Sample Question Paper 3
Mathematics 10th (Basic]

Time : 3 Hrs. Max. Marks : 80

General Instructions

Read the following instructions carefully and follow them.
1. This question paper contains 38 questions. All questions are compulsory.
2. This question paper is divided into 5 section A, B, C, D and E.

3. In Section A, question numbers 1-18 are Multiple Choice Questions (MCQs) and question number 19 and 20 are Assertion-
Reason based questions of 1 mark each.

. In Section B, question numbers 21-25 are Very Short Answer (VSA) type questions, carrying 02 marks each.
. In Section C, question numbers 26-31 are Short Answer (SA) type questions, carrying 03 mark each.

.In Section D, question numbers 32-35 are Long Answer (LA) type questions, carrying o5 marks each.

N o N

. In Section E, question numbers 36-38 are Case Study Based questions carrying 4 marks each with sub parts of the
values 1,1 and 2 marks each respectively.
8. There is no overall choice. However, an internal choice in 2 questions of section B, 2 questions of section C and
2 questions of section D has been provided. An internal choice has been provided in all the 2 marks questions of section E.

9. Draw neat and clear figures wherever required. Take w = 22/7 wherever required if not stated.
10. Use of calculators is not allowed.

m Multiple Choice Questions [Each Que. carries 1 M)

1. In the adjoining figure, AAPQis similar to AABC, AQ=10cm, BC =3.5 cm and PQ=7 cm then AC

is equal to P
C
A Q
B
(@) 5cm (b) 3 cm (c)4 cm (d) 2 em

2. In given figure, AB is a chord of the circle and AOC is its diameter such that ZBAC =60°. If CP is the
tangent to the circle at the point C then ZBCP is equal to

C P

N,
%

(a) 50° (b) 60° (c) 70° (d) 80°
3. The mean of the following distribution is

¥i 12 14 18 20

fi 3 5 8 7

(a)19.5 (b) 18 () 16.96 (d) 15.24
Stage Il : Proficiency Level
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10.

11.

12.

13.

14.

15.

16.

A fair dice is rolled. Probability of getting a number greater than 3 is

1 1 1
= = d) =
(@0 (b) 3 (c) 2 (d) >
If d; =x; =20, 2f; d; =300 and Xf; = 40, then the value of x is
() 20.3 (b) 32 (c)27.5 (d) 22.9
. If25in30 = +/3 then the value of 6 is
(a) 60° (b) 30° (c) 20° (d) 15°
. If 2 is a zero of polynomial f(x)=4x + 4x — 4a then the value of ais
(a)6 (b) 2 (c) 4 (d)8
. The roots of given equation (x+4)(3x—5)=0are
5 5 5 5
(a) E/ 1 (b) _4/ 5 (C) 4/ 5 (d) _4/ _5

. The area of shaded region of the figure given below is (take 7 = %, V3 =1.73)

(a) 4 cm? (b) 5.81 cm? (c) 5 cm? (d) 5.48 cm?

In an arithmetic progression, if 1=6,d = -8 and n=6 then g,, is

(a)—-17 (b) -30 (c)-34 (b) Cannot be determined
The HCF of 85 and 152 is

()1 (b) 17 (c) 13 (d) 19

The coordinates of the point which divides the line segment joining the points (4, — 3)and (8, 5) in the ratio 1 : 3
internally are
(a) (4,3) (b) (7, 3) (0 5,5 (d)(5,-1)

The value of 2 sin*30° — 4 cos? 45° +tan? 45° +cot? 45° is
3 1 2
2 b) - = d) =
@ ®) @ @3
Cis the mid-point of PQ, if Pis (4, x), Cis (y,—1)and Qis (-2, 4) then x and y respectively, are
(a)—6and 1 (b) —6and 2 (c)6and -1 (d)6and -2

The LCM and HCF of two non-zero positive numbers are equal then the numbers must be
(a) prime (b) coprime (c) composite (d) equal

A solid spherical ball fits exactly inside the cubical box of side 24. The volume of the ball is

N

\__

—F

16 3

16 1 s 32 3 43
(a) 3 a (b) 6Ttu (c) 3 a (d) 3T[L1
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17. The prime factorisation of 352 is
(a) 28 (b)2°x11 (©)2°x11 (d)2°x7
18. The discriminant of the quadratic equation 6x* —7x +2 =0 is

(a) V41 (b) 1—12 (c)5 (d) None of these

Assertion-Reason Based Questions

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the
correct answer out of the following choices.
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
(c) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) A coin is tossed 30 times and head appears 20 times. Then, the probability of getting a tail
is1/3.
Number of trials in which the event happened

Reason (R) Probability of happening of an event =
Total number of trials

20. Assertion (A) Three consecutive terms k,2k +1, 5k —2 form an AP, then k is equal to 2.

Reason (R) Inan AP :a,a+d,a+2d ..., the sum of n terms of APis S, = g[a+(n—1)d]

i l:] Very Short Answer Type Questions (Each Que. carries 2 M)

21. Find the radius of a circle, if the distance of tangent from the centre of circle is 13 cm and the length of
tangent to the circle is 12 cm.

22. (a) Prove that (1+ tan®0)(1+ sinB)(1 - sin0) =1.
Or

(b) Prove that (cosec6—sin0)(secO—cos0)= !

tan® +cotd

23. If the 3rd and 9th terms of an AP are 4 and — 8, respectively then which term of this AP is zero?

24. Without solving the following quadratic equation, find the value of p for which the roots are equal
px? =9x—6=0.

25. (a) Two dice are thrown simultaneously. Find the probability of getting a multiple of 2 on one die and a
multiple of 3 on the other die.

Or
(b) Suppose you drop a die at random on the rectangular region shown in figure.

5m

O

What is the probability that it will land inside the circle of diameter 2 m?




SAMPLE QUESTION PAPER 3 8

m Short Answer Type Questions (Each Que. carries 3 M)

26. In the given figure, AOBis a flower bed in the shape of a sector of a circle of radius 80 m and
ZAOB=60°. Also, a 30 m wide concrete track is made as shown in the figure.

Flower bed

Two friends Vicky and Love went to the concrete track. Love said that area of the track is 10205 m?. Is
he right? Explain. (take m =3.14)

217. Two circles with centres O and O of radii 6cm and 8 cm, respectively, intersect at two points Pand Q
such that OP and O’ P are tangents to the two circles. Find the length of the common chord PQ.
28. (a) Prove that+/3 is an irrational.
Or

(b) There is a circular path around a sports field, Sania takes 18 min to drive one round of the field,
while Ravi takes 12 min for the same. Suppose they both start from the same point and at the same
time and go in the same direction. After how many minutes will they meet again at the starting

point?
29. In the following figure, CM and RN are respectively the medians of AABC and APQR. If AABC ~ APQR,
prove that
M
B C R

(i) AAMC~ APNR
.. CM AB
(i) =—=—
RN PQ
tan?60° + 4 cos? 45° + 3sec?30° + 5cos>90°

30. (a) Find the value of 5
cosec30° + sec60° — cot” 30°

Or

(b) If cos (A + B)=0and cot (A— B)=+/3, then find the value of cos A-cos B—sin A-sin B,

31. Solve for x, 2 (2x+3]_25( x=3 ): 5.
x-3 2x+3
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m Long Answer Type Questions [Fach Que. carries 5 M

32. (a) Aright-angled triangle whose sides other than hypotenuse are 15 cm and 20 c¢m, is made to revolve
about its hypotenuse. Find the volume and surface area of the double cone so formed. [take, T = 3.14]
Or
(b) A solid toy is in the form of a hemisphere surmounted by a right circular cone. Height of the cone is
4 cm and the diameter of the base is 8 cm. If a right circular cylinder circumscribes the solid, then
find how much more space it will cover?

33. A 1.2 m tall girl spots a balloon moving with the wind in a horizontal line at a height of 88.2 m from the
ground. The angle of elevation of the balloon from the eyes of the girl at any instant is 60°.

\

1

1

1

1

1

1

1

1

’ 1
l’ o )// 1
/60°.4 !
1

1

!

a

. 88.
0 A N . J
£ e

After sometime, the angle of elevation reduces to 30° (see the figure).
Find the distance travelled by the balloon during the interval.

34. (a) The following table shows the age distribution of cases of a certain disease admitted during a year
in a particular hospital.

. Age 5-14 1524 | 25-34 35-44 | 45-54 55-64 | Total
(in years)
Number | 11 21 23 14 5 80
of cases
Find the modal age.
Or
(b) If the median of the distribution given below is 30, then find the values of x and y.
Class
0-10| 10-20 20-30 30-40 40-50 50-60 Total
Interval
Number of
students 5 x 20 15 Y 5 60

35. In the given figure, if PQRSis a parallelogram and ABII PS, then prove that SR Il OC.
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m Case-Study/Passage-Based (Fach Que. carries 4 M|

36. Vikas is working with TCS and he is sincere and dedicated to his work. He pays all his taxes on time
and invests the some amount of his salary in funds for his future.

He invested some amount at the rate of 12% simple interest and some other amount at the rate of 10%

simple interest. He received yearly interest of ¥ 130. But, if he interchanges the amounts invested, he
would have received % 4 more as interest.

On the basis of above information, answer the following questions.
(i) Consider the amount invested at 12% be pand at 10% be 4. Then, formulate the required linear

equation for first condition. (1%)

(ii) Formulate the linear equation for the second condition? 1%

(iii) (a) Find the value of p and g. »
Or

(b) Solve the following pair of equations
2x+y=8and3x+y =20 (1)

37. Polynomials are everywhere. They play a key role in the study of algebra, in analysis and mathematical
problems involving them.

Since, polynomial are used to describe curves of various types. Engineers use polynomials to graph the
curves on roller coasters.

XD PPN
VAV WV VAV, \V V. W
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On the basis of above information, answer the following questions.
(i) If the roller coaster is represented by the following graph y = p(x), then name the type of the

polynomial it traces. (1
Y
al |
3| 1]
AN | bl
JARNEAN]
X —4|-32\-1[ 1] 2| 3| 4 X
-1
I 2| /
I N
| Y
(i) If p(x) = 5x* —14x +8 then find the sum and product of zeroes. (2)
(iii) (a) Find a quadratic polynomial, the sum and product of whose zeroes are —3 and 2, respectively. (1)
Or
(b) In the graph shown above, find the zeroes of y = p(x). (¢h)

38. Walking is a good habit for human beings to improve health and stamina. In this order, Ayush
starts walking from his house to office. Instead of going to the office directly, he goes to bank first,
from there, he leaves his daughter to school and then reaches the office [assume that all distances
covered are in straight lines], If the house is situated at (2, 4), bank at (5, 8), school at (13, 14) and
office at (13, 26) and the coordinates are in kilometre.

______ Office
T (13, 26)

House
(2,4) School

(13, 14)

Bank
(5, 8)

On the basis of above information, answer the following questions.

(i) Find the distance between bank and office. (1)

(ii) Find the shortest distance between house and office. (1)

(iii) (a) Find the extra distance travelled by Ayush in reaching his office. (2)
Or

(b) If on the shortest path from house to office, a point divides the path in the ratio 4 : 3. Find the
coordinates of that point. (2)



Solutions

1. (a) Since, AAPQ~AABC
AQ_PQ . 10 _ 7
AC BC AC 3.5
& ac=235 L c—5em

2. (b) Here, ZABC=9(°
[ angle in a semi-circle is right angle]
In AABC, ZBAC+ LABC+ LACB=18(°
[angle sum property of triangle]

= 60°+90°+ LBCA=180°
= ZBCA =180°-150° = 30°
Now, ZOCP=9(° [ radius is perpendicular to

the tangent at the point of contact]
ZBCP=90°~£BCA =90° - 30° = 60°
3. (c)Here, Y fix;=3%x12+ 5% 14+ 8x 18+ 7x 20

=36+ 70+ 144+ 140=390

o Mean=2Jii 390 390, 4
Yfi 3+5+8+7 23

4. (d) Here, favourable outcomes =4, 5, 6

Total number of outcomes =6
_ Number of favourable outcomes

3.
6

N | =

Total number of outcomes
9. (o) Given, X f;d; =300, =f; =40and d; =x; — 20

We know that d;=x;—a
On comparing, we get 2 =20

S f.d
Mean,x=a+{ﬂ}=20+@

s f 40
=20+%=20+7.5=27.5
6. (c) We have, 2sin30=+/3 = sin36=§
= sin 30 =sin 60° = 30 = 6(0°
60°
= 0=—+H
3
6=20°

7. (a) Given, polynomial is f(x)=4x> + 4x —4a.
Since, 2 is a zero of the given polynomial.
F(2)=0= 42)* + 42)-4a=0

= 16+8-4a=0= 4a=24=>u=zz4=6
8. (b) We have, (x + 4)(3x =5)=0
= x+4=00r3x-5=0
= x=—40rx=E
3

Hence, the roots of the given equation are —4 and g

9.

10.

11.

12.

14.

(b) Given figure, OA = OB= AB=8cm
So, it’s an equilateral triangle.

L B=60°

Area of sector OACB= % X T X (8)2

=1><§><(8)2=33.52cm2
6" 7

Area of an equilateral AOAB= @ X (8)2 =27.71cm?

Hence, the area of shaded region =33.52-27.71
=58lcm?
(c) Given, a=6,d=-8and n=6
We know that a,=a+(n-1)d=6+(6—-1)x(-8)
=6+5x(-8)=6-40=-34
(a) Given numbers,
85=1x5x17and 152=1x2? x 19
- HCF (85,152)=1
(d) Let (1, 11)=(4,~3) and (x5, 1,) =(8,5)
Let (x, y) be the coordinates of the point which divides

the line joining the points (xq, 1) and (x,, i, ) in ratio
m:n=1:3internally.

so e T, |
(1(8)+3(4) 1(5)+3(=3) _(@ —_4)
I 1+3 7 1+3 44
=(5,-1)

. (c) We have,

2sin? 30° — 4cos? 45° + tan? 45° + cot? 45°

= 2(1)2 —4(1)2 +(1)2 + (1)
2 V2
+» sin 30° =%,cos 45° =i

tan45° =cot45° =1

=2><1—4><1+ 1+ 1=1—2+ 2=1
4 2 2 2

(a) Given, Cis the mid-point of PQ, where P (4, x),

Q(=2,4)and C(y, - 1).
4-2 x+4

Therefore, (y,—1)=| ——,
erefore, (1,— 1) ( > 5 )

x+4
= ,=1=|1,
(v,-1 ( 2 )
On equating the coordinates, we get
y=1

and —lziz4 =x+4=-2=x=-6

x=—6andy=1
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15.

16.

17.

18.

19.

20.

21.

(d) Given, LCM and HCF are equal.

Let two non-zero positive numbers are p and 4.

Then, HCF (p, q)=LCM (p, q)

Let HCF (p,q)=k = p=ka and q=kb

where, a2 and b are natural numbers.

“» HCF x LCM = Product of numbers
kxk=kaxkb = axb=1

.~ a=b=1, as they are natural numbers.

[given]

Hence, p =g or the numbers must be equal.

(d) Given spherical ball is exactly fit in the cubical box.
Therefore, the diameter of the sphere is equal to the
side of the cube.
ie. d=2a

d_2a

.. Radius of the sphere (r) = 5 5" a

.. Volume of the solid spherical ball =§ r’

4 .
= 5 7m3 Ccu units

(c) We have, 352=2x2x2x2x2x11
352=2"x11
(d) Given, 6x2-7x+2=0 ...(0)
On comparing Eq. (i) with ax? + bx + c=0, we get
a=6,b=-7and c=2
We know that D=0b? —4ac=(-7)> - 4(6)(2)=49-48=1
Hence, the value of discriminant is 1.
(a) Total number of times in which tail appeared
=30-20=10
1

10
.. Probability of getting a tail =—=—
ity or g g atal 30 3

So, the given Assertion (A) is true.
The given Reason (R) is also true.
Hence, both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).
(c) Taking first two terms,
common difference =2k + 1-k=k+ 1
Taking second and third terms,
common difference =5k —2-2k—-1=3k -3
Since, the terms are in AP.
k+1=3k-3=-2k=-4 = k=2
So, the given Assertion (A) is true.
We know that sum of n terms of an AP

n n
—E[Za +(n—-1)d] ;&E[a +(n—-1)d]

So, the given Reason (R) is false.

Let ABbe a tangent drawn at point A to a circle with
centre O such that AB=12cm and OB=13 cm.

We know that the tangent at any point of a circle is
perpendicular to the radius through the point of
contact.

22.

23.

~. InAAOB,OA L AB
Now, in right angled AOAB, OB? = OA% + AB?

0
13 cm
Al12cm B 1
= (132 =0A2+(12)*> = 169=0A? + 144
= OA?=169-144=25

OA=5cm
Hence, the radius of the required circle is 5 cm.
(a) LHS =(1+ tan? 0)(1+ sin 0)(1-sin 0)
=(1+ tan? 6)(1—sir12 9)=sec26><coszﬁ (@8]
[ sec?0—tan?0=1and sin® 0+ cos> = 1]

['.'secAz ! ](1)

cos A

(68)

_ cos?0

=——>—=1=RHS
cos” 0

(b) LHS = (cosec 8 —sin 6)(sec 6 —cos 0)

=(.i—sin9]( ! —cosG)
sin 0 cos 0

a2 —cos?
-2 °n 0. 1zcos”0 [+ 1=sin? A+ cos? A]
sin O cos O

_ cos? 0-sin” 0

=sin0-cos O .1 (D)
sin 6-cos 6 @
RHS = 1 :. 1 _ 51;16~c0562
tan 0+ cot 0 sm6+cos(9 sin“ 0+ cos“ 0
cosO sin0

=sinB-cos® [ sin? A +cos? A= 1]...(ii)
From Egs. (i) and (ii), LHS =RHS

Let a be the first term and d be the common difference
of an AP.

> The nth term of an APisa, =a+(n—-1)d
a3=a+2d = a+2d=4 ...(4)

(1

[ a3 =4(given)]
...(ii)
[ ag=-38(given)]

and ag=a+8d = a+8d=-8

On subtracting Eq. (i) from Eq. (ii), we get
6d=-12 :>d:_—22:—2

- From Eq. (i), a+2x(-2)=4

= a-4=4 = a=4+4=8

Let the nth term of this AP is zero.

68)

Then, a,=0

= a+(n-1)d=0

= 8+(n-1)(-2)=0

= (n=1)(-2)=-8= n—1=_—§=4
= n=4+1=5 R

D

Hence, 5th term of this AP is zero.



SAMPLE QUESTION PAPER 3 81

24.

25.

26.

Given, quadratic equation is pxz -9x-6=0

On comparing it with ax? + bx + c=0, we get
a=p,b=-9 and c=-6 (1)

Since, the given equation has equal roots.

So, the discriminant D will be zero.

RS D=0b*-4ac=0
= (-9 -4xpx(-6)=0 = 81+ 24p=0
-81
= 24p=-81 = p=—+r
p P="y
-
P~ (1)

(a) Here, two dice are thrown, so possible outcomes are
(1L,1),(1,2),(1,3),(1,4),(1,5),(1,6),
(2,1),(2,2),(2,3),(2,4),(2,5),(26),
(3,1),(3,2),(3,3),(3,4),(3,5),(3,6),
(4,1),(42),(4,3),(44),(4,5),(406),
(5,1),(5,2),(5,3),(54),(55),(506),
(6,1),(6,2),(6,3),(6,4),(6,5)and (6, 6)

.. Total number of outcomes =36

(1)
Let E=Event of getting a multiple of 2 on one die and
a multiple of 3 on the other die.
Here, multiples of 2 are 2, 4 and 6 and multiples of
3 are 3 and 6.
So, favourable outcomes for event E are (2, 3), (4, 3), (6, 3),
(2,6),(4,6),(6,6),(3,2),(3,4), (3, 6), (6,2) and (6, 4).
.. Number of outcomes favourable to E =11
. Required probability = ( E)

_ Number of favourable outcomes to E

Total number of outcomes

11
== 1
36 (D)

Or
(b) Area of rectangle =5x3=15 m?

and area of circle of radius 1 m =n(1)?> = m?

[ diameter=2m = radius:% =1 m] (1)

Now, probability that the die land inside the circle = %
ey

Given, radius of circle =80 m
and angle of sector = 60°
. Angles for the major sectors of both the circles at 8is
same i.e. 300°.
Radius of inner circle =80-30=50m (1)
.. Area of concrete track
300°
= 60 X T

300°

x(80)? “er <" X 507 1

[ area of track = area of outer sector
—area of inner sector]|
=% x T % (6400 — 2500) =§ % 3.14 %3900

=10205m?
. Yes, Love is right.

(1

21.

28.

Here, two circles are of radii OP=6 cm and O’ P=8 cm

These two circles intersect at Pand Q.
Here, OPand O’ Pare two tangents drawn at point P

ZOPO’=9(r

[tangents at any point of circle is perpendicular
to radius through the point of contact]

In AOPO’, by Pythagoras theorem,
00" =0P* + PO*

= 62+ 8% =00"
36+ 64=007
= 00’=10cm (@8]

Also, PAL OO’
Let OA=x, then AO'=10—x
In AOAP,

OP? = 0A% + AP? [by Pythagoras theorem]
= AP? =6% —x? =36 x> ...(i)
Now, in AAPO),

PO”?% = PA% + AO? [by Pythagoras theorem]
= PA%=8%—(10-x)? ... (i) (1)
From Egs. (i) and (ii), we get

36—x%=64—(10-x)>
=  36-x%=64-100—x% + 20x =20x =72
= X = 18 =3.6cm
5
From Eq (i), we get
AP =36-12.96=23.04 = AP=48cm

.. Length of common chord
=PQ=2AP=2x48=96cm

(a) Let v/3 be rational in the simplest form of E, where

(D)

pand g are integers and having no common factor
other than1and g#0, i.e. V3 =B.
q

On squaring both sides, we get
3:p—2 :>3q2:p2 (l)

Since, 3 ¢* is divisible by 3.
p2 is also divisible by 3.
= pis divisible by 3. ...(il) (1/2)
Let p=_3¢, for some integer c.
On putting p=3cin Eq. (i), we get

3¢°=(3¢)

= 3¢°=9% = ¢*=3¢ (1/2)
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Since, 3¢ is divisible by 3.
qz is divisible by 3.
= gisdivisible by 3. .L(i) (1)

From Egs. (ii) and (iii), we get 3 is a common factor of p
and g. But this contradicts our assumption that pand g
are having no common factor other than 1.

Therefore, our assumption that V3 is rational, is

wrong.

Hence, /3 is an irrational.
Or

(b) Time taken by Sania to drive one round of the field
=18 min

Time taken by Ravi to drive one round of the field
=12min (1

The LCM of 18 and 12 gives the exact number of

minutes after which they will meet at the starting point

again. (1)

Now, 18=2x3x3=2x3%and 12=2x2x3=2>x3

. LCMof 18 and 12=2? x3* =4x9=36

Hence, Sania and Ravi will meet again at the starting

point after 36 min. (1)
29. Given AABC~APQR

CM is the median of AABC and RN is the median of

APQR.

CM AB

T i) AAMC~APNR (ii) —=—
o prove (i) (ii) RN~ PO

Hence proved. (1)

Proof
(i) Given, AABC~APQR
AB_BC_AC 0
PQ QR PR
[ in similar triangles, corresponding sides are
proportional]
and ZA=/P,/B=/Qand ZC= /R ..(ii)
[ In similar triangles, corresponding angles
are equal] (1/2)

We know that the median bisects the opposite side.

AM = MB
= AB=2 AM
and PN= NQ
= PQ=2PN (1/2)
From Eq. (i), we have
AB_AC _ 2AM _AC
PQ PR 2PN PR
AM AC
—=— ...(iii)
PN PR
In AAMC and APNR, we have
LA=/P [from Eq. (ii)]
AM AC
and PN - PR [from Eq. (iii)]

So, AAMC=APNR
[by SAS similarity criterion] (1)

(i) We have, AAMC~APNR
AM _AC_cM
PN PR RN [ triangles are similar, so

corresponding sides will be proportional]
CM AC CM AB .
= = = [from Eq. (i)]

RN PR RN PQ

Hence proved. (1)

tan? 60° + 4cos® 45° + 3sec? 30° + 5cos> 90°
c0sec30° + sec60° —cot? 30°

) (V3)%+ 4(%)2 + 3(%}2 +5(0)

30. (a) We have,

2+2-(\/3)
1
s tan 60° = \/§,cos 45° = —,
V2
sec 30°=l,cosec 30°=i,sec60°=2,cot30° =43
V3 V3 @)
4 4
_3+§+3X§+0_3+2+4_9
4-3 1 (1)
Or
(b) Given, cos (A+ B)=0 =cos (A + B)=cos 90°
= A+ B=9(° G)
and  cot(A-B)=+/3 = cot(A- B)=cot30°
= A-B=30° -.(ii) (1)

On solving Egs. (i) and (ii), we get
A=60°and B=30
~.cos A-cos B—sin A-sin B
=c0s 60°-cos 30°—sin 60°-sin 30°

1.3 V3. 1 43 43
=—X——-——X—-=—-—=0
2 2 2 2 4 4
'.'cos60°=%,cos30°=§,
. NE (2)
sir130°=f,sin60°=—3
2 2
31. Given,2(2x+3)—25(x_3)=5
x—-3 2x+3
Let ZS_ ()
x-3
Then, v=3 _1 (1/2)
2x+3 y

Therefore, the given equation reduces to

2y-251=5 = 22 _25-5y
y

2y* ~5y-25=0

2y* - 10y + 5y —25=0
2y(y=5)+5(y=5)=0
(y=5)(2y+5)=0

=5 =—
y=oory=-

L A

»
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32.

Now, on putting y=5in Eq. (i), we get

ZF3_5 L 5x_15=2¢+3
x=3 1

= 3x=18 = x=6 (1/2)

Again, on putting y = —g in Eq. (i), we get

ZH3_ 5 5x+15=4x+6
x—3 2

o 9x=9 = x=1
Hence, the values of x are 1 and 6. (1)

(a) Let BACDbe a right-angled triangle such that
AB=15cm and AC=20cm.

Using Pythagoras theorem, we have

15 cm

B  x——

25 cm

20 cm

BC?= AB* + AC*> = BC? =15+ 20>
= BC? =225+ 400=625
BC=25cm
Let OB=xand OA=y.

Again, using Pythagoras theorem in AOABand AOAC,
we have

[take positive square root] (1)

AB?=0B*+ 0A% = 152 =x% +
= x*+y?=225 ...()
and  AC?=0A%+0C? = 20> =1 + (25— x)*
= (25-x)’+y*=400
On subtracting Eq. (i) from Eq. (ii), we get
{(25-x)2 + v} —{x? + 1} =400-225

.

= (25-x)? —x*=175
=  (25-x-x)(25-x+x)=175
[ a?=b?=(a-b)(a+b)]
= (25-2x)x25=175 =25-2x =7
= 2x=18= x=9 (€))

On putting x =9in Eq. (i), we get
81+12=225 = > =144

y=12
[taking positive square root]
Thus, we have OA =12cm and OB=9cm (1)

.. Volume of the double cone
= Volume of cone CAA’+ Volume of cone BAA’

=%rc(OA)2 xOC+%Tc(OA)2 x OB
1 2 1 2
=—mx12°x16+—-m x12°x9
3 3

[+ OC=25-9=16cm]

=%n><144(16+ 9)

=% x3.14x 144 % 25 cm®
=3768 cm? (1)
.. Total surface area of the double cone
= Curved surface area of cone CAA’
+ Curved surface area of cone BAA’

=T XOAXAC+nxOAx AB [. CSA of cone =mrl]
= x12x20+mx12x15
=420m =420x3.14 =1318.8 cm? 1)

Or

(b) Let BPC be the hemisphere and ABCbe the cone
mounted on the base of the hemisphere.

Let QRST be the right circular cylinder circumscribing
the given toy.

Q

1)
We have, height of cone, OA=4cm

Diameter of the base of the cone, d =8 cm
. Radius of the base of cone, r =% =g =4cm
Here, AP= AO+ OP=4+4=8cm 1)
Required space
= Volume of cylinder — (Volume of cone
+ Volume of hemisphere)

= anH—[lnrzh + gnr“”}
3 3

= 1tr2H—1 nrzh—gnr3
3 3

=n(4)2[8—1x4—3x4]
377 3

5[ 1. 2 here H= AP=8cm
=nr| H-—h—=r (1)
L 3 3 and h=AO0=4cm
=16mn 8—é—§]

.l 3 3
— 161 24—4—8}
. 3

=16mn xl—;=64n cm?

Hence, the right circular cylinder covers 64n cm® more

space than the solid toy. (2)
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33.

Let AD=1.2 m be the height of girl standing on the
horizontal line ABand let FH = EB=88.2m be the
height of balloon from the line AB.

At the eyes of the girl, the angles of elevation are
ZFDC=60° and ZEDC=30".

/60}6 4
2 B Sl (A
le 2m 'H |C
A<«x m~>r<7y m——B
Now, FG=EC=882-12=87m (D
Let the distance travelled by the balloon,
HB=ymand AH=xm.
DG=AH=xm
and GC=HB=ym
In right angled AFGD,
tan 60° _fe
DG
87
= V3=~ [ tan 60° =+/3]
x
87
- x=—L (1) (D
Ve )
In right angled AECD,
tan 30° = EC
DC
- 1 87
V3 DG+GC
[ tan30° = L and DC=DG+ GC]
V3
- 187
5 xey
(1)
= x+y=87V3 ...(ii)
On putting x =% from Eq. (i) in Eq. (ii), we get
87 1
“Lpy=87/3 = =87(\@——)
NERN ! V3 (1)
N _87(3-1)
V3
87x2 X V3 [rationalising]
= —_— T 1S1
B &
_87x243
3

=29%x2/3=58/3m
Hence, the distance travelled by the balloon during the
interval is 58v3 m. (1)

34.

(a) As the distribution is discontinuous, so firstly we
will convert it into a continuous distribution by using

adjustment factor of 1-ld_ 0.5, hence we get the
following table
Age (in years) Number of cases
4.5-14.5 6
14.5-24.5 11
24.5-34.5 21
34.5-44.5 23
44.5-54.5 14
54.5-64.5 5
Total 80

(2)
As, the class 34.5-44.5 has maximum frequency, so it is
the modal class.

Here, 1=345, f; =23, f, =14, fy=21and h=10

Mode=1+[ﬁ)xh
2fi-fo- 1 (1)
23—
VI (R S PO
2x23-21-14
=345+ 2 X 10=345+@
46-35 11
=345+ 1.82=36.32 (approx)
Hence, the modal age is 36.32 yr. (2)
Or
(b) The cumulative frequency table for the given datais
Class .
Interval Frequency(f) Cumulative frequency (cf)
0-10 5 5
10-20 X 5+ x(cf)
20-30 20 (f) 25+ x
30-40 15 40+ x
40-50 y 40+ x+y
50-60 5 45+ x+y
Total > f;=60
(2)
-+ Median =30

So, it lies in the interval 20-30.
Thus, 20-30 is the median class.

5 1=20,h=10, f=20,¢f =5+ xand N=60

N_,

Median =/ + -2

xXh

@—(5+ x)

30=20+ -2
20
30-5-x
2

x 10

= 10
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35.

36.

= 20=25-x = x=5 2)
Also, we have 60=45+x +y
= 15=x+y =15=5+y = y=10
Hence, the values of x and y are 5 and 10. (1)
Given PQRSis a parallelogram.
So, PQIISRand PSIIQR. Also, ABII PS.
A
Q >\
B R c
To prove OCIISR 1)
Proof In AOABand AOPS,
ABII PS
ZAOB=/POS [common angle]
Z0OBA=.0SP [corresponding angles]
. By AA similarity criterion,
AOAB~AOPS
Then, 05 = s ..(d)
OB AB
In ACABand ACQR,
ABIIPSIIQR
ZABC=ZQRC [corresponding angles]
LACB=ZQCR [common angle]
. By AA similarity criterion,
ACAB~ACQR
Then, CR_QR _ CR_PS (i)
CB AB CB AB
[ PS=QR]
From Egs. (i) and (ii), we get
CR_OS ~CB_OB
CB OB CR OS (1
On subtracting 1 from both sides, we get
CB OB
—-1=—-1
CR 0s
CB-CR OB-0S BR _BS
= = —=— ...(iid)
CR 0Ss CR OS
By converse of BPT,
SRIIOC Hence proved. (q)
(i) Vikas received ¥ 130 as profit.
. According to the situation,
12 10
—p+——q=130
100" " 1007

=  12p+104=13000

(ii) Vikas received 4 extra, if he interchange the
investment amount.

a1y

According to the situation,

10 p+ 12 g=130+4
100" 100
= 10p+ 129 =13400 1%)
(iii) From above situations, we have
12p+104=13000 ...()
and 10p+ 12 4=13400 ...(ii)
On adding Egs. (i) and (ii), we get
22p+ 22q=26400
= p+q=1200 ...(iii)
Now, subtracting Eq. (ii) from Eq. (i), we get
2p—2q=-400
= p—q=-200 ...(iv)
Now, on adding Egs. (iii) and (iv), we get
2p=1000 = p=3500
On putting the value of pin Eq. (iii), we get
q=1200-500=% 700 (1)
Or
We have, 2x+y=8 ...(1)
3x+y=20 ...(ii)
= y=20-3x

On substituting the value of y from Eq. (ii) in Eq. (i), we
get

2x+20-3x=8
= —x=8-20=-12 = x=12
On putting the value of x in Eq. (i), we get
2x12+y=8=y=8-24 =>y=-16 1)

37. (i) Since, graph of given polynomial intersects X-axis at

3 points. So, it has three zeroes. (1)

Hence, it is a cubic polynomial.
(ii) On comparing given polynomial
5x2 — 14x + 8 with ax? + bx + ¢, we get
a=5b=-14and c=8
Now, sum of zeroes, o + [3=_—b=—ﬂ=E
a 5 5 (@8]
and product of zeroes, af =§ =

o1l oo

(6D)

(iii) (a) Given, sum of zeroes, 0.+ =-3= b
a

and product of zeroes, aff =2= £
a

We know that if o.and f are zeroes of a polynomial,
then that quadratic polynomial is given by

x?2 =(o+PB)x + off
.. Quadratic polynomial is X% 43042, (1
Or
(b) The graph of given polynomial intersects X-axis
at points —4, —1and 2. So, zeroes of given
polynomial are -4, —1and 2. (1)
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38. (i) Here, required distance =/(13—5)? + (26— 8)?
=8 +18% = [64+ 324
=+/388 =2/97km
(ii) Here, required distance = \/( 13-2)% + (26 - 4)*

=117 + 222
= [121+ 484

=+/605 = 24.6 km

(iii) (a) Here, extra distance = Distance from house to bank
+ Distance from bank to school

+ Distance from school to office

— Distance from house to office

+,/(13-5) + (14-8)
+(13-13)% + (26— 14)?
—J(13-2)% + (26— 4)?

My Reflection & Concept (s) | got stuck on

=9+ 16+ [64+ 36
+,/0+144 - [121+ 484
=/25 + /100 + +/144 - /605
=5+10+12-24.6=27-246
=2.4km
Or

(b) Let the coordinates of the required point be (x, y)
which divides the path between house and office in
ratio 4 : 3. Then, by section formula,

x )_(4>< 13+3%x2 4x26+ 3><4)

7

4+3 4+3
(x’y):(w, 104 + 12)
7 7
= (x,y)=(5—8,1—16)
77

.. The coordinates of the point are (5—78, 1i76)

Problem Points

Write down any difficulties, doubts,

Question (s) | couldn’t complete

or mistakes you faced in this paper.

Discuss these points with your teacher
and sort them out.

What confused me most

Time issue faced in




