a vertex of
equilateral triangle to the base divides base in
two equal parts.

BE = EC = % BC ..(ii)
In AAEB,
AD? = AF? + DE?
(Pythagoras theorem)
or AE?* = AD*- DE? ...(iii)

Similarly, In AAEB,
AB? = AF? + BE?

2
= AD* - DE* + G BC)
[from equation (ii) and (iii)]

1
=AD? - (BE - BD)* + 1 BC?

2 2 2 1 2
= AD*-BE*-BD* + 2.BE.BD +  BC

1.V (1% 1.1
—ap?>_ | =Bc| =|=BC| +2.2BC.=BC
AD (2 ) (3 ) 2 5¢5

1
2 2
+4BC
2 , 1 2, 1 2
AB* = AD"- - BC*+ - BC
9 3
2 2, 2 2
= AB =AD+§BC

Website : www.ssstrategies.com or www.newtongate.in

Given : AABC is a right angle triangle, right
angled at A.
A

B D C
To prove : BC* = AB* + AC?
Construction : Draw AD 1 BC.
Proof : In AADB and ABAC,

/B = /B (Common)
ZADB = ZBAC (Each 90°)
AADB ~ ABAC

(By AA similarity axiom)

AB BD

BC = AB (CPCT)

AB* = BC x BD (i)

Similarly,
AADC ~ ACAB
Ac _ e
BC AC
AC? = BC x DC ...(ii)

On adding equation (i) and (ii)
AB? 4+ AC?> = BC x BD + BC x CD

= BC (BD + CD)
= BC x BC
AB* + AC* = BC?
= BC* = AB* + AC?

Hence Proved.
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26. Draw a triangle ABC with BC = 6 cm, AB =
5 cm and ZABC = 60°. Then construct a

3
triangle whose sides are 1 of the correspond-

ing sides of the AABC. [4]
Solution :

B, Y

Steps of construction :

(i)  Draw aline segment BC = 6 cm.

(ii) Construct ZXBC = 60°.

(iii) With B as centre and radius equal to 5 cm,
draw an arc intersecting XB at A.

(iv) Join AC. Thus, AABC is obtained.

(v)  Draw an acute angle ZCBY below of B.

(vi) Mark4-equal parts on BY as B,, B,, Byand
B,.

(vii) Join B, to C.

(viii) From B,, draw a line parallel to B,C
intersecting BC atC’.

(ix) Draw anotherline parallel to CA from C,
intersecting AB at A”.

(x) AA’BC’is required triangle which is

3
similar to AABC such that BC’ = Z BC.

sinA—2sin’ A

27. Prove that : 2c0s® A— = tan A. [4]

cos A

Solution : L.H.S.

_ sinA-2sin® A

2008 A—cosA
sin A(1-2sin% A)
cos A(2 cos® A - 1)

(1-2sin’ 4)
[2(1-sin® 4—1)]

[ cos’ A = 1-sin? A]

sin 4

cos A

Website : www.ssstrategies.com or www.newtongate.in

_ sin4 (1-2sin’4)
cosAd  (2-2sin®> A-1)

_sind  (1-2sin’4)
cosAd  (1-2sin® A4)

= tan A = R.H.S. HenceProved.
28. The diameters of the lower and upper ends
of a bucket in the form of a frustum of a cone
are 10 cm and 30 cm respectively. If its heightis

24 cm, find :

(i) The area of the metal sheet used to make the

bucket.
(ii)) Why we should avoid the bucket made by
ordinary plastic ? [Use n = 3.14] [4]

Solution : Given, Height of frustum,
h= 24 cm.

Diameter of lower end = 10 cm
Radius of lower end, r = 5 cm.
Diameter of upper end = 30 cm.
Radius of upper end, R = 15 cm.

Slant height, | = h? + (R- r)2

= J(4 +(15-5)

= 576 +100
= 676

=26 cm
(i) Area of metal sheet used to make the bucket

= CSA of frustum + Area of base

=nl (R + r) + nr?

= m[26 (15 + 5) + (5)]

=314 (26 x 20 + 25)

= 3.14 (520 + 25)

= 3.14 x 545

= 17113 cm® Ans.
(i) We should avoid the bucket made by
ordinary plastic because plasticis harmful to the
environment and to protect the environment
its use should be avoided.

29. As observed from the top of a 100 m high light
house from the sea-level, the angles of depres-
sion of two ships are 30° and 45°. If one ship is
exactly behind the other on the same side of
the light house, find the distance between the

two ships. [Use /3 = 1.732] [4]
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Solution : Let AB be the light house and two
ships be at C and D.

A
' A
=
(e
8
30° 45° il
D Ce—x——>B
< y 2
In AABC,
% t 45°
B co
>
= 100
= x = 100 (i)
Similarly, in AABD,
BD_ oea0r
1B - co
Yy o_
= 100 ~ V3
= y = 1003 (i)

Distance between two ships = y - x
= 100+/3 -100

[from equation (i) and (ii)]
= 100 (/3 - 1)

=100 (1.732-1)
= 100 (0.732)
=732m Ans.

30. The mean of the following distribution is 18.
Find the frequency f of the class 19-21. [4]

Convert the distribution above to a less than
type cumulative frequency distribution and
draw its ogive.

Solution :

CL Mid ;alue £ fix,
11-13 12 3 36
13-15 14 6 84
15-17 16 9 144
17 -19 18 13 234
19-21 20 f 20f
21-23 22 5 110
23-25 24 4 96

Total Xf, =404+ f | Xfix; =704+20f

Now, Mean = 18 (Given)

Sfix:
- i _ g
i
704 +20f 18
40+ f

= 704 + 20f = 18 (40 + f)

= 704 + 20f = 720 + 18f

— 20f -18f = 720 - 704

= 2f =16

= f=38

OR

Less than type cumulative frequency distribu-
tion :

Daily Income No. of Workers
Less than 120 12

Less than 140 36

Less than 160 34

Less than 180 40

Less than 200 50

YA

W
o
!

T

N
e}
I
T

Class 11-13 |13-15|15-17 {17-19 |19-21 | 21-23

23-24

Frequency 3 6 9 13 f 5

OR
The following distribution given the daily
income of 50 workers of a factory :

No. of Workers ——
[U8]
S

—
(e
!

T

Y120 140 160 180 200 220

Daily Income (in¥) | 100 —120 | 120 — 140 | 140 - 160 | 160 — 180 | 180 — 200

Number of Workers 12 14 8 6

Daily Income ——

Website : www.ssstrategies.com or www.newtongate.in
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SET 1

Time allowed : 3 Hours

SECTION - A
1. What is the common difference of an A.P. in
whicha, —a, =847 [1]

Solution : Given, a,, —a, =84

=  (a+20d)—(a + 6d) = 84

= a+20d-a-6d =84
= 20d - 6d = 84
= 14d = 84
= i=3 _¢
14
Hence common difference = 6 Ans.

2. If the angle between two tangents drawn
from an external point P to a circle of radius
a and centre O, is 60°, then find the length of

OP. [1]
Solution : Given, £ APB = 60°
= Z APO = 30°
A
a
pe30° 0
B
In right angle A OAP,
% = cosec 30°
OA
op

=2=0P =21 Ans.
a

3. If a tower 30 m high, casts a shadow 10+/3 m

long on the ground, then what is the angle of
elevation of the sun ? [1]

Solution : In A ABC,

tan® = —
BC
A
30m
0
C
0/5 B

Website : www.ssstrategies.com or www.newtongate.in

Maximum Marks : 90

30
tanf = —— = /3
10+/3
tan® =tan60° = 0 =60°

Hence angle of elevation is 60°. Ans.

4. The probability of selecting a rotten apple

randomly from a heap of 900 apples is 0-18.
What is the number of rotten apples in the
heap ? [1]

Solution : Total apples = 900
P(E) = 0-18
No. of rotten apples

=018
Total no. of apples
No.of rottenapples _ 018
900
No. of rotten apples = 900 x 0-18
=162 Ans.
SECTION - B

5. Find the value of p, for which one root of
the quadratic equation px* - 14x + 8 = 0is 6

times the other. [2]
Solution : Given equation is px*— 14x + 8 = 0
Let one root = a,
then other root = 6a

b

Sum of roots = - —;

o+ 60 =
p
14
70 = —
p
14
a=-—
px7
or o= 14 ..(1)
p
c
Product of roots = o
8
(o) (ba) = —
p
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60> = §
p

Putting value of a from eq. (i),

€ -
p p
= 6><i2 -8
p p
= 24p = 8p*
= 8p? —24p =0
= 8p(p-3)=0
= Either8p =0=p =10
or p-3=0=p=3

For p = 0, given condition is not satisfied

p=3 Ans.

1
6. Which term of the progression 20, 19/

1

3

1 1
Solution : Given, A.Pis 20,19 7 18—, 17Z

2

=20, 72,7 1

Here,a =20,d = Z—ZO=77_80:_3
4 4 4

Let a, is first negative term

= a,+(n-1)d<0

— 20+ (n-1) (_%) <0

= 20—§n+— <0
4

= 20+E < -—-n

4
N 8.3

4 4
= n 4 3

83

= n > ? = 27.66

28" term will be first negative term of given
AP Ans.

Website : www.ssstrategies.com or www.newtongate.in

3
18 5 17Z, ... is the first negative term ? [2]

7. Prove that the tangents drawn at the end

points of a chord of a circle make equal
angles with the chord. [2]
Solution : Given, a circle of radius OA and
centred at O with chord AB and tangents
PQ & RS are drawn from point A and B
respectively.

P R

R /”
Q S

Draw OM L AB, and join OA and OB.
In A OAM and A OMB,
OA = OB (Radii)
OM =0OM (Common)
2 OMA = Z OMB (Each 90°)

A OAM = A OMB
(By R.H.S. Congurency)

c Z0OAM = £ OBM (C.PC.T)
Also, £ OAP = £ OBR = 90° (Line joining
point of contact of tangent to centre is
perpendicular on it)

On addition,
Z OAM + £ OAP = 2 OBM + £ OBR

= / PAB = / RBA
- Z PAQ- / PAB = / RBS - £ RBA
= Z QAB = / SBA

Hence Proved

. A circle touches all the four sides of a

quadrilateral ABCD. Prove that
AB + CD =BC + DA [2]

Solution : Given, a quad. ABCD and a circle
touches its all four sides at B, Q, R, and S
respectively.

O

S \\ / Q

A b B
To prove: AB+ CD = BC + DA
Now, LHS. =AB+ CD
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= AP + PB + CR + RD
=AS + BQ + CQ + DS
(Tangents from same external
point are always equal)
= (AS + SD) + (BQ + QC)
= AD + BC
=R.H.S.

9. A line intersects the y-axis and x-axis at the
points P and Q respectively.
If (2, -5) is the mid-point of PQ, then find the
co-ordinates of P and Q. [2]

Hence Proved

Solution : Let co-ordinate of P (0, y)
Co-ordinate of Q (x, 0)
Y

L/

(2,}/ P
X

X' /Q 0

v
Mid-point is (2, - 5)

x1+x2 y1+3/2 2(2_5)
2 2 '
N x+0 ’ 0+y) _ 2,-5)
2 2
x y
= N 2’ 7 - = - 5
2 2
= x=4; =-10
Co-ordinate of P (0, — 10)
Co-ordinate of Q (4, 0) Ans.

10. If the distances of P(x, y), from A(5, 1) and
B(- 1, 5) are equal, then prove that 3x = 2y.
[2]
Solution : Given, PA = PB
L -5 +y-17 = Ja+1) +(y-5)

P (x,)

B

4
G 1) (-1,5)

Squaring both sides,
(=52 + (-1 = (x + 1) + (y-5)°

Website : www.ssstrategies.com or www.newtongate.in

11.

12.

> +25-10x+ P2 +1-2y=2>+1+2x+
¥* +25-10y

= —10x -2y = 2x - 10y
= -10x-2x = -10y + 2y
= 12x = 8y
= 3x =2y
Hence Proved.
SECTION -C
If ad # bc, then prove that the equation
(@ + b?) x® + 2 (ac + bd) x + (> + d*) = 0 has
no real roots. [3]

Solution : Given, ad # be
@ + V) x* + 2(ac +bd)x + ( +d*) =0
D = b* - 4ac
= [2 (ac + bd)]* - 4 (a* + P?) (% + d%)]
= 4 [a%* + VPd? + 2abcd)
—4 (% + a*d® + V’* + VPd?)
= 4 [a%c* + V*d? + 2abcd — a*c® - a*d* - b*c?
— b*d?]
= 4 [~ a®d® — b*c® + 2abcd)
= —4 [a®d* + V*c* - 2abcd]
= — 4 [ad - bc]?
D is negative

Hence given equation has no real roots.
Hence Proved

The first term of an A.P. is 5, the last term
is 45 and the sum of all its terms is 400.

Find the number of terms and the common
difference of the A.P. [3]

Solution : Given,a = 5,a, = 45,5, = 400

We have, S, =g[a +a,]

n
= 400=E[5+45]
= 400 = 2 [50]

2
= 25n=400:>n=@

25

= n=16
Now, a,=a+ n-1)d
= 45 =5+ (16-1)d
= 45 -5 = 15d
= 15d = 40
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13.

14.

Website : www.ssstrategies.com or www.newtongate.in

8
d=2
= 3
8
So n=16andd = g Ans.

On a straight line passing through the foot of
a tower, two points C and D are at distances
of 4 m and 16 m from the foot respectively. If
the angles of elevation from C and D of the
top of the tower are complementary, then
find the height of the tower. [3]

Solution : Let height AB of tower = h m.

A
A
h
0 90°-0 !
D C<«<4m—B
< 16 m >
In A ABC,
L tan (90° -0
pc ~ tan(90°-0)
h
— =cot (1
] )
In A ABD,
AB =tan 0
BD
h
— =tan 6 (it
16 (i)
Multiply eq. (i) and (ii),
Exi =cotO X tan 0
4 16
2
LA
64
["cotO X tan 6 = X tan 6 = 1]
tan®©
= W =64=h=8m
Height of tower = 8 m. Ans.

A bag contains 15 white and some black
balls. If the probability of drawing a black
ball from the bag is thrice that of drawing a
white ball, find the number of black balls in
the bag. [3]
Solution : Given, no. of white balls = 15

Let no. of black balls = x

15.

Total balls = (15 + x)
According to the question,
P (Black ball) = 3 x P (White ball)

X 15
=3x
(15+x) (15+x)

= x =45

.No. of black balls in bag = 45 Ans.

In what ratio does the point (§, y) divide
11

the line segment joining the points P(2, - 2)
and Q(3,7) ? Also find the value of y.  [3]

24
R(,y)
11
!

P f
@, -2) ki1

Q
3,7

Solution : Let point R divides PQ in the ratio
k:1

R = | MiXa ¥ 1pXy MhYp +1MpY,
my +m, my + 1,

:(%,yJ _ (k3)+12) k(7)+1(—2)]

k+1 k+1
_(3k+2 Tk-2
|l k+1 7 k+1
- 3k+2:%
k+1 11
= 11Gk+2)=24(k+1)
= 33k + 22 = 24k + 24
= 33k — 24k = 24 - 22
= Y% =2=k=2/9
k:1=2:9
2
N 7k -2 7(9)_2
ow, y= =
k+1 2.4
9
14 14-18
E_p =270 4
-9 __ 9 _”=
2.4 29 1
9 2

Line PQ divides in the ratio 2 : 9 and value of

—4

Ans.
11 ns
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16. Three semicircles each of diameter 3 ¢m, a

circle of diameter 4-5 cm and a semi-circle of
radius 4-5 cm are drawn in the given figure.
Find the area of the shaded region. [3]

<«—3 cm—\&\3 cm 3 cm—

Solution : Given, radius of large semi-circle =
4:5cm

Area of large semi-circle = % nR*

= l % 45 X 45
2 7
Diameter of inner circle = 4-5 cm
4-5
= r= — cm
2
Area of inner circle = nr?
22 45 45
7 2 2
Diameter of small semi-circle = 3 cm
3
r = = cnm
2
.. 1T 5
Area of small semi-circle = 5 o
1 22 3 3
= — — —X_
2 7 2 2

Area of shaded region

= Area of large semi-circle + Area of 1 small
semi-circle — Area of inner circle — Area of 2

small semi-circle

—1><§><45><45+1><22><3><3
2 7 2 7 2 2
22 45 45 1 22 3 3
T __2 XX — X —
7 2 2 2 7 2 2
_ 1 22[2025 9]__[2025 9]
2 7 4 7 4 4

11_90 22 2925

7 4 7 4

17.

18.

_900-6435 3465
I
= 12:37 cm? (approx) Ans.

In the given figure, two concentric circles
with centre O have radii 21 cm and 42 cm.
If ~ AOB = 60°, find the area of the shaded

region. [Use n = %] [3]

Solution : Angle for shaded region
= 360° - 60°
= 300°

Area of shaded region

o

RZ _ rZ
360° ( )

_ 2300
=~ %3600 [427 - 214]

=§x5x63x21
7 6

= 3465 cm? Ans.

Water in a canal, 5-4 m wide and 1-8 m deep,
is flowing with a speed of 25 km/hour. How
much area can it irrigate in 40 minutes,
if 10 cm of standing water is required for
irrigation ? [3]

Solution : Width of canal = 54 m
Depth of canal = 1-8 m
Length of water in canal for 1 hr = 25 km
= 25000 m
Volume of water flown out from canal in 1 hr
=IXbXxh
=54 x 1-8 x 25000
= 243000 m’

Volume of water for 40 min = 243000 X %

= 162000 m>
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Area to be irrigated with 10 cm standing water
in field
Volume
Height
162000100
o "

1620000 m?

= 162 hectare Ans.

19. The slant height of a frustum of a cone is
4 cm and the perimeters of its circular
ends are 18 cm and 6 cm. Find the curved
surface area of the frustum. [3]

Solution : Slant height of frustum /" = 4 cm

Perimeter of upper top = 18 cm

= 2nR=18cm:R=2cm
i

Perimeter of lower bottom = 6 cm

= 2nr=6:>r=Ecm
T

Curved S.A. of frustum = [ [R + 7]

=Tc><4><|:2+§:|
T T

12
=1 X4X—
T
= 48 cm? Ans.
20. The dimensions of a solid iron cuboid are
4-4m X 26 m X 1-0 m. It is melted and recast
into a hollow cylindrical pipe of 30 cm inner
radius and thickness 5 cm. Find the length of
the pipe. [3]
Solution : Inner radius of pipe ‘7 = 30 cm
Thickness of pipe = 5cm
Outer radius = 30 + 5
> R =35cm
Now, Vol. of hollow pipe = Vol. of cuboid
nh(RP=rA)=1xbxh

% X h[35%-30%] = 44 x 2:6 x 1 x 100 x 100

x 100
% XhX65X5=44 %26 %1 X100 x 100
h— 44 x26x100x100x7
22X65x5
= 11200 cm
=112m Ans.

Website : www.ssstrategies.com or www.newtongate.in

21.

22.

SECTION -D
Solve for x :
1, 3 _5 ,x¢-1,-1,-4 [4]
x+1 5x+1 x+4 5
Solution : Given, + 3 __5
x+1 b5x+1 x+4
1 5 -3
= - =
x+1 x+4 5x+1
(x+4)-5(x+1) -3
= (x+1)(x+4) 5x+1
x+4-5x-5 _ -3
- - [ —
x? +5x+44 5x +1
N (<4x-1) _ -3
x> +5x+4  bx+1
= (4x + 1) (5x +1) = 3(x*> + 5x + 4)
= 20x% + 4x +5x + 1 = 3x% + 15x + 12
= 1732 —6x-11=0
= 17 -17x+ 11x-11 =0
= 17Zx(x-1)+11(x-1)=0
= (x-1)(17x +11) =0
-11

= Eitherx =1orx = Ans.

17
Two taps running together can fill a tank in
3% hours. If one tap takes 3 hours more
than the other to fill the tank, then how much
time will each tap take to fill the tank ?  [4]
Solution : Let tank fill by one tap = x hrs

other tap = (x + 3) hrs

1 40
. 3L _ 4
Together they fill by 313 hrs
. 1,1 B
oW X x+3 40
X+3+x 13
= T A = =
(x)(x+3) ~ 40
2x+3 13
= 5 = —
x“ +3x 40

= 13x% + 39x = 80x + 120
= 13x2-41x-120 = 0
= 13x*-65x +24x-120=0
= 13x(x-5)+24(x-5)=0
= (x=5) (13x + 24) =0
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23.

24.

Eitherx-5=0o0r13x +24 =0
x =5, x = —24/13 (Rejected)

One tap fill the tank in 5 hrs

So other tap fill the tankin 5 + 3 = 8 hrs
Ans.

If the ratio of the sum of the first # terms of

two A.Psis (7n + 1) : (4n + 27), then find the

ratio of their 9" terms. [4]

Solution : Ratio of sum of first n terms of two
A.Ps are

g[Za +(n—1)d]

_ 7n+l

§[2A+(n—1)D] an+27
Put n=17
2a+(16)d 120
= 2A+(16)D ~ 95

- 2A+(16)D ~ 95 19
a+8d 24
f— =
A+8D 19

Hence ratio of 9" terms of two A.Ps is 24 : 19
Ans.

Prove that the lengths of two tangents drawn
from an external point to a circle are equal.

[4]
Solution : Given, a circle with centre O and
external point P. Two tangents PA and PB are

drawn.
A

To prove:: PA = PB

Const. : Join radius OA and OB also join O to
P.

Proof : In A OAP and A OBP,

OA = OB (Radii)
ZA = /B (Each 90°)
OP = OpP (Common)
A AOP = A BOP (RHS cong.)
PA = PB [By C.RC.T]

Hence Proved.

25. In the given figure, XY and X'Y' are two

parallel tangents to a circle with centre
O and another tangent AB with point of
contact C, is intersecting XY at A and X'Y" at

B. Prove that £ AOB = 90°. [4]
o
C
< / —>
X Q0 B Y

Solution : Given, XX' & YY" are parallel.

Tangent AB is another tangent which touches
the circle at C.

P P A Y
1
o
4 C
X Q B v
To prove : Z AOB = 90°
Const. : Join OC.
Proof : In A OPA and A OCA,
OP = OC (Radii)
Z OPA = £ OCA
(Radius L Tangent)
OA = 0OA (Common)
A OPA =A OCA (CPCT)
L1=2/2 ...(d)
Similarly, A OQB =A OCB
£3=/4 (i)
Also, POQ is a diameter of circle
£ POQ = 180°
(Straight angle)

L1+ 242+ 243+ 24 =180°
From eq. (i) and (ii),

L2424+ 2434+ £3=180°

2(£2+ £3) =180°

L2+ £3=90°

Z AOB = 90°
Hence Proved.

Hence,
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26.

27.

Website : www.ssstrategies.com or www.newtongate.in

Constructatriangle ABC withside BC =7 cm,
Z B = 45°, £/ A = 105°. Then construct

. 3 ..
another triangle whose sides are 1 times

the corresponding sides of the AABC.  [4]
Solution: BC=7cm, £ B=45°, £/ A = 105°
ZC=180°- (LB + £ A)
= 180° — (45° + 105°)

— 180° — 150°
— 30°
A
Al
=
’]; 45° 30°
c /€
Bl
BZ
B3
B,
X

Steps of construction :

(i) Draw aline segment BC = 7cm.

(ii) Draw an angle 45° at B and 30° at C.
They intersect at A.

(iii)

(iv)

Draw an acute angle at B.

Divide angle ray in 4 equal parts as B,,
B,, Byand B,

Join B, to C.

From B,, draw a line parallel to B,C

intersecting BC at C".

(v)
(vi)

(vii) ‘Draw another line parallel to CA from C'
intersecting AB ray at A'.

Hence, A A'BC'is required triangle such
3
that AA'BC' ~ A ABC with A'B = 1 AB.

An aeroplane is flying at a height of 300 m
above the ground. Flying at this height, the
angles of depression from the aeroplane
of two points on both banks of a river
in opposite directions are 45° and 60°
respectively. Find the width of the river.

[Use V3 = 1732] [4]

28.

Solution : Let aeroplane is at A, 300 m high
from a river. C and D are opposite banks of
river.

In right A ABC,

BC t 60°
g~ ©

L X1 e30003
300 3 NERNG]
= 100v3 m
= 100 X 1732 = 1732 m
In right A ABD,
B cotas
AB = CO
= T 1=y =300
300

Width of river = x +y
=173-2 + 300
= 4732 m Ans.

If the points A(k + 1, 2k), B(3k, 2k + 3) and
C(5k -1, 5k) are collinear, then find the value
of k. [4]

Solution : Since A(k + 1, 2k), B(3k, 2k + 3)
and C(5k — 1, 5k) are collinear points, so area
of triangle = 0.

Sk—1-" '__:Sk
k+1.7 2k
A= % [(k +1) 2k + 3) — 6k* + 15k* - (5k — 1)
2k + 3)+ 2k (5k—1) — (k + 1) (5k)]
0= % [2k% + 5k + 36k + 15K2 - 10k - 13k + 3
+ 10k* - 2k — 5k* - 5k]
0= % [6k* — 15k + 6]
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29.

= 6k*>— 15k + 6 = 0 A 21 em B
= 6k*-12k-3k+6=0
= 6k(k-2)-3(k-2)=0
= (k—2) (6k—3) = 0 fom
k=201rk=l Ans.
2 D C

Two different dice are thrown together. Find
the probability that the numbers obtained
have

Solution : Area of shaded region
= Area of rectangle — Area of semi-circle

(i) even sum, and =IXb- %WZ

(ii) even product. [4] 1 2
Solution : When two different dice are =20 x 14~ 2 x 7 27 %7
thrown together — 294 _ 77

Total outcomes = 6 X 6 = 36 = 217 cm?2

(i) For even sum—Favourable outcomes are

(L 1), (1 3),15), (22,249,260 1),
(3,3),3,5),(42),4 4,4 6), 5 1),(53),
(5, 5), (6,2), (6, 4), (6, 6)

No. of favourable outcomes = 18

Favourable outcomes
P (even sum) =

Total outcomes
B 18 1

=—== Ans.
16 2

(ii) For even product—Favourable outcomes are

L 2,14, 1,06),(21),(22),(273), (24,
» ), (2,6) (3,2), (3, 4), (3,6), (4 1), (4 2),

(
(2, 5),

4, 3), (4, 4), 4, 5), 4, 6), (5 2),(5, 4), 5 06),
6

31.

Perimeter of shaded region = 2/ + b + nr

22
=2><21+14+7 X7

=42+ 14 + 22
=78 cm Ans.

In a rain-water harvesting system, the rain-
water from a roof of 22 m X 20 m drains into
a cylindrical tank having diameter of base
2m and heigth 3-5 m. If the tank is full, find
the rainfall in cm.

Write your views on water conservation. [4]
Solution : Volume of water collected in system
= Volume of cylindrical tank

LxBxH =mnh

22
— X 1x1x35

= 22X 20 x H = 7
, 1), (6,2), (6,3), (6,4), (6,5), (6, 6).
= 22x20x H =11
No. of favourable outcomes = 27 1
Favourable outcomes = H =
. P(even product) = 2220
Total outcomes 1
)
-z = 3 Ans.
36 4 1
= E X 100
30. In the given figure, ABCD is a rectangle of
dimensions 21 cm X 14 cm. A semicircle is _ E
drawn with BC as diameter. Find the area 2
and the perimeter of the shaded region in =25cm

the figure. [4]

Ans.
o0

Rainfall on system = 2:5 cm
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SET 1I

Note : Except for the following questions, all
the remaining questions have been asked in
previous sets.

SECTION -B
10. Which term of the A.P. 8, 14, 20, 26, ... will be
72 more than its 41° term ? [2]

Solution : A.Pis 8, 14, 20, 26, . . ..
a=8d=14-8=6

Let an=a4l+72
= a+n-1)d=a+40d +72
= n-1)6 =40 X 6+ 72
=240 + 72
= n_]:%:52
= n=52+1=53"term Ans.
SECTION -C

18. From a solid right circular cylinder of height
2-4 cm and radius 0-7 cm, a right circular cone
of same height and same radius is cut out.
Find the total surface area of the remaining
solid. [3]
Solution : Given,

Height of cylinder ‘4" = 24 cm
Radius of base ‘v = 0-7 em

And slant height ] = 4/p2 4+ 42
= (24)* +(07)?
= 576 +049
= V625
=25cm

<D

2.4 cm

Total surface area of the remaining solid
= CSA of cylinder + CSA of cone

+ Area of top

Website : www.ssstrategies.com or www.newtongate.in

= 2nrh + mwrl + wr?
=mnr[2h+ 1+ 7]

2
= X 07[2X 24+ 25 +07]

=22[48 + 25 + 07]
=22 X 8 =176 cm? Ans.

19. If the 10" term of an A.P. is 52 and the 17
term is 20 more than the 13" term, find the

A.P. [3]
Solution : Given, a,, =52; a;, = agy + 20

= a+16d =a+ 12d + 20

= 16d = 12d + 20

= 4d =20

= =7 = 5

Also a+9d =52

= a+9 x5 =052

= a+ 45 =52

o a=7

Therefore AP =7,12,17,22,27,.... Ans.

20. If the roots of the equation (c* — ab) x*
—2(a®-bc) x + b*>—ac = 0in x are equal, then
show that either a = 0 or a® + b® + ¢ = 3abc.

[3]
Solution : (> —ab) x* -2 (a* - bc) x + b?
—ac=10
For equal roots, D=0
= b*—4dac =0
= [-2@*-bo)]* -4 (*—ab) B*-ac)] =0

= 4 [a* + V*c* - 2a%bc] - 4 [b*c® - ac® - ab®

+a%bc] =0
= 4 [a* + b* - 2a%bc - V* * + ac® + ab®

—a%bc] =0
= 4afa®-3abc+ S+ ¥ =0

Either 4a=0or a®+ b +c-3abc=0
a=0ora®+ b+ = 3abc.
SECTION -D
28. Solve for x :

Hence Proved.

! + ! = 11 x;ftE 5 [4]
2x-3 x-5 9’ 27
Solution : Given + ! = 11
) "2x-3 x-5 9
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29.

30.

x-5+2x-3 10

T @x-3)(x-5 9
3x -8

T 2 -13x+15 ?
= 9 (3x—8) =10 (2x* - 13x + 15)
= 27x —72 = 20x* - 130x + 150
= 20x% —157x + 222 =0
= 20x*-120x-37x +222 =0
= 20x(x-6)-37(x-6) =0
= (x—6)(20x-37) =0
Either x—6 =00r20x-37=0
= X =6,x= % Ans
A train covers a distance of 300 km at a uni

form speed. If the speed of the train is
increased by 5 km/hour, it takes 2 hours less
in the journey. Find the original speed of the
train. [4]
Solution : Let original speed of train = x km/hr
Increased speed of train = (x + 5) km/hr
Distance = 300 km

According to the question,

300 300
X x+5

300(x+5—x)

- (X)(x+5)

= 1500 = 2 (¥* + 5%)

= 1500 = 2x* + 10x

= 2x* + 10x— 1500 = 0

= x*+ 5x-750 =0

= x>+ 30x-25x-750 =0

= x(x +30)=25(x +30) =0

&= (x +30) (x=25) =0

Eitherx + 30 =0orx-25=0

= x = =30 (Rejected),
SO x=25

Original speed of train is 25 km/hr. Ans.

A man observes a car from the top of a tower,
which is moving towards the tower with a
uniform speed. If the angle of depression of
the car changes from 30° to 45° in 12 minutes,
find the time taken by the car now to reach
the tower. [4]

31.

Solution : Let AB is a tower, car is at point D
at 30° and goes to C at 45° in 12 minutes.

45°A
(I

BC
= Ly 1=h=x (1)
x o - eee
In A ABD,
_ tan 30°
BD
h 1 x+y .
= —==h= (i
= Yy B NG (if)
Comparing eq. (i) & (ii), we get
ty
= = =x+
\/g \/gx Y

- (V3-1x =y

Car covers the distance y in time = 12 min
So (+/3 —1) x distance covers in 12 min

12 ><\/§+1
J3-1" V3+1

_ 12(J3+1)
3-1=2

6 (+/3+1) min

Distance x covers in time =

=6 X 2732
= 16-39
Now, car reaches to tower in 16-:39 minutes.

Ans.

In the given figure, A ABC is a right-angled
triangle in which £ A is 90°. Semi-circles are
drawn on AB, AC and BC as diameters. Find
the area of the shaded region. [4]

Website : www.ssstrategies.com or www.newtongate.in Page 60 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

Mathematics 2017 (Outside Delhi) Term II

Solution : In right A BAC, by pythagoras
theorem,

BC? = AB? + AC?

1
Area of semi-circle with diameter AC = — 72

2
1 (4} 16 )
=—-n|=-| =— mcm
27 2] 8

Area of rt. A BAC = % X AB X AC

1 2
=E><3><4=6cm

= (37 + @4y
=9+16=25 Area of dotted region = (§n—6j cm?
BC = 25 =5cm 8
1 Area of shaded region
Area of semi-circle with diameter BC = By i
1 (57 _25 z%“% _(ZsTSﬁ_6j
= —xXn| = | =2
L2 -2 cem
16 9 25
1 = ? T g ™ — g T+ 6
Area of semi-circle with diameter AB = — nr?
2 =6 cm? Ans.
1 (3} 9 ) o0
=—-n|=|==ncm
2 (2 8
Mathematics 2017 (Outside Delhi) I1 SET III
Note : Except for the following questions, all "= 65 - 13
the remaining questions have been asked in 5
previous sets. - n=13
SECTION <B Hence, 13" term of both A.Ris equal ~ Ans.
SECTION -C

10. For what value of #, are the #n™ terms of two
A.Ps 63, 65, 67, ... and 3,10,17, ... equal ? [2]
Solution : 15t A.P is 63, 65, 67, ...
a=63, d=65-63=2

a,=a+ (n-1)d
=63+ n-1)2
=63+2n-2=61+2n
2" APRis3,10,17, ...
a=3 d=10-3=7
a,=a+ (n-1)d
=34+ m-1)7
=34+7n-7
=7n-4
According to question,
61+ 2n =7n—4
61+4=7n-2n

65 = b5n

18.

A toy is in the form of a cone of radius 3-5 cm
mounted on a hemisphere of same radius on
its circular face. The total height of the toy is
15-5 cm. Find the total surface area of the toy.

[3]

Solution : Given, radius of base ‘¥’ = 3-5 cm

Total height of toy = 15-5 cm
Height of cone ‘W’ = 155-3-5

=12 cm
A

15.5cm
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Slant height ‘I’ = vVh? +7?
= V122 + 362
= {144 +12@5
= J15625
=12-5cm
Total S.A. of toy = C.S.A. of cone
+ C.S.A. of hemisphere
= nrl + 2nr?
=qr [l + 2r]
= % X 3-5[12:5 + 2 X 3-5]
=22 x 0-5[12-5 + 7]
=11 X 195
= 2145 cm? Ans.

19. How many terms of an A.P. 9, 17, 25, ... must
be taken to give a sum of 636 ? [3]

Solution: A.Pis9,17,25,.... S, =636
1=9,d=17-9=38

n
S = > [2a + (n=1)d]

636

N | =

[18 + 81— 8]

636 = = [10 + 8n]

NS

636 =1 (5 + 4n)

636 = 5n + 4n*
4n® + 51— 636 = 0
4n® +53n—-481-636 =0
n(4n + 53)-12 (4n + 53)=0
(n-12) (4n +53) =0
n-12 =0

—53
nzE——asn>0
4

n=12 Ans.

20. If the roots of the equation (a*> + b%) x* —
2 (ac + bd) x + (c* + d*) = 0 are equal, prove
c

a
that —=—- 3
at =~ [3]

Website : www.ssstrategies.com or www.newtongate.in

Solution :
@+ 2-2@+bd)x+(2+d)=0
For equal roots, D = 0
[-2(ac+bd)P-4 @+ (P +d)=0
= 4 (ac + bd)* — 4 (a°* + a*d*
+ P+ ) =0
= 4 [a?* + V*d* + 2abcd — a?c? - a*d*
+ P+ PPd*] =0
= —4 [a*d* + b*c® - 2abcd]= 0

= —4(ad-bc)* =0
—4#0s0, (ad—bc)> =0

= ad=bc =0
= ad = be
a c

b4

Hence Proved.
SECTION -D
28. Solve for x :
x-1 2x+1
+
2x+1

=2,wherex¢—l,1 [4]
x-1 2

(x-17°+(2x+1)>*
Qx+1)(x-1)

Solution :

¥2+1-2x+4x> +1+4x 2
2x% —x—1 B T
5x% + 20 +2 =223 -x-1)
5x2 +2x + 2 = 4x*—2x -2
¥ +4x+4 =0
(x+2? =0

U

U 4 Ul

Eitherx +2 =0orx+2=0
x =-2,-2 Ans.

29. A takes 6 days less than B to do a work. If
both A and B working together can do it in
4 days, how many days will B take to finish
it ? [4]
Solution : Let B can finish a work in x days
SO, A can finish work in (x — 6) days

Together they finish work in 4 days

Now,
1 1 1
_+ = —
x x—6 4
xX—6+x =l
= (-6 4

Page 62 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS
Mathematics 2017 (Outside Delhi) Term II

30.

31.

Website : www.ssstrategies.com or www.newtongate.in

= 4(2x-6) =x*—6x
= 8x-24 = x*—6x
= X-14x +24 =0
= - 12x-2x+24=0
= x(x-12)-2(x-12) =0
= (x=12) (x=2) =0
x-12 =00rx-2=0

x = 12o0r x = 2 (Rejected)
B can finish work in 12 days
A can finish work in 6 days Ans.
From the top of a tower, 100 m high, a man
observes two cars on the opposite sides of
the tower and in same straight line with its
base, with angles of depression 30° and 45°.
Find the distance between the cars.

[Take /3 = 1-732] [4]

Solution : Let AB is a tower.
Cars are at point C and D respectively

x = 10033
=100 x 1-732
=1732m
In A ABD,
AB
3D tan 45°
o _,
y
y =100 m
Distance between two cars = x + y
=173-2 + 100
= 2732m Ans.
In the given figure, O is the centre of the

circle with AC = 24 cm, AB = 7 cm and
2/ BOD = 90°. Find the area of the shaded
region. [4]

Solution : Given, C (O, OB) with AC = 24 cm
AB =7 cm and £ BOD = 90°

£ CAB =90° (Angle in semi-circle)
Using pythagoras theorem in A CAB,
BC* = AC* + AB?
= (24 + (772
=576 + 49
= 625
BC =25cm

2
Radius of circle = OB = OD = OC = ?5 cm

Area of shaded region

= Areaofsemi-circlewithdiamieter BC—Areaof
A CAB + Area of sector BOD

2 2
25 ° 2
=ln(—]—l><24><7+ %0 n(—Sj
2 2 360°

2 2

3 22 25 25

x —=x= x == -84

4 7 2 2
2

20625 4
56
206254704
- 56
15921
56
= 284-3 cm? (approx) Ans.
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SET 1

SECTION - A

1. The ratio of the height of a tower and the

length of its shadow on the ground is /3 : 1.
What is the angle of elevation of the sun ?

1]

Solution : Given, AB ﬁ
BC 1

A

B [l 0 C
In AABC,

tan 0 = AB ﬁ

BC 1

= = 60°
Hence, the angle of elevation is 60°. Ans.

. Volume and surface area of a solid
hemisphere are numerically equal. What is

the diameter of hemisphere ? [1]

Solution : Let radius of hemisphere be r units
Volume of hemisphere = S.A. of hemisphere

3 2
—nr’ = 3nr
3

= r = or diameter = 9 units

SN}

Ans.
. A number is chosen at random from the
numbers -3,-2,-1,0,1,2, 3.

What will be the probability that square of
this number is less then or equalto1? [1]
Solution : Possible outcomes {-3,-2,-1, 0,
1,2,3}, n =7 and only three numbers -1, 0,
1 fall under given condition so,

Required probability = ; Ans.

. If the distance between the points (4, k) and
(1, 0) is 5, then what can be the possible

values of k ? [1]
Solution : Distance between (4, k) and (1, 0)
=5

Ja=47 +(0-k)} =5

On squaring both sides,
9+Kk =25

or K =25-9=16
So k=+4 Ans.
SECTION -B

. Find the roots of the quadratic equation

V222 + 70+ 542 =0. 2]
Solution : Given quadratic equation is,
V232 +7x+54/2 =0

= V222 + 50+ 20+ 542 =0
[Splitting middle term]

= X (\/§x+5)+ \/E(\/Ex+5) =0
- (V2x+s) (x+42) =0

—  Fither (\/§x+5) = 0or (x+ﬁ) =0

5
= x=--—=orx=-+2
V2

Hence roots are _—5 and - V2. Ans.

V2

. Find how many integers between 200 and

500 are divisible by 8. [2]

Solution : Smallest divisible no. (by 8) in
given range = 208

Last divisible no. (by 8) in range = 496
So,a=208,d=8,n=7a, =496
a,=a+ (n-1)d

=208+ n-1)8
= 496
= 8n+208-8 =496
= 8n =496 — 200 = 296
n= % =37

So number of terms between 200 and 500
divisible by 8 are 37. Ans.

. Prove that tangents drawn at the ends of a

diameter of a circle are parallel to each other.

[2]
Solution : Given, PQ is a diameter of a circle
with centre O. The lines AB and CD are
tangents at P and Q respectively.

To Prove : AB || CD
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P
A B

ya
<

v

S

ya
<

C Q D

Proof : AB is a tangent to the circle at P and
OP is the radius through the point of contact

Z OPA = 90°
Similarly CD is a tangent to circle at Q and
OQ is radius through the point of contact

b Z20QD =90°

= Z0OPA = 20QD

But both form pair of alternate angles
AB || CD

Hence Proved.

. Find the value of k for which the equation
x* + k(2x + k-1) + 2 = 0 has real and equal
roots. 2]

Solution : Given equation is,

P +kRx+k-1)+2=0
= 2+ 2kx +kk-1)+2=0
Herea=1,b=2kandc=k(k—-1) + 2
For real and equal roots

b*—4ac =0

= 2k?-41(k(k-1)+2)=0
= P-4 (K*-k+2) =0

= 41> - 4K* + 4k—-8 =0
= 4k = 8
8
= kZZ =2 Ans.

. Draw a line segment of length 8 cm and
divide it internally in the ratio 4 : 5. [2]

Solution : Steps of construction :
(i) Draw AB = 8 cm.

(ii) Draw any ray AX making an acute angle
with AB.

(iii) Draw 9(4 + 5) points on ray AX namely
A, Ay, Ay, Ay, Ay A Al Ay A, at equal
distance.

(iv) Join BA,.

(v)ThroughpointA,, drawaline parallelto A,B
intersecting AB at the point C.

Then AC:CB=4:5

3 4

1 1
11. If m'™ term of an A.P. is ” and n'" term is —,

10. In the given figure, PA and PB are tangents

to the circle from an external point P. CD
is another tangent touching the circle at Q.
If PA = 12 cm, QC = QD = 3 cm, then find
PC + PD. [2]

Solution : Given, PA = PB =12cm
[Tangent from external point]

AC =CQ=3cm

BD = QD =3cm

[Tangent from external point]

So, PC + PD
= (PA-AC) + (PB-BD)
=(12-3) + (12-3)
=9+9=18cm Ans.

SECTION - C

m
then find the sum of its first mn terms.  [3]

Solution : Let 2 and d be the first term and
common difference respectively of the given
AP

Website : www.ssstrategies.com or www.newtongate.in Page 65 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

1

1
Then, - =mM term = —=at (m-1)d
()

1
— =nMterm = — =a+ n-1)d

m m

..(ii)
By subtracting eq. (ii) from eq. (i),

Lo
noom = (m-n)
= oz =(m-n)d
mn
1
= d=—
mn

1
Putting d = o M €q. @),

1 1
We get, o =a+ (m-1) n
1 1 1
= - =a+ - - —
n n  mn
1
= a =
mn

Sum of first mn terms

mn mn
[ a:i,d:i:l
mn mn
_mn [LH]
2 Lmn
X 1+mn Ans.
2

12. Find the sum of n terms of the series

(4—%)+(4-%)+(4-%)+ ........ [3]

Solution : In given series, a = (4 - 1)
n

- (4_%)_ (4_1) 42 411
n n n n n

S = % [2a + (n-1)d]

-2 [ofo-2) (-2

13.

14.

15.

n

(o2 (n—l)}

D=
=

Il
(RIS
1
9
|
I |-
| S—

NS
=

= Ans.

If the equation (1 + m?)x* + 2mcx + ¢* - a*
= 0 has equal roots then show that
ct=a® 1+ md). [3]
Solution : The given equation (1 + m?%) x* +
2mex + ¢ —a* = 0 has equal roots

Here, A =1 +m? B = 2mc, C = ¢* - a*

For equal roots, D = 0 = B - 4AC

= 2me)? <41+ m?) (*-a®) =0
= Am*c* = 4(c2 - a® + m** - m*a®) =0
= mP=ct+at-m*+ mPa? =0
= P+ 1+m) =0
= A =a*(1 +m?)

Hence Proved.

The % th part of a conical vessel of internal

radius 5 cm and height 24 cm is full of water.
The water is emptied into a cylindrical
vessel with internal radius 10 cm. Find the
height of water in cylindrical vessel. [3]
Solution : According to the question,

% Volume of water in conical vessel

= Volume of cylindrical vessel

3 1
EX I Xaxrr_ _ Xh =nr h
4 3 cone cone cy ey
2
1 rCOTlC X hCOﬂE
or hy, = - X 3
4 I3

= —X—m—m = —
4 10x10 2
=15cm
Hence height of water in cylindrical vessel is
1-5 cm. Ans.
In the given figure, OACB is a quadrant of a
circle with centre O and radius 3.5 cm. If OD
= 2 cm, find the area of the shaded region.

[3]
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16.
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A

(6] B

Solution : Area of shaded region = Area of
quadrant OACB - Area of A DOB

—2xnx 3-5)2 1 X 2 X 35
~ 360 ( )_E

1 22 35 _ 35
X X

—_ X — - __35
4 7 10 10

= 9625 - 35
= 6125 cm?

Hence, area of shaded region is 6-125 cm?
Ans.

Two tangents TP and TQ are drawn to a
circle with centre O from an external point
T. Prove that Z PTQ = 2 £ OPQ. [3]

Solution : Given, a circle with centre O, an
external point T and two tangents TP and TQ.
LetZPTQ=6.

T

ZPTQ =22 0PQ
TP = TQ
[Tangent from an external point]

To prove :
Proof :

So ATPQ is an isosceles triangle
£ZTPQ = £ TQP
[Angle opposite to equal sides of a A]

1 0

So, £ TPQ = Z£TQP = 5(180°—6) = 90° - 5

ZTPO =90°

[Angle between tangent and radius]

But,

. Z/OPQ =/ OPT—/ TPQ = 90°— (%O%J

17.

18.

0 1
2 = = ZPT
2 2 Q

Or /PTQ =2.0PQ

Show that A ABC, where A(- 2, 0), B(2, 0),
C(0, 2) and A PQR where P(- 4, 0), Q(4, 0),
R(0, 4) are similar triangles. [3]

Hence Proved.

Solution : Coordinates of vertices are
A(-2,0), B(2,0), C(0,2)
P(-4,0), Q4, 0), R(0, 4)

AB = J2+22+(0-0)% — 4 units

BC = (0—2)% +(2=0)?
= J4+4 = 2.2 units
CA = \(-2=0)? +(0-2)?
= /8 = 242 units

PR = [(0+4)* +(4-0)

= (42 +(4)® = 442 units
QR = \J(0-4)% + (4 -0

= /4% +(4)* = 442 units

PQ = [(4+4)* +(0-0)?

= /(8)% = 8 units

We see thatsides of APQR are twice the sides of
A ABC.

Hence, both triangles are similar.
Hence Proved.

The area of a triangle is 5 sq units. Two of
its vertices are (2, 1) and (3, — 2). If the third

vertex is (% , y) , find the value of y. [3]

Solution : Given,

A, 1), B(3,-2) and C(%,y)

1
Now, Area (AABC) = > |, (v, - y3)

+ %, (3= Y1) + X5, - 1)

5= 12(-2-) +3(-1)+ 3 (1+2)]

N | =

7
= 10=|-4-2y+3y-3+ > + 7|
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10 +7
= = =
73

7 7

= — _ — + —

= 10 y+2 or 10 [y Zj

13 -27
= y= or y= "5 Ans.

19. Two different dice are thrown together. Find

the probability that the numbers obtained
(i) have a sum less than 7

(ii) have a product less than 16

(iii) is a doublet of odd numbers. [3]

Solution : Total possible outcomes in each
case=6 X 6 = 36

(i) Have a sum less than 7,

Possible outcomes are,

(L1)(1L,2) (1,3) (L 4) (L5 2 1) (2 2)@23)
(2,4)

3,13 2@3,3)4,1)4,2)(5,1)

n(E) =15
o 15 5
So, probability = %12 Ans.
(i) Have a product less than 16,
Possible outcomes are,
1,1 (1,2) (L, 3) (1, 4) (1,5) (1, 6)
2,1)(2,2) 2,3) (2,4 2,5 2, 6)
(3,1)(3,2)(3,3) (3,4) (3,5)
4,142 473)
5,1)(5,2)(5,3)
(6, 1) (6, 2)
n(E) =25
So, probability = 25 Ans.
36
(iii) Is a doublet of odd no.,
Possible outcomes are
(L, 1), (3,3),(5,5)
S n(E) =3
3 1
P(doublet of odd no.) = — Ans.
36 12

20. A moving boat is observed from the top of a

150 m high cliff moving away from the cliff.
The angle of depression of the boat changes
from 60° to 45° in 2 minutes. Find the speed
of the boat in m/h. [3]

Solution : From A ABC, % = tan 60°

21.

AB
ot BC = tan 60°
150
BC = —m
J3
A
45°
60°
150 m
609 45°
B C R

From A ABD, % = tan 45° or AB = BD

[-tan 45° = 1]
= BD = 150 m
Distance covered in 2 min. = BD — BC
Lq5o_ 150 _ 150/3 —150
N V3
Distance covered in 1 hour
150(+/3 - 1)
= —F— X 60
\/5 X2 m
4500(+/3 — 1)
Speed = ————~2
P J3

= 4500 — 1500~/3

= 4500 — 2598 = 1902 m/hr
Hence, the speed of boat is 1902 m/hr.  Ans.
SECTION -D

Constructanisosceles triangle with base 8 cm
and altitude 4 cm. Construct another triangl

. 2
whose sides are 3 times the corresponding

sides of the isosceles triangle. [4]
Solution : Steps of construction :

(i) Draw BC = 8 cm.

(ii) Construct XY, the perpendicular bisector
of line segment BC, meeting BC at M.

(iii) Cut MA = 4 cm on XM. Join BA & CA,
A ABC is obtained.

(iv) At B, draw an acute angle in downward
direction. Draw 3 arcs B, B, and B, on it.

(v) Join B,C and at B, draw line parallel to
B,C, cutting BC at C'.

(vi) At C', draw A'C' parallel to AC.
Thus, A A'C' B is required triangle.
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N

By

23. The ratio of the sums of first m and first n

24.

Website : www.ssstrategies.com or www.newtongate.in

terms of an A. P is m? : n2
Show that the ratio of its m™ and #n™ terms is
Qm-1): 2n-1). [4]

Solution : Let a be first term and d is common

)
n g[2a+(n—1)d} TS
= n2a+m-1)d] =m[2a+ (n-1)d]
= 2an + nd (m—1) = 2am + md (n - 1)
= 2a(n-my=[m(n=1)-n(m-1)]d

=mn-m-mn+n)d

difference.

S %[2a+(m—1)d}

= 2a(n—n) = (n-m)d
or 20 =d

T, a+(m-1)d
Now, T_n - a+(n—1)d
a+(m-1)2a
- a+(n—1)2a

2m-1

T 2n-1

Hence Proved.

Speed of a boat in still water is 15 km/h. It
goes 30 km upstream and returns back at the
same point in 4 hours 30 minutes. Find the
speed of the stream. [4]

Solution : Let speed of stream be x.

25.

26.

According to question,

30 30 30
+ =4+—
x+15 15-x 60
30(15—x+x+15) _9
-y - 2
900 9
: = —_—
25-x* 2
2 2
= 5 X 900 =225 -x
= 200 = 225-x*
= —x* =200-225=-25
= x = 5 km/hr
Speed of stream is 5 km/hr. Ans.
If a # b # c, prove that the points (a, 2%, (b, b%)
(¢, c?) will not be collinear. [4]

Solution : Area = % la (1? - ) + b(c* - a?)

+ c@®-1Y|
lab—c) (0 + c)—a*(b-c)-bc (b-c)|
[(b—c){a (b +c)—a*—bc}|

[(b—c) (ab + ac —a®—bc)|

N[= N[R N= =

|(b—c) (@-b) (c-a)]

This can never be zeroasa = b # ¢
Hence, these point can never be collinear.
Hence Proved.

The height of a cone is 10 cm. The cone is
divided into two parts using a plane parallel
to its base at the middle of its height. Find
the ratio of the volumes of the two parts. [4]

Solution : Let BC = r cm & DE = R cm
Since B is mid-point of AD & BC || DE
- Cis mid-point of AE or AC = CE

A A

hi2

hi2

10 cm
R
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Also A ABC ~ A ADE Area of minor segment
AB _BC _AC _1 BRIV SO
AD DE AE 2 360 2
BC = 1 DE - o x 314 x 10
2 360°
1 1 . o
r=ERorR=2r X10—E X 10 x 10 sin 60
Volume of cone
Now, 1 1 NG)
Volume of frustum % X 3-14 X 100 — 5" 100 x Y
_ 3 2 6 4
75 Jre oz _ 314173 _ 682519 109
312 6 4 12 12
~ 2 B 72 Ans.
(R2+7r2+Rr)  4r2+7r2+2rr Area of major segment
2 1 = Area of circle — Area of minor segment
= =Zor1:7 Ans. 5 109,
72 7 =nr‘— — cm

12

27. Peter throws two different dice together 109
and finds the product of the two numbers =314 X 10 x 10 - T
obtained. Rina throws a die and squares the

number obtained. — 314 109 _ 3768 -109 _ 3659 cm?
Who has the better chance to get the number 12 12 12

25. [4] Ans.
Solution : Total possible events in case of = 29. The angle of elevation of a cloud from a
peter is 36 favourable outcome is (5, 5) point 60 m above the surface of the water
: n(E) =1 of a lake is 30° and the angle of depression

So, P(getting 25 as product) = %

of its shadow in water of lake is 60°. Find
the height of the cloud from the surface of

ter. 4
While total possible event in case of Rina is 6 wa er. 4]
. Solution : In A CMP,
Favourable outcome is 5 CM
E) =1 tan30° = —
n(E) ' an PM
So, P(square is 25) = — 1 h
6 — = — orPM=3h .3
. = B PM ®
As 5 > 36 so Rina has better chance. Ans. C
28. A chord PQ of a circle of radius 10 cm h
subtends an angle of 60° at the centre of
circle. Find the area of major and minor P 30°
segments of the circle. [4] 60° M
Solution : r = 10 cm, 1 = 60°
60 m 60 m
AT oSNC - (B
h+ 60
vV
Minor Segment C’
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In A PMC, 1
C'M =2an2+(side)2—2[zxnrzj
tan 60° = ——
460+ 60 = 2mr? — 5 n? + (side)?
_ h+60+60 _ g
PM 3
= 2 4 (side)?
PM h+120 (i) 2
r = (i
© J3 3 22
=X X 14 X 14 + 28 x 28
From equation (i) and (ii)
=924 + 784
h+120
\/gh = 2
J3 = 1708 cm Ans.
= 3h =k + 120 31. In a hospital, used water is collected in a
N oh =120 cylindrical tank of diameter 2 m and height
5 m. After recycling, this water is used to
= h =60m .. . .
. irrigate a park of hospital whose length is
Height of cloud from surface of water 25 m and breadth is 20 m. If tank is filled
=h+ 60 completely then what will be height of
=60 + 60 standing water used for irrigating the park.
= 120 m. Ans. Write your views on recycling of water.  [4]
30. In the given figure, the side of square is Solution : Given,
28 cm and radius of each circle is half of the diameter of cylinder (d) = 2m
length of the side of the square where O and Radius of cylinder (r) = 1 m
O' are centres of the circles. Find the area of Heigth of cylinder (h,) =5m
shaded region. [4] Length of park (/) = 25m

Let height of standing water in the park = h

Volume of water used to irrigate the park
= Volume stored in cylindrical tank

Ixbxh=nrh,

25><20><h=%><1><1><5

- 22x5
1 7x25x20
Solution : 7= — (side) = 14 cm,
2 314
side = 28 cm 100
Area of shaded region — 00314 m
= 2 X (area of circle) + area of square
=314 cm Ans.
— 2 X (area of quadrant)
[ N
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SET 11

Note : Except for the following questions, all
the remaining questions have been asked in

previous set.

SECTION - B
10. Draw a line segment of length 7 cm and
divide it internally in the ratio 2 : 3. [2]
Solution :

Steps of construction :

(i) Draw AB = 7 cm.

(ii) At A draw an acute angle with 5 equidistant
marks A, A, A, A, A,

(iii) Join A_B.

(iv) Draw A,C || A,B to get point C on AB.
Thus, AC:CB=2:3

SECTION - C
19. A metallic solid sphere of radius 10.5 cm

is melted and recasted into smaller solid

cones, each of radius 3.5 cm and height 3 cm.

How many cones will be made ? [3]

Solution: Volumeofmetalincones = Volumeof
solid sphere

Let n = number of cones

n X volume of each cone = volume of solid

sphere

Volume of sphere

Volume of cone

sp

1
5 nrczoneh

i
3

_ 4x10-5x10-5x105
35x35%3

Website : www.ssstrategies.com or www.newtongate.in

20.

28.

4x105%x105x105x10x10
35x35x3x10x10x10

4x3x105
10

126

So, 126 cones will be made. Ans.

From the top of a 7 m high building, the
angle of elevation of the top of a tower is 60°
and the angle of depression of its foot is 45°.
Find the height of the tower. [3]

Solution : Let C be top of a 7 m building CD
and AB be tower. From C, draw CE L AB, so

EBDC is a rectangle.

A

60°
E C
45°
7m
45°

B D

From A CBD, tan 45° = C—D
BD
or BD =CD =7m
From A AEC,
£ = tan 60°
EC
= AE = ECtan 60° = 7+/3
[."EC = BD]
Height of tower is AB = AE + EB = AE + DC
=73 +7
=7 (J3+1) m. Ans.
SECTION -D

Draw a right triangle in which the sides
(other than the hypotenuse) are of lengths
4 cm and 3 cm. Now construct another

triangle whose sides are % times the

corresponding sides of the given triangle. [4]
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29.
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Solution :
¢
c
A oy =
Aj
A
A3
Ay
Aj

Steps of construction :
(i) Draw AB = 4 cm.
(ii) Draw AC L AB of 3 cm.

(iii) Join BC.
(iv) Draw an acute angle at A with 5
equidistant marks.
(v) Join A_B.
(vi) Draw A,B' || ASB.
(vii) Draw B'C' || BC.
Thus, AB'C'is required triangle.

If the sum of first m terms of an A.P. is the
same as the sum of its first # terms, show
that the sum of its first (m + n) terms is zero.

[4]

Solution : Let a be first term and d is common
difference of given A.P. then,

Sm:Sn
%{2a+(m—1)d} = g (20 + (n-1)d}

= 20 2 -1 d- 22 - )d =0
= 2am-2an+ {m(m-1)-n(n-1)}rd=0
= 20 (m—-n)+ (m*—m-n*>+n)d=0
= 2a (m—-n) + {m*-n*—(m-n)td =0
= 2a(m-n)+{m-n)ym+n-1)}d=0
= m-n)QRa+@m+n-1)d =0

= 2a+(m+n-1)d =0

30.

31.

m+n

Now, S ., = {204+ (m+n-1)d}

m+n
2

x0=0

Hence Proved .

Two points A and B are on the same side of
a tower and in the same straight line with
its base. The angles of depression of these
points from the top of the tower are 60° and
45° respectively. If the height of the tower is
15 m, then find the distance between these

points. [4]
Solution : Let PT be tower
P
609450
15m
609 45°
T A B
From A PTA,
PT 15
tan60° = — =>TA = —=
an TA V3
From A PTB,
° PT
tan 45° = =TB=PT=15m

TB

Distance between two points

AB =TB-TA
15 15(v3-1)
=15- ﬁ = T m
Ans.

The height of a cone is 30 cm. From its topside
a small cone is cut by a plane parallel to its

1
base. If volume of smaller cone is o7 of the

given cone, then at what height it is cut from
its base ? [4]
Solution : Volume of original cone OAB

0)

h
D
P
A B
¥DQ/
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= % n R2H cm®

= %n x R? x 30 cm®

10 (RY
=yt

From similar A OPD and A OQB,

= 10% R? cm® QB _0Q_30
Volume of small cone PD - OP  h
= 1 TErzh = B = @
r h
= 2% X volume of cone OAB 10(30 Y
h - —] —
9\ h
(Given)
1 1 9000
ExlOnRzzgnrzh =00
1 1onR? = W = 1000 or i = 10 cm
ho= 27 So height from base= 30 - 10 = 20 cm. Ans.
- oo
3
Mathematics 2017 (Delhi) Term II SET II1

Note : Except for the following questions, all
the remaining questions have been asked in
previous sets.

SECTION - B

10. In the figure, AB and CD are common
tangents to two circles of unequal radii.

Prove that AB = CD. [2]
A
B
D
(C

Solution : Construction : Extend AB and CD
to meet at a point P

On subtracting equation (ii) from equation (i),
PA-PB = PC-PD
AB =CD  Hence Proved.

SECTION -C

18. If the p'" term of an A.P. is g and g™ term is

p, prove thatits " termis (p + g—n).  [3]
Solution : Let a be first term and d be common

difference.

Then, p'term =g=a+ (p-1)d =q ..(>)
g"term =p=a+ (q-1)d = p ..(i)

On subtracting eq. (ii) from eq. (i)

(p-1)d-(g-1d =q-p
= pd-d-qd+d =q-p

. - (p-q)d =q-pord=T-F -4
O
) Putting value of d in eq. (i)
C a+t(p-1)(1) =¢q

Now, PA and PC are tangents of circle with a=q+tp-1

centre OSo, PA =PC (i) = n term =a + (n-1)d

PB and PD are tangent on circle with centre =qtp-1+@n-1)(-1)

o' =q+p-1+1-n=gq+p-n

So, PB =PD ...(ii) = T,=q+p-n HenceProved.
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19.

20.

29.
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A solid metallic sphere of diameter 16 cm
is melted and recasted into smaller solid
cones, each of radius 4 cm and height 8 cm.
Find the number of cones so formed. [3]

Solution :

No. of cones formed

_ Volume of sphere melted
a Volume of cone

1_,
g T cone

h

_ 4x8x8x8
4x4x8
=16 Ans.

The angle of elevation of the top of a hill
at the foot of a tower is 60° and the angle of
elevation of the top of the tower from the
foot of the hill is 30°. If height of the tower is

50 m, find the height of the hill. [3]
Solution : Let AB be hill and DC be tower.
A
h D
50 m

B 30° 60° c

F A ABC ﬁ = tan 60°
rom © BC = an

= h =BC tan 60° = 3 BC

F ADBCD—C—t 30° = !
rom ,BC—an =

= BC = 3 DC = 503
- I = BC\3
= 5043 X /3
=50 x3
=150 m Ans.
SECTION - D
1
If the p™ term of an A.P is 7 and g™ term is
1
; s prove that the sum of first pg terms of the
+1
AP is [pqz J [4]

30.

Solution : Let a be first term and d is common
difference.

1 1 )
Then, a,=—=a+ p-1d=— ..(3)
q q
L at@-Dd= )
a=—=a -1)d=— ..(i
T 7 p
Subtracting eq. (ii) from eq. (i),
1 1 p—q
d—gd = ——-— = —
P q P Pq
= peqgd =P T ora= &
Pq pq
Putting value of d in eq. (i),
pq 4 9 P13 P4
1
a4 ==
- pa
N -
Now, Spq =5 Qa+(pg-1)4d)
2 1
=k —+<pq—1>—j
2 \pq P
_m £+ﬂ_LJ
2 \rq v pq
_ M [1+pg
- =2 Ty j
_ (pg+1)

3 Hence Proved

An observer finds the angle of elevation
of the top of the tower from a certain point
on the ground as 30°. If the observer moves
20 m towards the base of the tower, the angle
of elevation of the top increases by 15°, find
the height of the tower. [4]

Solution : Let AB be tower of height .

F A ABC ﬁ—t 45°
rom " BC T an

A

45° 30°
B C 20m
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h = BC
F A ABD ﬁ = tan 30°
rom ' BD an

_ BD

= h—ﬁorBD=\/§h
CD = BD -BC
—Bh_h= (ﬁ—l)h
= 20 = (V3-1)h

Mathematics 2016 (Term I)

20 J3+1

= h = X
J3-1 7 B3+1

_ 20(+/3+1)
(V3 -y

203 +1)
B 2

10(v3+1)m Ans.

Time allowed : 3 Hours

SECTION - A

1. In AABC, D and E are points AC and BC
respectively such that DE || AB.If AD = 2x,
BE=2x-1,CD = x + 1and CE = x -1, then
find the value of x. [1]

Solution :
A

2x
D

x+1

B 2x-1 E x—1 C

DE || AB
So, AD _ B [By B.L.T]
CD ‘EC
N 2x  2x-1
x+1 x-1
= 2x(x-1) =(x + H(2x-1)
= 22 —2x =22+ 2x—x—1
= -2x=x-1
= 1=3x
or xX= 1 Ans.
3
2. If A, B and C are interior angles of A ABC,
then prove that : sin (A+C) = Cos g [1]
Solution : In A ABC
A+ £ZB+ ZC =180°
= /A + ZC=180°- 4B

Website : www.ssstrategies.com or www.newtongate.in

Maximum Marks : 90

Divide by 2 on both sides,
LA+ 2C._ 18- 2B

2 2
LA+ L
= —+ C :900_4_B
2 2
. (LA+Z£C . /B
= sin| ——— | = sin| 90° ——
2
b Sin[M] _ cosZ2
2
_(A+C) cosB
= sin 5 = 5

Hence Proved.

. If x =3 sin 0 and y = 4 cos 6, find the value

of \/16x” +9y°. [1]
Solution : x =3sin0
= x> =9sin?0

2
N sin? 0 = % ()
And y =4cosb
= yz =16 cos’ 0

2

20 _ Y ..

= cos” 0 16 ...(ii)

On adding equation (i) and equation (ii),

2 2
L2 29 = Y
sin“ 0 + cos” 0 9 +16
xZ yZ
1 = —+—
- 9 16
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7. Given the linear equation x - 2y — 6 = 0,

1 = 16x* +9y°
S 144
= 16x* + 9y* =144

—  J16x*+9y* = J144
= J16x*+9y* =12 Ans.

. If empirical relationship between mean,
median and mode is expressed as mean =
k(3 median — mode), then find the value of
k. [1]
Solution : Given,

mean = k(3 median — mode)
As we know, mode = 3 median — 2 mean

=

-.mean = k[3 median — (3 median — 2 mean)]
= mean = k[3 median — 3 median + 2 mean]
= mean = 2 k mean

= 2k mean — mean =0

= mean[2k-1]=0

= 2k-1=0
= 2k=0+1
k=1/2 Ans.
SECTION - B
. Express 23150 as product of its prime factors.
Is it unique ? [2]

Solution : Prime factors of 23150 = 2 X 5 X 5
X 463

As per the fundamental theorem of
Arithmetic every number has a wunique
factorisation.

2 | 23150
5 111575
5 | 2315
463 | <463
1
Ans.

. State whether the real number 52.0521 is
rational or not. If it is rational express it

in the form s, where p, g are co-prime,

integers and g = 0. What can you say about
prime factorisation of g ? [2]
Solution : 52.0521

520521

= 52.0521 = M

Yes, it is rational number.
Where g = 10000 = 2* x 5*
The given decimal expressionis a terminating

decimal as the factors of g consist only 2 and
5. Ans.

write another linear equation in these
two variables, such that the geometrical
representation of the pair so formed is :

(i) coincident lines

(ii) intersection lines [2]
Solution : (i) Given, x -2y -6 =0

For line to be coincident

a1=b e

el
a, b, Cy

Thus one possible option will be

2x-4y-12 =0
Here, a,=1,b,=-2,¢c,=-6
a,=2,b,==<4,c,=-12
a, 1 b -2 1
I
cq_—6 1
o -12 2
= Lo obh_ 4
a, b, €y
So, it is showing coincident lines. Ans.
(ii) Given, x-2y-6=0
For intersecting lines
a b
P
Thus, one possible option will be,
2x-7y-13 =0
Here, a,=1,b =-2,¢c,=-6
a,=2,b,=-7,¢c,=-13
Here a—1=1}b—1=_—2=%
’ a 2°b, -7 7
a, b
- a7 b

So, it is representing intersecting lines. Ans.

. In an isosceles A ABC right angled at B,

prove that AC* = 2AB>. [2]
Solution : In AABC, AB = BC

[ triangle is isosceles]
A (i)

B H C
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In AABC by pythagoras theorem,
AC* = AB* + BC?

= AC? = AB®> + AB* [From (i)]
= AC?> =2AB*> Hence Proved.
9. Prove the following identity :
1-tanA]
[m] = tan® A : ZA is acute [2]

1-tan A

2
_ 24.
l—cotA] =tan“A:ZA

Solution : Given, |:
is acute

[1—tan A']

L.H.S. | T—cotA

_1_ sin A ]
cos A

l_cosA
L sinA ]

r . 2
cosA—-sin A

cosA
sin A—cos A

sin A

_ [ (cosA—sin A)sin A .
| —(cos A —sin A)cos A

F_ sin A ]2
| cosA

[- tan A]?
=tan’A = RH.S.
Hence Proved.

10. Given below is a cumulative frequency
distribution table. Corresponding to it, make

an ordinary frequency distribution table. [2]

x cf
More than or equal to 0 45
More than or equal to 10 38
More than or equal to 20 29
More than or equal to 30 17
More than or equal to 40 11
More than or equal to 50 6

Website : www.ssstrategies.com or www.newtongate.in

11.

12.

Solution :
ClIL Frequency

0-10 07 (45 - 38)

10-20 09 (38 —29)

20-30 12 (29 - 17)

30-40 06 (17 - 11)

40-50 05 (11-16)

50 - 60 06 (6 -0)

SECTION - C
Find LCM and HCF of 3930 and 1800 by
prime factorisation method. [3]

Solution : By prime factorization method,
Factors of 3930 and 1800 are,

2 | 3930 2 | 1800
3 | 1965 2] 900
5 655 2 | 450
131 | 131 3] 225
T 1 3] 75
5 25
5/ 5
1

So, 3930 =2x3x5x131
1800 =2 X2X2X3X3X5X5
then, HCF =2 x3x5=230
and, LCM =2X3X5X 131 X2X2X3X5
= 235800 Ans.
Using division algorithm, find the quotient
and remainder on dividing f(x) by g(x) where
fx) =6x> + 132 + x —2and g(x) = 2x + 1.
[3]
Solution : Given, f(x) = 6x° + 13x* + x -2

and g(x) = 2x +1,

f(x) = g(x) =
2x + 1) 6x° + 13x% + x =2 (3x% + 5x -2
6x° + 3x2
10x% + x -2
10x2 + 5x
—4x -2
—4x -2
+ 4+
0
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13.

14.

Website : www.ssstrategies.com or www.newtongate.in

Quotient = 3x* + 5x — 2 and Remainder = 0
Ans.

If three zeroes of a polynomial x* — x® —

3x +3x are 0, /3 and — /3, then find the

fourth zero. [3]
Solution : Let,  P(x) = x* - x* = 3x% + 3x

Given, 0, NE) , —/3 are three zeroes, so

x=0,
x=+3 andx = —/3
= (X—\/E)=Oand x+/3 =0

Here, x(x++/3)(x—+/3) will also be the
factor of P(x).

Or, x(x* - 3) will be the factor of P(x).
then x°-3x)x*—x®-3x% + 3x(x -1

¥ =322

= +

—x°+ 3x
—x°+ 3x
+
0
Quotient = (x - 1)
So fourth zero=>x-1=10

= x=1

Hence, four zeroes will be 1, 0, 3 , —3.
Ans.

Solve the following pair of equations by
reducing them to a pair of linear equations :

[3]

1 4
___=2
Xy
1 3
“+= =9
Xy
.1 4
Solutlon:Gwen,x Y =2
1 3
and —+— =9
X Yy
1 1
Let — =y, —=0
X Y
So, u—4p=2 ()
u+3v=9 .. (i)

15.

On solving eq. (i) and eq. (ii),

u—-4v =72

u+3v=9

-7v=-7

= v=1

Putting the value of v in eq. (i),

= u—-4ov=>2
= u-4x1=2
= u—-4=2
= u=2+4
= u==~6
1
SO, U:1:>_:1/y:]-
Y
1
and U=6=>—=6,x= —
X 6
1
Hence, x = o andy =1 Ans.

A ABC is a right angled triangle in which
ZB = 90°. D and E are any point on AB and
BC respectively. Prove that

AE? + CD?* = AC* + DE~ [3]
Solution : In A ABC, ZB = 60°nd D, E are

point of AB, BC respectively.
A

To prove :
AC? + DE* = AE* + CD?
In A ABC by using Pythagoras theorem,
AC? = AB? + BC? ..(i)
In A ABE by using Pythagoras theorem
AE? = AB®> + BE? ...(ii)
In A BCD by using Pythagoras theorem
CD? = BD? +BC? ...(iii)
In A DBE by using Pythagoras theorem

DE? = DB? + BE? ..(iv)
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Adding eq. (i) and eq. (iv),
AC? + DE? = AB? +BC? + BD? + BE?
= AB? + BE? + BC? + BD?
AC?* +DE? = AE? + CD?
[From eq. (ii) and eq. (iii)]
Hence Proved.

16. In the given figure, RQ and TP are
perpendicular to PQ, also TS L PR prove

that ST.RQ = PS.PQ. [3]
T
R
S
p Q
Solution :
T
R
1
3 SA°
p 2 4 Q
In A RPQ,

1+ 22+ £4 =180°
= 1+ £2+90° =180°

= /1 + £2 = 180° -90°
= Z1 =90° - £2 ..(i)
N TP 1 PQ
. ZTPQ = 90°
= L2+ /3 =90°
= Z3 =90°- £2 (i)
From eq. (i) and eq. (ii),
/1 = /3
Now in A RQP and A PST,
/1 = /3 [Proved above]
/4 = /5 [Each 90°]
So by AA similarity
ARQP ~ APST
ST _ps
QP RQ  pycr.crT]
= ST.RQ = PS.PQ Hence Proved.

Website : www.ssstrategies.com or www.newtongate.in

2
17. If secA = ﬁl find the value of

tanA+1+sinA
cos A

tan A [3]

2
Solution : Given, sec A = ﬁ

C
2
1
B A
NE)
In A ABC,

AC?* = AB? + BC?
= 22 = (\3)* + BC?
= 4 =3+ BC?
= BC*’=4-3
= BC?=1

BC=1
S A 1. A in A 1
o0, tan —\/gfcos = —; sin =5

1 1
. = 1+
tanA 1+sinA 3 2
+ = Y=+ —=
cosA  tanA ﬁ 1
2 3
3
2 2
“3 1
J3
2 33
32
=4+9\/§ Ans
6
18. Prove that: [3]

sec? 0 — cot? (90 ° - 8) = cos? (90° - ) + cos? O
Solution : To prove :
sec? 0 — cot? (90 °— 0) = cos? (90° — 0)+ cos> 6.
L.H.S. = sec? 8 — cot? (90° - 0)
= sec? 0 — [cot (90° — )]
= sec? 0 — (tan 0)?
= sec* 0 —tan® 0
=1
Page 80 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS
Mathematics 2016 (Term I)

R.H.S. = cos?(90° - 0) + cos> O = sin®0 + cos* 0
= [cos (90° — 0)]? + cos® 6 =1
= (sin 6)2 4 cos? 0 Hence, L.H.S. =RH.S. Hence Proved.
19. For the month of February, a class teacher of Class IX has the following absentee record for 45
students. Find the mean number of days, a student was absent. [3]
Number of Days of Absent| 0—4 4—8 8§—12 | 12—16 | 16—20 | 20—24
Number of Students 18 3 6 2 0 1
Solution :
ClIL it x; (mid-value) d=x,-A f;xd,
0—4 18 2 -12 -216
4—38 3 6 -8 -24
8§—12 6 10 -4 24
12—16 2 A=14 0 00
16 — 20 0 18 4 00
20 —24 1 22 8 08
3f. = 30 3fd, = —256
Mean = A+%: 14 + —256
>f, 30
=14-853
= 547 Ans.
20. Find the missing frequency (x) of the following distribution, if mode is 34.5 : [3]
Marks Obtained 0—10 10 —20 20 —30 30 —40 40— 50
Number of Students 4 8 10 X 8
Solution : 20
= — =12-x
C.L Frequency 14.5
0-10 4 40 1
= — =12-x
10-20 8 =Ff, 29
1 =20-30 10 = f, - o1 X
30 ]| 40 X = fZ 29
40 =50 8 _ 348-40
- ST
h=f
Mode = [+ [—0 h _ 308
2fi-fo— 1 = Y= 9
_ = x =10.62 Ans.
345 = 20 +[Mj10
20-8-x SECTION -D
a5 = 2 21. Prove that /5 is an irrational number.
= 2 =20 +(1 . )10 Hence show that 3 + 25 is also an
irrational number. [4]
- 145 — 20 Solution : Let +/5 be a rational number.
1 12 -x
p
= 20 =145 (12-x) So, V5 = 7
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On squaring both sides,
5= ﬁ
7
2
2_ P
= q 5
= 51is a factor of p*
= 5is a factor of p.
Now, again let p=5c
5
So, J5 = x
q
On squaring both sides
25¢*
5= 7
— qZ — 5C2
2
2 1
= c s

= 5 is factor of g%
= 5is a factor of q.

Here, 5 is a common factor of p, g which
contradicts the fact that p, g are co-prime.

Hence, our assumption is wrong, 5 lis an
irrational number.

Now, we have to show that 3 + 245 is an
irrational number.

So, let us assume 3 + 2./5 s a rational
number.

= 3+2\/§=§
= 2\/525_3
= Zx/gzp_—aq
q
N -5

2q

is a rational number but we have already

q is in the rational form of g so /5

proved that V5 is an irrational number. So,
contradiction arises because we supposed
wrong that 3+24/5 is a rational number.
So we can say that 3+24/5 is an irrational

number. Hence Proved.

22,

Obtain all other zeroes or the polynomial
x* + 6x% + x* - 24x - 20, if two of its zeroes
are + 2 and - 5. [4]

Solution : Given, 2 and — 5 are the zeroes of
polynomial

p(x) = x* + 6x° + x* - 24x - 20
So, (x—2) and (x + 5) are factors of p(x)
= (x—2) (x + 5) is also a factor of p(x)
So, (x—2)(x+5) =x*+3x-10

X2+ 3x-10) x* + 6x° + x* - 24x —20 (> + 3x + 2

23.

x4 323 — 1022
- - +
3x3 4 11x* = 24x =20
3x° +9x% —30x
5 - +
2x* + 6x-20
2x% + 6x-20
- -+
0

So, by remainder theorem,
Dividend = Divisor X Quotient
+ Remainder
x* 4 6x° +x% - 24x - 20
=@ +3x-10) X (?+3x+2)+0
= (% +3x-10) (x> + 2x + x + 2)
= (x* + 3x—10) [x(x + 2) + 1(x + 2)]
= (% +3x-10) (x + 2) (x + 1)
So other zeros are — 2 and - 1. Ans.

Draw graph of following pair of linear
equations :

y=2@x-1)
x+y=4

Also write the coordinate of the points
where these lines meets x-axis and y-axis.

[4]

Solution : y =2x-1)
So,

x 1 2 3

Y 0 2 4 6
And for, dx+y =4
or y=4-4x

x 1 2 1/2
0 -4 2
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Co-ordinates of point where lines meets
Liney =2 (x-1): x-axis = (1, 0)

and y-axis = (0, -2)
Line4x +y=4: x-axis = (1,0)
y-axis = (0, 4) Ans.

24. A boat goes 30 km upstream and 44 km
downstream in 10 hours. The same boat goes
40 km upstream and 55 km downstream in
13 hours. On this information some student
guessed the speed of the boat in still water as
8.5 km/h and speed of the stream as 3.8 km/h.
Do you agree with their guess ? Explain what
do we learn from the incident ? [4]
Solution : Let the speed of boat = x km/hr.

Let the speed of stream = y km/hr.
Speed of boat in upstream = (x — y) km/hr.

Speed of boat in downstream = (x + y) km/hr.
Time taken to cover 30 km upstream

Time taken to cover 40 km downstream

44
= — hrs.
X+y
According to the question,

Total time taken = 10 hrs.

30 44 ]
= —+— =10 ...(3)
X-y xX+y
Now, Time taken to cover 55 km downstream
55
= ——hrs
x+y

Website : www.ssstrategies.com or www.newtongate.in

Time taken to cover 40 km upstream

40
= — hrs.
-y
Total time taken = 13 hrs.
SRR, (i)
X-y x+y
Solving equation (i) and equation (ii),
1 1
Let — =y, —— =0.
xX-y X+y
Then, 30u + 44v =10
and 40u + 55v =13
or 15u + 220 =5 ....(iiii)
13
and 8u + 11v = 5 wee(iV)

Multiplying equation (iii) by 8 and equation (iv)
by 15, we get

120u + 1760 = 40

120u + 1650 = 39

[on subtracting]

1lv=1
1
= = =
T
Putting the value of v in equation (iii),
15u + 220=>5
1
15u +22 X — =
= Su 11 5
= 15u +2=5
= 15u=3
3
u= —
15
1
or u= -
5
N 1
ow, V=1
1
= x+y 11
= x+y=11 (V)
1
And = -
n U=
1
= x-y 5
= X-y=5 (Vi)
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25.
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On solving equation (v) and (vi),
x+y=11
xX-y=5
+ - +
- 2x=16
or x=8
Put the value of x in equation (v),
8+y=11
= y=11-8
o y=3
The speed of boat in still water = 8 km/hr.

The speed of stream = 3 km/hr.
Ans.

In an equilateral A ABC, E is any point on
1
BC such that BE = 1 BC. Prove that

16 AE*> = 13 AB~. [4]
1
Solution : Given BE = ZBC

AD 1 BC
A

Draw

.
B B D G

In A AED by pythagoras theorem,

AE?= AD? + DE? ..(0)
In A ADB,

AB*= AD? + BD?
=  AB*=AE*-DE? + BD* [From (i)]

= AE? - DE? +(BE + DE)?

= AB? = AF>- DE? + BE?* + DE?* + 2BE.DE
= AB? = AE? + BE? + 2BE.DE

BC)’
= AB*=AE*+ (Tj + 2%.(BD—BE)
BC? BC[BC BCJ
2 2 |\ _=_—-=
= AB—AE+16+2 S "2
ABZ_AE2+ABZ+£ 2 AB- AB
= = 16 2 4
= ABZ—AE2+AB2+ﬁX£
B 16 2 4

26.

- R AB* AB* AP
" 16 8
16AB* — AB> — 2AB?
= = AE?
16
= 16AB? — 3AB? = 16AE>
= 13AB? = 16AF?

Hence Proved.

In the figure, if Z/ABD = /XYD = Z/CDB=9%".
AB = g, XY = c and CD = b, then prove that

¢ (a+b)=ab. [4]
C
A

b

X

a

C

B N D

A
b
X
a
c
B N D
In A ABD & A DXY,
ZB = ZXYD [Each 90°]
ZXDY = ZADB [Common)]
So by AA similarity,
A DAB ~ A DXY
DY _ Xy
DB~ AB
= DY = E(BD) ()
In A BCD & A BYX,
/XYB = /D [Each 90°]
ZCBD = /ZXBY [Common)]
So by AA similarity,
ABYX ~ ABDC
BY _ Xy
BD CD
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= BY = —(BD) ...(id)

SN

Adding equation (i) and equation (ii),

DY + BY = g(BD) + %(BD)

c ¢
= BD = BD [— + —}
a b
BD cb+ca
= BD | ab
N 1= c(a+Db)
ab
= c(a + b) = ab Hence Proved.

27. In the AABC (see figure), ZA = right angle,
AB = Jx and BC = x +5. Evaluate

sin C. cos C. tan C + cos” C. sin A [4]
B

Jx+5 N

A

¢ V5
Solution : In A ABC, by pythagoras theorem,

(Jx+5) = (Vx) +ac
= x+5=x+ AC?

B

Jx+5 N

.

A
2 J5
= 5 = AC?
or AC =5
sinC = \/; ; cosC = \/E ;
x+5 x+5

Vx
5

tan C

and sin A = sin 90°
=1
Then, sin C cos C tan C +cos? C sin A

Jx ﬁ&{ﬁjl

Jxt5dx55 |\ Jxr5

X 5
= +
x+5 x+5
X+ 5
T x+5
=1 Ans.
cosB cosB
28. If — =nan = m, then show that
sin
(m* + n?) cos®’A = n> [4]
cosB cosB
Solution : Given, n = — ;m =
sin A cos A
2 2
cos” B cos” B
S0, Pe s
% " sin® A " cos* A
LH.S. = m* + n?) cos*A
B cos’ B N cos’ B s A
"l cos* A sin® A

(sin® A cos’B + cos’A cos’B)

— xcos” A
cos” A sin“A

cos® B(sin® A +cos*A)
sin* A

cos*B

sin® A
=n?’=RH.S.

29. Prove that:

Hence Proved.

2
secA -1 in A
e = St = (cot A — cosec A)?
secA+1 1+cosA
[4]
Solution: L.HS. = w
olution: L.H.S. = sec ATl
1 1 1-cosA
_ cosA _ _CosA
1 1+cosA
+1 [
cos A cosA
_ 1-cosA
" 1+cosA

_ (I-cosA)(1+cosA)
"~ (1+cosA)(1+cosA)
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1—-cos®* A
(1+cos A)*

sin® A
(1+cosA)*

[ sin A(1—cos A) :r
1-cos* A

[ sin A(1-cos A) :lz
sin” A

L

sin A

sinA Y
" {1+cosA

Hence Proved.

2 B .
And B sin A v
N1 14cosA [\ 1+cosA

30. Following table sh

(I1-cosA)
(I1-cosA)

L

rl—cosA:r
sin A

(cosec A — cot A)?

= (- 1) [cot A - cosec A]*
= [cot A — cosec A]> = RH.S.

ows marks (out of 100) of students in a class test :

Marks No. of Students
More than or equal to 0 80
More than or equal to 10 77
More than or equal to 20 72
More than or equal to 30 65
More than or equal to 40 55
More than or equal to 50 43
More than or equal to 60 28
More than or equal to 70 16
More than or equal to 80 10
More than or equal to 90 8
More than or equal to 100 0

Hence Proved.

Draw a 'more than type' ogive. From the curve, find the median. Also, check the value of the

median by actual calculation.

[4]

Solution :

More than type CIL No. of Students Frequency c.f.
More than or equal to 0 0—10 80 3 3
More than or equal to 10 10—20 77 5 8
More than or equal to 20 20— 30 72 7 15
More than or equal to 30 30 —40 65 10 25
More than or equal to 40 40 — 50 55 12 37
More than or equal to 50 50 —60 43 15 52
More than or equal to 60 60 — 70 28 12 64
More than or equal to 70 70 — 80 16 06 70
More than or equal to 80 80 —90 10 02 72
More than or equal to 90 90 — 100 8 08 80
More than or equal to 100 100 — 110 0 00
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31. From the following data find the median
age of 100 residents of a colony who took
part in Swachch Bharat Abhiyan :

Age (in yrs.) More No. of Residents
than or equal to
0 50
10 46
20 40
30 20
40 10
50 3
[4]
102 024022502 6011701 00211022 Solution : First convert the given table into
. . C.I. Table.
Median will be 52 CL Nequeny o
Median by actual calculation : 0—10 4 4
N =80 (even) 10 — 20 6 10
_ 8 20— 30 20 30
2 30 — 40 10 40
=40
So modal class will be 50 — 60 L ! v
o modal class will be 50 — m 3 =0
So, 1=50,h=10,f=15,cf = 37, N 50
N — = —=25
1 ' 5 G f. l 2 2
Median = i N
f E — C.f.
108 Median =[l=|p—= =
_ 50+ | 1042 f
15
25-10
_ 5041052 _ 20{10@}
15
15
=50+ 2 = 20+? =275 Ans.
=52 Hence Verified.
([ X J
Mathematics 2016 (Outside Delhi) Term 11 SET 1
SECTION - A Solution : Given, ZCAB = 30° and PQ is a
1. In fig. 1, PQ is a tangent at a point C to a tangent at a point C to a circle with centre O.
circle with centre O. If AB is a diameter and Since, AB is a diameter.
ZCAB = 30° find ZPCA. [1] ZACB = 90°
P

Join OC.
ZCAO = LACO = 30°
(OA = 0C)
and, ZPCO = 90° (Tangent is perpendicular
to the radius through the point of contact)

/PCA = ZPCO - LACO

= 90° - 30°
Figure 1 = 60° Ans.
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2. For what value of k will k + 9, 2k — 1 and

2k + 7 are the consecutive terms of an A.P. ?
1]

Solution : We have, k + 9,2k — 1 and 2k + 7 as

consecutive terms of an A.P

Then, 2 (2k-1) =k +9 + 2k + 7 [ifa,band c

are in A.P then 2b = a + ¢]

4k -2 =3k + 16

= k=18 Ans.

. A ladder, leaning against a wall, makes an

angle of 60° with the horizontal. If the foot of

the ladder is 2.5 m away from the wall, find
the length of the ladder. [1]

Solution : Let AB be the ladder leaning
against a wall AC.
A
/)
B 2.5m ¢
Th 60° = Be
en, cos 60 = ~
1_25
- 2 AB
= AB =25X2=5m
.. Length of ladder is 5 m. Ans.

. A card is drawn at random from a well
shuffled pack of 52 playing cards. Find the
probability of getting neither a red card nor
a queen. 1]
Solution : Total number of possible outcomes
= 52

Let E be the event of getting neither a red
card nor a queen

-.Number of favourable outcomes = 52 — 28
=24

P(getting neither a red card nor a queen) =
P(E)

= % = i Ans.
52 13
SECTION -B

. If - 5 is a root of the quadratic equation 2* + px —
15 =0and the quadratic equation p(x* + x) +
k = 0 has equal roots, find the value of k. [2]

Solution : Given, —5is a root of
2% + px-15=0

.. Coordinatesof P = (

then, f(-5)=2(-52+p(-5-15=0

= 50-5p—15 = 0
= 35-5p =0
- 5p =35
. p=7

Now, putting the value of p, in, p (x* + x) + k
=0
weget 7¥*+7x+k=0
Now, D=b—4ac =0
("." the equation has the equal roots)

then, 49-28k =0
= 28k = 49
k= 2 = 7 Ans.
28 4

. Let P and Q be the points of trisection of the

line segment joining the points A(2, - 2) and
B(- 7, 4) such that P is nearer to A. Find the
coordinates of P and Q. [2]
Solution : Since, P and Q are the points of
trisection of AB then, P divides ABin 1 : 2.

P Q

A2, -2) B(-7,4)
1(=7)+2(2) 1(4)+2(-2) )

1+2 7 1+2

(229 10
_(3’3)_(_’)

And, Q is the mid-point of PB

. Coordinates of Q = ﬁ, 0+4
2 2
=(-42)
So, P=(-1,0),0=(-42)
Ans.

7. In Fig. 2, a quadrilateral ABCD is drawn to

circumscribe a circle, with centre O, in such
a way that the sides AB, BC, CD and DA
touch the circle at the points P, Q, R and S
respectively. Prove that

AB + CD = BC + DA. 2]
D R C

Figure 2
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Solution : We have, AB, BC, CD and DA are
the tangents touching the circle at P, Q, R

and S, respectively.

Now, AP = AS, BP = BQ, CR = CQ and

DR = DS.
On adding we get,

AP + BP + CR + DR= AS + BQ + CQ + DS

= AB + CD = AD + BC

Hence Proved.

8. Prove that the points (3, 0), (6, 4) and
(- 1, 3) are the vertices of a right angled

isosceles triangle.

Solution : Let A(3, 0), B(6, 4) and C(- 1, 3) be

the vertices of a triangle ABC.
A3,0)

AN

B(6, 4) C1,3)

Length of AB = (6 -3)* + (4 —0)?
= (3 +(4)
= J9+16 =425 = 5 units

Length of BC = (~1-6)? +(3—4)?

= ) +(=1)?

=J49+1 =50 = 52 units.

And, Lengthof AC =4/(-1-3)%+(3-0)

(-4)* +(3)?

= J16+9 =25
= 5 units

o AB = AC

And, (AB)*> + (AC)?* = (BC)*

Hence, A ABC is a isosceles, right angled
Hence Proved.

triangle.

9. The 4™ term of an A.P. is zero. Prove that the
25 term of the A.P, is three times its 111"

term.
Solution : We know that,
T =a+ n-1)d

n

Website : www.ssstrategies.com or www.newtongate.in

10.

Given, T, =a+(#-1)d=0
= a+3d =0
= a =-3d
Ty =a+ (25-1)d
=a+24d
= (- 3d) + 24d
=21d
And, T, =a+ (11-1)d
=a+ 10d
Then, 3T,; =3(a+ 10d)
= 3a + 30d
= 3(-3d) + 30d
(. a=-3d
=30d-9d = 21d = T,
3T, =T, Hence Proved.
In Fig. 3, from an external point P, two

tangents PT and PS are drawn to a circle
with centre O and radius r. If OP = 2r, show
that ZOTS = ZOST = 30°.

T [2]
>P
S

Figure 3
Solution : We have,
OP = 2r
Let ZTOP =9
In A OTP, COS@=£=L=1
OP 2r 2
6 = 60°
Hence, ZTOS =20 =2 x 60° = 120°
In A TOS,
ZTOS + £0OTS + £Z0OST = 180°
= 120° 4+ 2 ZOTS = 180°
(. £Z0TS = £Z0ST)
= 2 /0TS = 180°-120°
= Z0TS = 30°
Hence, Z0TS = ZOST = 30°

Hence Proved.
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11.

12.

SECTION -C
In fig. 4, O is the centre of a circle such that
diameter AB = 13 cm and AC = 12 cm. BC is
joined. Find the area of the shaded region.
(Take 7t = 3.14) [3]

Figure 4

Solution : Given, AB is a diameter of length
13 cm and AC = 12 cm.

Then, by pythagoras theorem,
(BC)* = (AB)* ~ (AC)®

= (BC)? = (13)* - (12)
= BC = 169-144
= BC = 25

BC =5cm

Now, Area of shaded region

= Area of semi-circle — Area of A ABC

2

™ 1 BexAC

2 2

1 13y 1
= 2 X34 x|—=]|-= X

5 3 (2) 2 5% 12
_ 157x169 \ 30

4

= 6633 - 30
= 3633 cm?

So, area of shaded region is 36:33 cm?  Ans.

In fig. 5, a tent is in the shape of a cylinder
surmounted by a conical top of same
diameter. If the height and diameter of
cylindrical partare 2.1 mand 3 mrespectively
and the slant height of conical part is 2.8 m,
find the cost of canvas needed to make the

tent if the canvas is available at the rate of

22
¥ 500/sq. metre. (Use &t = - ) [3]

2.1m

< v
¥ >
3m

Figure 5

Solution : We have, height (1) and diameter
(d) of cylinder as 2-1 m and 3 m respectively.

And, slant height of conical part is 2:8 m
Area of Canvas needed
= C.S.A. of (cylinder + cone)

= 2nrh + mrl

S 203 014 253 w0
B 7 72 72

= = (63 +42

(63 +42)

22 )
=~ x105=33m

. Cost of canvas needed at the rate of T 500/m?

13.

=3 (33 x 500) =¥ 16,500 Ans.
If the point P(x, y) is equidistant from the
points A(@ + b, b — a) and B(a - b, a + D).
Prove that bx = ay. [3]

Solution : Since, P is equidistant from points A
and B.

A — l B
(a+b,a-Db) P (x, y) (a-b, a+ b)

: PA =PB

or (PA)*> = (PB)?

>@+b-x*+(b-a-y)?
=@-b-x*+@+b-y?
= (a + b)* + x* = 2ax - 2bx + (b-a)?
+ y* - 2by + 2ay
= (a-b)* + x* - 2ax + 2bx
+ (a + b)* + y* - 2ay - 2by
=  —2bx + 2ay = 2bx-2ay

= day = 4bx
= ay = bx
or bx =ay Hence Proved.
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14. In fig. 6, find the area of the shaded region,
enclosed between two concentric circles of
radii 7 cm and 14 cm, where ZAOC = 40°.

22

(Usem = —7) [3]

Figure 6

Solution : Given, r = 7cm and R = 14 cm.

0
360°
(360° —40°)
360°

7
—§x7x21>< 320°
7 360°

= 410-67 cm? Ans.

15. If the ratio of the sum of first n terms of two
A.P'sis (7n + 1) : (4n + 27), find the ratio of
their m™ terms. [3]

Area of shaded region = n(R* - %)

22
(142 - 7% x

Solution : Let the sum of first n terms of two
AP'sbeS and S

S 2 204 (n=1)d}
“n 2
then, g =
n E{2a'+(n—1)d'}~
_ n+1
 dn+27
n-1
i ) G _ 7n+1 .
T an+27 ()

f—
M, (” n )d'
2
Also, let m™ term of two A.P's be T and T,
T, a+(m-1)d

T, a'+(m-1)d

. -1
Replacing nT by m —1in (i), we get

a+(m-1)d 72m-1)+1
a'+(m-1)d" = 4Q2m-1)+27

[Cn-1=2m-1)=n=2m-2+1=2m-1]

Website : www.ssstrategies.com or www.newtongate.in

14m-7+1 _ 14m-6
8m—4+27 8m+23

T
T,

. Ratio of m™ term of two A.P's is 14m — 6 :
8m + 23 Ans.

1 N 1
(x-D(x-2) (x-2)(x-3)

16. Solve for x :

2
=3/%#1,23 [l

Solution : We have,

1 n 1
(x-1)(x-2) (x-2)(x-3

) = %,x¢1,2,3

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

3x-9+3x-3 =2(x-1) (x-2) (x-3)

6x—-12 =2(x-1) (x-2) (x-3)

6(x=2) =2(x-1)(x-2)(x-3)
3=(x-1)(x-3)
3=x*-3x-x+3

¥ —4x =0
x(x-4) =0
x =0or4 Ans.

17. A conical vessel, with base radius 5 cm and
height 24 cm, is full of water. This water is
emptied into a cylindrical vessel of base
radius 10 cm. Find the height to which the
water will rise in the cylindrical vessel.

22
(Usen= —) [3]
7
Solution : Given, radius (r) and height (h) of
conical vessel is 5 cm and 24 cm respectively.

1
Volume of water in conical vessel = 3 nrth

1><§><5><5><24
3 7
1

3200
21 cm

Since water is emptied into a cylindrical
vessel.

.. Volume of water in conical vessel
= Volume of water in cylindrical vessel

13200 _ o
21 "
@ _Q X 10 x 10 x H
21 7
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18.

19.
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132007
~ 21x22x10x10
H =2cm

.. Height of water rise in cylindrical vessel is

2 cm. Ans.

A sphere of diameter 12 cm, is dropped in
a right circular cylindrical vessel, partly
filled with water. If the sphere is completely
submerged in water, the water level in the

cylindrical vessel rises by % cm. Find the

diameter of the cylindrical vessel. [3]

Solution : Given,

diameter of sphere = 12 cm
then, radius of sphere (r) = % =6cm

4

3
—mr
3

Volume of sphere

4
3 X X (6)° cm?

Now, sphere is completely submerged in
water and rise in water in cylindrical vessel is

3é cm.
9
Volume of sphere = Volume of cylindrical
vessel
é7t><(6)3 =(mr? % o
3 9
5 4AX6X6%x6%9
T = -
3x32
r = /81
r =9cm

.. Diameter of the cylindrical vessel is 18 cm.
Ans.

A man standing on the deck of a ship, which
is 10 m above water level, observes the angle
of elevation of the top of a hill as 60° and the
angle of depression of the base of hill as 30°.
Find the distance of the hill from the ship
and the height of the hill. [3]

Solution : Let AB be the height of water level
and CD be the height of hill

20.

Q¢ >m—>=—>

A0
30°
10 m m
30°
Be——
Then,
In A ABC,
10
tan 30° = —
y
- y =103 (1)
In A ADE,
tan 60° = —
x ..
= .(ii)
= Y NG
From (i) and (ii), we get
X
—= = 1043
V3

x=10Xx3=30m
. Distance of the hill from this ship is 10+/3 m
and the height of the hill is 30 + 10 = 40 m.
Ans.

Three different coins are tossed together.

Find the probability of getting

(i) exactly two heads,

(ii) at least two heads (iii) at least two tails.
[3]

Solution : Set of possible outcomes

= {HHH, HHT, HTH, THH, HTT, THT, TTH,

TTT}.

(i) Let E, be the event of getting exactly two

heads.

Favourable outcomes = {HHT, HTH,
THH}
No. of favourable outcomes= 3
3

PE) = ¢

iil) Let E, be the event of getting atleast two
2 g 8
heads.

. Favourable outcomes = {HHT, HTH,
THH, HHH}

No. of favourable outcomes = 4
Page 92 of 164
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4 1
P(E,) = 3 =5 Ans.
(ii) Let E, be the event of getting atleast two

tails.
.. Favourable outcomes
={HTT, THT, TTH, TTT}
No. of favourable outcomes = 4

P(E,) = %: Ans.

1
2
SECTION - D

21. Due to heavy floods in a state, thousands

were rendered homeless. 50 schools
collectively offered to the state government
to provide place and the canvas for 1500 tents
to be fixed by the government and decided
to share the whole expenditure equally. The
lower part of each tent is cylindrical of base
radius 2.8 m and height 3.5 m, with conical
upper part of same base radius but of height
2.1 m. If the canvas used to make the tents
costs T 120 per sq. m, find the amount shared
by each school to set up the tents. What value

is generated by the above problem ?
22
(Usen= —) [4]
7
Solution : Radius of the base of cylinder (r)
=28m
Radius of the base of the cone (r) = 2:-8 m

Height of the cylinder (k) = 3-5m
Height of the cone (H) = 2-1 m.

Slant height of conical part (I) = Jr* + H?
(2:8) +(21)?

_ J784+441

_ 1225
=35m
Area of canvas used to make tent

= CSA of cylinder + CSA of cone
=2XTX28X35+mXx28X%X35

=616 + 30-8
=924 m?
Cost of 1500 tents at ¥ 120 per sq. m
= 1500 x 120 x 92-4
=X 16,6,32,000

Website : www.ssstrategies.com or www.newtongate.in

Share of each school to set up the tents

_ 16632000
50

=% 3,32,640 Ans.

22. Prove that the lengths of the tangents drawn
from an external point to a circle are equal.

[4]

Solution : Given, Two tangents AM and
AN are drawn from point A to a circle with
centre O.
M
A
N

To Prove : AM = AN
Construction : Join OM, ON and OA.
Proof : Since, AM is a tangent and OM is a

radius.
OM L AM
Similarly, ON 1L AN
Now, in AOMA and AONA,
OA = 0OA (Common)
OM = ON (Radii of the circle)
Z0OMA = ZONA = 90°
AOMA = AONA
(By R.HLS. congruencey)
Hence, AM = AN Hence Proved.

23. Draw a circle of radius 4 cm. Draw two
tangents to the circle inclined at an angle of
60° to each other. [4]

Solution : Steps of construction :

(i) Draw a circle with O as centre and radius
4 cm.

(i) Draw any diameter AOB of this circle.

(iii) ConstructZBOC =60°suchthatradiusOC
meets the circle at C.
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24.

25.
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(iv) Draw AM L AB and CN L OC.
Let AM and CN intersect each other at P.

Then, PA and PC are the required
tangents to the given circle and inclined at an
angle of 60° to each other.

In Fig. 7, two equal circles, with centres O and
O/, touch each other at X. OO' produced meets
the circle with centre O' at A. AC is tangent to
the circle with centre O, at the point C. O'D is

perpendicular AC. Find the value of % .[4]

Figure 7

Solution : Given, AC is tangent to the circle
with centre O and O'D is perpendicular to
AC.

then, ZACO =90°
Also, ZADQO' = 90°
ZCAO = £ZDAO'
(. Common angle)
AAO'D ~ AAOC
AQO' DO'
j— - = -
AO CO
A0 _DO
3A0" CO
AX =2A0'
and OX =AO'
= —DO’ = 1 A
o = 3 ns.
Solve forx :
1 2 4
+ yxz2-1,-2 -4 [4]

x+1 x+2 - x+4
Solution : We have,
1 2 4
+ =
x+1 x+2 x+4
= @+2)(x+4)+F2(x+ D) (x+4)
=4(x+1)(x+2)

= P42+ +8+2(08 +x+4dx+4)
=4(*+x+2x+2)

= P+6x+8+2%+10x +8=4+12x + 8

,x#z—-1,-2,-4

26.

3x2 + 16x + 16 = 4x* + 12x + 8

=
= X —4x-8 =0
4++16+32
= X =5
2
+
= X = 4_£/E =2+ 4\/5
x =2+ 23 Ans.
The angle of elevation of the top Q of a

vertical tower PQ from a point X on the
ground is 60°. From a point Y, 40 m vertically
above X, the angle of elevation of the top Q
of tower is 45°. Find the height of the tower

PQ and the distance PX. (Use /3 = 1.73) [4]

Solution : We have, PQ as a vertical tower
Q

40 m

In AYZQ
tan 45° = —Z
YZ
oz
- Yz ©
=N QZ =YZ (i)
And, in A XPQ,
o _ QP
tan 60° = P
— \/§:QZ+4O
XP
Z + 40
J3-=-2 UXP=YZ
= vz )
_ V3QZ =QZ +40  [Using (i)]
_. V3QZ-QZ =40
= Qz(3-1) =40
_ oz =20 __ 40 (N34l
V3-1 3-1 3+1
=20 (\3+1)
=20 (2-73)
= 5460 m
PX =546 m

And PQ = (54:6 + 40) m = 94-6 m. Ans.
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27. The houses in a row are numbered

28.

Website : www.ssstrategies.com or www.newtongate.in

consecutively from 1 to 49. Show that there
exists a value of X such that sum of numbers
of houses preceeding the house numbered
X is equal to sum of the numbers of houses
following X. [4]
Solution : Given, the houses in a row

numbered consecutively from 1 to 49.

Now, sum of numbers preceeding the
number X

X(X-1)
-2
And, sum of numbers following the number X

49(50) X(X-1)
-2 2

2450 — X2 + X —2X
2
2450 - X? - X
2

According to the given condition,
Sum of no's preceeding X = Sum of no's
following X

X(X-1) 2450-X2-X
2 B 2
= X?-X =2450-X>-X
= 2X% = 2450
= X? =1225
X =35

Hence, at X = 35, sum of no. of houses
preceeding the house no. X is equal to sum
of the no. of houses following X. Ans.

In fig. 8, the vertices of AABC are A(4, 6),
B(1, 5) and C(7, 2). A line-segment DE is
drawn to intersect the sides AB and AC at D

and E respectively such that AD _AE _ 1 .
AB AC 3
Calculate the area of A ADE and compare it
with area of A ABC. [4]
A4, 6)
D E
B(1, 5) C(7,2)
Figure 8

Solution : We have, the vertices of A ABC as
A(4, 6), B(1, 5) and C(7, 2).

A4, 6)

B(1, 5) C(7,2)
and AD_AE _1
AB AC 3

Then, coordinates of D are
1(1)+2(4) 1L(5)+2(6)
1+2. ° 1+2

17
D 3/_
)
and coordinates of E are

107)+2(4) 1(2) +2(6)
( 1+2 7 142 J

7+8 2+12) (14
3 s 3 le, ’ 3

Now, Area of A ADE

=%[4(1?7_%)+3(%—6)+5(6_1?7H
w33 (3]

= é units
6

1+8 5+12Y) .
—3 r ie,

and Area of A ABC
- % [45-2) + 1(2-6) + 7 (6-5)]
% [4(3) + 1(-4) + 7(1)]

5 .
= — units.
2

. ar(AADE) _5/6 _1
ar(AABC) 15/2 9

ie, ar (AADE):ar (AABC)=1:9 Ans.

29. A number x is selected at random from the

numbers 1, 2, 3 and 4. Another number y is
selected at random from the numbers 1, 4, 9
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and 16. Find the probability that product of x

and y is less than 16.  [4]

Solution : Letxbe 1,2,3 or 4

and ybe 1,4, 9 or 16.

Now, xy = {1,4,9,16, 2, 8,18, 32, 3, 12, 27,
48, 4,16, 36, 64}

Total number of possible outcomes = 16

Number of outcomes whose product is less

than 16 = 8

ie {1,4,9,2,8,3,12,4}

18 1
.. Required probability = — =— Ans.
equired probabili 6 2 ns
30. InFig.9,is shown asector OAP of a circle with
centre O, containing /0. AB is perpendicular
to the radius OA and meets OP produced at B.
Prove that the perimeter of shaded region is

= OB =rsec9
Now, PB = OB-0OP
=rsecO-r
- Perimeter of shaded region
= AB + PB + PA
=rtan0 + rsecO—-r + w0
180°

= r|:tan9+sec9+n—e—1:|
180°

Hence Proved.

31. A motor boat whose speed is 24 km/h in

still water takes 1 hour more to go 32 km
upstream than to return downstream to the
same spot. Find the speed of the stream. [4]
Solution : Let the speed of the stream be

70 x km/hr. Then, speed upstream
r[tan(—)+sec6+ﬁ—1]. [4] = (24 - x) km/hr
B and speed downstream = (24 + x) km/hr.
32
Time taken to cover 32 km upstream =
p hrs. -
Time taken to cover 32 km downstream
32
0 = hrs.
Of———)A 24 +x
2 32
oo Ti iff =——— - =
ime difference -y Mty
) = 32[24 +x)-(24-x)] = (24-x) (24 + x)
_ _ Figure9 _ _ = 3224 +x-24+1x) = 5762
f:rllgt;(gliszr&ven, the radius of circle with N 64x = 576 — x>
POA = 6. =3 x>+ 64x-576 =0
' U ome e = X+ 72x-8x-576 =0
then, length of the arc PA = 360° _ 180° = x(x+72)-8(x+72) =0
AB = x+72)(x-8) =0
And tan® = — = x =8or-72
r : —
x =28
= AR r(;%n 0 (As speed can't be negative)
And secB = T .. Speed of the stream is 8 km/h. Ans.
Mathematics 2016 (Outside Delhi) Term 11 SET 11
Note : Except for the following questions, all On squaring both sides,
the remaining questions have been asked in o\ 2
previous set. (V2x+9)7 = (13-
SECTION - B = 2x +9 =169 + x* - 26x
10. Solve forx: \2x+9 +x =13 [2] = x*—28x +160 =0
Solution : We have, v2x+9 + x = 13. = x*-20x-8x+ 160 =0
= V2x+9 =13« = x(x-20)-8(x-20) =0
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18.

19.
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= (x-8)(x—20)=0
x =20o0r8

. x = 8 (As x = 20 doesn't satisfy the given
equation) Ans.

=

SECTION -C

The digits of a positive number of three
digits are in A.P. and their sum is 15. The
number obtained by reversing the digits is
594 less than the original number. Find the
number. [3]

Solution : Let the three digits of a positive
number be

a-d,a,a+d
La-d+a+a+d=3a=15
= a=>5
Original number = 100 (a—d) + 10 (a) +a + d
=100a-100d + 10a + a + d
= 111a - 99d
And, number obtained by reversing the digits
=100 (@ + d) + 10(a) + a—d
=100a + 100d + 10a + a-d
= 111a + 99d

According to the given condition,

(111a - 99d) — (111a + 99d) = 594

= —-1984 = 594
d=-3
- Original numberis 111 (5) — 99 (- 3) i.e, 852
Ans.
If the roots of the quadratic equation

(@a-b)x*+ (b-c)x + (c —a) = 0 are equal,
prove that2a =b +c. [3]
Solution : By comparing the given equation
with ax® + bx + ¢ =0
A=a-b,B=b-c,C=c-ua

Since the roots of the given quadratic
equation are equal.

then, (b—c)*—4(c-a)(a-b) =0
[ B*-4AC = 0]
= P+ c*-2bc—4(ac—a*—bc+ab)=0

= b* + % - 2bc — dac + 4a® + 4bc — 4ab= 0

= (PP +cE+2bc)-4alb +c)+4a*=0

20.

= (b+c)?—4alb +c)+ (20)*=0

= ((b+c)-2a*=0

= b+c-2a=0

Le. 21=b+c
Hence Proved.

From a pack of 52 playing cards, Jacks,

Queens and Kings of red colour are
removed. From the remaining, a card is
drawn at random. Find the probability that
drawn card is :
(i) a black King (ii) a card of red colour (iii) a
card of black colour. [3]
Solution : Since, Jacks, Queens and Kings of
red colour are removed. Then,
Total number of possible outcomes = 52 -6 =
46
(i) Let E, be the event of getting a black king
.. Favourable outcomes
= king of spade and king of club.
No. of favourable outcomes = 2

2 1
PE)=—=— Ans.
)= %672 e
(ii) Let E, be the event of getting a card of red

(iii)

colour

.. Favourable outcomes = 10 cards of heart
and 10 cards of diamond.

No. of favourable outcomes = 20
20 10

P(E) = —=— Ans.
() 46 23
Let E, be the event of getting a card of black
colour
. Favourable outcomes = 13 cards of
spade and 13 cards of club.
No. of favourable outcomes = 26
26 1
P(E;) = 2 = —3 Ans.
46 23
SECTION -D

28. Draw an isosceles A ABC in which BC = 5.5

cm and altitude AL = 3 cm. Then construct

another triangle whose sides are 3 of the
corresponding sides of AABC. [4]
Solution : Steps of construction :

(i) Draw a line segment BC = 55 cm.

(ii) Draw a perpendicular bisector of BC
intersecting BC at L such that AL = 3 cm.
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A
E/7s ©
R
3cm A 0 B
) OP < 0OQ.
C Thus, OP is the shortest distance than any
cm /D other line segment joining O to any point of

AB.

But, we know that the shortest distance
betweena pointand alineis theperpendicular
distance

OP 1. AB Hence Proved.

;§3 30. As observed from the top of a light house,
100 m high above sea level, the angles of

B, depression of a ship, sailing directly towards
X it, changes from 30° to 60°. Find the distance
(iii) Join AB and AC. travelled by the ship during the period of
Thus, A ABC is obtained. observation. (Use J3 = 1.73) [4]
(iv) Below BC, make an acute angle ZCBX. Solution : Let CD be a light house of length
(v) Along BX, mark off four points B,, B,, 100 m and A & B be the positions of ship
B, B, sailing towards it.
such that BB, = B,B, = B,B, = B,B,. .
(vi) Join B,C.
(vii) From B,, draw B,D || B,C, meeting BC at
D 100 m
(viii) From D, draw DE || CA, meeting AB
at E.
Then, A EBDis the required triangle each of Then, in A CBD,
3
whose sides is 1 of the corresponding side tan 60° = D
BC
of AABC. ;- 100
29. Prove that tangent drawn at any point of a = 3 = BC
circle is perpendicular to the radius through 100 1003
the point of contact. [4] - BC = ﬁ =3
Solution : Given, a tangent AB at point P of
the circle with centre O. And, in A CAD,
To prove : OP L AB. tan 30° = Q
Construction : Join OQ, where Q is a point AC
(other than P) on AB. 1 100
- =
Proof : Since Q is a point on the tangent AB J3 AC
(other than P). N AC = 1003

.. Q lies outside the circle.

Let OQ intersect the circle at R. . Distance travelled by the ship (AB)

= OR < 0OQ =AC-BC
= 100~/3
But, OP = OR _ 1003 _ 1003
(Radii of the circle) 3
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10043 (%)

2001943
3

= 11533 m Ans.

31. A rectangular park is to be designed whose
breadth is 3 m less than its length. Its area

is to be 4 square metre more than the area

of a park that has already been made in the
shape of an isosceles triangle with its base

as the breadth of the rectangular park and of
altitude 12 m. Find the length and breadth of

the rectangular park.

Solution : Let the length of the rectangular

park be x m then, breadth be (x — 3) m.
.. Area of rectangular park = x (x — 3) m?

Mathematics 2016 (Outside Delhi) Term 11

Area of isosceles triangular park

1
= E(x—3)><12m2

=6 (x - 3) m?
Acoording to the given condition,
x(x-3)-6(x-3)=4
¥ -3x-6x+18 =4

=
= -9 +14=0
= XP-Tx-2x+14=0
= x(x-7)-2(x-7)=0
= (x=2)(x-=7)=0
= x=2or7
: x=7m

(As breadth can't be negative)
and x-3=(7-3)ym=4m
Hence, length and breadth of the rectangular
park is 7 m and 4 m respectively. Ans.

SET III

previous sets.

Note : Except for the following questions, all
the remaining questions have been asked in

SECTION -B
10. Solve forx: \J6x+7 —(2x-7) =0

Solution : We have, v6x+7 —(2x—-7) =0

Nox+7 = (2x=7)
On squaring both sides,

(Vex+7)" = x-7p

=

= 4%+ 42-34x =0

= 232 -17x+21 =0

= 2% -14x-3x+21 =0

= 2x(x-7)-3(x-7)=0

= 2x-3)(x-7) =0

= x = 5 or7

s.x =7 (as x = 3/2 doesn't satisfy the given

equation) Ans.
SECTION -C

18. There are 100 cards in a bag on which
numbers from 1 to 100 are written. A card is
taken out from the bag at random. Find the

Website : www.ssstrategies.com or www.newtongate.in

6x + 7 = 4x* + 49 - 28x

19.

probability that the number on the selected
card (i) is divisible by 9 and is a perfect
square (ii) is a prime number greater than 80.
[3]
Solution : Number of possible outcomes
=100
(i)Let E, be the event of getting a number
divisible by 9 and is a perfect square.
.. Favourable outcomes = {9, 36, 81}
Number of favourable outcomes = 3
_ 3
100
(ii) LetE,betheeventofgettingaprimenumber
greater than 80.
.. Favourable outcomes = {83, 89, 97}
Number of favourable outcomes = 3
_ 3
100

P(E)) Ans.

P(E,) Ans.

Three consecutive natural numbers are
such that the square of the middle number
exceeds the difference of the squares of the
other two by 60. Find the numbers. [3]

Solution : Let the three consecutive natural
numbers be x, x + 1 and x + 2.

According to the given condition,
(x + 1)*=[(x + 2> = %] =60
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20.

28.

:x2+1+2x—[(x+2—x)(x+2+x)]=60

= X+ 2x+1-[2(2+ 2x)] =60
= P+ 2x+1-4-4x =60
= xX*-2x-63 =0
= -9 +7x-63 =0
= x(x=-9)+7(x-9) =0
= x+7)(x-9) =0

x=9o0r-7
x=9

(neglect x = -7)

.. Numbers are 9, 10, 11. Ans.

The sums of first # terms of three arithmetic
progressionsareS,,S,and S, respectively. The
first term of each A.P. is 1 and their common
differences are 1, 2 and 3 respectively. Prove
thatS, + S, =25, [3]
Solution : Given, first term of each A.P (1) = 1

and their common differences are 1, 2 and 3.

n
S, = By [2a + (n-1)d,]
n n
== 2+ (n-D1| = =
2| (n-11| 5 (1+1)
n
S, = 5 |2a + (n-1)d,|
=22+ m-12) =2 @n)=n?
=5 —~ =
n
and S, = 5 [2a + (n-1)4d]
=2 2+ m-13] =2 @n-1
=5 124 (=13 = 2 Gn-1)
n n
Now, S, +56§, = 5 n+1)+ 5 Bn-1)

n n
=E(n+1+3n—1)=4n><5
=2n* =25,

S, + 85, =25, Hence Proved.
SECTION -D
Two pipes running together can fill a tank in

1
116 minutes. If one pipe takes 5 minutes

more than the other to fill the tank separately,
find the time in which each pipe would fill
the tank separately. [4]

29.

Solution : Let the time taken by the one tap
to fill the tank be x minutes.

then, other pipe takes (x + 5) minutes to fill
the tank.

According to the question,
1 1 1

+ =
x x+5 100/9

x+5+x 9

= x(x+5) 100

= 100 (5 + 2x) = 9x (x + 5)
= 500 + 200x = 9x* + 45x
=  9x% + 45x - 200x =500 = 0

= 9x? — 155x - 500 =0

= 9x*-180x + 25x-500 = 0

= 9x (x —20) + 25 (x—20) =0

= (9x +25) (x—20) =0

U

25
x=20o0r- 5 (Neglect)

x=20
. Time in which each pipe would fill the

tank separately are 20 mins and 25 mins,
Ans.

From a point on the ground, the angle of

respectively.

elevation of the top of a tower is observed
to be 60°. From a point 40 m vertically above
the first point of observation, the angle of
elevation of the top of the tower is 30°. Find
the height of the tower and its horizontal
distance from the point of observation.  [4]
Solution : We have, PQ as a vertical tower.

Now, in AYZQ

Q

tan 30° = %
YZ
1 _QZ
= B Yz
- YZ = QZ+3 (i)
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30.

Mathematics 2016 (Delhi) Term II

And, in A XPQ,
QP
tan 60° = =
an 6 P
Z +40
S5 = 4+40
= XP
=N YZ\3 = QZ + 40

(. XP =YZ)
N QZ~3(\3) =QZ + 40

(using equation (i))

= 3QZ = QZ + 40
- 207 =40
: QZ =20

Height of tower = (40 + 20) m = 60 m
and Horizontal distance = QZ/3

= 2043 m

Draw a triangle with sides 5 cm, 6 cm, and
7 cm. Then draw another triangle whose

Ans.

. 4
sides are s of the corresponding sides of

first triangle. [4]

Solution : Steps of construction :

(i) Draw a line segment BC = 6 cm.

(ii) With B as centre and radius equal to 5 cm,
draw an arc.

31.

(iii) With C as centre and radius equal to
7 cm, draw an arc.

(iv) Mark the point where the two arcs

intersect as A. Join AB and AC.

Thus, A ABC is obtained.

Below BC, make an acute ZCBX.

AlongBX,markofffivepointsB,,B,,B,,B,,

B, such that

BB, =B, B, = B,B, = B,B, = B,B..

(vii) Join B.C.

(viii) From B,, draw B,D || B.C, meeting BC

at D.

From D, draw DE || CA, meeting AB at

E. Then, A EBD is the required triangle

(vi)

(ix)
each of whose sides is 2 of the
corresponding side of AABC.

A number x is selected at random from the

numbers 1, 4, 9, 16 and another number y is

selected at random from the numbers 1, 2, 3,

4. Find the probability that the value of xy is

more than 16. [4]

Solution : Letxbe 1,4,9,16 and ybe 1, 2, 3, 4.

Now,xy=1{1,2,3,4,4,8,12,16,9,18,27,36,16,32,

48, 64}
Total number of possible outcomes = 16

Number of outcomes where product is more
than 16 = 6
ie., {18,27,36, 32, 48, 64}

6

.. Required probability = 6

| W

Ans.

1.

Website : www.ssstrategies.com or www.newtongate.in

SECTION - A

From an external point P, tangents PA and
PB are drawn to a circle with centre O. If
Z PAB = 50°, then find £ AOB. [1]
Solution : Since, tangents from an external
point are equal.

ie., AP = BP

Given, £ PAB = 50°

Z PBA= 50°
A
D

In A APB,
Z APB = 180° — (50° + 50°) = 80°

£ AOB = 180°-80° = 100 Ans.
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2. In Fig. 1, AB is a 6 m high pole and CD is

a ladder inclined at an angle of 60° to the

horizontal and reaches up to a point D of

pole. If AD = 2.54 m, find the length of the

ladder. (use J3 =1.73) [1]
A

A

2.54 m

60°
B C

v

Fig.1
Solution : Given, AB = 6 m and AD 2-54 m.
.. DB=(6-254)m =346 m

In A DBC,
sin = C
s
- 2~ DC
SN DC = 22%2 _3905m ~ 4m
1732
-. The length of the ladder is 4 m. Ans.

. Find the 9th term from the end (towards the
first term) of the A.P. 5,9, 13, ....., 185. 1]

Solution : Given, AP is 5,9, 13, ....., 185
I=185andd=5-9=9-13 =-4

then, ly=1L+ n-1)d
=185+ (9-1)(-4)
=185+ 8(-4)
ly =153 Ans.

. Cards marked with number 3, 4, 5, ....., 50
are placed in a box and mixed thoroughly. A
card is drawn at random from the box. Find
the probability that the selected card bears a
perfect square number. [1]

Solution : Total outcomes = 3,4, 5, ....., 50
Total no. of outcomes = 48

Possible outcomes = 4,9, 16, 25, 36, 49.
Let E be the event of getting a perfect square
number
No. of possible outcomes = 6
6

P(E) =15 =%

SECTION - B

2
5. Ifx = 3 and x = -3 are roots of the quadratic

equation ax* + 7x + b = 0, find the values of
a and b. [2]

Solution : The given polynomial is,
px)=a®+7x+b

)0 )

S S
and, p(-3)=a(-3>+7(-3)+b=0
= %-21+b=0 ..(ii)
Solving equation (i) and (ii), we get

4 + 4249 =0
8la — 189 +9 =0

— + —
=770+ 231 =0
231
_7:

Putting 2 = 3 in equation (ii), we get
93)-21+b=0
= b=-6
a=3andb=-6 Ans.

. Find the ratio in which y-axis divides the

line segment joining the points A(5, — 6) and
B(- 1, - 4). Also find the coordinates of the
point of division. [2]

Solution : Let the required ratio be k : 1 and
point on y-axis be (0, y)

ko POy 1
A(5,-6) B(-1,-4)
AP:PB =k:1

Then, by section formula

5-k —0

k+1
= 5-k =
= k =

Hence, required ratiois 5: 1

(=49 +(=6)T)
y= 5+1
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-26 13

V= =3

Hence, point on y-axis is (0, —?) Ans.
. In Fig. 2, a circle is inscribed in a A ABC,
such that it touches the sides AB, BC and
CA at points D, E and F respectively. If the
lengths of sides AB, BC and CA are 12 cm,
8 cm and 10 cm respectively, find the lengths
of AD, BE and CF. [2]
C

Fig. 2

Solution : Given, AB = 12cm ; BC = 8 cm and
CA =10cm

Let AD = AF =x
DB=BE=12-«x
and, CF=CE=10-x
Now, BC = BE + EC

= 8§=12-x+10-x
= 8 =22-2x

= 2x =14

= x =7cm

.. AD =7cm, BE =5cmand CF = 3 cm

Ans.

. The x-coordinate of a point P is twice
its y-coordinate. If P is equidistant from
Q (2, - 5) and R(- 3, 6), find the coordinates
of P. [2]

Solution : Let the coordinates of point P be
(2y, )

Since, P is equidistant from Q and R

PQ = PR

= J2y-2)% +(y+5)

_ @y +37 +(y-6)
= Qy-2)*+ (y + 5" = 2y + 3)* + (y - 6)*
= 4> +4-8y + 1> + 25 + 10y
=42+ 9+ 12y + 1> + 3612

10.

11.

= 2y +29 =45

= 2y =45-29

= —E—S
y =757

Hence, the co-ordinates of point P are
(16, 8). Ans.

. How many terms of the A.P. 18, 16, 14, .... be

taken so that their sum is zero ? [2]
Solution : Given, A.P is 18, 16, 14, ....

We have, s =18, d =16-18=14-16 = -2
Now, S, =0

Therefore, S, = % [2a +(1n-1)d] =0

= %[2><18+(n—1)(—2)]=0
N 36-2n+2 =0
= 2n = 38

n =19

Ans.

In Fig. 3, AP and BP are tangents to a circle
with centre O, such that AP = 5 cm and
< APB = 60°. Find the length of chord AB.

[2]
p
AB

Fig. 3

Hence, the no. of terms are 19.

Solution : Given, AP and BP are tangents to a
circle with centre O.

AP = BP
Now, £ APB = 60° (Given)
£ PAB = Z PBA = 60°
(.~ AP = BP)

Thus, A APB is an equilateral triangle.

Hence, the length of chord AB is equal to the
length of AP i.e. 5 cm. Ans.

SECTION - C

In Fig. 4, ABCD is a square of side 14 cm.
Semi-circles are drawn with each side of
square as diameter. Find the area of the

22
shaded region. (use n= 7) [3]
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D C
Fig. 4
Solution : Given, a square ABCD of side
14 cm
Then, Area of square = (side)?

(14)* = 196 cm?
2

2 [Area of semi-circle] = nr
14 14

_2 B siem?
Ty T hp T Rem

Now, Area of shaded region
= 2[Area of square — 2 (Area of semi-circle)]
= 2[196 — 154] = 2 X 42 = 84 cm? Ans.
12. In Fig. 5, is a decorative block, made up of
two solids — a cube and a hemisphere. The
base of the block is a cube of side 6 cm
and the hemisphere fixed on the top has a
diameter of 3.5 cm. Find the total surface

22
area of the block. (use = 7) [3]

o

Fig. 5
Solution : Given, side of a cube = 6 cm
and the diameter of hemisphere = 3-5 cm
Now, total surface area of decorative block =

Total surface area of cube — Surface area of
base of hemisphere + CSA of hemisphere

22 35 35
=60°- = X — X — X
(6) - > > +2

22 35 35
7 2 2
22 22
_g1g_ 22X 7 N x7
16 8

Website : www.ssstrategies.com or www.newtongate.in

=216 + 154
B 16

= 225625 cm® Ans.

13. In Fig. 6, ABC is a triangle coordinates
of whose vertex A are (0, — 1). D and E,
respectively are the mid-points of the
sides AB and AC and their coordinates are

(1, 0) and (0, 1) respectively. If F is the mid-
point of BC, find the areas of A ABC and

A DEF. [3]
A(0,-1)
(1,0)D E(0, 1)
F
B C
Fig. 6

Solution : Given, the coordinates of vertex
A(0,-1) and, mid points D (1, 0) and E(0, 1)
respectively.

Since, D is the mid-point of AB
Let, coordinates of B are (x, v)
x+0 y-1
then, ( D
which gives B (2, 1)
Similarly, E is the mid-point of AC

): (1,0)

Let, coordinates of C are (x', i/")

x+0 y'-1
then, 5 5 ) =01
which gives C (0, 3)
Now, Areaof A ABC
1
=3 [[0(1-3)+23B+1)+0(-1-1)]]
= 4 sq. units. Ans.
Now, F is the mid-point of BC.
2+0 1+3
= Coordinates of F are ( y T) =(1,2)
1
Area of A DEF = > [[1(1-2)+0(2-0)
+10-1)]|
|-2 .
=5 = 1sq. unit Ans.
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14. In Fig. 7, are shown two arcs PAQ and PBQ.
Arc PAQ is a part of circle with centre O and
radius OP while arc PBQ is a semi-circle
drawn on PQ as diameter with centre M. If
OP = PQ = 10 cm show that area of shaded

region is 25 (\/5 —g) cm?, [3]

o&

Fig.7

Solution : Given, OP = PQ = 10 cm

Since, OP and OQ are radius of circle with

centre O.
- A OPQ is equilateral.
= £ POQ = 60°
Now, Area of segment PAQM
= (Area of sector OPAQO
— Area of A POQ)
7U’29 2 .
= —=r“sini
360° 2
2 o
= X0 X601 162 i 600
360° 2
(10075 10043 J 2
= ———— |am
6 4
w on
and, area of semi-circle PBQ = - =5 (5)*
25
=3 mem?

. Area of shaded region = Area of semi-
circle — Area of segment PAQM

_ 25 (100m 100¥3
2 6 4

Website : www.ssstrategies.com or www.newtongate.in

-257

+253

Hence Proved.

25(\/5—%) cm?*

15. If the sum of first 7 terms of an A.P. is 49 and
that of its first 17 terms is 289, find the sum

of first # terms of the A.P. [3]
Solution : Given, sum of first 7 terms of an A.R
(S,) =49

and sum of first 17 terms of an A.P. (S,,) = 289
ie., S, = % [2a + (7-1)d] = 49

=  21+6d =14 (i)
And, S.= 137 [2a + (17 - 1)d] = 289

= 2a+16d =34
Solving equations (i) and (ii), we get

...(if)

2a + 16d = 34
20 + 6d =14
10d = 20
= d=2
Putting d = 2in eq. (i), we get
a=1

Hence, sum of first n term of A.P,

S = g 2(1) + (n-1)2]

- Sn=§[2+(n—1)2]
= S, = n? Ans.
16. Solve for x :

26 1 dxk9 o

x—3 2x+3 (x-3)2x+3) XTI~
[3]

Solution : We have,

2x 1 3x+9

=0,x#3,-3/2

+ +
x—=3 2x+3 (x—3)(2x+3)

2x(2x +3)+ (x=3)+ (Bx +9) =0
4x* +6x +x-3+3x+9 =0
4x* +10x + 6 =0
2x*+5x+3 =0
22 +2x+3x+3 =0
2x(x+ 1) +3(x+1) =0
2x+3)(x+1) =0
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17.

18.

Website : www.ssstrategies.com or www.newtongate.in

x =-1 [+ Given x #-3/2]
Ans.
A well of diameter 4 m is dug 21 m deep. The
earth taken out of it has been spread evenly
all around it in the shape of a circular ring of
width 3 m to form an embankment. Find the
height of the embankment. [3]

Solution : Given, diameter and height of
cylindrical well are 4 m and 21 m, respectively.

Now, the earth has been taken out to spread

evenly all around.
Then, volume of earth dug out

22
=—><§><1><21
7 4 3
= 264 m°
- @
N
2 cm
\//
21 cm
N

And the volume of embankment of width
3 m which forms a shape of circular ring
=n[G)*- @1 xh
[ Outer radius =2 + 3 = 5 cm]
22

7
=66 hm?

* Volume of earth dug out = Volume of
embankment

(25-4) X h

264 = 66h
= h = @ =4m3
66
Hence, the height of the embankment is
4 m. Ans.

The sum of the radius of base and height
of a solid right circular cylinder is 37 cm. If
the total surface area of the solid cylinder is
1628 sq. cm, find the volume of the cylinder.

(use _g) 3
=" 3]

19.

Solution : Let the radius of base and height
of a solid cylinder be r and £, respectively.

Now, we have, r + h = 37 cm ...(i)
and, TS.A. of solid cylinder
= 2nr(r + h) = 1628 cm?

= 2mr(37) = 1628
N . 1628
37x2x§
7
r =7cm

<. Volume of the cylinder = nr?h

=2—72><7><7><30

[Using equation (i), h = 30]
= 4620 cm® Ans.

The angles of depression of the top and
bottom of a 50 m high building from the
top of a tower are 45° and 60° respective-
ly. Find the height of the tower and the
horizontal distance between the tower and
the building. (use /3 = 1.73) [3]

Solution : Let AB and CD be the tower and
high building, respectively

Given, CD =50m
Let, AB =hm
Then, in A ADE,
tan 45° = E
DE
DE
= DE =h-50 ...(i)
A
N
N A .
T h
50 m
C 60° B v
and, in A ACB,
tan 60° = ﬁ
CB
N s o=
CB
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20.

(ii)

Website : www.ssstrategies.com or www.newtongate.in

h
= CB = Na ...(ii)
Now, CB = DE
then, from eq. (i) and (ii), we get
h
I’l—50 = \/§
h
h—- — _
= \/g =
-1
(3 )h 50
V3
h 50v3 _ 50V3 V3 +1
B-1 B-1 JB+1
N . 5043 (v/3 +1)
3-1
150 +504/3
= =
2
= h=75+253
= h =75+ 25(173)
=11825m

Hence, the height of the tower is 11825 m
and the horizontal distance between the
tower and the building is 68-25 m. Ans.

In a single throw of a pair of different dice,
what is the probability of getting (i) a prime
number on each dice ? (ii) a total of 9 or 11 ?
[3]
Solution : Total outcomes =
11, 1),(1,2) (1, 3),(1,4),(,5),(1,6)
2,1),(2,2),(23),(2,4),(2,5),(2,6
3,1),3,2),@3,3),3,4),3,5),(3,6
4,1),(4,2),4,3),4,4),4,5),4,6
5:1),(5,2),(5,3),(5,4),(5,5), (56
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}
No. of outcomes = 36

7

P

)
)
)
)
)

Let E; be the event of getting a prime number

on each dice.

Favourable outcomes = {(2, 2), (2,

(3,2),3,3),3,5), 5,2), 5,3), 5,5))

= No. of favourable outcomes = 9
9 1

PE) = 3677

Let E, be the event of getting a total of 9 or 11.

3), @ 5),

Ans.

Favourable outcomes

={(3,6),(4,5),(5,4),(6,3),(5,6),(6,5)}

21.

22.

= No. of favourable outcomes = 6

P(E,) = 6_1 Ans.
36 6
SECTION -D

A passenger, while boarding the plane,
slipped from the stairs and got hurt. The
pilot took the passenger in the emergency
clinic at the airport for treatment. Due to
this, the plane got delayed by half an hour.
To reach the destination 1500 km away in
time, so that the passengers could catch the
connecting flight, the speed of the plane was
increased by 250 km/hour than the usual
speed. Find the usual speed of the plane.
What value is depicted in this question? [4]
Solution : Let the usual speed of the plane be
x km/h.
.. Time taken by plane to reach 1500 km away
1500

and the time taken by plane to reach

x
1
1500 km with increased speed = 500
x + 250
Now, 1500 1500 _ 1 _
" Tx x+250 2 (Given)
(x+250—-x) 1
= 1500 7y +250) T 2

= 3000 % 250 = x* + 250x
= x* + 250x - 750000 = 0
= x*+ 1000x — 750x — 750000 = 0
= x (x4 1000) - 750 (x + 1000) = 0
= (x + 1000) (x —750) = 0
= x = —=1000 or x = 750
(As speed can't be negative)
x =750
.. Speed of plane is 750 km/h.

Vlaue :

Ans.

It shows his responsibility towards

mankind and his work.

Prove that the lengths of tangents drawn

from an external point to a circle are equal.
[4]

Solution : Given, Two tangents AM and AN

are drawn from a point A to the circle with

centre O.
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N
To prove : AM = AN
Construction : Join OM, ON and OA.
Proof : Since AM is a tangent at M and OM is
radius

o OM 1L AM
Similarly, ON 1L AN
Now, in A OMA and A ONA,
OM = ON
(Radii of the circle)
OA =0A (Common)
Z OMA = Z ONA = 90°
A OMA = A ONA
(By RHS congruence)
Hence, AM = AN (By C.RC.T)
Hence Proved.
Draw two concentric circles of radii 3 cm

and 5 cm. Construct a tangent to smaller

circle from a point on the larger circle. Also

measure its length. [4]

Solution : Steps of construction :

(i) Draw two concentric circles of radii 3 em
and 5cm

(ii) Mark a point P on larger circle such that
OP =5cm

(iii) Join OP and bisect it at M.

(iv) Draw a circle with M as centre and radius
equal to MP to intersect the given circle at
the points T and T'.

(v) Join PT and PT'".
Then, PT and PT ' are the required tangents.

24.

25.

In Fig. 8, O is the centre of a circle of radius
5 cm. T is a point such that OT = 13 cm and
OT intersects circle at E. If AB is a tangent to
the circle at E, find the length of AB, where
TP and TQ are two tangents to the circle. [4]

P
A
5
E
5
B
Q
Fig. 8

Solution : Given, a circle with centre of radius
5cm

OT =13 ecm

Since, PT is a tangent at P and OP is a radius
through P

and

o OP L PT
In A OPT,
(PT)? = (OT)? - (OPY?
= PT = (13)? - (5)
= PT = /(169 —25 =+/144
= PT =12cm
And, TE=0OT-OE = (13-5)cm =8 cm
Now, PA = AE
Let PA = AE =«

Then, in A AET,
(AT = (AE)® + (ET)®

= (12 - x)* = (x)® + (8)
= 144 + x*—24x = x* + 64
= 24x = 80
= AE = x =333 cm
AB =2AE =2 x 333
= 666 cm Ans.

Find x in terms of 4, b and c :
a b
+
x-b

_ 2 ,x#ab,c [4]
x-a x-c
Solution : We have,
a b 2c
+ =
x—a x—-b x-c
=ax-b)(x-c)+bx-a)(x—c)
=2c(x—a)(x-b)
= a(x*—bx—cx + bc) + b (x* —ax — cx + ac)
= 2c (x*—ax — bx + ab)

,x#a,b,c
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= ax?—abx —acx + abc + bx* — abx — bex + abe
= 2cx? — 2acx — 2bex + 2abe
= ax* + bx? - 2abx — acx — bex + 2abc
= 2cx? — 2acx — 2bcx + 2abe
= ax? + bx* - 2cx* — 2abx — acx — bex + 2acx

+2bcx =0

= (@a+b-2)x*+ (—2ab +ac + bc) x =0

= x[(@ + b-2c)x + (ac + bc —2ab)] =0

X =0, (ac + bc — 2ab) Ans.
a+b—2c

26. A bird is sitting on the top of a 80 m high
tree. From a point on the ground, the
angle of elevation of the bird is 45°. The
bird flies away horizontally in such a way
that it remained at a constant height from
the ground. After 2 seconds, the angle of
elevation of the bird from the same point is
30°. Find the speed of flying of the bird.

(Take V3 =1.732) [4]

Solution : Let B be the initial position of bird
sitting on top of tree of length 80 m.

C B
A A
80 m 80 m
45730°
A\ 4
DR X > A< y 3 O

After 2 sec, the position of bird becomes C.

Let the distance travel by bird from B to C is
X m.

Now, in A ABO
tan 45° = % = ?
= y =80m ...(i)
And, in A DCO,
CD 80
tan 30° = %= +y
N 1 _ 80
V3 x+80
[Using equation (i)]
= x + 80 = 80V3
- x =80 (V3-1)

27.

28.

=80 x 0732
x = 58:56 m
Hence, speed of flying of the bird = g
( Speed = M)
Time
= 29-28 m/s Ans.

A thief runs with a uniform speed of
100 m/minute. After one minute a policeman
runs after the thief to catch him. He goes
with a speed of 100 m/minute in the
first minute and increases his speed by
10 m/minute every succeeding minute. After
how many minutes the policeman will catch
the thief. [4]
Solution : Let total time be n minutes
Since policeman runs after 1 minute so he
will catch the thief in (n — 1) minutes.
Total distance covered by thief
= 100 m/minute X n minute
= (100 n) m
Now, total distance covered by the policeman
= (100)m + (100 + 10)m + (100 + 10 + 10)m
+ ... + (n-1) terms
ie., 100 + 110 + 120 + ..... + (n-1) terms

n—1
Sn_1= 2 [2 X 100 + (n-2) 10]
n—1
= 2 [200 + (n—2) 10] = 100 n
= (n—1) (200 + 10n — 20) = 200 n

— 2001 — 200 + 1072 — 101 + 20 — 201 = 200n
10n*-30n-180 =0

j—

= n-3n-18 =0
= n—(6-3)n-18 =0
= n—6n+3n-18 =0
= nn-6)+3m-6) =0
=N n+3)(n-6) =0

n =6 orn=-3(Neglect)
Hence, policeman will catch the thief in
Ans.
Prove that the area of a triangle with
vertices (t, t—2), (t + 2, t +2) and (¢ + 3, t) is
independent of ¢. [4]

(6 —1) i.e., 5minute.

Solution : Given, the vertices of a triangle
(t,t=2),(t+2,t+2)and (t + 3, t)

Website : www.ssstrategies.com or www.newtongate.in Page 109 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

29.

.. Area of the triangle
= % [t@E+2-t)+ (@ +2)(t-t+2)

+(t+3)(E-2-t-2)]|

Lot s +a-a-1)
2

1
5 | =8 | =4 sq. units

which isindependentoft =~ Hence Proved.

A game of chance consists of spinning an
arrow on a circular board, divided into 8
equal parts, which comes to rest pointing
at one of the numbers 1, 2, 3, ..., 8 (Fig. 9),
which are equally likely outcomes. What is
the probability that the arrow will point at
(i) an odd number (ii) a number greater than

3 (iii) a number less than 9 [4]

Fig.9
Solution : Total no. of outcomes = 8

(i) Let E, be the event of getting an odd
number

.. Favourable outcomes =1, 3,5, 7

= No. of favourable outcomes = 4

4 1
P(El) = g = E Ans.

(ii) Let E, be the event of getting a number
greater than 3.

.. Favourable outcomes = 4,5,6,7, 8
=> No. of favourable outcomes = 5
5

P(E,) = 3 Ans.

(iii) Let E, be the event of getting a number less
than 9.
.. Favourable outcomes =1, 2, 3,4,5,6,7, 8

= No. of favourable outcomes = 8

P(E;) = % =1 Ans.

30. An elastic belt is placed around the rim of

a pulley of radius 5 cm. (Fig. 10) From one
point C on the belt, the elastic belt is pulled
directly away from the centre O of the pulley
until it is at P, 10 cm from the point O. Find
the length of the belt that is still in contact
with the pulley. Also find the shaded area.

(use © = 3.14 and /3 = 1.73) [4]

Fig. 10
Solution : Given, a circular pulley of radius 5
cm with centre O.

c AO=0B=0C=5cm
and OP =10 cm

Now, in right A AOP,
cosi = 40_5 _1
S OP 10 2

L —1(1)_600
1 = COS 5 =

- £LAOB = 2i = 120°
= Reflex £ AOB = 360° — 120° = 240°

7

Length of major arc AB = % reflex Z/AOB

_ 2x314 x5 x 240°
360°

= 2093 cm

Hence, length of the belt that is still in contact
with pulley = 20-93 cm

Now, by pythagoras theorem,

(APy* = (OP)*- (AO)*
= (APY = (10)*- (5)*
= AP = [100-25

J75 =543 cm

Area of A AOP

%xSx 2543

25V3
T cm

Website : www.ssstrategies.com or www.newtongate.in Page 110 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

Mathematics 2016 (Delhi) Term 11

Also, Area of A BOP = Area of A AOP
and, Area of quad. AOBP = 2(Area of A AOP)

253
2

= 43-25 cm?
nr® ZAOB
360°
_ 314Xx5x5%x120
360°
= 2616 cm?
. Area of shaded region = Area of quad.
AOBP — Area of sector ACBO
= (43-25 - 26-16) cm?
=17-09 cm?>  Ans.

=2 X = 253 cm?

Area of sector ACBO =

31. A bucket open at the top is in the form of
frustum of a cone with a capacity of 12308.8
cm?®. The radii of the top and bottom circular
ends are 20 cm and 12 c¢m, respectively. Find
the height of the bucket and the area of
metal sheet used in making the bucket.

(use m = 3.14) [4]

Solution : Given, the radii of top and bottom

circular ends are 20 cm and 12 cm respectively.
20 cm

And, volume of frustum (bucket) = 12308-8 cm?

= %h [R* + 7* + Rr] = 123088
14
o IXT 00 + 144 + 240] = 123088
12308-8 X 3
Height (h) = ————
314 x 784
369264
246176
=15cm

Slant height of the bucket (I)
= (Jh? +(R=r)*
= Jas)? +(20-12)2

= v225+64 = /289

=17 cm

. Area of metal sheet used in making the
bucket

= Curved surface area of frustum
+ Base area

=nl(R+n+nr

>
=314 X 17 X 20+ 12) + 3-14 x 12 X 12
=314 x 17 X 32 + 3-14 x 144
h =314 (544 + 144)
=314 x 688
~ — 2160-32 cm? Ans.
«—>
12 cm °0
Mathematics 2016 (Delhi) Term 11 SET 11
Note : Except for the following questions, all Therefore, S = 2 [2a+ (n-1)d] =0
the remaining questions have been asked in "
previous set. n
= —2Q@7)+n-1)(3)]=0
SECTION - B 2
10. How many terms of the A.P. 27, 24, 21, ... = b4-3n+3=0
should be taken so that their sum is zero?[2] = 57-3n=0
Solution : Given, A.P is 27, 24, 21, ... = 3n =57
We have,a =27,d =24-27 =21-24=-3 n=19
Hence, the no. of terms are 19. Ans.

Now, S, =0
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18.

19.

SECTION -C
Solve for x :

x+1 x—2 2x+3

x—1 x+2 _x—2

ix#1,-2,2 3]

Solution : We have,
x+1 x—2 2x+3
x—1 x+2 _x—Z
(x+1)(x +2)+(x —2)(x—1)
(x=1) (x+2)
4(x—2)—(2x+3)
x—2

= x-2)[2+x+2x+2+x-2x-x+2]

= [4x—-8-2x-3] (x* + x-2)
= (x—2) 2x* + 4) = Qx—11) (x> + x - 2)

s x#1,-2,2

=

N 23 + dx —4x* -8 = 2% + 2% — 4x
— 112 - 11x + 22

= 4x —4x* -8 = -9x*—15x + 22
= 5x> +19x-30 =0
= 52 +25x-6x-30 =0
= 5x(x+5)-6(x+5 =0
= 5x-6)(x+5) =0
= b =—5,§

6

5
x =-5orx=—
6

Ans.
Two different dice are thrown together. Find
the probability of :
(i) getting a number greater than 3 on each
die
(ii) getting a total of 6 or 7 of the numbers on
two dice [3]
Solution : Total outcomes =
{(1,1),(1,2),(1,3),1,4),15),(@16)
(2, 1),(2,2),23),(24,(25),206)
(3,1),(3,2),(3,3), (3,4), (3,5),(3,6)
(4,1),(4,2),(4,3), (4,4), (4 5), (4 6)
5, 1),,2), (5 3), (5,4), (55), (5 6)
6,1),(6,2),(6,3) (6,4), (6,5), (6,6)}
= Total no. of outcomes = 36

—~ o~ o~ o~

7

(i) Let E; be the event of getting a number
greater than 3 on each die.

Favourable outcomes = {(4, 4), (4, 5), (4, 6),
(5,4), (5,5), (5,6), (6,4), (6,5), (6,6)}

= No. of favourable outcomes = 9

P(E,) = 9

1
— Ans.
9% 4

20.

28.

(ii) Let E, be the event of getting a total of 6 or
7 of the numbers on two dice.
Favourableoutcomes ={(1,5),(2,4),(3,3),(4,2),
(5,1), (1,6), (2,5), (3, 4), (4,3), (5,2), (6, 1)}
= No. of favourable outcomes = 11

11
P(E 2)_ 36

A right circular cone of radius 3 cm, has a

Ans.

curved surface area of 47.1 cm? Find the
[3]

Solution : Given, radius of right circular cone

volume of the cone. (use © = 3.14)

=3cm
and, curved surface area = 47-1 cm?

nrl =471
4 .
= I = 71 =5cm
314 %3

ho=AI? =2
=B =)

25-9

and

Now, Volume of cone = = 2

[SSRTY

:% X314X3%xXx3 x4

= 37-68 cm?
SECTION — D

The angles of elevation of the top of a tower

Ans.

from two points at a distance of 4 m and
9 m from the base of the tower and in the
same straight line with it are 60° and 30°
respectively. Find the height of the tower.[4]
Solution : Let length of tower is 1

In A ABD,
tan 60° = ﬁ i
an =2 (1)
A
A
h
v 609 30°
B<«4m—>»D C
<t O9m P
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In A ABC, 30. The perimeter of a right triangle is 60 cm.
tan 30° = h Its hypotenuse is 25 cm. Find the area of the
9 triangle. [4]
N cot (90° - 30°) = h S(‘)Iution : Given, the perimeter of right
9 triangle = 60 cm
b and hypotenuse = 25 cm
= cot 60° = 9 ...(ii) A
Multiplying equation (i) and (ii), we get 5
9
tan 60°.cot 60° =—X h &
4 9
h2
= 1 = — o
A h =6m Ans.
AB + BC + CA = 60 cm
Note : In this question, it has not been
specified whether two points from tower are = AB + BC + 25 =60
taken in same or opposite side we have taken AB + BC = 35 ()

these points on the same side of tower.

Now, b tha th ,
29. Constructatriangle ABCin which BC = 6 cm, WY P, e

AB =5 cm and ZABC = 60°. Then construct (AC)* = (AB)* + (BC)?
3 2 _ 2 2
another triangle whose sides are 1 times = (25) (AB)” + (BC)
AB* + BC? = 625 ...(ii)
the corresponding sides of A ABC. [4] s 5
. . we, know that, (a + b)* = a° + b° + 2ab
Solution : Steps of construction : ) ) )
(i) Draw a line segment BC = 6 cm. then, (AB + BC)" = (AB)" + (BC)
(ii) Construct ZXBC = 60° + 2AB-BC
(iii) With B as centre and radius equal to 5 cm (35)% = 625 + 2 AB-BC
draw an arc which intersect XB at A. _ 2AB-BC = 1225 — 625
(iv) Join AC. Thus, A ABC is obtained.
= 2AB-BC = 600
(v) Draw D on BC such that
3 3 AB-BC = 300
BD=—BC=(—><6) cm 1
4 4 Area of AABC = EXABXBC
_ 2 cm = 4-5cm 1
2 =3 X 300
(vi) Draw DE || CA, cutting BA at E. )
=150 cm Ans.

31. A thief, after committing a theft, runs at
a uniform speed of 50 m/ minute. After
2 minutes, a policeman runs to catch him.
He goes 60 m in first minute and increases
his speed by 5 m/minute every succeeding
minute. After how many minute, the
policeman will catch the thief? [4]

B<—45m—>D C

> p N Solution : Let total time be n minutes
< m rd

Then,ABDEistherequiredtrianglesimilarto Slpce pohcemar} uns after two minutes he
will catch the thief in (n — 2) minutes.

A ABC such that each side of A BDE is % Total distance covered by thief

times the corresponding side of A ABC. =50 m /min X 7 min = (50 n) m
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Now, total distance covered by the policeman
= (60) + (60 + 5) + (60 + 5 + 5)
+ . + (n - 2) terms
ie., 60+ 65+ 70+ ... + (n - 2) terms

5n*—51n-210 =0
n?-n-42 =0

- (7-6)n-42 =0
W —7n+6n-42 =0

A

n—2 nn-7)+6mn-7)=0
"Sn—Z_ ) [2X60+(71—3)5] (1’l+6)(7”l—7)=0
n—2 B n=7orn = -6 (neglect)
= [120 + (n—3) 5] = 50n Hence, policeman will catch the thief in
N 1-2 (120 + 51— 15) = 100n (7-2)i.e.,5 minute. Ans.
= 1201 — 240 + 57% = 107 — 151 + 30 = 1001 R °*
Mathematics 2016 (Delhi) Term 11 SET III
Note : Except for the following questions, all (i) - Number of good shirts = 88
the remaining questions have been asked in 88 22
previous sets. P(E,) = 100 25 Ans.

SECTION - B

10. How many terms of the A.P. 65, 60, 55, .... be

18.

Website : www.ssstrategies.com or www.newtongate.in

taken so that their sum is zero?
Solution : Given, A.P. is 65, 60, 55, ....
We have,a =65,d =60-65=55-60=-5
Now, S, =0

[2]

Therefore, S = g 20+ (n-1)d] =0

= [2(65) + (n-1)(-5)] =0

= 130-5n+5=0

= 135—-5n.=0

= 5n =135

n =27

Hence, the no. of terms are 27. Ans.
SECTION - C

A box consists of 100 shirts of which 88 are
good, 8 have minor defects and 4 have major
defects. Ramesh, a shopkeeper will buy
only those shirts which are good but ‘Kewal’
another shopkeeper will not buy shirts with
major defects. A shirt is taken out of the box
at random. What is the probability that

(i) Ramesh will buy the selected shirt?

(ii) ‘Kewal’ will buy the selected shirt?  [3]
Solution : Let E, be the event of selecting
good shirts by Ramesh and E, be the event of
selecting the shirts with no major defects by
'Kewal'.

Total no. of shirts in a box = 100

19.

20.

(i) - Number of shirts with no major defect

=100-4=96
9% 24
P(EZ) = M=2—5 Ans.

Solve the following quadratic equation
forx:
’ ( a a+b
x| ——+
a+b a

)x+1=0 3]

Solution : We have,

x2+(L+a+b) x+1=0

a+b a
o x+ﬂx+l—0
= a+b a N
( a ) a+b( a )
= x|x+ + x+ =0
a+b a a+b
e ) -
= x+—||x+———| =0
a a+b
N x:_L,_(’H'b)
a+b a
X = - Orx:_—(a+b) Ans-
a+b a

A toy is in the form of a cone of base radius
3.5 cm mounted on a hemisphere of base
diameter 7 cm. If the total height of the toy
is 15.5 cm, find the total surface area of the

toy. (Use n= %) [3]
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Solution : Given, the base radius of cone,
r=35cm

Total height of cone, (h + r) = 155 cm

and base diameter of hemisphere = 7 cm
Now, h = (155-35) cm = 12 cm

A

15-5cm

I = Jh? +r2
= J(12)* +(35)

= 144 +12-25
=12-5cm

So, slant height,

Total Surface Area = nrl + 2mr?

22 22
= 7 X 35 %125+ 2 X 7 X 35 X35

22
= = X 35(125 +2 x 35)

11 (19-5)
= 2145 cm?

Ans.

SECTION -D

28. The sum of three numbers in A.P, is 12 and

sum of their cubes is 288. Find the numbers.

[4]
Solution : Let the three numbers in A.P. be
a-d,aa+d.

Now, a-d+a+a+d=12

= 30 =12

@ a=4

Also, (4-d)®> + 4>+ (4 + d)> = 288

= 64484+ 12— P + 64 + 64 + 484 + 124 + &
= 288

192 + 24d* = 288

=

— 24d% =288 - 192
9%

2= — =4
= d o
d=+2

.. The numbers are 2,4, 6 or 6, 4, 2. Ans.

29.

30.

Prove that the tangent at any point of a circle
is perpendicular to the radius through the
point of contact. [4]
Solution : Given, a circle with centre O and a
tangent AB at a point M on circle.

To prove : OM L AB.

Construction : Take point N (other than M)
on AB.

Join ON.

Proof : Since N is a point on the tangent AB
other than P

<

A
.. N lies outside the circle.
Let ON passes through point P.
Then, OP <ON ...(3)
But, OM = OP (Radii) ...(ii)

OM < ON
[From equation (i) and (ii)]

Thus, OM is the shortest distance between
the point O and the line AB.

But, it is known that the shortest distance
betweena pointand alineis the perpendicular

distance
OM 1 AB Hence Proved.

The time taken by a person to cover 150 km

1
was 25 hours more than the time taken is

return journey. If he returned at a speed of
10 km/hour more than the speed while going,
find the speed per hour in each direction. [4]

Solution : Let the speed while going be
x km/h
Time taken by a person to cover 150 km
150
= — hours
x

Time taken by a person in return journey

_ 180
Tox+10 O

Now, according to the given condition,
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150(x+10-x) 5

= x(x+10) T 3

= 300 x 10 = 5x (x + 10)
= 3000 = 5x* + 50x

= 5x% + 50x — 3000 = 0

= x® +10x-600 =0

=  x*+30x-20x-600 =0

= x(x +30)-20 (x +30) =0

= (x—=20) (x +30) =0

= x =20

or x = —30 (neglect)

Hence, the speed while going is 20 km/h
and the speed while returning is 30 km/h

Ans.

31. Draw a triangle ABC with BC = 7 cm,
/B = 45° and ZA = 105°. Then construct

4
a triangle whose sides are 5 times the

corresponding sides of A ABC.
Solution :
/B = 45° and ZA = 105°
“» Sum of angles of triangle is 180°
ZA+ ZB + ZC = 180°
=  105° + 45° + £C = 180°

Mathematics 2015 (Term I)

= ZC = 180° - (105° + 45°)
= ZC = 30°

Steps of construction :

(i) Draw a line segment BC = 7 cm

(ii) Construct £B = 45° and £C = 30°

(iii) A is the intersecting point of ray through
BandC.

Thus, A ABC is obtained.
(iv) Draw D on BC such that
BD = 2 BC = (éX7) cm
5 5

28
= ? cm = 56 cm

(v) Draw DE || CA, cutting BA at E.

SAS
E405°
45° 309 C
B e 56cm—> D
< 7 cm >

Then, A BDE is the required triangle similar to
4
A ABC such that each side of A BDE is 5

times the corresponding side of A ABC.

SET1

Time allowed : 3 Hours

SECTION - A

1. In ADEW, AB || EW. If AD =4 cm, DE =
12 cm and DW = 24 cm, then find the value

of DB.

Solution : Let BD = x cm,
DW = 24 cm,

Then, BW = (24 —x) cm, AE =12 -4 =8 cm

In ADEW, AB || EW

AD  BD

= [Thales' Theorem]

AE T BW

Website : www.ssstrategies.com or www.newtongate.in

Maximum Marks : 90

4
- — =
8 24-«x S Av
= 8x =96 -4x o
= 12x =96
L !
= X = T cm
DB =8 cm Ans.
. If A ABC is right angled at B, what is the
value of sin (A + O). [1]
Solution : ZB =90° [Given]
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We know that in A ABC, A
ZA+ /B + ZC =180°
[Angle sum property of a triangle]
= /A + ZC +90° =180 . s
= ZA + ZC =180° -90°
=90°
sin (A + C) =sin 90° = Ans.
3. If \/5 sin 0 = cos 0, find the value of
3 c0s?0 +2 cos O
3cos0 +2 [1]
Solution : /3 sin O = cos O [Given]
L sm0 11
cosH _\/goran "B
= tan 6 = tan 30° = 6 = 30°
Now,
3cos” 0 +2cos0 cos0(3cosO+2)
3cosO+2 ~ (Bcos0+2)
= cos 6
Put 0 = 30°
3

= cos 30° = % Ans.

4. From the following frequency distribu-
tion, find the median class :

Cost of Living Number of weeks
Index

1400-1550 8

1550-1700 15

1700-1850 21

1850-2000 8

(1]
Solution :
Cost of No. of Weeks
Living Index (f) cf.
1400-1550 8 8
1550-1700 15 23
1700-1850 21 44
1850-2000 8 52
If=52

Website : www.ssstrategies.com or www.newtongate.in

Here, n=>52
N no_ 22,
2 2
26 will lie in the class interval 1700-1850.
.. Median class is 1700-1850. Ans.
SECTION -B

. Show that 3\/7 is an irrational number.

[2]
Solution : Let us assume, to the contrary,
that 3+/7 is rational.

That is, we can find co-prime a2 and

b (b # 0) such that 3\/_:5
Rearranging, we get /7 = %

a
Since 3, a and b are integers, 3— can be

a
written in the form of £ , SO % is rational,
and so /7 is rational.

But this contradicts the fact that /7 is
irrational. So, we conclude that 37 is
irrational. Hence Proved.

. Explain why (17 x 5 x 11 x 3 x 2 + 2 x 11)

is a composite number ? [2]

Solution: 17 x5 x 11 x3x2 +2 x 11
=17 x5%x3x22+22 (1)
=22(17x5%x3+1)
=22(255+1)=2x 11 x 256
Equation (i) is divisible by 2, 11 and 256,

which means it has more than 2 prime
factors.

(17 x 5x 11 x 3x 2+2x 1l)isa
composite number. Ans.

. Find whether the following pair of linear

equations is consistent or inconsistent :

3x+2y =8
6x—4y =9 [2]
Sotution  Here, "1 B2 -1
olution : Here, L6 2 5, 4 2
1 -1
—F —
2 2
. am b . a7 .
Since — # —, which will give a unique
a by
solution.
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Hence, given pair of linear equations is
consistent. Ans.

8. X and Y are points on the sides AB and
AC, respectively of atriangle ABC such that
AX

—,AY = 2 cm and YC = 6 cm. Find
AB
whether XY || BC or not. [2]
Solution: X _ 1
olution : 1B~ 1
ie., AX = 1K, AB = 4K
(K= constant)
BX = AB-AX
= 4K -1K =3K
N AX 1K 1
oW, XB ~ 3K 3 A .
AY E_l X Y
and, YC "6 3
6 cm
AX _ AY
XB  YC
XY || BC B c

(By converse of Thales’ theorem) Ans.
9. Prove the following identity :
sin’ 0 +cos’ 0

sinOtcoso =1- sin 0. cos 0. [2]

Solution :
sin3 0+ cos39

sin®+cos O

LHS. =

_ (sin®+cos 6)(sin2 0+ cos? 0 —sin®. cos 0.)
a (sinO+cosO)
[ a®+ 1% =(a+Db) @+ b*—ab)]
=1-sin 6. cos 6 = R.H.S.
[+ sin? 0+ cos* O = 1] Hence Proved.
10. Show that the mode of the series obtained
by combining the two series S, and S,
given below is different from that of S,
and S, taken separately :
$,:3,5,8,8,9,12,13,9,9
52 :7,4,7,8,7,8,13 [2]
Solution : Mode of S, series = 9
Mode of S, series =7

After combining S, and S,, the new series
will be

=3,5,8,8,9,12,13,9,9,7,4,7,8,7, 8, 13.

Mode of combined series = 8 (maximum
times)

Website : www.ssstrategies.com or www.newtongate.in

Mode of (S, S,) is different from mode of
S, and mode of S, separately.

Hence Proved.

SECTION -C

11. The length, breadth and height of a room
are 8 m 50 cm, 6 m 25 cm and 4 m 75 cm
respectively. Find the length of the long-
est rod that can measure the dimensions
of the room exactly. [3]

Solution : To find the length of the longest
rod that can measure the dimensions of
the room exactly, we have to find HCF.

Length, L = 8 m 50 cm = 850 cm

=2'x 52 x 17
Breadth, B =6 m 25 cm = 625 cm = 5*
Height, H=4m 75 cm = 475 cm = 52 x 19
- HCFof L, B and H is 5* = 25 cm
.. Length of the longest rod = 25 cm Ans.

12. Solve by elimination :

3x—-y=7
2x+5y+1=0 [3]
Solution : 3x-y =7 ..(1)
2x + 5y = -1 ...(ii)

Multiplying equation (i) by 5 and solving
it with equation (ii), we get

2x +5y = -1
15x =5y = 35
17x =34 [On adding]
= X = 54 =2
17
Putting the value of x in (i), we have
32)-y =7
= 6-y=7=>-y=7-6
= y=-1
wx=2,y=-1 Ans.

13. Find a quadratic polynomial, the sum and
product of whose zeroes are 0 and 3

respectively. Hence find the zeroes.  [3]
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Solution : Quadratic polynomial

By adding eq. (i) and (ii),

= x% — (Sum of zeroes) x + Product of zeroes 2y = 10
10
-3 3 = — =
=x2—(O)X+(€j=x2—g = y=5=Y 5
2 Put the value of y in eq. (i),
— ()2 3
= (x)" - 5 x+y =38
e B . 3 = x+5=38
|7 Vs 5 = x=8-5
= x =3
By applying Original number = 10y + x
(az —bz):(a+b)(a—b)
- =10x5+3
3
Zeroes are, X — %zOorx+\/g:O =50+3
3 3 = 53 Ans.
= =45 or X=7435 15. In given figure, EB | AC, BG L AE and
CE L AE. 3] .
= x = %xg or x =-— EXE Prove that:
0 () AABG~ADCB %
_V5 oI5 A, . BC _BE 2
X (0] X (11) N
5 5 BD BA .
14. The sum of the digits of a two digit num- Solution : B
ber is 8 and the difference between the E
number and that formed by reversing the
digits is 18. Find the number. [3] E
Solution : Let unit digit = x G/ 7 D
Tens digit =y 2 3
So, original number = unit digit + 10 x tens A A 6 B—‘S /AN

digit
1 =x+10y

According to question,

Given: EB 1 AC, BG L AE and CF L AE
To prove : (i) AABG ~ ADCB

y BC _BE
Sum of digits = 8 (i) BD BA
So, x+y=8 Proof : (i) In A ABG and A DCB, BG || CF as

On reversing the digits, unit digit =y
Tens digit = x
so, New number = 10x +y

According to question,

corresponding angles are equal.
L2 = /5
Z6 = Z4

[Each 90°]

[Corresponding angles]

A ABG ~ A DCB Hence Proved.

Difference = 18
=x+10y-(10x +y) = 18 [By AA similarity]
= x+10y-10x-y = 18 Z1 = /3 [C.P.C.T]
= 9y -9x = 18 (ii) In A ABE and A DBC,
= y—-x =2 ...(ii) /1 = /3 [Proved above]
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ZABE = /5
[Each is 90°, EB 1. AC (Given)]

A ABE ~ ADBC
[By AA similarity]
In similar triangles, corresponding sides are
proportional
BC  BE

BD = BA Hence Proved

16. In triangle ABC, if AP 1 BC and
AC? = BC? - AB?, then prove that

PA*=PB x CP. [3]
Solution : AC? = BC? - AB? [Given]
= AC?+AB? = BC 7
ZBAC = 90°
[By converse of y
Pythagoras’ theorem] A .

AAPB ~ ACPA

If a perpendicular is drawn from
the vertex of the right angle of a
triangle to the hypotenuse then
triangles on both sides of the
perpendicular are similar to the
whole triangle and to each other

AP _PB
= CP " PA
[In similar triangle, corresponding sides are
proportional]
= PA? = PB.CP Hence Proved
12
17.1f sin 0 = 137 0° < 0 < 90°, find the value
of :
sin” 0 — cos® 0 1
: 3 [3]
2sin6.cos 0 tan“ 0
. . ) 12
Solution : Given, sin 0 = E
P 12
= H 13

Let, P = 12K, H = 13K
P>+ B> = H?

[Pythagoras theorem]

Website : www.ssstrategies.com or www.newtongate.in

(12K)? + B? = (13K)?

144K? + B? = 169K? !

B? = 169K — 144K> P
= 25K? 0
B =5K °

B 5K 5

cos0 = —=—=—

H 13K 13

P 12K 12

and tane—E—S—K—g

sin? 0 —cos” 0 1

Now, - X
ow 2sin0.cosO tan?0

RHRONE
Lals) (3]

On solving,

144 -25
_ 169 25
120 144
169
119 25 595
= —x—=— ns.

120 144 3456
18. If sec 0 + tan 6 = p, prove that

2 —
sino=? 5 1 [3]
p-+1
Solution :
P’ -1
RHS. = pz +1

(secBO+ tan 6)2 -1

" (secH+tan (9)2 +1

sec’0+tan’ 0 +2secOtanO—1
sec’ 0+tan’ 0 +2sech tanO+1

[ (a+ b)? = a?+ b* + 2ab]

(sec?0—1) + tan” O+ 2sec6 tan O
sec? 0+(1+ tan? 0) +2secOtan0
3 tan’ 0+ tan” 0+ 2secO tan6

sec? 0 +sec’ 0 +2sectan 0

 sec’0-1=tan’0
= sec’0=1+tan’0
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2tan? 0+ 2secOtan 0
2sec? 0 +2secOtan

2tanO(tan0+sec6)  tan®
2secO (secO+tan0)  secH

sin O

cos 6O
1

cos 0

=sin 6 = L.H.S. Hence Proved.

20. The average score of boys

19. Find the mean of the following distribu-
tion by Assumed Mean Method :
Class Interval Frequency
10-20 8
20-30 7
30-40 12
40-50 23
50-60 11
60-70 13
70-80 8
80-90 6
90-100 12
[3]
Solution :
Class | Frequency d;=
Interval (f) Yi x;~55 fid;
10-20 8 15 | 40 -320
20-30 7 25 | =30 -210
3040 12 35 | 20 —240
40-50 23 45 1 -10 230
50-60 11 55 0 0
60-70 13 65 10 130
70-80 8 75 20 160
80-90 6 85 30 180
90-100 12 95 40 480
3f, =100 3fd, =-50
Let A =55
Mean = A + %}?zSS“'(%)
50
=55 - 100 55-05=545 Ans.

Website : www.ssstrategies.com or www.newtongate.in

in the
examination of a school is 71 and that of
the girls is 73. The average score of the
school in the examination is 71-8. Find the
ratio of number of boys in the number of
girls who appeared in the examination.
[3]

Solution :

Let the number of boys = n,

and number of girls =n,

Average boys’ score = 71=X; (Let)
Average girls’ score = 73=X, (Let)

X X
Combined mean = mATEM, 22
1y + 1y
1 (71) +n,(73
g D+ (73)
Tll +7’l2

= 7lng+ 73n2

71-8nl + 71-8112

= 71711 — 71-8711 = 71-8112 - 73712

= -0-8n, = -1-2n,
> w 12 _m 3
nz 08 le 2
= nyin,=3:2
. No. of boys : No. of girls =3:2.  Ans.
SECTION -D

21. Find HCF of numbers 134791, 6341 and

6339 by Euclid's division algorithm. [4]
Solution : First we find HCF of 6339 and
6341 by Euclid’s division method

6339) 6341 (1

6339

2)6339 (3169
6

3
2

13
12

19
18

6341 > 6339
= 6341 = 6339 x1+2
Also, 6339 = 2 x3169 +1
2=1x2+0
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. HCF of 6341 and 6339 is 1.

Now, we find the HCF of 134791 and 1
134791 = 1 x 134791 + 0

.. HCF of 134791 and 1 is 1.

Hence, HCF of given three numbers is 1.
Ans.
22. Draw the graph of the following pair of

linear equations :

x+3y=6and2x-3y =2

Find the ratio of the areas of the two
triangles formed by first line, x =0,y =0

and second line, x =0, y = 0. [4]
Solution :
First Line Second Line
x+3y=6 2x -3y =12
= x=6-3y = 2x =12 + 3y
x|6[3]0 x|6]| 3| 0
y(0[1]2 y|0|-2|-4

(6,0), (3, 1), (0,2)

(6/ 0)/ (3/ _2)/ (0, N 4)

Area of triangle

=5 X base x corresponding altitude

Area of A AOB B 1/2x OAx OB
Areaof AAOC ~ 1/2x0Ax0OC
0B_2_1
- oC 4 2
. Required ratio =1:2 Ans.

23. If the polynomial (x* + 2x® + 8x* + 12x +
18) is divided by another polynomial
(x* + 5), the remainder comes out to be
(px + q), find the values of p and g. [4]

Solution :

x> +2x+3
x2+5) 423 +8x2 +12x +18

4

+x +5x2

2% +3x% +12x + 18
+ 2 + 10x
3¢ +2x 418
+3x* +15

2x + 3

Remainder = 2x + 3
ie., px+q=2x+3
p=24g=3 Ans.
24. What must be subtracted from p(x) = 8x*
+14x° — 2x* + 8x — 12 so that 4x* + 3x — 2 is
factor of p(x) ? This quesiton was given to
group of students for working together.
Do you think teacher should promote
group work ? [4]
Solution : For this,
20 +2x -1
427 +3x-2) 8x'+14x° ~2x" +8x-12

+8x* + 6x° —4x?
- — +
8x +2x%+8x-12
+8x% +6x%—4x
- - +
—4x% +12x-12
—4x*> -3x+2
+ + =
15x — 14

Polynomial to be subtracted is (15x — 14).

Ans.

25. Prove "If a line is drawn parallel to one
side of a triangle to intersect the other
two sides in distinct points, the other two

sides are divided in the same ratio". [4]
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Solution : Given, In A ABC, DE || BC

Draw EM 1L AB and

Construction :
DN 1 AC. Join B to E and C to D.

Proof : In A ADE and A BDE,

1
ar (A ADE) 5 *AD*EM
ar(A BDE) %XDBXEM
AD .
= ﬁ (1)

[Area of A = % x base

x corresponding altitude]

In A ADE and A CDE

1
LZV(AADE) EXAEXDN
ar (A CDE) 5 X ECx DN
AE ..
= E ...(11)
Since, DE || BC [Given]

ar(ABDE) = ar(ACDE) ...(iii)
[triangles on the same base and between

the same parallel sides are equal in area]
From eq. (i), (ii) and (iii),

AD _ AE

DB - EC Hence Proved.

26. In the given figure, AD =3 cm, AE = 5 c¢m,
BD=4cm,CE=4cm,CF=2cm,BF =2.5
cm, then find the pair of parallel lines and
hence their lengths. [4]

Website : www.ssstrategies.com or www.newtongate.in

27.

A
3cm 5cm
D E
4 cm 4 cm
B C
25cm F 2cm
. 2 4
Solution : EC _ CF and CF =2 _=
EA FB FB 25 5
EC CF
2 —_——
EA FB

In A ABC, EF || AB

[Converse of Thales” theorem]

CE 4 4 .
AISO, CA ™ m—g (1)
CE__2 2 4
CB = 2+25 45 9
EC _CF
EA ~ CB
/ECF = ZACB [Common]
A CFE ~ A CBA [SAS similarity]
EF _CE
- AB CA

[In similar A’s, corresponding sides
are proportional]

= E:é
7 9
[ AB=3+4=7cnm]
28
EF = —cm and AB =7 cm
9
Ans.

If tan (A + B) = /3 and tan (A - B) = i,
J3
where 0 <A + B<90°, A > B, find A and B.

Also calculate tan A. sin (A + B) + cos A.
tan (A - B). [4]

Solution : Given,

1
tan (A +B)=+/3, tan (A-B)=—=
an (A + B) an (A -B) NG
=  tan (A + B) = tan 60°
= (A + B) = 60° (1)
And, tan (A - B) = tan 30°
= (A-B)=30° ...(ii)
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On adding eq. (i) & (ii), we get sin® A cos® A
A+ B =60° _ sin® A.cos® A ~sin’ A.cos® A
J— B _sindcosA
- sin® A.cos® A
2A =90° [By adding] [Dividing Num. & Denom. by sin® A. cos® A]
= A = 90 =45° B sec® A —cosec® A _RES

. N sec’ A.cosec® A
rom eq. (i), = Hence Proved.

= 45°+ B = 60° . .
29. Prove the identity :
= B = 15°
A = 45° B =15° sinA+cosA+sinA—cosA _ 2

sinA—cosA sinA+cosA 1—2cos* A

Now, tan A. sin (A + B) + cos A. tan (A — B) (4]

= tan 45°. sin (60°) + cos 45°. tan (30°)

J3
2

Solution :

—_

X

+

-

X

-

sin A +cos A N sin A —cos A

LHS = SlnA _ COSA SlnA + COSA

_ £+LX£ N (sir1A+cosA)2+(sir1A—cosA)2
2 Jo e (sin A — cos A)(sin A + cos A)
NG R ) ,
= 7+? sin“ A+ cos” A+ 2sin AcosA
3\/§+\/E A + si.nzA+coszA—ZSinAcosA
= : Ans. sin“ A—cos” A
28. Prove that : 1+1

= 1 5 A 5 "
(1 + cot A + tan A).(sin A - cos A) Cos cos

3 3 sin®A+cos>A=1
sec’ A —cosec’ A

= = . [4] = sin? A=1-cos* A
sec” A.cosec” A
2
= —— - =RHS. Hence Proved.
Solution : 1-2cos” A
LHS.=( +cot A + tan A) (sin A — cos A) 30. The following table gives the daily
income of 50 workers of a factory. Draw

( cosA sinA
=|1+—-+
sinA cosA

) (sin A — cos A) both types ("less than type'" and " greater
than type") ogives.

sin Acos A + cos’® A +sin® A
- sin A. cos A Daily Income (in%) | No. of Workers
A A 100 - 120 12
(sin A - cos 4) 120 - 140 14
3 sin® A—cos® A 140 - 160 8
sin A.cos A 160 - 180 6
180 -2 1
[Using a* — b° = (a - b) (@ + ab + 1?)] 80 - 200 0
[4]
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Solution :

Less than ogive

More than ogive

No. of No. of
Daily In- | work- | | Daily Income | work-
come (in3) [ ers (in%) ers
(c.f) (c.f)
Less than 120 12 More than 100 50
Less than 140 26 More than 120 38
Less than 160 34 More than 140 24
Less than 180 40 More than 160 16
Less than 200 50 More than 180 10
'More than' ogive
N
(100, 50)
. 501 / (200, 50)
g
=5 4071 (120, 38)
2 5l (160, 34)
e (140, 24) (140, 26) 'Less than' ogive
= 207 (160, 16)
E 104 (120, 12) (180, 10)
0] 100 120 140 160 180 200 220

Daily income (in %)

31.In a class test, marks obtained by 120
students are given in the following

frequency distribution. If it

is given that

mean is 59, find the missing frequencies x

and y. [4]
Marks No. of Students
0-10 1
10-20 3
20-30 7
30 - 40 10
40 - 50 15
50 - 60 X
60 - 70 9
70 - 80 27
80 - 90 18
90 - 100 y

Solution :
No. of d =
Marks | students [ X, X — 55 fA.
10
fi
0-10 1 5 -5 -5
10-20 3 15 -4 -12
20-30 7 25 -3 -21
30-40 10 35 -2 -20
40-50 15 45 -1 =15
50-60 X A=55 0 0
60-70 9 65 1 9
70-80 27 75 2 54
80-90 18 85 3 54
90-100 y 95 4 4y
5f = Sfd, =
90+x+y 44 + 4y
i, = 0 +x+y
But 3f, = 120 [Given]

=

=

=

0 +x+y =120

x = 120-90 -y = 30 — y...(i)

d.
Mean = A +ixh

X f;
59 = 55+(44+4yx10)
120
[A =551 =10, %f,= 120]
59_55 - H1+y)
12
4x3=11+y
y=12-11=1
Fromeq. (i), x =30-1=29
x=29,y=1 Ans.
o0
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SET1

SECTION - A
1. If the quadratic equation px* - 2J5px +15=0,

has two equal roots then find the value of p.
[1]

Solution : The given quadratic equation is,
px® — 2\/§px +15 =0

This is of the form
a’+bx+c =0

Where,a =p, b = —2\/519,6 =15
we have, D = 1?— dac
= (2J5p)? 4 xpx 15
= 20p* - 60p
=20p(p-3)
For real and equal roots, we must have :
D =0,
= 20p(p-3) =0
= p=0,p=3
p = 0, is not possible as whole equation will
be zero.
Hence, 3 is the required value of p. Ans.

2. In figure 1, a tower AB is 20 m high and BC,
its shadow on the ground, is 203 m long.

Find the sun’s altitude. [1]
A
20m
C ) ]
20/3m B
Figure 1
Solution : Given AB is the tower and BC is its
shadow,
tan 0 = %
o Perpendicular
[ tan0 = ————
Base
tan 0 20 1
= anf = —— =—
203 3

Website : www.ssstrategies.com or www.newtongate.in

= tan 0 = tan 30°

[ tan 30° = —=

f

= 0 =30° Ans.

3. Two different dice are tossed together. Find
the probability that the product of two
numbers on the top of the dice is 6. [1]

Solution : When two dice are thrown
simultaneously, all possible outcomes are :

[ (1,1),(1,2),(1,3),(1,4),(1,5),(1,6) |
(2,1),(2,2),(2,3),(2,4),(2,5), (2,6)
(3,1),(3,2),(3,3), (3,4), (3,5), (3,6)
(4,1),(4,2),(4,3), (4,4), (4,5), (4,6)

(5:1),(5,2), (5,3), (5,4),(5,5), (5,6)

| (6,1),(6,2),(6,3),(6,4), (6,5), (6,6) |

Total number of all outcomes = 6 X 6 = 36

4

Favourable outcomes of getting the product
as 6 are:
(2,3),(3,2),(1,6),(6,1)
Hence, Number of favourable outcomes
getting product as 6 is 4.
Probability that the product of the two
numbers on the top of the die is 6

4

36

Ans.

O | =

4. In figure 2, PQ is a chord of a circle with
centre O and PT is a tangent. If ZQPT = 60°,
find ZPRQ. [1]

Figure 2

Solution : Given, O is the centre of the given
circle

.. OQ and OP are the radius of circle.

.+ PTis a tangent

o OP L PT

So, ZOPT = 90°
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- Z0PQ = 90° — ZQPT
= Z0PQ = 90° - 60°

[Given, ZQPT = 60°]
= Z0PQ = 30°
20QP = 30°
[- A OPQ is isosceles triangle]
Now, in AOPQ
ZPOQ + Z0OPQ + £0QP = 180°
= ZPOQ + 30° + 30° = 180°
= ZPOQ = 120°

reflex ZPOQ = 360° - 120° = 240°
1
ZPRQ = Ereﬂex ZP0OQ
[ The angle substended by an arc of a

circle at the centre is double the angle
substended by it at any point on the
remaining part of the circle]

= ZPRQ = %x 240°
Hence, ZPRQ =120° Ans.
SECTION - B

. In figure 3, two tangents RQ and RP are
drawn from an external point R to the circle
with centre O. If ZPRQ = 120°, then prove
that, OR = PR + RQ. [2]
P
Ve H
Q

Figure 3

Solution : O is the centre of the circle and
ZPRQ = 120°

Construction : Join OP, OQ
To prove : OP = PR + RQ

AN
O

Proof : We know that,

Tangent to a circle is perpendicular to the
radius at the point of tangent i.e., OP L RP
and OQ L RQ.

o Z0OPR = ZOQR = 90°
Now, in AOPR and AOQR,
OP = 0OQ
[Radius of circle]
OR =OR  [Common]
Z0PR = ZOQR = 90°

[Each 90°]
AOPR = AOQR
[By SSA congruence]
So, PR = QR [ByC.PC.T]
and Z0ORP = ZORQ
1200 - 60°
r VS
Now, in A OPR ) PR
cos 60° = —
OR
|:, . Base ]
J cosf=—————
Hypotenuse
1 _PR
X 2 ~ OR
= OR = 2PR
= OR = PR + PR
= OR = PR+ RQ [. PR = RQ]
Hence, OR = PR + RQ.

Hence Proved.

. In figure 4, a triangle ABC is drawn to

circumscribe a circle of radius 3 cm, such
that the segments BD and DC are
respectively of lengths 6 cm and 9 cm. If
the area of AABC is 54 cm? then find the

lengths of sides AB and AC. [2]
A
o}
3cm
B 6cm D 9cm c
Figure 4

Solution : Given, in A ABC, circle touch the
triangle at point D, F and E respectively and
let the lengths of the segment AF be x.
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and AC=AE+EC=x+9

=3+9=12cm
Hence, lengths of AB and AC are 9 cm and
12 cm respectively. Ans.
7. Solve the following quadratic equation for
X:
4%+ 4bx - (@*-b*) =0 [2]
Solution : The given equation is
So, BF = BD = 6 cm 4x% + 4bx — (az—bz) =0 ... (1)
[Tangent from point B] Comparing equation (i) with quadratic
CE =CD=9cm equation
[Tangent from point C] Ax* + Bx + C = 0, we get
and AE = AF = xcm A=4,B=4b,C=~a*-1
[Tangint from point 4] By quadratic formula
Now, Areaof A OBC = 5 X BC x OD . _B++B% —4AC
1 2A
= - X(6+9 x3
2 <69 —4b+[16b* + 4x4x(a® - %)
X =
45 1 2% 4
=
) . —4b +/16% + 164> — 165
Area of AOCA = — x AC x OF - 8
1 ‘= —4b £ 4a
=5 X(©O+x)%3 - T8
3 _ ~-b+a
=E(9+x)cm2 = r = 2
1 ~b-a a+b
Area of A BOA = 5 X AB x OF Therefore, x = 5 = —(—2 j
1 - -
=~ X (6+1x) X3 or x=2t8 _ a-b
2 2 2
- 3 2 a+b a—>b
=3 (6 + x) cm Hence, x = _(Tj and x = — Ans.
— 2 :
Area ORA MG = 54 cm [Given] g Inan AR, ifS, + S, = 167 and S, = 235,
Area of A ABC = Area of AOBC then find the A.P, where S, denotes the
+ Areaof A OCA sum of its first # terms. [2]
+ Area of ABOA Solution : Given, Ss+ S, =167
45 3 3 5 7
54 = —+—(9+x)+—(6+x = —(2a+4d)+—=(2a+6d) =167
2O +0)+5(6+3) ~(a+4d)+ (20+6d)
= 54 X 2 =45 + 27 + 3x + 18 + 3x LS s ad) s Dx2(as3d) — 167
= 108 - 45 -27 - 18 = 6x 2 2
= 6x =18 = 5a 4+ 10d + 7a + 21d = 167
= x=3 = 12a + 31d =167 ...(J)
So, AB =AF+FB=x+6 ~ £(2a+9d) _ 35
=3+6=9cm 2
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= 10a + 45d = 235

= 20 +9d =47 ...(ii)
On multiplying equation (ii) by 6, we get :

12a + 54d =282 ..
On subtracting equation (i) from (iii), we
12a + 54d = 282
12a + 31d =167
23d =115
= d =5

.(iid)
get:

Substituting value of d in equation (i), we get

124 + 31 X 5 =167

= 12a + 155 = 167
= 124 =12
= a =1

Hence ARis1,6,11....

Ans.

9. The points A(4, 7), B(p, 3) and C(7, 3) are the
vertices of a right triangle, right-angled at

B. Find the value of p.

Solution :
B(p, 3) and C(7, 3).

[2]

The given points are A4, 7),

Since A, B and C are the vertices of a right

angled triangle

then, (AB)? + (BC)* = (AC)?

[By Pythagoras theorem]

= -9+ @-71+ [(7-pP+ B-3)

=[(7-47+ (-7

= (P-4 + 42+ 7-p? =37 + (-4
=> P+ 16-8p+16+49 + p* - 14p =9 +
= 207~ 22p + 56 = 0

= pP-11p+28 =0

= pP—7p—4p +28 =0

= plp-7)-4(p-7) =0
p=4or7
p#7

16

(As B and C will coincide)

So, p =4

Ans.

10. Findtherelationbetweenxandyifthepoints
A(x, y), B(- 5, 7) and C(- 4, 5) are collinear.

Website : www.ssstrategies.com or www.newtongate.in

[2]

11.

Solution : Given that the points A(x, v),
B(-5,7) and C(-4, 5) are collinear.

So, the area formed by the vertices are 0.
Therefore,

1
5 W2 =) + %5 -y) + x5 (7 —y)1 =0

1
= 5 [X(7=5)=56-y) -4y -7 =0
1
= 2 X2 =56 -1) - 4(/=7)] = 0
= 2x-25+5y—-4y +28=0
= 2x+y+3=0
-2x-3=y

which is the required, relation between x
andyie,y=-2x-3. Ans.

SECTION -C

The 14'" term of an AP is twice its 8" term.
If its 6'" term is — 8, then find the sum of
its first 20 terms. [3]

Solution : In the given AT let first term = a
and common difference = d

Then, T, =a+ (n-1)d

= T, =a+(14-1)d=a+13d

and Tg =a+@-1)d=a+7d

Now, T,, =2T, (Given)
a+13d =2(a + 7d)

= a+13d =2a + 14d

= a =-d ...()

Also, T, =a+ (6-1)d

= a+5d =- (i)

Putting the value of ‘a” from equation (i), we
get

—-d+5d =-8
= 4d = -8
d=-2
Substituting d = — 2 in equation (ii), we get
a+5-2) =-8
= a=10-8
a=2

. Sum of first 20 terms is

S,y = g[Za +(n—1)d]

- 2_20[2><2+ (20 -1)(=2)]

= 10[4 - 38]
=-340 Ans.
Page 129 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

12.

13.

Solve for x :

J3x2 —22x-23 =0 3]
Solution : We have, \/3x% —2/2x—2+/3 =0

= V3x? =32x +V2x =243 =0
= V3x(x —/6) +42(x —6) =
= (V3x+2)(x-6) =0
= xX= - %or\/g Ans.

The angle of elevation of an aeroplane from
point A on the ground is 60°. After flight of
15 seconds, the angle of elevation change to
30°. If the aeroplane is flying at a constant

height of 15003 m, find the speed of the

plane in km/hr. [3]

Solution :
C

h=1500/3

600/

30°
A Xm B«

ym >D

Let BC be the height at which the aeroplane
flying.

Then, BC = 15003 m

In 15 seconds, the aeroplane moves from C
to E and makes angle of elevation 30°.

Let AB=xm,BD =ym

So, AD = (x +y)m
In A ABC, W ¥ E
tan = 1B
1500/3
= V3 = »
[ tan 60° = /3 ]
- x =1500 m (i)
In A EAD
ED |.. ol 1}
o — =22 | tan30°=—
tan 30 D l: NG
1 150043
= J3 X+y
= x+y =1500 x 3

14.

4500 — 1500 = 3000 m
[Using equation (i)]

Distance 3000
time 15

= 200 m/s or 720 km/hr

Ans.

If the coordinates of points A and B are
(- 2, - 2) and (2, — 4) respectively find the

U
<
I

Speed of aeroplane

3
coordinates of P such that AP = ;AB,

where P lies on the line segment AB. [3]

Solution : Here P (x, y) divides line segment
AB

such that AP = —AB
A(2,-2) P(xY) B(2,-4)

a3
= AB 7
4 4B _7
AP 3
7

= ﬁ_l = ——1
AP 3
AB - AP 4
= - ==
AP 3
BP 4
= —_ ==
AP 3
. ar_3
BP 4

. P divides AB in the ratio 3: 4 (m : n)

The coordinates of P are (x, )

Therefore,
_omxy+nxg My, +ny
m+n m+n
_3x2+4(-2) 3(-4)+4(-2)
- 7 314 7 344
["m:n=3:4]
. v = 6-—8 _ -12-8
7’ 7
-2 -20
: = —y = —
R AR
Therefore, co-ordinates of P(x, y) are

Ans.

2 -2
77
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15. A probability of selecting a red ball at
random from a jar that contains only red,

1
blue and orange is 1 The probability of

selecting a blue ball at random from the

1
same jar is 3 If the jar contains 10 orange

balls, find the total number of balls in the
jar. [3]
Solution : Given, a jar contains red, blue and
orange balls.

Let the number of red balls

and the number of blue balls

X

y
Number of orange balls = 10

Then, total number of balls

=x+y+10
Let P be the probability of selecting a red ball
from the jar

-
x+y+10
1 :
But P(a red ball) = 1 (Given)
r__ >
4 x+y+10
= x+y+10 =4x
= 3x-y=10 ()
Similarly, P(a blue ball) = ——
Y C x+y+10
1
But P(a blue ball) = g
1__ ¥y
3 x+y+10
= x+y+10 =3y
= x-2y=-10 ..(ii)
On multiplying equation (ii) by 3, we get
3x-6y =-30 ... (iii)
On subtracting equation (iii) from (i)
3x- y=10
3x-6y =-30
-+ +
5y =40

Website : www.ssstrategies.com or www.newtongate.in

= y=28
On putting the value of y in (iii), we get
3x-6x8=-30
= 3x =-30 + 48
» -
3
x=6
Total number of balls = x + y + 10
=6+8+10
=24

Hence, total number of balls in the jar is 24.
Ans.

16. Find the area of the minor segment of a circle
of radius 14 cm, when its central angle is
60°. Also find the area of the corresponding
major segment.

22
[Use & = 7] [3]

Solution : Let ACB be the given arc
subtending an angle of 60° at the centre.

Here, r = 14 cm and 0 = 60°.
D

O

A77’B
C

Area of the minor segment ACBA
= (Area of the sector OACBO)

— (Area of AOAB)
2
= w—lrz sin©
360° 2
=%x14x14xﬂ—1><14><14><sin60°
7 360° 2
= @—7x14><£
3 2
_ 38 403
3
= 17.89 cm?

Area of the major segment BDAB
= Area of circle — Area of minor segment
ACBA
= nr* - 17.89
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= %x14x14—17.89
= 616-17.89
= 598.11 ~ 598 cm? Ans.
17. Due to sudden floods, some welfare
associations  jointly = requested the
government to get 100 tents fixed

immediately and offered to contribute 50%
of the cost. If the lower part of each tent is
of the form of a cylinder of diameter 4.2 m
and height 4 m with the conical upper part
of same diameter but of height 2.8 m and
the canvas to be used costs I 100 per sq.
m. Find amount the associations will have
to pay. What values are shown by these
associations ? [3]
Solution : Diameter of the tent (d) = 4.2 m
Radius of the tent (r) = 2.1 m

Lo d
[rr=1]

Height of the cylindrical part of tent (h) =
4m

Height of conical part (H) = 2.8 m
Slant height of conical part (I) = (H* +7*

= 1= +/(2.8)* +(2.1)%

= 1= +7.84+441
- l = 12.25

I=35m
Curved surface area of the cylinder = 2nrh

22
=2><%><2.1><4 l: 75=—:|
7 7

=2X22%x03x%x4

= 52.8 m?
Curved surface area of conical tent = nrl

22
= 7 X 2.1 X% 3.5

22 x0.3x35

= 23.1 m?

Total area of cloth required for building one
tent

= C.S.A. of cylinder +
C.S.A. of conical tent
= (52.8 + 23.1)m?

=759 m?

18.

Cost of building one tent = 75.9 x 100

=3 7590
Total cost of 100 tents = T (7590 x 100)

=<%7,59,000
Cost to be borne by the associations (50% of
the cost)

759000 x 50

© 100

=% 3,79,500

Hence, the association will have to pay
% 3,79,500

Values shown by associations are helping
the flood victims and showing concern for

humanity. Ans.

A hemispherical bowl of internal diameter
36 cm contains liquid. This liquid is filled
into 72 cylindrical bottles of diameter 6 cm.
Find the height of each bottle, if 10% liquid
is wasted in this transfer. [3]

Solution : Internal diameter of hemispherical
bowl = 36 m

.. Radius of hemispherical bowl (r) = 18 cm

2
Volume of liquid = Enr3

%xnxl83
3

Diameter of bottle = 6 cm
Radius of bottle = 3 cm
Now, volume of a cylindrical bottle = tR*h
=n3%h
= 9nh

Volume of liquid to be transfer = volume of
liquid — 10% volume of liquid

= E7t183 - ﬂ(%nw?’j

3 100\ 3

- E,ﬂg?’ 1_1_0

3 100
= 3n183x3
3 10
=51 x18 x 3
5
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19.

Website : www.ssstrategies.com or www.newtongate.in

Number of cylindrical bottles
_ Volume of liquid to be transfered

Volume of a bottle

TE><18X18><18><§
9rth

27
h = ? =54 cm

Hence, height of each bottle will be 5.4 cm.
Ans.

A cubical block of side 10 cm is surmounted
by a hemisphere. What is the largest
diameter that the hemisphere can have ?
Find the cost of painting the total surface
area of the solid so formed, at the rate 0of ¥ 5
per 100 sq. cm [Use n = 3.14] [3]

Solution : Side of the cubical block (a) =
10 cm

Longest diagonal of the cubical block = a3
= 103 cm

Since the cube is surmounted by a
hemisphere, therefore the side of the cube
should be equal to the diameter of the
hemisphere.

- Diameter of the sphere = 10 cm
.. Radius of the sphere (r) = 5 cm
~ Diameter

|: Radius = —:|
2

Total surface area of solid = T.S.A of the cube
+ C.S.A. of hemisphere — Inner cross-section
area of hemisphere

= 6a* + 2nr* — nr?
= 6a* + nr’
= 6(10)> + 3.14(5)
[ m=3.14]
=600 + 25 x 3.14
=600 + 78.5
= 678.5 cm?
Cost of painting per square metre is ¥ 5
% 678.5
100
=333.92

Hence, total cost for painting will be I 33.92
Ans.

Total cost for painting = x5

20.

21.

504 cones each of diameter 3.5 cm and height
3 cm are melted and recast into a metallic
sphere. Find the diameter of the sphere and

hence find its surface area. 1t = 27 [3]

Solution : Diameter of each cone
(d) =35cm

. 35 7
Radius of each cone (r) = —— = Zm

Height of each cone (h) = 3 cm

Volume of 504 cones = 504 X Volume of one
cone

= 504 X %nrzh

—504><—><g><z><z><3
- 377 4 4
Let radius of sphere be R cm

.. Volume of sphere = Volume of 504 cones

é><§><R3 = 504><1><§xe2><3
3 7 7 4 4
N R - i/3x3x7x7x7x3
2x2x2
R = 2Cm
2

Hence, diameter of sphere = 2R = 21 cm.

Ans.
Now, surface area of sphere = 41R?
= 4 x Q X 2_1 X 2_1
2
=63 X 22
= 1386 cm?
Hence, surface area of sphere is 1386 cm?
Ans.
SECTION -D

The diagonal of a rectangular field is 16 m
more than the shorter side. If the longer
side is 14 m more than the shorter side, then
find the lengths of the sides of the field. [4]

Solution : o c
b
A B

]
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22,

Let I be the length of the longer side and b be
the length of the shorter side.

Given that the length of the diagonal of the
rectangular field is 16 m more than shorter
side.

Thus, Diagonal =16 + b

Since longer side is 14 m more than shorter
side,

=14 +0
We know
(Diagonal)*= (Length)* + (Breadth)?
[By Pythagoras theorem]
(16 + b)*> = (14 + b)* + 1?

= 256 +b*+32b =196 + b* + 280 +
= W -4b-60 =0
= b*-10b+6b-60 =0
=bb-10) + 6(b-10) =0
= b+6)(b-10) =0
= b=-6o0r+10
As breadth cannot be negative

Breadth (b)) = 10 m.

Now, length of rectangular field
=14+ b)m

= (14 + 10) m
=24m

Thus, length of rectangular field is 24 cm and
breadth is 10 m. Ans.

Find the 60" term of the A.P. 8,10, 12.... if it
has a total of 60 terms and hence find the
sum of its last 10 terms. [4]

Solution : Consider the given A.P 8,10, 12, .....
Hence the first term is 8
An the common difference
d=10-8=2

or 12-10 =2
Therefore, 601" term is

A, =8+ (60-1)2
= g =8 + 59 X 2
= a,, = 126
We need to find the sum of last 10 terms

Since, sum of last 10 terms = Sum of first 60
terms — Sum of first 50 terms.

S

60 50
0= 5 12X8+(60-1)2]-2[2x8 +(50-1)2]

- %x2[8+59]—%x2[8+49]

23.

24.

=60 x 67 -50 x 57

= 4020 - 2850

= 1170
Hence, the sum of last 10 terms is 1170. Ans.
A train travels at a certain average speed
for a distance of 54 km and then travels a
distance of 63 km at an average speed of
6 km/h more than the first speed. If it takes
3 hours to complete the total journey, what
is its first speed ? [4]
Solution : Let the average speed of the train
be x km/hr.
Then, new average speed of the train = (x+ 6)

km/hr

Time taken by train to cover 54 km = Sl hrs
And time taken by train to cover 63 lim =
63
m hrs
According to the question,
.8
X x+6
= 54(x+6)+63x
x(x+6)
= 54x + 324 + 63x = 3x(x + 6)
= 324 + 117x = 3x* + 18x
= 3x*-99x-324 = 0
= x*-33x-108 = 0
= x*—36x +3x-108 = 0
= x(x—36) +3 (x—36) =0
= (x+3)(x-36)=0
x=-3or36
Since, speed cannot be negative
x =36

so, First speed of train = 36 km/hr Ans.

Prove that the lengths of the tangents drawn
from an external point to a circle are equal.

[4]
Solution : Given, Tangents AM and AN are
drawn from point A to a circle with centre O.
To prove : AM = AN
M

N
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Construction : Join OM, ON and OA

Proof : Since AM is a tangent at M and OM is
radius

o OM 1L AM
Similarly, ON L AN
Now, in AOMA and AONA.
OM = ON
(radii of same circle)
OA = 0OA (common)
Z0OMA = ZONA = 90°
AOMA = AONA
(By RHS congruence)
Hence, AM = AN (By C.RC.T)

Hence Proved.

Prove that the tangent drawn at the mid-
point of an arc of a circle is parallel to the
chord joining the end points of the arc. [4]
Solution :

< rd

A C B

Given : C is the mid-point of the minor arc
PQ and O is the centre of the circle and AB is
tangent to the circle through point C.

Construction : Draw PC and QC.
PQ || AB

Proof : It is given that C is the mid-point of
the arc PQ.

So, Minor arc PC = Minor arc QC
= PC=QC
Hence APQC is an isosceles triangle.

To prove :

Thus the perpendicular bisector of the side
PQ of APQC passes through vertex C.

But we know that the perpendicular bisector
of a chord passes through centre of the
circle.

So, the perpendicular bisector of PQ passes
through the center O of the circle.

Thus, the perpendicular bisector of PQ
passes through the points O and C.

- PQ L OC 0

AB is perpendicular to the circle through the
point C on the circle

- AB 1 OC ...(i)

From equations (i) and (ii), the chord PQ and
tangent AB of the circle are perpendicular to
the same line OC.

Hence, AB || PQ

or PQ || AB
Hence Proved.

26. Construct a A ABC in which AB = 6 cm,

Z A = 30°and £ B = 60°. Construct another
A AB'C' similar to A ABC with base AB' = 8
cm. [4]
Solution : Steps of construction :

(i) Draw aline segment AB= 6 cm.

(ii)) Construct LZABP= 60° and ZQAB = 30°

(iii) Join AC and BC such that C is the
intersection point of BP.and AQ.

Thus, AABC is the required triangle.
(iv) Extend AB to B, such that AB’ = 8 cm.
(v) Draw B'C’ | | BC cutting AC produced at
C.
Then, AAB'C' is the required triangle similar

to AABC.
P

'\ Q
| =
C/

C

A 30° 60° 60°, D
< 6.cm >B
8cm >

27. At a point A, 20 m above the level of water

in a lake, the angle of elevation of a cloud is
30°. The angle of depression of the reflection
of the cloud in the lake, at A is 60°. Find the

distance of the cloud from A. [4]
Solution :
Tt
/ IlI
A _30° B 4
o 20 m
b 60 Q3

H+ 20

Let PQ be the surface of the lake. A is the
point virtically above P such at AP = 20m.
Let C be the position of the cloud and D be
its reflection in the lake.
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Let B = H metres
Now, In A ABD,
. _ BD
tan 60° = AB
H+20+20
= B= T
= V3.AB = H+40
H +40
= AB = .
7 (@)
And in A ABC,
., BC
tan 60° = 1B
1 _ H
= 7T
= B = V3H ...(ii)
From equation (i) and (ii)
H+40
- \3H
V3
= 3H = H+40
= 2H=40=>H=20

Putting the value of H in equation (ii), we get
AB = 203
Again, in A ABC
(AC)* = (AB)?

= (2043) +(20)2
= 1200 + 400
= 1600
= AC = 1600 = 40
Hence, the distance of cloud from A is 40 m.
Ans.

A card is drawn at random from a well-
shuffled deck of playing cards. Find the
probability that the card drawn is

(i) © A card of spade or an ace

(ii) A black king

(iii) Neither a jack nor a king

(iv) Either a king or a queen [4]
Solution : (i) Let S be the sample space of
drawing a card from a well-shuffled deck
Then, S =52

There are 13 spade cards and 4 acs in a deck.

As a ace of spade is included in 13 spade
cards

So, there are 13 spade cards and 3 ace’s

29.

A card of spade or an ace can be drawn in

13 + 4-1 = 16 (ways)
Probability of drawing a card of spade or an
ace.

(ii) There are 2 black king cards in a deck.
Probability of drawing a black king

2
P=5
1
P=2—6 Ans.

(iii) There are 4 jack and 4 king cards in a
deck.

So, there are 52—-8= 44 cards which are
neither jack nor king

Probability of drawing a card which is
neither a jack nor a king

44
P=%

P = E Ans.
13

(iv) There are 4 queen and 4 king cards in a
deck.

So, there are 8 cards which are either king or
queen.

Probability of drawing a card which is either
king or a queen

8
P=—

52
p=2 A
—13 ns.

Find the values of k so that the area of the
triangle with vertices (1, — 1), (- 4, 2k) and
(- k, - 5) is 24 sq. units. [4]
Solution:The vertices of the given AABC are
A(1,-1), B(- 4, 2k) and C(- k, - 5)

1
+. Area of AABC = = [x,(y,~ ) +%,(y5~ 1))

+ x5y ¥yl
[12k + 5) +(- 4)(-5 + 1) + (- k)

DN | =

(-1-2K)]
%[2k+5+16+k+2k2]

1
= 5[2k2+3k+21]
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Area of AABC = 24 sq. units (Given)
%[2k2+3k+21] =24
= [2k% + 3k + 21] = 48
= 2k% + 3k +21 = 48
= 2k 4+ 3k-27 =0
= 2k + 9k —6k-27 =0
= k(2k + 9) =32k +9) = 0
= (k-3)(2k +9) =0
9
k=3or _E
9
Hence, k =3 ork= —— Ans.

2

In figure 5, PQRS is a square lawn with side
PQ = 42 m Two circular flower beds are
there on the sides PS and QR with center at
O, the intersection of its diagonals. Find the
total area of the two flower beds (shaded

parts). [4]
S R
o}
P Q
Figure 5
. s R
Solution :
42m 90°
A 90/5\ 42m B
P Q

Given, PQRS is a square with side 42 m.

Let its diagonals intersect at O.

Then, OP = 0Q = OR = 0S
and  ZPOS = ZQOR = 90°
PR* = PQ* + QR
= PR = (¥2x42)m
1 .
Now, oP = EX(dlagonal) = 212 m

"." Area of flower bed PAS = Area of flower
bed QBR

.. Total area of the two flower beds = Area of
flower bed PAS + Area of flower bed QBR

= 2 X [Area of sector OPAS — Area of A POS]

31.

= 2x [mz %%rz sin 9} [Where, 0 = 90°]

= 2x[§x(z1\/§)2ﬂ—1x21\/§x21\/§]
7 360° 2

[."sin 90° = 1]
= 2><|:§><21><21><2x1—1><21><21><2]
7 4 2

= 2[33 x 21 —441]
= 2[693 — 441]
= 504 m*
Hence area of flower beds is 504 m%  Ans.
From each end of a solid metal cylinder,
metal was scooped out in hemispherical
form of same diameter. The height of the
cylinder is 10.cm and its base is of radius 4.2
cm. The rest of the cylinder is melted and
converted into a cylindrical wire of 1.4 cm
thickness. Find the length of the wire. [4]
Solution : Height of the cylinder (k) = 10 cm
Radius of base of cylinder (r) = 4.2 cm
Now,

Volume of cylinder = nr?h

= %4.2x4.2><10

= 554.4 cm®
Volume of hemisphere = %an

=2, 2 42x42x42
3 7
= 155.232 cm?®
Volume of the rest of the cylinder after
scooping out the hemisphere from each
end = Volume of cylinder — 2 X Volume of
hemisphere

= 554.4 — 2 x 155.232

= 554.4 - 310.464

= 243.936 cm®,
The remaining cylinder is melted and
converted into a new cylindrical wire of 1.4
cm thickness.
So, radius of cylindrical wire = 0.7 cm
Volume of remaining cylinder = Volume of

new cylindrical wire
243.936 = nR*°H

243-936 =% 07 x 07 H

= H = 158.4 cm Ans.
[ N J
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Note : Except for the following questions, all SECTION -C

the remaining questions have been asked in 18. All the vertices of a thombus lie on a circle.
previous set.

Find the area of the thombus, if the area of

SECTION - B the circle is 1256 cm? [Use © = 3.14] [3]
Solution : A B
10. If A4, 3), B(—1, ) and C(3, 4) are the vertices otution
of a right triangle ABC, right-angled at A, 5
then find the value of y. [2]
Solution : Given the triangle ABC,right b C
angled at A. Given that the area of the circle is 1256 cm?.
A f the circle = nr
Now, AB = —x) +@—1) e W
= 1256 = ——xr?
AB = (-1-4) +(y-3)’ 100
. . 2 1256 %100
AB = (-5 +(y-3) - R
AB = \25+(y-3)° X r=vaio
r=20cm
2
AB = {25+y +9-64 Now, ABCD are the vertices of a rhombus.

AB = /34 + y* -6y LA = £C (D)

[ opposite angles of rhombus]
_ IETY Y
BC = \/(3 D)y +(@-y) But ABCD lie on the circle.

BC = \(4) +(4~y)’

So, ABCD is called cyclic quadrilateral

ZA + £C = 180° ..(ii)
BC = \16+16+y>~8y On using equation (i), we get
ZA+ ZA = 180°
2 —
BC = 32+y" -8y = 2/A = 180°
and  AC = (B-4) +(4-3) = A =50
so, ZC =90° [From eg. (i)]
AC = (1P +(1)? . ABCD is square.
AC = J1+1 So, BD is a diameter of circle.
) [ The angle in a semi-circle is a right angle
AC = 2 units triangle]
Given, A ABC is a right angled triangle Now, Area of rhombus

So, by pythagoras theorem
BC? = AC* + AB?

(J32+y2=8y)® = (V2)? +({34+1% —6y) - %x40><40

1
=3 X Product diagonals

324y -8y =2+34+ 2 -6y — 800 cm?
-2y =4 Hence, Area of rhombus is 800 cm?. Ans.
y =-2 19. Solve for x :
Hence, the value of y is — 2. Ans. 252 +6:/3x =60 =0 3]
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Solution : Consider the given equation
22 +633x-60 =0
= x2+33x-30 =0 .0
Comparing equation (i) by
ax* +bx+c=0
We get a=1,b=3\/§,c=—30.

By quadratic formula

—b++b? —4ac

= 2a
_ =3\3£427+120

= 2

-3/3 +/147
X = ———

2
-3+3 £/147
Hence value for x = \/7# Ans.

The 16 term of an AP is five times its third
term. If its 10! term is 41, then find the sum
of its first fifteen terms. [3]

Solution : Given that 16™ term of an A.P is
five time its 3" term.

ie., a+ (16-1)d =5[a + 3-1)d]
= a+15d = 5[a + 2d]
= a+15d = 5a + 10d
= 4a-5d =0 ..(i)
Also given that,
a,, =41
= a+ (10-1)d =41
= a+9d =41 (i)
On multiplying equation (ii) by 4, we get
4a +36d =164 ...(iif)
Subtracting equation (iii) from (i), we get
4a — 5d =0
4a + 36d =164
-41d =-164
d =4

On putting the value of ‘d” in equation (i),
we get

da-5%x4 =0
= 4a =20
a =5

15
Now, S5 = E[2a+(15—1)d]

28.

29.

15
S5 = E(2X5+14X4)
= 1—52(5 +14x2)
2
= 15(5 +28)
=15 x 33
S5 =495
Hence, sum of first fifteen terms is 495. Ans.
SECTION -D

A bus travels at a certain average speed
for a distance of 75 km and then travels a
distance of 90 km at an average speed of
10 km/h more than the first speed. If it takes
3 hours to complete the total journey, find
its first speed. [4]
Solution : Let x be the initial speed of the bus
we know that

Distance
Speed = Time
Distance
or Time = Speed
Thus, we have
s 75, N
x x+10
75(x +10) +90x
= 3= x(x +10)
= 3(x) (x + 10) = 75x + 750 + 90x
= 3x%+ 30x = 75x + 750 + 90x
= 3x% - 135x 750 =0
= x* —45x-250 =0
=  x*-50x +5x-250 =0
= x(x-50) +5(x-50) =0
= (x+5)(x=50) =0
= x =-5orx =050
Since, speed cannot be negative
So, x =50
Hence, the initial speed of bus is 50 km/hr.

Ans.
Prove that the tangent at any point of a circle
is perpendicular to the radius through the
point of contact. [4]
Solution :

N
M P
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Given, (v) Join A to O and taking AO as diameter,

A circle with centre O and a tangent T at a draw second circle.

point M of the circle.

To prove: OM L T

Construction : Take a point P, other than M

on T. Join OP.

Proof : P is a point on the tangent T, other

than the point of contact M.

-. Plies outside the circle.

Let OP intersect the circle at N.

Then, ON <OP (i)
[ a part is less than whole]

(vi) From point A, draw tangents AB and AP.

31. Find the values of k so that the area of the
B triangle with vertices (k + 1, 1), (4, - 3) and
But OM = ON (1) (7, - k) is 6 sq. units. [4]

[Radii of the same circle] Solution : Given, the vertices are (k + 1, 1),

OM < OP [Using (ii)] (4,-3) and (7, — k) and the area of the triangle
Thus, OM is shorter than any other line is 6 square units.
segment joining O to any point T, other than Therefore,
But a shortest distance between a point and Area= 1[x1(y2 <)+ 2% (Y3 — Y1)+ X3 (Y = Yy)]
a line is the perpendicular distance. 2
s OML1T 1
Hence, OM is perpendicular on T. = 6= 5[(" +1)(=3+k)+4(-k-1)+7(1+3)]
Hence Proved.
30. Construct a right triangle ABC with AB = = 12=(k+1)(k-3) +4(-k-1) +28
6 cm, BC= 8 cm and £ B = 90°. Draw BD, N 12=K-3k+k—3—4k—4+28
the perpendicular from B on AC. Draw the
circle through B, C and D and construct the = -6k +9=0
tangents from A to this circle. [4] - R_3k—3k+9 =0
Solution : Steps of construction :
(i) Draw aline segment AB = 6 cm. = ke =3)-3(k-3) = 0
(ii) Make a right angle at point B and draw = (k=3)(k-3) =0
BC = 8 cm. k=3,3
(iii) Draw a perpendicular BD to AC. Hence, value of k is 3. Ans.

(iv) Taking BC as diameter, draw a circle
which passes through points B, Cand D.

Mathematics 2015 (Outside Delhi) SET III

Note : Except for the following questions, all S (x-a+20)(x-a-2b) =0
the remaining questions have been asked in = x=a-2bora+2b
previous sets. Hence, x=a-2borx=a+2b Ans.
SECTION -B SECTION - C
10. Solve the following quadratic equation for ~ 18. The 13" term of an AP is four times its 3™
X: term. If its fifth term is 16, then find the
¥ -2ax - (4b*-a® =0 [2] sum of its first ten terms. [3]
Solution : We have, x> — 2ax — (40* —a%) = 0 Solution : In the given A.D, let first term = a
. 2o+ A =0 and common difference = d
= (x _ a)Z _ (2b)2 =0 Then, Tn =a+ (7’1 - 1)d
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= T,=a+(13-1)d=a+12d
and T,=a+@B-1)d=a+2d
Now, T,, =4T, (Given)

a+12d = 4(a + 2d)
= a+12d =4a + 84

= 3a = 4d
4
a = gd (1)
Also, T,=a+ (5-1)d
= a+4d =16 ..(ii)

Putting the value of ‘@’ from equation (i) in
(i), we get

4
5d +4d =16
= 4d+12d =48
= 16d =48
d=3
Substituting d = 3 in equation (ii), we get
a+43) =16
= a =16-12
a =4

. Sum of first ten terms is

S

» %[Za +(n-1)d]

wheren = 10

1?0[2><4+(10—1)3]

= 5[8 + 27]
=175 Ans.
Find the coordinates of a point P on the line

segment joining A(1, 2) and B(6, 7) such
2
that AP = EAB' [3]

Solution : Given, A(1, 2) and B(6, 7) are the
given points of a line segment AB with a
point P on it.

Let the co-ordinate of point P be (x, v)

Also, AP = %AB (Given)
(1,2) (x,y) (6,7)
A 2 2 3 B
AB = AP + PB
AP 2
= ﬁ = 5

20.

28.

m=2,n=3
Then, by section formula, we have
y = Xy +nx and y = my, +ny;
m+n m+n
2x6+3x1 q 2X7+3%2
= —— — an e
* 243 YT TN
15 20
X = g andy = ?
x=3andy =4
Hence, the required point is P(3, 4). Ans.

A bag contains, white, black and red balls
only. A ball is drawn at random from the
bag. If the probability of getting a white

3 2
ball is 10 and that of a black ball is E’ then

find the probability of getting a red ball. If
the bag contains 20 black balls, then find
the total number of balls in the bag. [3]

Solution : Given, the probability of getting a
white ball

3
= P(VV) = E
and the probability of getting a black ball
2
B)y= =
= PO=

then, the probability of getting a red ball
3 2 10-3-4 3

P(R)= 1-—>—%- -2
= ®) 10 5 10 10

2
Now, g of total number. of balls = 20

205
Total number of balls = X
=50
Hence, the total no. of balls in the bag is 50.

Ans.
SECTION -D

A truck covers a distance of 150 km at a
certain average speed and then covers
another 200 km at an average speed which
is 20 km per hour more than the first speed.
If the truck covers the total distance in
5 hours, find the first speed of the truck. [4]

Solution : Let the average speed of the truck

be x km/hr.
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29.

30.

Then, new average speed of truck
= (x + 20) km/hr.
Time taken by truck to cover 150 km = 10 hrs.

X

and time taken by truck to cover 200 km

= 200 hrs.
x+20
150 200
J— + =
X x+20
150(x + 20) + 200x
= =
x(x +20)
= 150x + 3000 + 200x = 5x(x + 20)
= 350x + 3000 = 5x% + 100x
= 5x% — 250x — 3000 = 0
= x> —50x - 600 = 0
= x> —60x + 10x - 600 = 0
= x(x-60)+10(x-60) =0
= (x +10) (x-60) =0
x =—-10 or 60
Since speed cannot be negative.
So, x =60

. First speed of truck = 60 km/hr. Ans.

An arithmetic progression 5, 12, 19,..... has
50 terms. Find its last term. Hence find the
sum of its last 15 terms. [4]

Solution : Given, AP is 5,12, 19 .............
Here, n=50,a=5,d=12-5=19-12=7
Now, Ty, =a+ (50 -1)d

= Ty, =5+ (49) X 7= 348

15 terms from last = (50 — 15 + 1) terms from
starting

T, =a+ (36— 1)d
=5 + 35(7)
= 250

. Sum of last 15 terms = g(ﬂ +1)

= 1—5(250 + 348)
2
[."a =250 and | = 348]
= 1—5X598
2
= 4485 Ans.

Construct a triangle ABC in which AB =
5 cm, BC = 6 cm and £ ABC = 60°. Now

31.

construct another triangle whose sides are

5
v times the corresponding sides of A ABC.

[4]
Solution : Steps of construction :
(i) Draw a line segment AB = 5 cm.
(if) Construct LZABX = 60°.
(iii) From B, draw BC = 6 cm cutting BX at C.
(iv) Join AC.
Thus, A ABC is obtained

5
(v) Draw D on AB such that AD = ;AB
5
= (;xS)cm=3.6 cm

(vi) Draw DE || BC cutting AC at E. Then
A ADE is the required triangle similar to
A ABC Such that each side of A ADE is g

times the corresponding side of A ABC.

X
C
E
609
A<«—3.6cm—>D B
< 5cm >

Find the values of k for which the points
A(k + 1, 2k), B(3k, 2k + 3) and C(5k - 1, 5k)
are collinear. [4]
Solution : Given, the points A(k +1, 2k),
B(3k, 2k + 3) and C(5k — 1, 5k)

"." The point to be collinear

XYy —Ys) T3y + x(y; -y =0

= (k+ 1) 2k +3 - 5k) + 3k (bk—2k) + (5k—1)
(2k-2k-3) =0

= (k+ 1) (3-3k) + 3k(3k) + 5k-1) (-3) =0

=3k +3-3k*-3k+9*-15k +3 =0

6k*~15k + 6 =0

=
= 2-5k+2 =0
= 2k>—4k-k+2 =0
= 2k(k-2)-1(k-2) =0
= 2k-1)(k-2) =0

1
= k—ZorE

1

Hence, k =2ork = 5 Ans.
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SECTION - A x tan 30°
1 - y  tan60°
1. If x = —=, is a solution of the quadratic Y
2 ) X 1/43 1
equation 3x* + 2kx — 3= 0, find the value = - = T =3
of k. [ !
x:y =1:3. Ans.

. ) -1, )
Solution : Since x = ? is a solution of 3x* +

2kx — 3 = 0, it must satisfy the equation.

2
3)((—1} +2k(_1j—3 =0
2 2

3
2 k-3 =0
= 4
3
k=2-3
= 4
-9
= k= Z Ans.

. The tops of two towers of height x and y,
standing on level ground, subtend angles of
30° and 60° respectively at the centre of the
line joining their feet, then findx: y.  [1]
Solution : Let AB and CD be two towers of

height x and y respectively.
D

A

30° 60°
B v c

M is the mid-point of BC i.e., BM = MC
In A ABM, we have

(Y tan 30°
BM
X .

= BM = tan 30° (i)
In A CDM, we have

DC

MC S tan 60°
= L — tan 60°

MC

MC = tany = .. (i)
From eg. (i) and (ii), we get

X ¥

tan 30° - tan 60°

3. A letter of English alphabet is chosen at

random. Determine the probability that the
chosen letter is a consonant. [1]
Solution : Total number of all possible
outcomes = 26
Number of consonants = 21
Let E be the event of getting a consonant

21

.. P (getting a consonant) = P(E) = % Ans.

. In Fig. 1, PA and PB are tangents to the

circle with centre O such that ZAPB = 50°,

Write the measure of ZOAB. [1]
A
D
P
B
Figure 1

Solution : Since PA and PB are tangents to
the circle with centre O then,

PA = PB
and ZAPO = ZBPO = 25°
Join OP and OA L PA.

In A APO,
Z/APO + ZPOA + ZOAP = 180°
= 25° + /POA + 90° = 180°

= Z/POA = 65°

Join OB, then

In A AOB

Z0OAB + ZOBA + ZAOB = 180°

= 2/0AB + 2/POA = 180°
[ ZOAB = ZOBA
OA & OB are radii]

= 2/0AB + 2 X 65° = 180°

Z0OAB = 90° — 65°
Z0AB = 25° Ans.

y
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SECTION - B

5. In Fig. 2, AB is the diameter of a circle with
centre O and AT is a tangent. If LAOQ =
58°, find ZATQ.

[2]

O
58

Q
A T
Figure 2

Solution : Given, AB is a diameter of a circle
with centre O and AT is a tangent, then

BA L AT

1
Also ZABQ = > ZAOQ
(. Angle subtended on the arc is half of the

angle subtended at centre)

= ZABQ = %X 58° =29°
Now, ZATQ =180°-(£LABQ + £BAT)
= 180° - (29° + 90°)
ZATQ = 61° Ans.
6. Solve the following quadratic equation for
x:
4*—da’x + (a*-bYH=0. [2]
Solution : We have 4x* — 4a%x + (a*~b*) = 0
= (x®—4a*x +a*) -b* =0
= 2x—a®? = (*)*=0

= -+ x-*-1*) =0

_ a’ —b” a® +b? A
x = > or 2 ns.

7. From a point T outside a circle of centre O,
tangents TP and TQ are drawn to the circle.
Prove that OT is the right bisector of line
segment PQ. [2]
Solution : Given, TP and TQ are the tangents

drawn on a circle with centre O.
=)

To prove : OT is the right bisector of PQ.

Proof : In A TPM and ATQM
TP =TQ
(Tangents drawn from
external point are equal)
™ =TM (Common)
ZPTM = ZQTM
(TP and TQ are equally inclined to OT)

ATPM = ATQM
(By SAS congruence)
S PM = MQ
and ZPMT = ZQMT (By C.RC.T)

since, PMQ is a straight line, then
ZPMT + ZQMT = 180°
/PMT = ZQMT = 90°

. OT is the right bisector of PQ.
Hence Proved.

8. Find the middle term of the A.P. 6, 13, 20,
..... , 216. [2]

Here,a =6,d=13-6=20-13=7

Let n be the number of terms.

then T,=a+ n-1)d
= 216 =6+ (n-1)7
= 216 =6+7n-7
= 217 =7n

n =231

1)th

and middle term is —(n +2 ) term i.e.,
16" term

T, =6+ (16-1)7

=6+15X7
T,, =111
.. Middle term of the A.P is 111. Ans.

9. If A (5, 2), B(2, - 2) and C(- 2, ) are the
vertices of a right angled triangle with
/B = 90°, then find the value of £. [2]
Solution : Given, ABC are the vertices of a
right angled triangle, then,

By Pythagoras theorem,
A5, 2)

B(2,-2) C(=2,1
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10.

Website : www.ssstrategies.com or www.newtongate.in

(AC)* = (BC)* + (AB)? ..(0)
Now, (AC)* = (5 +2)* + 2-1)
=49 + 2-t)?
(BC> = 2 + 2)* + (-2 -t)?
=16 + (t + 2)
And (AB)? = (5-2)* + (2 + 2)
=9+16=25

Putting these values in (i)
49+ 2-t =16+ (t +2)*+ 25

= 494+ (2-1t)% =41+ (t +2)
= 8 =(t+2y>—(2-t)>
= 8 =t>+4+4t-4-1*+ 4t
= 8 =8t
t=1 Ans.
35
Find the ratio in which the point P (Z’Ej

divides the line segment joining the points
13
A [E’Ej and B(2, - 5). [2]

3 5
Solution : Let point P (Z'Ej divides the

line AB in ratio k : 1.

2
k 412) 4

A[l,é) B(2, -5)

22

Then, by section formula, coordinates of P
are

2k+1 3
2 _°
= k+1 4
= 8k+2 =3k+3
= 8k-3k =3-2
= 5k =1
1
k==
= 5
3
. —5k+E 5
an k+1 12
= —-60k+18 =5k + 5
= —-60k -5k =5-18
= -65-k =-15

11.

LBt
= T 65 5
1

k= =
= 5
= k = g in each case
= 8k+2 =3k+3
and -60k+ 18 =5k+5
= 8k-3k =3-2
and 65k =18-5
= 5k =1

1.

and 65k =13 = k:E in each case

Hence the required ratiois 1 : 5. Ans.

SECTION - C
Find the area of the triangle ABC with
A(1, - 4) and mid-points of sides through
A being (2, -1), and (0, - 1). [3]
Solution:Let A(1,-4), B(x,,y,) and C(x,, y,) be
the vertices of a triangle ABC and let
P(2, - 1) and Q(0, — 1) be the mid-points of

AB and AC respectively.
A(1,-4)
P(2,-1) Q(0,-1)
B (x;, yy) C(%, ¥,)

"." P is the mid-point of AB.
1+x1 22, _4+y1 - _
2 2
X, =3y, =2
So, B (x;,¥,)=B(3,2)

Similarly, Q is the mid-point of AC.

1+x, =0 M =_1

2 T2

= x, =-1y,=2
So, C(x, y,)=C(-1,2)
Thus, Area of A ABC

%[1(2—2) +3(2+4)—1(~4-2)]

1
EX 24 =12 sq. units. Ans.

Page 145 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

12.

13.

Find that non-zero value of k, for which the
quadratic equation kx* + 1 - 2(k — 1)x + x?
= 0 has equal roots. Hence find the roots of

the equation. [3]
Solution : The given equation can be written
as

(k+1x>-2k-1x+1=0
Since the equation has equal roots

dk-1>%-4k+1) =0

= 4k +1-2k) -4k +1) =0

4k +4-8k-4k-4 =0

=
= 4> -12k =0
= 4k (k-3) =0
- k=03

.. Non zero value of kis 3.
And the equation becomes,
4 —4x+1 =0

= 2x-1%* =0
1
= = -
YT
11 . .
x=55 which are the required roots of the

Ans.

The angle of elevation of the top of a

given equation.

building from the foot of the tower is 30°
and the angle of elevation of the top of the
tower from the foot of the building is 45°. If
the tower is 30 m high, find the height of the
building. [3]
Solution : Let AB be the tower and CD be a
building of height 30 m and x m respectively.

Let the distance between the two be y m.
Then ,in A ABC

A
D
30m
X
30 45
B y c
3
— =tan45°
30
— =1=y=30
And, in A BDC

X tan 30°
y

14.

15.

x =y tan 30°
1
=30x = = 10v3
X \/5 \/_
Hence, the height of the building is 10v/3 m.
Ans.

Two different dice are rolled together. Find
the probability of getting :

(i) the sum of numbers on two dice to be 5.
(ii) even numbers on both dice. [3]
Solution : Total possible outcomes when two
dices are rolled together = 36

Let E, be the event of getting the sum of 5 on
two dice.

Then, the favourable outcomesare (2, 3), (3, 2),
(1,4), 4 1).

Number of favourable outcomes = 4

4 1
. P(getting the sum of 5) = P(E|) = ==

Ans.
Let E, be the event of getting even numbers
on both dice.
Then, the favourable outcomesare (2,2),(2,4),
(2,6),(4,2),(4,4)4,6),(6,2),(6,4),(6,6)
Number of favourable outcomes = 9
.. P(getting even numbers on both dice)

9 1

= P(E,) = %1 Ans.

If S, denotes the sum of first # terms of an
A.P, prove that S , = 3(5,-5,) [3]
Solution : Let a be the first term and d be the
common difference.

Weknow, S = g[Za +(n-1)d]
Then, S, = % [2a + (12-1)d]
=6 (2a + 11d) = 12a + 66d
Sg = %[Za + (8-1)d]
= 4(2a + 7d) = 8a + 28d
and, S, = %[2{1 + (4-1)d]

2(2a + 3d) = 4a + 6d
Now, 3(S4-S,) =3 (8a + 28d — 4a — 6d)
= 3 (4a + 224d)
= 12a + 66d

=S5, Hence Proved.
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16. In Fig. 3, APB and AQO are semi-circles,
and AO = OB. If the perimeter of the figure
is 40 cm, find the area of the shaded region.

_2
{Usen— - :| [3]

Q

P
Figure 3
Solution : Given, OA = OB = r(say)
We have, perimeter of the figure

r
= Mr+—+r
2
40 = g>< +§x1+r
7 7
= 280 = 22r + 11r + 7r
= 40r = 280
r=7

Now, area of the shaded region

2 2
r T r
= —+—| =
2 2(2)
1 22 1 .22 7 7

= —X—X7X7+=X—X—X—
2 7 2 7 2 2

= 77+z
4

77x5 _ 385
4 4

1
= 961 cm?

Ans.

17. In Fig. 4, from the top of a solid cone of
height 12 cm base radius 6 cm, a cone
of height 4 cm is removed by a plane
parallel to the base. Find the total
surface area of the remaining solid.

{Use n= % and /5 = 2.236} [3]

o

E6::,ms

Figure 4

Website : www.ssstrategies.com or www.newtongate.in

Solution : Height of the given cone = 12 cm
and the radius of the base = 6 cm

Let the radius of the base of the smaller cone
be x cm and height is 4 cm.

Now, AARQ ~AACD

_ {8 +(6-2)*

— J64+16
= 45

Total surface area of frustum PRCB
= [rl(R + r) + ? + nR?]
_ %X4J§(6+2)+%x(2)2 +%+(6)2

- %[32 x 2.236 + 4 + 36]

- %(111.552)

= 350.592 cm? Ans.

18. A solid wooden toy is in the form of
hemisphere surmounted by a cone of same
radius. The radius of hemisphere is 3.5 cm
and the total wood used in the making of

5
toy is 1663 cm®. Find the height of the

toy. Also, find the cost of painting the
hemispherical part of the toy at the rate of
%10 per cm?. [3]

[Use n= %}
7
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19.
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Solution : Given, the radius of hemisphere is
3.5 cm and let the height of the cone be & cm.

T

h

l
N

5
Now, Volume of wood = 166gcm3

2 51 5 5
—mr’+—mr°h = 166—
- 37 73 6
= %x§x3.5><3.5><3.5+1xg
3 7 3 7

X 35X35x%Xh
1001
= = —

6

2, 2 7 1 1001
22 Zxlioxh| = /=
= ><:‘;.5><3.5(3X2 3Xj .

gxzxz(ﬂhj _ 1ot

= 77272 3 6
T4 h = 1001x7X2x2%3
- T 6XTXTX22
1001
h=—=-7
= 77
h =6cm

Area of hemispherical part of the toy = 2m7?
= 2X 2 X 7 X 7
7 2 2
=77 cm?

.. The cost of painting the hemispherical
part of the toy =X (77 X 10)

=3770 Ans.

In Fig. 5, from a cuboidal solid metallic
block, of dimensions 15 cm X 10 cm X 5 c¢m,
a cylindrical hole of diameter 7 cm is drilled
out. Find the surface area of the remaining

22
block. {Use n= 7} [3]

20.

Figure 5

Solution : We have cuboidal solid metallic
block having dimensions 15 cm X 10 cm X 5
cm.

and diameter of cylinderis 7 cm.

Now, Total surface area of cuboidal block
= 2(Ib + bh + hl)
=2(15 %10+ 10 x 5 + 5 x 15)
= 2 (150 + 50 + 75)
= 2 % 275 = 550 cm?,

2 (Area of circular base) = 2 X nr?

22 7 7
= 2X—X—X—

7 2
= 77 cm?

And, curved surface area of cylinder = 2 nrh
= 2X 2 X 7 x5
7 2
=110 cm®

Hence, required surface area = TS.A. of
block — Area of base + C.S.A. of cylinder
= 550-77 + 110
= 583 cm? Ans.
In Fig. 6, find the area of the shaded region

[Use & = 3.14] [3]

14 cm

g N

(3]

a
\\l/

¥ v

<

wo |

Figure 6
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21.
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Solution : Area of square (ABCD)

14 cm

A

14 cm

= 196 cm?
Area of small square (EFGH)
= (7-3)
=4 x4=16cm?

nr?
4 (Area of semi-circle) = 4X =N

=2X314X2X2
= 2512 cm?

.. Required area (shaded) = Area of square
— Area of small square — 4 X Area of semi-circle

= (196 — 16 — 25:12) cm?
= 154-88 cm? Ans.
SECTION - D

The numerator of a fraction is 3 less than
its denominator. If 2 is added to both the
numerator and the denominator, then
the sum of the new fraction and original

29
fraction is 20" Find the original fraction.[4]

Solution : Let the denominator of the
fraction be x then numerator is x — 3 and
R
fraction is
If 2 is added to both numerator and
denominator then New fraction is
x-3+2  x— 1
x+2  x+2
According to the question
x—-3 x-1 29
+ = —
X X+2 20
N (x=3)(x+2)+x(x-1) _ 29
x(x +2) 20
= 20(x* - 3x + 2x — 6 + x* —x) = 29(x* + 2x)
= 40x% — 40x — 120 = 29x* + 58x

22,

23.

11x* - 98x - 120 =0
11x* - 110x + 12x - 120 = 0
11x(x—10) + 12 (x = 10) =0
(11x + 12) (x=10) =0

e

12
x=10or T (neglect)

10-3. 7
Le., 10

Hence, the fraction is Ans.

Ramkali required X 2500 after 12 weeks to
send her daughter to school. She saved I 100
in the first week and increased her weekly
saving by < 20 every week. Find whether
she will be able to send her daughter to
school after 12 weeks.

What value is generated in the above
situation ? [4]

Solution : Money required by Ramkali
=% 2500
We have,a = 100, d = 20 and n = 12

o A.P formed is 100, 120, 140 ........... upto 12
terms.

Sum of money after 12 weeks

S = %[2><100+(12—1)20]

12

= 6[200 + 11 x 20] = 6(200 + 220)
=6 X 420 = 2520

Hence, Ramkali will be able to send her
daughter to school after 12 weeks. Ans.

Solve for x :

2 N 3 23
x+1 2(x—2)=§’x¢0’_

1,2 [4]

)

Solution : We have, 2 +— =
1 2(x-2) 5x

X+
x#0,-1,2
=2(10x) (x=2) +305x) (x + 1)
=232)(x+1)(x-2)
= 20x(x - 2) + 15x(x + 1)
=46(x + 1)(x-2)

= 20x% — 40x + 15x% +15x
= 46(x* + x —2x —2)
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24.

25.

= 20x% — 40x + 15x% + 15x

= 46x% — 46x — 92
= 11x*-21x-92=0
21+/441 + 4048
= X =
22
21444489
= YT
21+67
- =
x 2
_21+67 or 21-67
= ) 2
= YT 2
4o B A
X = or 11 ns.

Prove that the tangent at any point of a circle
is perpendicular to the radius through the
point of contact. [4]
Solution : Given, a circle with centre O and a
tangent AB at point P on circle.

To prove : OP L AB.

Construction : Take another point Q on AB
and join OQ.

Proof : Since Q is a point on AB (other than P)
. Q lies outside the circle.

Let OQ intersect the circle at R,

&
<

A

Then,
But

OR < 0OQ
OP = OR (radii of circle) ...(ii)
OP <0Q (from (i) and (ii))
Thus, OP is shorter than any other line

(i)

segment joining O to any point on AB.

But the shortest distance between a point
and a line is the perpendicular distance.

OP 1 AB
In Fig. 7, tangents PQ and PR are drawn

Hence Proved

from an external point P to a circle with
centre O, such that ZRPQ = 30°. A chord RS
is drawn parallel to the tangent PQ. Find
ZRQS. [4]

26.

S« N\NR

30°

Q

Figure 7
Solution : We have, PR = PQ
and ZPRQ = ZPQR
In A PQR,
ZPRQ + ZPQR + ZRPQ = 180°
= 2 ZPRQ + 30° = 180°

180°~30°

= ZPRQ = 3

= 75°

"SR || QP and QR is a transversal
ZSRQ'= /PQR = 75°
Join OR, OQ.
ZORQ = /RQO = 90° — 75° = 15°
ZQOR = (180°~2 x 15
= 180° - 30° = 150°

1
ZQSR = - ZQOR

=75°
(Angle subtended on arcis
half the angle subtended on centre)

- InASQR
ZRQS = 180° - (£LSRQ + ZRSQ)
= 180° - (75° + 75°)
ZRQS = 30° Ans.
Construct a triangle ABC with BC = 7 cm,
4B = 60° and AB = 6 cm. Construct another

3
triangle whose sides are 1 times the

corresponding side of AABC. [4]
Solution : Steps of Construction :

(i) Draw aline segment AB = 6 cm.

(ii)) Construct LZABX = 60°.

(iii) From B as centres draw an arc of
7 cm cutting BX at C.

(iv) Join AC.
Thus A ABC is obtained.
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27.
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| W

(v) Take point D on AB such that AD =

3 9
AB = ZX6 cm = Ecm=4.5cm

(vi) Draw DE || BC, meeting AC at E.
Then, AADEistherequired triangle similar to

3
A ABC such that each side of A ADE is 1

times the corresponding side of A ABC.

A<«<—4.5cm—>D B

From a point P on the ground the angle of
elevation of the top of a tower is 30° and
that of the top of a flag staff fixed on the top
of the tower, is 60°. If the length of the flag
staff is 5 m, find the height of the tower. [4]

Solution : Let CB be the tower of x m and AC
be the flag staff of 5 m.

Then, in A CPB

b 30
o X
tan 30° = PB
- PB = —=3x ..(3)
tan 30°
In A APB,
60° _5+x
tan =B
5+x .
— PB = ...(ii)

NE

From eq. (i) and (ii),

N

x+5

N

28.

29.

x+5
= x = 3
= 3x-x =5
= 2x =5
= x =52=25

Ans.

A box contains 20 cards numbered from 1 to
20. A card is drawn at random from the box.
Find the probability that the number on the
drawn card is :

(i) divisible by 2 or 3

.. Height of the tower is 2.5 m.

(ii) a prime number [4]
Solution : Total number of outcomes = 20

(i) Let E, be the event of getting a number.
divisible by 2 or 3.

Then, favourable outcomes = 2, 4, 6, 8, 10,
12,14, 16, 18,20, 3,9, 15.

Number of favourable outcomes = 13
.. P(getting a no. divisible by 2 or 3)

13
= P(E) = 5

Ans.
20 ns

(ii) Let E, be the event of getting a prime
number.

Then, favourable outcomes = 2, 3, 5, 7, 11,
13,17, 19.

Number of favourable outcomes = 8

8
- P(getting a prime number) = P(E,) = 55
2

= g Ans.

If A(-4,8),B(-3,-4),C(0,-5) and D(5, 6) are
the vertices of a quadrilateral ABCD, find
its area. [4]
Solution : We have, A(- 4, 8), B(- 3, — 4),
C(@0, — 5) and D(5, 6) are the vertices of a
quadrilateral.

Join A and C. Then, area of quad. ABCD

A(-4,8)
D(5,6)

BE3,-4) C(0,-5)

= (area of AABC) + (area of AACD)
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Area of AABC

N[= N

[-4(-4 + 5) = 3(-5-8) + 0(8 + 4)]

[~4+39]

= 3— sqg. units
=5 g
And, area of AACD

_ %[_4(—5—6)+0(6—8) +5(8 + 5)]

1
= —[44 + 65
2[ ]

109 )
=5 sq. units.
.. Area of quadilateral ABCD
Area of A ABC + Area of A ACD

35 109
B e—
2 2

144 , )
- 54 units = 72 sq. units.

Ans.

30. A well of diameter4 mis dug14 m deep. The

earth taken out is spread evenly all around
the well to form a 40 cm high embankment.
Find the width of the embankment. [4]

Solution : We have, diameter of well = 4 m
and height = 14 m.

Volume of earth taken out after digging the
well
N2 X 4 X 4 x14
7 2 2

=176 m®
Let x be the width of the embankment
formed by the earth taken out.

Volume of embankment

22 2 2, 40
— 22+ x)? (2% x— =
1@+ - @ = 176

= 2—72[4+x2 +4x—4_]><% =176

176 x5x7

2 _
= x* + 4x X2
= ¥4+ 4x-140 =0
x>+ 14x-10x-140 = 0

= x(x+ 14)—10(x + 14) = 0

U

31.

= (x+14) (x-10) =0

= x=-140r10
x = — 14 (neglect)
x =10

Hence, width of embankment = 10 m. Ans.

Water is flowing at the rate of 2-52 km/h
through a cylindrical pipe into a cylindrical
tank, the radius of whose base is 40 cm, If
the increase in the level of water in the tank,
in half an hour is 3-15 m, find the internal
diameter of the pipe. [4]

Solution : Let the internal radius of the pipe

be x m.

2
Radius of base of tank = 40 cm = gm

Speed of water flowing through the pipe
= 2:52 km/hr
= % x 1000
= 1260 m in half an hour
Volume of water flown in half an hour

= nr’h
= %xxxxxl%o

= 3960 x*

Level of water raised in the tank = 3-15 m
315

~ 100 ™
2 2 315
X=X —=X— = 2
Now, 55" 100 3960 x
’ 22x2x2x315
X T 7 5x5x100x3960
4
2 — =
* = 10000
2
*= 100 o
Internal diameter of the pipe
=004 m=4cm Ans.
o0
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Mathematics 2015 (Delhi) Term 11

SET I1

Note : Except for the following questions, all
the remaining questions have been asked in
previous set.

SECTION - B
10. Find the middle term of the A.P. 213, 205,
197, ......, 37. [2]
Solution : Given A.R is 213, 205, 197 ......... , 37

Herea = 213,d = 205-213 =197 -205=-8
Let n be the number of terms
Then, T, =a+ (n-1)d

37 =213+ (n-1) (- 8)

37 =213-8n+8

8n =184
n =23
+th

And middle term is " term ie. 1201
term

T, =213+ (12-1) (- 8)

=213 + 11 (-8) = 213 - 88
. T, =125
.. Middle term of the A.P is 125. Ans.
SECTION -C

18. If the sum of the first # terms of an A.P. is
1
5(3112 +7n), then find its n™ term. Hence
write its 20" term. [3]

1
Solution : Given, S, = 5(3112 +7n)

1
Now, 5, = 5307 +7()] =5 =a
(First term)
1
And, S, = 5[3(2)2 +7(2)]=13
Second term (a,) = 13-5=38
a=5d=3
We know, T, =a+ (n-1)d
=5+ m-1)(3)
=5+3n-3
T, =3n+2 Ans.
And T,, =5+ (20-1)3
=5+19x3
T,, = 62 Ans.

19. Three distinct coins are tossed together.
Find the probability of getting
(i) atleast2 heads
(ii) at most 2 heads [3]

20.

28.

Solution : Total number of possible outcomes
=8

(i) Let E; be the event of getting atleast two
heads

Favourable outcomes = (H, H, T), (T, H, H),
(H, T, H), (H, H, H)

= Number of favourable outcomes = 4

. P(getting atleast two heads) = P(E,)
- é = 1 Ans.

8 2
(ii) Let E, be the event of getting atmost two

heads.

Favourable outcomes = (H, T, T), (T, H, T),
(T, T, H), (H, H, T), (H, T, H), (T, H, H), (T T, T)
= Number of favourable outcomes = 7

.. P(getting atmost two heads) = P(E,) = g

Ans.
Find that value of p for which the
quadratic equation (p + 1)x* - 6(p + 1)x
+ 3(p + 9)= 0, p # - 1 has equal roots.
Hence find the roots of the equation. [3]
Solution : Given,
w+DP-6(p+Dx+3@p+9=0p=-1
For equation to have equal roots
[6(p + DI ~4(p + 1).3(p +9) =0
= 36(p+1°-12(p+1)(p+9) =0

= 12(p+ D[Bp +3-p-9] =0
= 12(p + 1) (2p-6) =0
= 24p+1)(p-3) =0
p=-1or3
So, p =3
As p#-1
Now the given equation become
4x* -24x +36 =0
= X*-6x+9 =0
= xX*-3x-3x+9 =0
= x(x-3)-3(x-3) =0
= x-3)(x-3) =0
x =33
.. Roots are 3, 3. Ans.

SECTION -D

To fill a swimming pool two pipes are to be
used. If the pipe of larger diameter is used
for 4 hours and the pipe of smaller diameter
for 9 hours, only half the pool can be filled.
Find, how long it would take for each pipe
to fill the pool separately, if the pipe of
smaller diameter takes 10 hours more than
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the pipe of larger diameter to fill the pool.
[4]

Solution : Let the pipe of larger diameter fills

the pool in x hours.

Then, the pipe with smaller diameter fills the

poolin (x + 10) hours.

According to the condition,

4 9 1
—+ —_ —
x x+10 2
4(x+10)+9x 1
= _—
x(x +10) 2
= 2(4x + 40 + 9x) = x* + 10x
= 8x + 80 + 18x = x> + 10x
= 26x + 80 = x* + 10x
= ¥-16x-80 =0
= x> —20x + 4x-80 =0
= x(x —20) + 4(x—20) = 0
= (x=20) (x +4) =0
= x =20 [Asx#—4]

Hence, the pipe with larger diameter fills the
tank in 20 hours.

And, the pipe with smaller diameter fills the
Ans.
30. Construct an isosceles triangle whose base

tank in 30 hours.

is 6 cm and altitude 4 cm. Then construct

another triangle whose sides are " times

the corresponding sides of isosceles
triangle. [4]
Solution : Steps of construction :

(i) Draw aline segment AB = 6 cm.

(i) Draw a perpendicular bisector PQ of AB.
(iii) Draw an arc at a distance 4 cm (from

AB) intersecting PQ at C.
P

N
C

A¢<——45cm—|>D E
< 6cm >

vQ
(iv) Join CA and CB.
Thus, A ABC is obtained.

31.

3
(v) Mark D on AB, such that AD = 1 AB =

3 9
—X6 - Z _
(4 )Cm—zcm—4.5cm

(vi) Draw DE || BC, cutting AC at E.
Then, A ADE is the required triangle similar

to A ABC such that each side of A ADE is 3
times the corresponding side of A ABC.
If P(- 5, - 3), Q(- 4, - 6), R2, - 3) and
S(1, 2) are the vertices of a quadrilateral
PQRS, find its area. [4]
Solution : We have P(- 5, — 3), Q(- 4, - 6),
R(2, — 3) and 5(1, 2) are the vertices of a
quadrilateral PQRS. Join P and R. Then,
Area of quad PORS = (Area of A PQR)
+ (Area of A PRS)
Area of A POR

_ %|_5(—6+3)—4(—3+3)+2(—3+6)|

sS™,2)

5 -3)
R(2 -3)

Q (4, —6)

|-5(-3)-4(0) +2(3)|

— N =

21 .
= = = — sq. units
2|15+6| 5 54 t

And, area of A PRS

% |-5(=3-2) +2(2+3)+1(3+3)]

| -5(-5) +2(5) + 1(0)]

N | =

1
5 |25 + 10|

35 )
=5 59 units
Hence, area of quad. PQRS
= Area of A PQR + Area of A PRS
[21 35

R + R 3
5 ] sq. units

= % sq. units
2 %

Ans.
[ X J

= 28 sq. units
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SET I11

Note : Except for the following questions, all
the remaining questions have been asked in

previous sets.

SECTION - B
10. Solve the following quadratic equation for x :
9x% - 6b*x — (a*-b*) =0 [2]

Solution : We have, 9x* — 6b*x — (a* - b*) = 0
(Ox* - 6b*x + bY) —a* =0
Bx-*-@»)?* =0
Bx-b*+ a)Bx - -a* =0
b —a* b* +a?
X = or

3 3

SECTION -C

18. All red face cards are removed from a pack
of playing cards. The remaining cards were
well shuffled and then a card is drawn at
random from them. Find the probability
that the drawn card is :

(i) ared card
(ii) a face card

Ans.

(iii) a card of clubs [3]
Solution : Total number of possible outcomes
=52-6 =46

['." No. of red face cards = 6]

(i) Let E, be the event of getting a red card.
Favourable outcomes = 10 of heart + 10

of diamond
.. No. of favourable outcomes = 20

20 10

E) = 46 23
Ans.

(ii) Let E, be the event of getting a face card
.. Favourable outcomes = 3 of club + 3 of
spade
No. of favourable outcomes = 6

.. P(getting a red card) = P(

6 3
.. P (getting a face card) = P(E,) = 4_6 = 2—3
Ans.

(iii) Let E, be the event of getting a card of
clubs
.. Favourable outcomes= 13 of clubs
No. of favourable outcomes = 13
13
46
Ans.
19. Find the area of the triangle PQR with
Q(3, 2) and the mid-points of the sides

- P(getting a card of clubs) = P(E,) =

Website : www.ssstrategies.com or www.newtongate.in

20.

through Q being (2, - 1) and (1, 2). [3]
Solution : Let P(x;, y,), Q(3, 2) an R(x,, y,) be
the vertices of a triangle POR and let A(2, - 1)
and B(1, 2) be the mid-points of PQ and QR
respectively.

Q(3, 2)
A2, -1 B(1,2)
Py, y4) RO, ¥o)
"." A is the mid-point of PQ
Sem ) Ly
2 T o2 T
= x, =Ly =-4
So, P(1,-4)
" B is the mid-point of QR
3+
X _ 1 2+, — 5
2 2
= X, =-1y,=2

So, R(-1,2)
Thus, Area of A PQR

:% [[12-2)-1(2 + 4) + 3(- 4-2)]|
= %|[1(0)—1(6)+3(—6)]|

1
= 5 |[-6-18]|

24

=5 =12 sq. units. Ans.

If Sn denotes the sum of first # terms of an
A.P, prove that S, = 3[S,, - S, ] [3]
Solution : Let a be the first term and d be the

common difference of the A.P
S = §[2a+(n—1)d]

n

30
S = 5 [20+(30-1)d]

= 15(2a + 29d)
= 30a + 435d

20
Sy = o [2a+(20~1)d]

10[22+19d]
= 20a + 190d
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28.

29.

10

And, S = 7 124+ (10~ 1)d]

10

= 5[2a + 9]
= 10a + 45d
Now, 3[S,, - Sy]
= 3[20a + 190d — 10a — 45d]
= 3[10a + 145d]
= 30a + 435d = S,

S50 = 3[S,,—S;,] Hence Proved.

SECTION -D

A 21 m deep well with diameter 6 m is dug
and the earth from digging is evenly spread
to form a platform 27 m X 11 m. Find the

22
height of the platform. | Use 1= b2 [4]

Solution : Volume of earth taken out after
digging the well of height 21 m and diameter
6 m.

= g><§><9><21
7 2 2
= 594 m?

Let /1 be the height of the platform formed by
the earth dug out.

. Volume of platform = Volume of earth

dug out
27 X 11 X h = 594
594
b=l T,

.. Height of the platform = 2 m Ans.
A bag contains 25 cards numbered from 1 to
25. A card is drawn at random from the bag.
Find the probability that the number on the
drawn card is :
(i) divisible by 3 or 5
(ii) a perfect square number. [4]
Solution : Total number of possible outcomes
=25
(i) Let E; be the event of getting a number
divisible by 3 or 5.
Favourable outcomes = {3, 6,9, 12, 15, 18,
21, 24, 5, 10, 20, 25}
.. Number of favourable outcomes

=12
.. P(getting a no. divisible by 3 or 5)
12
P(E) = 5 Ans.

(ii) Let E, be the event of getting a perfect
square number.

Favourable outcomes = {1, 4, 9, 16, 25}

.. Number of favourable outcomes = 5
.. P(getting a perfect square number)
5 1

-2 Ans.
2% 5 ns

P(E,)

30. Draw a line segment AB of length 7 cm.

31.

Taking A as centre, draw a circle of radius

3 cm and taking B as centre, draw another

circle of radius 2 cm. Construct tangents

to each circle from the centre of the other

cirlce. [4]

Solution : Steps of construction :

(i) Draw aline segment AB = 7.cm.

(ii) Take A as centre, draw a circle of radius
3cm.

(iii) Take B as centre, draw a circle of radius
2 cm.

(iv) Bisect ABat O.

(v) Draw a circle with O as centre
and radius equal to AO (= OB)
to intersect the circle of radius
3 cm at P and P’, and the circle of radius
2cmat Qand Q'.

(vi) Join BP and BP'. Also, join AQ and AQ'.

Then, BE, BP', AQ and AQ’ are the required

tangents.

Solve for x :
3 + 1 = 29 ;x#1,-1 1 [4]
x+1 x-1 4x-1 !
Solution : We have,
3 N 4 _ 29 el 1 1
x+1 x-1 4x-1’ T4

= 3(x-1)@dx—1) + 4(x + 1) (4x - 1)
=29(x + 1)(x - 1)
=3 —dx—x + 1) + 4(4x* + dx—x - 1)
=29(x*-1)
= 12x*—15x + 3 + 16x* + 12x -4 = 29x*>-29
28x%2-3x—1 =29x*-29
¥ 4+3x-28 =0
4+ Tx—4x-28 =0
x(x+7)-4(x+7) =0
x-4)(x+7)=0
x =—7o0r4. Ans.
[ N ]

yUuuudd

Website : www.ssstrategies.com or www.newtongate.in Page 156 of 164

Phone No: 7595947870/9163220583 Email :ssstrategies.com@gmail.com
Address: 482 Ashoke Road, P.O. Garia , Kolkata - 700084



NewtonGATE - CBSE CLASS X MATHEMATICS LAST 10 YEARS SOLUTIONS

Mathematics 2014 (Term I)

Time allowed : 3 hours

Maximum Marks : 90

SECTION — A SECTION - B
1. In the given figure if DE || BC,AE=8 cm,EC 5 Find the prime factorisation of the denominator
=2 cm and BC = 6 cm, then find DE. [1] of rational number expressed as 6.12 in
Solution : In AADE and AABC, simplest form. 2]
Z/DAE = ZBAC [Common] Solution : Let x = 6.12 ..(d)
ZADE = ZABC = 100x = 61212 (i)
] [Corresponding angles] Subtracting eq. (i) from (ii), we get
By AA axiom 99y = 606
AAE 5 B %‘ZB ¢ 606 _ 202
X=—_—_—=—=
— == 99 33
© B0 [C.PC.T]
.. Denominator =33
8 DE
= 312" 6 Prime factorisation = 3 x 11 Ans.
6. Find a quadratic polynomial, the sum and
= 10 DE =48 1
- DE = 4.8 cm Ans product of whose zeroes are 3 and 5
l—COtZ 45° tivel [2]
2. Evaluate : 10. 1.—2900 . [1] respectively.
s Solution : Given, sum of zeroes, (S) = /3
1-cot?45” 1=’ 1
lution: 10.——— - =10. Product of zeroes, (P)= —=
Solution: 10-7 gnZope =0 1+(1)? g
_10. (g) 0. Ans. Quadratic polynomial is givlen as, x*—Sx +P
5 = XZ - \/gx + ﬁ
3. If cosec 0 = 1 find the value of cot 0. [1]
V3x -3x+1
Solution : We know that, = T
cot® = cosec’ 0= 1
2 1
5 = —(3x=3x+)) Ans.
(B e
25 25-16 9 7. Complete the following factor tree and find the
T 16 16 composite number x. [2]
= cot? 0 = 2
IR
3
= cot 0= 1 Ans.
4. Following table shows sale of shoes in a store
during one month :
Size of Shoe 3145|6178
Number of Pairs Sold | 4 | 18 | 25 | 12
Find the model size of the shoes sold. [1] Solution: y=5x13=65
x=3x195=585 Ans.

Solution : Maximum number of pairs sold
=25 (size 5)
Model size of shoes =5 Ans.
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8. Inarectangle ABCD, Eis middle point of AD. If

AD =40 m and AB =48 m, then find EB. [2]
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Solution : = (48)” + (20)?
2 OF Bm > B = 2304 + 400
=2704
EB= 2704 =52m Ans.
;E' 9. Ifx=psecO+gtan 0 and y=p tan 0 + g sec 6,
then prove that x> — y* = p* - g% [2]
Solution : L.H.S. = x*—y?
Y D C = (p sec 0 + g tan 0)* — (p tan 0 + g sec 0)°
Given, E is the mid-point of AD = (p*sec’0 + ¢* tan’0 + 2pq sec O tan O
_ 40 — (p? tan®0 + ¢° sec®0 + 2pg sec O tan 0).
AE—2—2Om = 2500 + a2 tan? 2.2
p-sec0 + g~ tan“0 + 2pg sec O tan 6 — p* tan“0
ZA=90° [Angle of a rectangle] — g% sec’0 — 2pq sec 0 tan 0
- In right angle ABAE, = p*(sec?0 — tan®0) — g*(sec’0 ~ tan’ 0)
EB?=AB?+ AE? =’ -q [ sec?0 — tan’0 = 1]
[Pythagoras theorem] =R.H.S. Hence Proved.
10. Given below is the distribution of weekly pocket money received by students of a class. Calculate
the pocket money that is received by most of the students. [2]
Pocket Money (in%) |0-20 |[20-40 |40-60 |60-80 |80-100 |100-120 |120-140
No. of Students 2 2 3 12 18 5 2
Solution : Solution : Let us assume to the contrary, that
3+2+/3 is rational.
Pocket Money | Number of So that we can find co-prime positive integers
(in3) Students aand b (b % 0), such that 3+2+/3 = =
0-20 2 b
Rearranging the equation, we get
20-40 2 o5 _5_3_‘1_317
40-60 3 3T 7T
-3b a 3b
60-80 12 f, J3 2 Az2v_ 4 99
[ P49 b 20 2
80-100 18 f; (Maximum) o é
100-120 5 f, )
120-140 2 Since a and b are integer, we get Zib —% is
Maximum frequency is 18
- Modal class = 80 — 100 rational and so /3 is rational.
fi-f But this contradicts the fact that /3 isirrational.
Mode =1+ ——————Xxh 3 is irrati
2fi —fo - fo So we conclude that 3+2+/3 is irrational.
Hence Proved.
=80+ _18-12 X 12. Solve by elimination :
36-12-5 3x=y+5
6 120 5x-y=11 [3]
=80+ . x 20= 80 + ET) Solution : Given equations are,
3x=y+5 ..(i)
=80+6.32 Sx—y=11 ...(ii)
) = 86.32 (approx.) On subtracting eq. (i) and (ii), we get
.. Required pocket money =% 86.32 (approx.) 3x-y=5
Ans. Sx—y=11
SECTION - C - o+ -
11. Prove that 3 +2+/3 is an irrational number. -2x = -6
[3] x=3
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Putting the value of x in equation (i)
33)-y=5
9-5=y
= y=4
sLx=3,y=4. Ans.
13. Aman earns? 600 permonth more than his wife.
One-tenth of the man’s salary and one-sixth of
thewife’ssalaryamountto3 1,500, whichissaved
every month. Find their incomes. [3]
Solution : Let wife’s monthly income =% x
Then man’s monthly income =% (x + 600)

According to the question,
1 1
E(x +600) + 6 (x) =1, 500

3(x + 600) + 5x
30

3x +1,800 + 5x =45,000
8x =45,000 - 1,800
43,200
K
Wife’s income =% x =% 5,400
Man’s income =% (x + 600) =% 6,000.
Ans.
14. Check whether polynomial x -1 is a factor of
the polynomial x* — 8x* + 19x — 12. Verify by
division algorithm. [3]
Solution : Let P(x) =x° - 8x + 19x~ 12
Putx=1,
P(1) = (1)° - 8(1)* + 19(1)= 12
=1-8+19-12
=20-20
=0
-~ (x = 1) is a factor of P(x).
Verification :
x2—7x+12
x—1) x°—8x*+19x - 12

-2

=1,500

X =5,400

-+
—7x>+19x - 12
—7x2+ 7x

—+ —

12x - 12
12x - 12
- +
X
Since remainder = 0.

(x —1) is a factor of P(x). Hence Verified.

Website : www.ssstrategies.com or www.newtongate.in

15. If the perimeters of two similar triangles ABC
and DEF are 50 cm and 70 cm respectively
and one side of AABC = 20 cm, then find the

corresponding side of ADEF. [3]
Solution :
D
A
B C E F

Given, AABC ~ ADEF,

Perimeter of AABC =50 cm
Perimeter of ADEF =70 cm
One side of ADEF =20 cm

Let AB=20cm
AABC ~ ADEF [Given]
Perimeter (AABC)  AB
Perimeter (ADEF) " DE
50 20
70 DE
= 5DE =140
DE=28m
The corresponding side of ADEF =28 cm.
Ans.
16. In the figure if DE || OB and EF || BC, then
prove that DF || OC. [3]
A
D
E F
O
B C
Solution : Given, In AABC, DE | 1OB and EF
Il BC
To Prove: DF || OC
Proof : In AAOB,
DE |1 OB
AE  AD .
B "~ DO (1)
[Thales” Theorem]
Similarly, in AABC,
EF |1 BC
AE  AF
EB  FC

(i)
[Thales” Theorem]
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From equation (i) and (ii),

AD _ AF
DO  FC
DE |1 OC

[By Converse of Thales’ Theorem]
Hence Proved.
17. Prove the identify :
(sec A —cos A)-(cot A +tan A) = tan A.sec A.
[3]

Solution :
L.H.S. = (sec A—cos A) (cot A + tan A)
( 1 )(cosA sinA)
- —cosA - +
cosA sinA cosA
1—cos® A [ cos> A+sin® A
= cosA sin A cos A
B sin A 1
~ cosA  sinAcosA
[ cos® A +sin? A =1]
sin A 1
= X
cosA cosA

tan A.sec A =R.H.S.
Hence Proved.

18. Given 2 cos 30 = /3, find the value of 6. [3]
Solution : Given, 2 cos 30 = V3

= cos 30 = g
= cos 30 = cos 30°
30 =30°
= 0 =10°. Ans.

19. For helping poor girls of their class, students
saved pocket money as shown in the following
table :

Money Saved (in%) |5-7|7-9|9-11|11-13 |13-15
Number of Students | 6 3 9 5 7
Find mean and median for this data. [3]
Solution :
No. of
M d L
oney savee | students X; |d;= X ~10 fid; |cf
(in %) 2
(f;)
5-7 6 6 -2 -12 6
7-9 3 8 -1 -3 9
9-11 9 a=10 0 0 18
11-13 5 12 1 5 23
13-15 7 14 2 14 30
3f =30 fd; = 4
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>f.d; 4
(i) Mean =a+ Zlfith=10+%x2
=10+0.27=%10.27 Ans.
(i) N =3f,=30
S
2 2 7
.. Median classis9 —11.
N_p
Median = [+ 2 x h
f
=9+15_9><2=9+g><2

=9+1.33=%10.33 Ans.

20. Monthly pocket money of students of a class is
given in the following frequency distribution :

[31

200 - 225

Pocket Money
(in%)

Number of
Students

100 -125 | 125 =150 | 150 - 175 | 175 - 200

14 8 12 5 11

Find mean pocket money using step deviation
method.

Solution :
Pocket No. of
Money | Students X; d; = % fid;
(in %) (f)
100 -125 14 112.5 -2 —28
125-150 8 137.5 -1 -8
150 -175 12 a=162.5 0 0
175 -200 5 187.5 1 5
200 — 225 11 212.5 2 22
f = 50 Xfd;, =9
>fd.
Mean = a+ L x h
f;
-9
= 1625+ —x25
50
=162.5-4.5
=3 158 Ans.
SECTION -D

21. If two positive integers x and y are expressible
in terms of primes as x = p’¢® and y = p°q, what
can yousay about their LCM and HCEIsLCM a

multiple of HCF ? Explain. [4]
Solution : Given,
x =P
=pxpxqgxqxq
And y =p°q
=pxpxpxq

HCF =pxpxq=p*
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And  LCM =pxpxpxqxqxq=p
= LCM =pq? (HCF)
Yes, LCM is a multiple of HCF.
Explanation :
Let a=12=22x3
b =18=2x32 e
HCF =2x3=6
LCM =22x32=36
LCM =6 x6
LCM =6 (HCF) [From equation (i)]
Here LCM is 6 times HCF. Ans.

22. Sita Devi wants to make a rectangular pond on
the road side for the purpose of providing
drinking water for street animals. The area of
the pond will be decreased by 3 square feet
if its length is decreased by 2 ft. and breadth
is increased by 1 ft. Its area will be increased
by 4 square feet if the length is increased
by 1 ft. and breadth remains same. Find the
dimensions of the pond. What motivated
Sita Devi to provide water point for street
animals? [4]
Solution : Let length of rectangular pond = x ft.

and breadth of rectangular pond =y ft.
Area of rectangular pond = xy
According to the question,
(-2) (y+1) =(y-3)
xy+x-2y-2 =xy-3
Xx-2y =- (i)
(x+1).y =(y+4)
xy+y =xy+4
y =4 ...(ii)
Putting the value of y in equation (i), we get
x-2(4) =-1
x-8=-1
= =-1+8=7
Length of rectangular pond =7 ft.
Breadth of rectangular pond =4 ft. Ans.
Values :
(i) Water is essential for the survival of all living
things including street animals.
(ii) Water is the base of life and no one can live
without it.

23. If a polynomial x* + 5x° + 4x* — 10x — 12 has
two zeroes as — 2 and — 3, then find the other
zeroes. [4]
Solution : Given, polynomial is

x + 523 + 4x% — 10x - 12.
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Since two zeroes are — 2 and — 3
(e +2) (x+3)=x*+3x+2x+6
=x>+5x+6
Dividing the polynomial with x* + 5x + 6,
x* -2
x? +5x + 6) x* + 5x° + 4x? — 10x — 12
x*+5x% + 6x?

- 2x-10x-12
- 2xX*-10x-12
+ + +

X

coxt 53+ 4x% - 10x - 12
=(x2+5x+6) (x2—2)
=(x+2)(x+3)(x—\/§)(x+ J2)

Other zeroes: x — 2 =0 or x+ J2 =0
x=+v2or x=-2

The zeroes of the polynomial are—2,-3, /2 and

-J2. Ans.

24. Find all the zeroes of the polynomial
8x* + 8x> =18x% — 20x - 5, if it is given that two

5 5
of its zeroes are \/; and —\/; . [4]

Solution : Given polynomial is
8x* + 8x> — 18x% — 20x - 5.

5 5
Since two zeroes are \/: and _\/:
2 2

5 5 5)
-, x—\/: X+,|= =(x)z— =
2 2 2

5
Dividing the polynomial by x? - B

8x% +8x +2
x?—5/9) 8x* + 8x> — 18x* - 20x - 5
8x* —20x?
- +
8x>+2x* - 20x -5
- 8x° —20x
- +
2x? -5
2x? -5
- +

X
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oo 8xt + 8% —18x2 - 20x -5 PQ Il AB
_ ( ¥2 5 ) (832 +8x +2) (Inverse of Thales theorem)
2 Hence Proved.

26. In AABC, altitudes AD and CE intersect each
other at the point P. Prove that

(i) AAPE ~ ACPD
(ii) AP x PD = CP x PE

- (xz - g) 2(4x% +4x +1)

=2(x2—§) (4x% +2x +2x + 1)

- Z(xz - g) [2x 2x+ 1)+ 1 (2x +1)] (iii) AADB ~ ACEB
- (iv) AB x CE=BC x AD [4]
-2 -2] @@ Solution

All the zeroes are \/E, \/E, -1 and _—l.Ans.
2 N2 2 2

25. In the figure, there are two points D and E on
side AB of AABC such that AD=BE.If DP | | BC
and EQ | | AC, then prove that PQ | | AB. [4]

A

C
D P Given, In AABC, AD 1 BC and CE 1 AB
(i) In AAPE and ACPD
E /1 =2/4 [Each 90°]
L2 =/3
B Q C [Vertically opposite angles]
Solution : By AA axiom
2 AAPE ~ACPD Hence Proved.
(ii) AAPE ~ACPD  [Proved above]
y N g 4p = PE [C.P.C.T]
- C - PD PCT.
E = ABx PD =CPx PE Hence Proved.
(i)  InAADB ~ACEB
B Q C AB  AD
In AABC, B " CE [C.PCT]
QY ' BC (Given) AB x CE = BC x AD Hence Proved.
AD AP 5
= DB = PC ...(i) [Thales’ Theorem] = (cot A + sec B)
— (tan B — cosec A)?
Also, EQ Il AC (Given) /5 =/7 (Each 90°)
= BE 5 [Thales’ Theorem] <6 =26 (Common)
EA QC By AA axiom,
R AD _ BQ (i) AADB ~ACEB.  Hence Proved.
bB - Qc (iv) AADB ~ACEB  [Proved Above]
[."AD =BE, .. EA=DB] AB AD
From equation (i) and (ii) B " CE [C.P.C.T]
AP _ BE
PC " EA = AB x CE =BCx AD. Hence Proved.
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27. Prove that:

28.

30.

Website : www.ssstrategies.com or www.newtongate.in

(cot A + sec B)? - (tan B — cosec A)?
=2(cot A. sec B + tan B. cosec A).
Solution : L.H.S.
= (cot A + sec B)? — (tan B — cosec A)?
= (cot® A + sec’ B + 2 cot A sec B)
— (tan? B + cosec* A —2 tan B cosec A)
=cot? A +sec’> B +2 cot A sec B
—tan? B — cosec? A + 2 tan B cosec A
= (sec’B — tan® B) — (cosec? A — cot® A)
+ 2(cot A sec B + tan B cosec A)
=1-1+2(cot A sec B +tan B cosec A)

[ sec’B-tan’B= 1]

cosec’A —cot? A=1

[4]

=2(cot A sec B + tan B cosec A) =R.H.S.

Hence Proved.
Prove that :
(sin 6 + cos 0 + 1). (sin 6 — 1 + cos 6). sec 6. cosec O
=2. [4]
Solution : L.H.S.
=(sin 0 +cos B+ 1).(sin 6 — 1 + cos ). sec O cosec O
=[(sin O + cos 0) + 1]. [(sin B + cos 6) — 1]

. sec 0. cosec 0

29.

= [(sin 0 + cos 0) — (1)*] sec H cosec O
[ (a+b) (a-b)=a*-1%
= [sin? B + cos? O +2 sin O cos O — 1]. sec O cosec O
=(1+2sin 6. cos 6 —1). sec 6 cosec 0
[ sin® O + cos? B =1]
1
cosO sinb

=(2sin 0 cos 0) .

=2=R.H.S. Hence Proved.

If tan (20° — 301) = cot (5o — 20°), then find the

value of o and hence evaluate :

sin o. sec o. tan o — cosec o. cos o. cot d.

Solution : tan (20° — 3a) = cot (50 = 20°)

=  tan (20° - 3a) = tan [90° — (500 — 20°)]
[." cot 6 =tan (90° - 0)]

= 20°-3a =90° —50 +20°

= — 30+ 50 =90° +20° - 20°

[4]

= 200 =90°
= o =45°
Now,

sin o. sec ¢. tan oL — cosec 0. cosec o cot o
=sin 45° .sec 45° .tan 45° — cosec 45° .cos 45° .cot 45°

1 1
= ﬁx\/ﬁxl—ﬁxﬁ

=1-1=0.

x1

Ans.

The frequency distribution of weekly pocket money received by a group of students is given
below :
Pocket More | More | More | More | More | More | More | More | More | More
money than | than | than | than | than | than | than | than | than | than
in (}) or or or or or or or or or or
equal |equal | equal |[equal |equal | equal | equal | equal | equal | equal
to20 | to40 | to60 | to80 | to100 | to 120 | to 140 | to 160 | to 180 | to 200
Number of
Students 90 76 60 55 51 49 33 12 8 4
Draw a ‘more than type’ ogive and from it, find median. Verify median by actual calculations  [4]
Solution :
G
S 90+ «(20,90)
g
= 80T (40, 76)
2707
= (60, 60)
z 00T (80, 55)
3 50T (100, 51) (120, 49)
2407 (140, 33)
g 30T
< 20T (160, 12)
g1t (Median) 125 (180, §ye—a> ¥
E < ——t—t—t—tt+——1
:2 v 20 40 60 80 100120140160 180200

Pocket money (in )
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Pocket Money No. of Students c.i fi cf;
(in %) ) o ! !
More than or equal to 20 90 20-40 14 14
More than or equal to 40 76 40-60 16 30
More than or equal to 60 60 60-80 5 35
More than or equal to 80 55 80-100 4 39
More than or equal to 100 51 100-120 2 41
More than or equal to 120 49 120-140 16 57
More than or equal to 140 33 140-160 21 78
More than or equal to 160 12 160-180 4 82
More than or equal to 180 8 180-200 4 86
More than or equal to 200 200-220 4 90
n=90 90
LA
2 2
. Median class is 120 — 140
T_. f.
Median = +2 ; xh =120+ 2241 50
= 1204+ 222
=120+5=%125 Hence Verified.
31. Cost of living Index for some period is given in the following frequency distribution :
Index 1500 — 1600 | 1600 — 1700 | 1700 — 1800 | 1800 — 1900 | 1900 — 2000 | 2000 — 2100 | 2100 — 2200
No. of Weeks 3 11 12 7 9 8 2
Find the mode and median for above data. [4]
Solution :
Index Number of Weeks (f;) | cf; _ 1700 + 26 —14 %100
1500 —1600 3 3
1600 —1700 11 f, 14 n 12
7700 ~1800 27 2% 5" 1700 + (E X 100) = 1800
1800 —1g00 7 fa 33 Maximum frequency is 12
LN ’ 2 <. Modal class is 1700 — 1800
2000 — 2100 8 50
2100 - 2200 2 52 Mode = [+ % xh
3 =52 1~ Jo—J2
n =52 =1700+241+_11i7><100
n_2 g I
2 2 = 1700+ 100
. Median class is 1700 — 1800
n =1700 + 16.67
Median = ]+ 2 —ef " - 1716.67 Ans.
(N J
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