SAMPLE QUESTION PAPER (BASIC) - 01
Class 10 - Mathematics
Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question Paper has 5 Sections A-E.

2. Section A has 20 MCQs carrying 1 mark each

3. Section B has 5 questions carrying 02 marks each.

4. Section C has 6 questions carrying 03 marks each.

5. Section D has 4 questions carrying 05 marks each.

6. Section E has 3 case based integrated units of assessment (04 marks each) with subparts of the values of 1, 1 and 2
marks each respectively.

7. All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 2 Qs of 3 marks and 2 Questions of
2 marks has been provided. An internal choice has been provided in the 2marks questions of Section E.

8. Draw neat figures wherever required. Take m =22/7 wherever required if not stated.

Section A

1. If the line segment joining the points A (x;, y1) and B(x», y») is divided by a point P in the ratio 1 : k internally,  [1]

then the coordinates of the point P are

To—key  yo—ky Tot+key  yat+ky
% ( 1tk 0 1tk ) b) ( T+k O 1tk )
0) Tytkry  yotky d) xy+kry  yitkys
-k ' 1-k I+ ' 14k
2. Inthe given figure, PQ and PR are tangents to a circle with centre A. If ZQPA = 27° then ZQAR equals [1]
Q
P
R
a) 153° b) 117°
c) 63° d) 126°
3. A die is thrown once. The probability of getting a prime number is [1]
)3 b) +
J3 d) 2

4. The distance of the point (4, 7) from the x-axis is [1]




10.

11.

12.

13,

14.

15.

a)7 b) 4
o) 11 d) V65
The value of k so that the system of equations 3x - 4y - 7 = 0 and 6x - ky - 5 = 0 have a unique solution is
a) k# -8 b) k # 4
Q) k# -4 d) k#8
The distance between the points (3, -2) and (-3, 2) is:
a) 40 b) 44/10
c) 2v/10 d) v/52
A letter is chosen at random from the word ASSASSINATION. The probability that it is a vowel is
a) & b)
o) i d) =

How many bricks each measuring (25 cm x 11.25 cm x 6 cm) will be required to construct a wall (8 m x 6 m

%X 22.5 cm)?

a) 7200

c) 8000

b) 4800

d) 6400

A card is selected from a deck of 52 cards. The probability of its being a red face card is

x2 - 30x + 225 = 0 have

a) Real roots
¢) Real and Equal roots

If one root of the equation x2

a)3

c)2

b) +

2

d)%

b) No real roots

d) Real and Distinct roots

+ ax + 3 =0 is 1, then its other root is

b) -3
d) -2

Ifina AABC,/ZC = 90° and /B = 45°, then state which of the following is true?

a) Perpendicular = Hypotenuse

c) Base = Hypotenuse + Perpendicular
The HCF of 135 and 225 is:

a)5s

c) 45

b) Base = Hypotenuse

d) Base = Perpendicular

b) 15
d) 75

If the coordinates of a point are (-5, 11), then its abscissa is

a) -5

c)5

b) 11
d) -11

The ratio between the height and the length of the shadow of a pole is v/3 : 1, then the sun’s altitude is

(1]

(1]

(1]

(1]

(1]

[1]

(1]

(1]

(1]

[1]

(1]




16.

17.

18.

19.

20.

21.

22,

23.

a) 45° b) 30°

c) 75° d) 60°

The arithmetic mean of 1, 2, 3, 4, ..., n is: [1]
a) ng;l b) n(n2+1)
02 d) =

The least positive integer divisible by 20 and 24 is [1]
a) 480 b) 240
¢) 360 d) 120

Graphically, the pair of equations 6x - 3y + 10 = 0, 2x - y + 9 = 0 represents two lines which are [1]
a) parallel b) Intersect at two points
¢) coincident d) intersect at a point

Assertion (A): No two positive numbers can have 18 as their H.C.F and 380 as their L.C.M. [1]

Reason (R): L.C.M. is always completely divisible by H.C.F.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
Assertion (A): Two similar triangles are always congruent. [1]

Reason (R): If the areas of two similar triangles are equal then the triangles are congruent.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
Section B
Is the given statement correct or not correct? [2]

If two coins are tossed simultaneously there are three possible outcomes- two heads, two tails or one of each.

Therefore, for each of these outcomes, the probability is % ;
On comparing the ratios %, i and % find out whether the pair of linear equations are consistent, or [2]

inconsistent: %m +2y=8;2x+ 3y =12,

OR
Half the perimeter of a rectangle garden, whose length is 4 m more than its width, is 36 m. Find the dimensions of the
garden.
The graph of y = p(x) in a figure given below, for some polynomial p(x). Find the number of zeroes of p(x). [2]
$ Y '
i -
;_4 axe. >y
X = e
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24,
25.

26.
27.

28.

29.

30.

31

32.

33.

34.

Find the coordinates of a point A, where AB is the diameter of a circle whose centre is (2, -3) and B is (1, 4).
In the adjoining figure, sides AB, BC and CA of a triangle ABC, touch a circle at P, Q, and R respectively. If PA

=4 cm, BP =3 cm and AC = 11 cm, then find the length of BC.
A

OR
If AB is a chord of a circle with centre O. AOC is a diameter and AT is the tangent at A as shown in figure. Prove

that /BAT = ZACB.

N
~ | e
rd b
/ )
I | \,1'
| ( 3
\ 1
\ A ¥
R /
e

Section C
Write all the other trigonometric ratios of Z A in terms of sec A.
Form the pair of linear equations for the problem and find their solution by substitution method. The coach of a
cricket team buys 7 bats and 6 balls for Rs. 3800. later, she buys 3 bats and 5 balls for Rs. 1750. Find the cost of
each bat and each ball.
Show that 5 — /3 is irrational.

OR

Find the LCM and HCF of 336 and 54 and verify that LCM x HCF = product of two numbers.

Diagonal AC and BD of a trapezium ABCD with AB| DC intersect each other at point O. Using a similarity

OB
oD -

O is the centre of a circle of radius 5 cm. T is a point such that OT =13 cm and OT intersects the circle at E. If

criterion for two triangles, show that gg =

AB is the tangent to the circle at E. Find length of AB.
OR
Prove that parallelogram circumscribing a circle is a rhombus.

From a top of a building 100 m high the angle of depression of two objects are on the same side observed to be

459 and 60°. Find the distance between the objects.

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

OR

The difference of the squares of two numbers is 45. The square of the smaller number is 4 times the larger number.
Determine the numbers.
Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and PR and
median PM of another triangle PQR. Show that AABC ~ APQR
An elastic belt is placed around therein of a pulley of radius 5cm. One point on the belt is pulled directly away

from the center O of the pulley until it is at P, 10cm from O. Find the length of the best that is in contact with the

[2]
[2]

[3]
31

31

[3]

(3]

[3]

[51

[5]

[51]




rim of the pulley. Also, find the shaded area.

OR

PQRS is a diameter of a circle of radius 6 cm. The lengths PQ, QR and RS are equal. Semi-circles are drawn on PQ

and QS as diameters as shown in Fig. Find the perimeter and area of the shaded region

35" If the median of the distribution given below is 28.5, then find the values of x and y. [5]
Class Interval frequency
0-10 ]
10-20 X
20-30 20
30-40 15
40-50 ¥
50-60 5
Total 60
Section E
36.  Read the text carefully and answer the questions: [4]

Shanta runs an industry in a shed which was in the shape of a cuboid surmounted by half cylinder. The

dimensions of the base were 15m x 7m x 8 m.

The diameter of the half cylinder was 7 m and length was 15 m.

(1) Find the volume of the air that the shed can hold.

(i) If the industry requires machinery which would occupy a total space of 300 m® and there are 20 workers

each of whom would occupy 0.08 m? space on an average, how much air would be in the shed when it is

working?

(iii)  Find the surface area of the cuboidal part.

OR

Find the surface area of the cylindrical part.




37.

38.

Read the text carefully and answer the questions: [4]
Saving money is a good habit and it should be inculcated in children from the beginning. Mrs. Pushpa brought a
piggy bank for her child Akshar. He puts one five-rupee coin of his savings in the piggy bank on the first day. He

increases his savings by one five-rupee coin daily.

(i) If the piggy bank can hold 190 coins of five rupees in all, find the number of days he can contribute to put
the five-rupee coins into it
(ii)  Find the total money he saved.
(iii) How much money Akshar saves in 10 days?
OR
How many coins are there in piggy bank on 15th day?
Read the text carefully and answer the questions: [4]

A bird is sitting on the top of a tree, which is 80m high. The angle of elevation of the bird, from a point on the
ground is 45°. The bird flies away from the point of observation horizontally and remains at a constant height.

After 2 seconds, the angle of elevation of the bird from the point of observation becomes 30°. Find the speed of

flying of the bird.

P
T

.
4 - S0m

A C

(i) Find the distance between observer and the bottom of the tree?

(i)  Find the speed of the bird?

(iii)  Find the distance between second position of bird and observer?
OR

Find the distance between initial position of bird and observer?




Solution
SAMPLE QUESTION PAPER (BASIC) - 01
Class 10 - Mathematics

Section A

xo+kay  yatkyy
o) (2 2

Explanation: Let coordinates of P be (x, y) which divides the line joining A(x;, y1) and B(x», yp) in the ratio 1 : k

myp:mp=1:k

_ MmpTgtmar)

Ty g
_ lxmotkxay _ mothay
1+k 1+k
mily+moy
Andy — L
my+ma
_ lxyatkxy
T 1tk
_ bathky
1+k
. pf B2tk Yy tkyy
Y 1+k 7 1+k
(d) 126°
Explanation:

In the given figure, PQ and PR are tangents drawn from an external point P to a circle with centre A.

ZQPA =27°, ZQAR =7

AP bisects ZQPR and ZQPA =27° given

ZQPR =2 x 27°=54°

But ZQPR + ZQAR = 180° (QARP is a cyclic quadrilateral)
= 54° + /QAR = 180°

= Z/QAR = 180° - 54° = 126°

© 3

Explanation: Prime number on a die are 2, 3, 5

.. Probability of getting a prime number on the face of the die = % = %
@7

Explanation: The distance of the point (4, 7) from x-axis = 7

(d)k+#8

Explanation: Given: a; =3,a,=6,b; =-4,b,=-k, ¢y =-7and c; =-5

) . ‘ b
If there is a unique solution, then Z—: —

by
3 —4
:)*g%_—k
= 3k#£-4X 6
= k#8

(d) /52

Explanation: Let us take (3, — 2) and (- 3, 2) as (xq, y1) and (X3, y3)

Using distance formjula, d = \/(332 -2+ (o —n)?
d=+/(-8-3)+(2-(-2))°
d=+/(—6)% + (2 + 2)?

d=+/36 + (4)?




10.

11.

12.

13:

d=4/36 +16

d=+/52

@

Explanation: Vowels present in the given wordare A, A, I, A, I, O =6
Number of possible outcomes = {A, A, 1, A, 1,0} =6

Number of total outcomes = 13

Required Probability = 1%

(d) 6400
Explanation: Volume of the wall = (800 x 600 x 22.5) cm?,

. volume of the wall
Number of bricks = !

volume of 1 brick
_ [ BO0x600x22.5\ _
- ( 25%11.25%6 ) = 6400
3

Explanation: In a deck of 52 cards, there are 12 face cards i.e. 6 red (3 hearts and 3 diamonds) and 6 black cards (3 spade and
3 clubs)

So, probability of getting a red face card = 6/52 = 3/26

(c) Real and Equal roots

Explanation: D = (-30)2 -4 x 1 x 225

D =900 - 900

D = 0. Hence Real and Equal roots.

(a)3

Explanation: The given equation is x> +ax+3=0
One root = 1

and product of roots = ﬁ = % =3
Second root = % =3

(d) Base = Perpendicular
A

Explanation:

U]

B Cc
Given: in triangle ABC, /C = 45°, and /B = 90°,
Perpendicular

Since, tan f = 5
Per d?g-ﬁlar
= tan 45° = ——
Base
Perpendicular
Base

= Base = perpendicular

= ==

(c) 45

Explanation: We have,
135=3 x 45
=3x3x%x15
=3x3x3x5
=33x 5

Now, for 225 will be
225=3x 75

=3 X 3 X 5%X5
=32 % 52

The HCF will be 32 x 5 =45




14. (a)-5
Explanation: Since x-coordinate of a point is called abscissa.
Therefore, the abscissa is -5.

15.  (d) 60°
A
Explanation:
g
B B
Let the height of the pole be AB = /3« meters and the length of the shadow be BC = x meters and angle of elevation = 6
3z
stanf = -
=tanf = /3
=>tan # = tan 60°
=60=60°
16. (d) %+
Explanation: According to question,
14+243+...4n

Arithmetic Mean =
nin+1)

T

17.  (d) 120
Explanation: Least positive integer divisible by 20 and 24 is
LCM of (20, 24).

20=22x5

24=23x3

. LCM (20,24) =23 x 3 x 5=120
Thus 120 is divisible by 20 and 24.

18.  (a) parallel
Explanation: Given: a; =6,a =2,b; =-3,by =-1,¢; =10 and ¢ =9

a1 =6,as=2,by = -3,bo=—1,c0 =10 andes =9

Hoell_8_3h _-3_3a_1

R = AT 1Vl 1. 1tm 8
CI_E

butcz_ %

N ! 1

'ﬂ.g_bz [

Therefore, the lines are parallel.

19. (a) Both A and R are true and R is the correct explanation of A.
Explanation: 380 is not divisible by 18.

20. (d) A is false but R is true.
Explanation: Two similar triangles are not congruent generally. So, A is false but R is true.
Section B
21. All possible outcomes = (H, H), (H, T), (T, H), (T, T)

Favourabe outcomes

Probability of an event = —=—=————"

Probability (2 heads) = %
Probability (2 tails) = 7
It is not correct.
If we want to get the probability of them we should categorize the outcomes like this but they are not equally likely because one
of each can result in two ways from a head-on first coin and tail on second or from the tail on first and head on second.
22. Given equations are:
%a‘: +2y=8;2x+3y=12




Compare equation %m + 2y =8 witha;x +b;y + ¢y =0and 2x + 3y = 12
with asx + byy + ¢ = 0, We get, a; = %, a1=%,b1=2,cl=-8,a2=2,b2=3,t:2=-12

a1
a2

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

Let length of rectangular garden = x metres

and width of rectangular garden = y metres

According to given conditions, perimeter = 36 m

3 (2x +2y) =36

= x+y=36....()

and x = y+4

= X-y=4.....(i)

Adding eq. (i) and (ii),

2x=40=x=20m

Subtracting eq. (ii) from eq. (i),

2y=32=y=16m

Hence, length = 20 m and width = 16 m
23. There is no zero as the graph does not intersect the x-axis at any point.
24. We want to find coordinates of point A. AB is the diameter and coordinates of centerare (2, -3) and, coordinates of point B are (1,

4).

Let coordinates of point A are (X, y). Using section formula, we get

9 21

2
=4=x+1
=x=3
Using section formula, we get
g EE
3=

=4+ y= -6

=y=—6-4=-10

Therefore, Coordinates of point A are (3, —10).
25. In triangle ABC, we have

BP = BQ = 3cm

AP = AR =4cm

(tangents drawn from an external point to the circle are equal).

So, RC=AC-AR

=11-4

=7 cm

Hence RC=CQ =7 cm

Then, BC = BQ + QC

=7+3
=10 cm
OR
,fkvi—;\\
r/ \\Q‘
-f 2"
1 / |

T

!

= -l
2 T

\\5 __///
Given: Chord AB, diameter AOC and tangents at A of a circle with centre O.
To prove: ZBAT = ZACB

Proof: Radius OA and tangent AT at A are perpendicular.




26.

27,

.. ZOAT = 90° (radius at the point of contact of tangent is perpendicular)
= /BAT =90° - /BAC .....(i)
AOC is diameter.
S4B =90
= /C + /BAC = 90°
= ZC=90°- ZBAC ...(ii)
From (i) and (ii), we get
ZBAT = ZACB. Hence, proved.
Section C
sin A can be expressed in terms of sec A as:
sin A = /sin® A
sinA = 4/(1 — cos® A)

sind=,/1—-—

sec? A

2 A
sinA=1,f—m;4 -
sec” A
sinA=—1—\/sec2A—1
sec

Now,

cos A can be expressed in terms of secA as:

R G
cos A = — i

tanA can be expressed in the form of sec A as:

As, 1+ tan?A = sec?A

= tand=+/feec? A1)

since A is an acute angle, and tan A is positive when A is acute, So, tan A = \/m

Now cosecA can be expressed in the form of sec A as:
1

cosecA = —
sin A
cosecA = L
sec A
—
‘.,."1--:9&0:2 A
v 1-sec? A
cosecA = ———
sec A
Now, cot A can be expressed in terms of sec A as:
et
cot A = —
as, 1 + tan?A = sec?A
cotA = ———
«.,"ssec5 A-1

Let the cost of each bat and each ball be Rs.x and Rs. y respectively. Then, according to the equation, The pair of linear equations
formed is

7x + 6y = 3800 ....... (1)

3x + 5y = 1750 ...... (2)

From equation (2), 5y = 1750 - 3x
17503z

y =123 3)

5

Substitute this value of y in equation (1), we get

72 + 6 (@) — 3800

35z + 10500 — 18z = 19000

17z + 10500 = 19000

17z = 19000 — 10500

172 = 8500

z =20 — 500

Substituting this value of x in equation (3), we get

_ 1750-3(500) _ 17501500 _ 250 _ 50
Y= 5 - 5 - 5

Hence, the cost of each bat and each ball is Rs.500 and Rs.50 respectively.

P44 el

Verification,




28.

29.

Substituting x = 500 and y = 50, we find that both the equations (1) and (2) are satisfied as shown below:
Tz + 6y = 7(500) + 6(50)

= 3500 + 300 = 3800

3z + 5y = 3(500) + 5(50)

= 1500 + 250 = 1750 . This verifies the solution.

Let us assume, to the contrary, that 5 — /3 is rational.

That is, we can find coprime numbers a and b (b # 0) such that 5 — /3 = %
Therefore, 5 — = = /3

Rearranging this equation, we get /3 =5 — % =
b
But this contradicts the fact that /3 is irrational

This contradiction has arisen because of our incorrect assumption that 5 — /3 is rational.
So, we conclude that 5 — \/5 is irrational.

./, \

N,

=

50,336=2><2><2><2><3><7=24><3><7

5b—a
b
is rational, and so /3 is rational.

Since a and b are integers, we get 5 —

OR

] ]

[ 3

9

| | |
[ 3 ]
S0,54=2x3x3x3=2x33
Therefore,
LCM (336, 54) = 21 x 3% x 7= 3024
HCM (336,54)=2x 3=6.
Verification:
LCM x HCF = 3024 x 6 = 1814 and 336 x 54 = 18144

i.e. LCM x HCF = product of two numbers
D C

A B
Given A trapezium ABCD in which AB|| DC'. The diagonals AC and BD intersect at O.
To Prove In AOAB and AOC D, we have
ZOAB= Z0CD [alternate angles, since AB|| DC']
and ZOBA = Z0DC [alternate angles, since AB||DC]
AOAB~ AOCD [by AA-similarity].
04 _ OB

Hence, oC = 0D




ClearlyZOPT =90°

Applying Pythagoras inAQO PT, we have

OT?=0P? +PT?2

=132 =52+ PT?

= PT?=169-25=144

= PT=12cm

Since lengths of tangents drawn from a point to a circle are equal. Therefore,
AP = AE = x(say)

= AT =PT - AP = (12 - x)cm

Since AB is the tangent to the circle E. Therefore, OF | AB
= ZOEA=90"°

= LAET = 90° [Applyng Pythagoras Theorem in AAET]
= (12-x)* =x* + (13- 5)?

= 144 - 24x + x> =x* + 64

=> 24x = 80

1
ﬁ:l!:?ocm

Similarly, BE = 13—ncm

. AB=AE+BE= (4 + §)om
20

= Fcm
OR
B__=2 &
.JF‘/— A
4 tlll#
P Ir
" ;
S i 4
\\—,__ -
A Q =)

Given ABCD is a parallelogram in which all the sides touch a given circle
To prove:- ABCD is a rhombus

Proof:-

*.* ABCD is a parallelogram

.. AB=DC and AD = BC

Again AP, AQ are tangents to the circle from the point A

SLAP=AQ

Similarly, BR = BQ

CR =CS

DP =DS

(AP + DP) + (BR + CR) = AQ + DS + BQ + CS = (AQ + BQ) + (CS + DS)
= AD +BC=AB + DC

= BC+BC=AB+AB['." AB=DC, AD = B(C]

= 2BC = 2AB

= BC=AB

Hence, parallelogram ABCD is a thombus




31.

32,

45° 80° .
¢ B o

In the given figure,

LACO = LCOAX = 45°

and ZABO = /X AB=60°

Let A be a point and B, C be two objects.

In A AOC, 42 — tan 45°

100 o
= C0 =100m
Also in /A ABO, % — tan 60°
100
= OB — ﬁ
BC=C0O - 0B=100- &
Nk
ol
3-1 3—1
100T = IOOT X
100(3—+/3)
= fm

Section D
Let the original average speed of the train be x km/hr.
Time taken to cover 63 km = % hours
Time taken to cover 72 km when the speed is increased by 6 km/hr =

By the question,we have,

63 72
z + z+6 =3

o dl g, M

T r+6
126424z _ 4

2 +6
= 45X + 126 = X + 6x
= x2-39x-126=0
= x2-42x +3x-126=0
= X(x-42)+3(x-42)=0
= (x-42)(x+3)=0
=x-42=00rx+3=0
=x=42o0rx=-3
Since the speed cannot be negative, x # —3.
Thus, the original average speed of the train is 42 km/hr.
OR
Let the larger number be x. Then,
Square of the smaller number = 4x

Also, Square of the larger number = x?

It is given that the difference of the squares of the numbers is 45.
s xP<4x=145

=x%-4x-45=0

= x%-9x +5x-45=0

=x(x-9)+5(x-9)=0

= X-9=0o0r,x+5=0=x=9,-5

Case I When x = 9: In this case, we have

Square of the smaller number = 4x = 36

2 hours

z+6




.. Smaller number = +6.

Thus, the numbers are 9, 6 or 9, - 6

CASE IT When x = -5: In this case, we have

Square of the smaller number = 4x = - 20. But, square of a number is always positive. Therefore, x = - 5 is not possible.

Hence, the numbers are 9, 6 or 9, - 6.
A P

1]3 24
/LN /
33: = - & a [0 R

E

M

H

Given : In AABC and APQR The AD and PM are their medians,
such that 28 = 4D _ AC

PQ  PM ~ PR
To prove : AABC ~ APQR
Construction : Produce AD to E such that AD = DE and produce PM to N such that PM = MN. Join CE and RN.
Proof : In AABD and AEDC
AD=DE
£LADB = £ZEDC (vertically opposite angles)
BD = DC(as AD is a median)
AABD = AEDC (By SAS congruency)
or, AB= CEFE (By CPCT)
Similarly, PQ = RN

CE _ 24D _ AC

RN ~ 2PM ~ PR

or CE _ AE _ AC
RN PN PR

So AACE ~ APRN

Z3=/4

Similarly £#1 = £2

L1+ L3=224 24

So /A= /Pand
AB _ AC (o,
PQ ~ PR

— A B A
cosf = oP 10 2
= @ =60°
= /AOB=2 x §=120°
. _ 120x 2xwx5 _ 10w R R
S ARCAB= =—5——cm= -cm _3—360x27rr]

Length of the belt that is in contact with the rim of the pulley

= Circumference of the rim - length of arc AB
10

=27 x 5cm - = cm
— 20w
S
120x7x5%5 25
Now, the area of sector OAQB = %c’m2 = T?rcm2 [ Area = % X 71'1‘2]

Area of quadrilateral OAPB = 2(Area of AOAP) = 25\/3 cm?
[" AP = /100 — 25=+/75 =5+/3 cm)|
Hence, shaded area = 254/3 — %Tﬂ = 2—35[3\/§ — 7] em?
OR




PS = Diameter of a circle of radius 6 cm = 12 cm

.‘.PQ=QR=RS=1,—32=4CH1,QS=QR+ RS = (4 + 4)cm =8 cm

Let P be the perimeter and A be the area of the shaded region.

P = Arc of semi-circle of radius 6 cm + Arc of semi-circle of radius 4 cm + Arc of semi-circle of radius 2 cm

= P=(rx6+7mx4+7mx2)em=12nrcm
and, A = Area of semi-circle with PS as diameter + Area of semi-circle with PQ as diameter - Area of semi-circle with QS as

diameter.

=>A=%x2—fx(6)2+%x%x22—%xz—fx(él)?

@AZ%x2_?2(62+22—42)=%x%x24=%cm2 =37.71 cm?

Monthly Consumption i Cumulative Frequency

35, consumers ( f;)

0-10 5] 5]
10-20 X 5+Xx
20-30 20 25+x
30-40 15 40 +x
40-50 y 40+x+y
50-60 5 45+x+y
Total > fi=n=60

Here, > f; = n =60, then % = 5—20 = 30, also, median of the distribution is 28.5, which lies in interval 20 — 30.

.". Median class = 20 - 30
S0,1=20,n=60,f=20,cf=5+xandh =10
45+ x+y=060

S TE 1 T )

T

Now, Median =1 + [ 2

—cf

f

. 98.5 =20+ [30‘53”)

=285 =20+ L=

L8 2
=57.0=65—=z
=zc=60656—-57T=38

=x=8

Putting the value of x in eq. (i), we get,
8+y=15

=y=7

|

]xlO

Hence the value of x and y are 8 and 7 respectively.
Section E
36. Read the text carefully and answer the questions:
Shanta runs an industry in a shed which was in the shape of a cuboid surmounted by half cylinder. The dimensions of the base
were 15m x 7m x 8 m.




The diameter of the half cylinder was 7 m and length was 15 m.

1

(i) Total volume = volume of cuboid + >

x volume of cylinder.

For cuboidal part we have

length = 15 m, breadth = 7 m and height = 8 m

.'. Volume of cuboidal part =1 x b x h=15 x 7 x 8m? = 840m?
Clearly,

r = Radius of half-cylinder = % (Width of the cuboid) = %m

and, h = Height (length) of half-cylinder = Length of cuboid = 15 m

2
.*. Volume of half-cylinder = %mﬁh = % X % X (%) % 1bm? = %551113 = 288.75m?

Thus the volume of the air that the shed can hold = (840 + 288.75) m> = 1128.75 m3
(i1) Total space occupied by 20 workers = 20 x 0.08m?® ==1.6 m3
Total space occupied by the machinery = 300 m3

.*. Volume of the air inside the shed when there are machine and workers inside it
= (1128.75 - 1.6 - 300) m>

= (1128.75 - 301.6) m 3 = 827.15 m3

Hence, volume of air when there are machinery and workers is 827.15
(iii)Given for the cuboidal part

length L = 15 m, Width B =7 m, Height =8 m

Surface area of the cuboidal part

=2(LB + BH + HL)

=2(15x 7+7 x 8+8 x 15)

=2(105 + 56 + 120) = 2 x 281 = 562 m?

OR

For the cylindrical partr=3.5cmand 1= 15m

Thus the surface area of the cylindrical part

=1(2mrl)=3.14 x 3.5 x 15

= 164.85 m?
37. Read the text carefully and answer the questions:
Saving money is a good habit and it should be inculcated in children from the beginning. Mrs. Pushpa brought a piggy bank for
her child Akshar. He puts one five-rupee coin of his savings in the piggy bank on the first day. He increases his savings by one
five-rupee coin daily.

it

5 .. 10 ., 15 , 20 , 25  ..to ndays

1
1 coin 2 coins 3 coins 4 coins 5 coins

n coins

We can have at most 190 coins
je,1+2+3+4+5+ .. tonterm=190

= 22 x 1+ (n—1)1] =190

= n(n+1)=380=n%+n-380=0

= nm+20)(n-19)=0=(n+20)(n-19)=0
=n=-200orn=19=n=-200rn=19

But number of coins cannot be negative




..n =19 (rejecting n = -20)
So, number of days = 19

(ii) Total money she saved =5+ 10+ 15+ 20+ ... =5+ 10 + 15+ 20 + ... upto 19 terms
=L x5+ 19-1)5]
— 19 - 1900 _
=2 [100] = 5 = 950
and total money she shaved = X950

(iii)Money saved in 10 days
Sn=%[2a+ (n—1)d]

— 10 =
= S10=5[2%x5+ (10 - 1) x 5]
= S1p = 5[10 + 45}]
= SlO =275
Money saved in 10 days = 3275
OR
Number of coins in piggy bank on 15th day
Sp=%[2a+ (n—1)d]
= Si5 = 2[2 x 5+ (15 — 1) x 5]
= Si5 =2 [2+14]
= S15=120
So, there are 120 coins on 15th day.
38. Read the text carefully and answer the questions:
A bird is sitting on the top of a tree, which is 80m high. The angle of elevation of the bird, from a point on the ground is 45°. The
bird flies away from the point of observation horizontally and remains at a constant height. After 2 seconds, the angle of elevation

of the bird from the point of observation becomes 30°. Find the speed of flying of the bird.

AT TR T T T T T LA

'l e 8m

(i) Given height of tree = 80m, P is the initial position of bird and Q is position of bird after 2 sec the distance between
observer and the bottom of the tree

In AABP
tan 45° = %
_ 80
=1=45
= AB=80m
(ii) The speed of the bird

In AAQC

= AC=80,/3m
AC-AB =BC
= BC=804/3 —80=80(v/3 — 1)m

+ 1 — Distance
Speed of bird = ,)I,ime

v 80(/3-1
= 80 - IWD _4p(/3-1)
= Speed of the bird = 29.28 m/sec
(iii)The distance between second position of bird and observer.

In AAQC

i 0:%
sin 30 e




= 3=
= AQ=160m

OR
The distance between initial position of bird and observer.

In AABP

i 0= &
sin 415 %ﬁ
AT ar

= AP =802m




