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Sample Paper – 1
Mathematics Class X

Time: Three hours                  Max. Marks: 80

General Instructions:

1. All Questions are compulsory.

2. The question paper consists of thirty questions divided into 4 sections A, B, C and D.
Section A comprises of ten questions of 01 mark each, section B comprises of five questions 
of 02 marks each, section C comprises of ten questions of 03 marks each and section D 
comprises of five questions of 06 marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the 
exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided in one question of 
02 marks each, three questions of 03 marks each and two questions of 06 marks each. You 
have to attempt only one of the alternatives in all such questions.

5. In question on construction, drawings should be neat and exactly as per the given 
measurements. 

6. Use of calculators is not permitted. However, you may ask for mathematical tables.

Section A (Each 01 mark)

1. State the Fundamental Theorem of Arithmetic.

2. In figure, the graph of a polynomial p(x) is given. Find the zeroes of the polynomial.
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3.  If a system of equations 2x + 3y = 7 and 2ax + (a + b)y = 28 has infinitely many 
solutions, then find the relation between a and b.

4. If 8 tan x = 15, then fin the value of (sin x – cos x).

5. If sum of n terms of an AP is given by Sn = 3n2 + 5n, then find the common difference of 
this AP.

6. A cylinder, a cone and a sphere are of the same radius and same height. Find the ratio of 
their curved surface areas.

7. In triangles ABC and DEF, 40A E∠ = ∠ = o , AB : ED = AC : EF and 65F∠ = o , then find 
the measure of angle B.

8. A tangent AB at a point A of a circle of diameter 12 cm meets a line through the centre O 
at a point B so that OB = 10 cm. Find the length of AB.

9. Two identical dice are thrown. Find the probability that same number appear on each of 
them.

10. Which measure of central tendency is given by the X-coordinate of the point of 
intersection of the ‘more than’ ogive and ‘less than’ ogive?
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Section B (Each 02 marks)

11. Solve for x and y

1 1and ,  0,        
2 6

xy xy x y x y
x y x y

= = + ≠ ≠
+ −

12. If A, B and C are interior angles of a triangle ABC, then show that 
B C Asin cos

2 2
+  =  

13. If the points (a, 0), (0, b) and (1, 1) are collinear, then prove that 
1 1 1.
a b

+ =

14. In figure, if ABE ACD∆ ≅ ∆ , prove that ADE ABC∆ ∆: .

15. A bag contains 5 red, 9 green and 8 white balls. One ball is drawn at random from the 
bag. Find the probability of getting
(i) A white ball or a green ball.
(ii) Neither a green ball nor a red ball.

Or

Find the probability of selecting a number from the number 1, 2, 3 …15 is multiple of 2 or 4.

Section C (Each 03 marks)
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16. Prove that a positive integer n is a prime, if no prime p less than or equal to n  divides 

n.

17. If one zero of the polynomial 4 3 2( ) 6 26 138 35p x x x x x= − − + −  is 2 3+ , find other 

zeros.

18. Solve the following system of linear equations graphically:
2x + y = 8 and 3x – 2y = 12
Also, find the coordinates of the points where the lines meet the X–axis.

19. Determine an A.P. whose 3rd term is 16 and when 5th term is subtracted from 7th term, 
we get 12.

20. Prove that: ( ) ( )6 6 4 42 sin cos 3 sin cos 1 0θ + θ − θ + θ + =

Or

If 2 2tan (1 )eθ = + , then find the value of ( )3sec tan cosecθ θ θ+ .

21. If the point C(–1, 2) divides internally the line segment joining A(2, 5) and B in the 
ratio 3 : 4, then find the co-ordinates of B.

Or

The co-ordinates of the centre and a point P on the circle are (1, 2) and (3, 4) respectively, 
find the circumference of the circle.

22. Find the area of the rhombus whose vertices in order are (2, – 1), (3, 4), (– 2, 3) and 
(–3, – 2).

23. Draw a triangle PQR with sides QR = 7.2 cm, Q = 45°, P = 100°. Also, construct a 
triangle similar to PQR whose sides are 4/5 of the corresponding sides of it.

24. From an external point X two tangents XY and YZ are drawn to a circle with centre O. 
Show that ∠YXZ = 2∠OYZ.
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25. Two circles touch internally. The difference between their areas is 154π cm2 and the 
difference between their centers is 7 cm. Find the radii of the circles.

Section D (Each 06 mark)

 26. A Swimming pool is filled with three pipes having uniform flow. The first two pipes 
operating simultaneously fill the pool in the same time during which the pool is filled by the 
third pipe alone. The second pipe fills the pools five hours faster that the first pipe and four 
hours slower that the third pipe. Find the time required by each pipe to fill the pool 
separately.
Or

Solve:
21 14 8 29,   0x x x

x x
   − + + = ≠      

27. The angle of elevation of the top of the tree from a point A on the ground is 60o. On 
walking 20 m away from its base, to a point B, the angle of elevation changes to 30o. What 
is the height of the tree?

Or

A fire in an institution B is reported on telephone to two fire stations E and F, 10 km apart 
from each other on a straight road. E observes that the fire is at an angle of 60o to the road 
and F observes that it is at an angle of 45o to the road. Which station should send its team 
and how much distance the team will have to travel?

28. Prove that, in a triangle, if square of one side is equal to the sum of the squares of the 
other two sides, then the angle opposite to the first side is a right angle.
Using the theorem, find the area of the triangle PQR (in figure).
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29. A tent consists of frustum of a cone, surmounted by a cone. If the diameters of the 
upper and lower circular ends of the frustum be 14 m and 26 m respectively, the height of 
the frustum be 8 m and the slant height of the surmounted conical portion be 12m, find the 
area of canvas required to make the tent. (Assume that the radii of the upper circular end of 
the frustum and the base of surmounted conical portion are equal).

Or

A container, opened from the top and made up of a metal sheet, is in the form of a frustum 
of a cone of height 16 cm with radii of its lower and upper ends of 8 cm and 20 cm, 
respectively. Find the cost of the milk which can completely fill the container, at the rate of 
Rs. 20 per liter. Also find the cost of metal sheet used to make the container, if it costs Rs. 
8 per 100 cm2 [Take π  = 3.14]

30. Find the mode of the following distribution:

Profit (in 
Cr Rs.)

More than 
120 

More than 
140 

More than 
160 

More than 
180 

More than 
200 

More than 
220 

Number of 
companies

60 54 42 28 18 10

End

Solution

Section A (Each 01 mark)

1. Fundamental Theorem of Arithmetic: Every Composite number can be factorized as a 
product of prime numbers. This factorization is unique, apart from the order in which the 
prime factors occur.

2. The given graph of polynomial p(x) cuts the X-axis at x = – 2 and x = 1. So, x = – 2 and 
x = 1 are the zeroes of the given polynomial.
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3. The given system of equations 2x + 3y = 7 and 2ax + (a + b)y = 28 has infinitely many 
solutions, if 

2 3 7
2 28

2( ) 3(2 )
2 2 6
2 4

2

a a b
a b a
a b a
b a
b a

= =
+

⇒ + =
⇒ + =
⇒ =
⇒ =

4. Here, 8 tan x = 15

2
2 2

15tan
8

15 64 225 289sec 1 tan 1
8 64 64

17 8sec cos
8 17

15sin
17

15 8 7sin cos
17 17 17

x

x x

x x

x

x x

⇒ =

+ = + = + = =  

⇒ = ⇒ =

⇒ =

− = − =

5. Here, Sn = 3n2 + 5n
∴  S1 = 3 (1)2 + 5 × 1 = 3 + 5 = 8,
S2 = 3(2)2 + 5 × 2 = 3 × 4 + 10 = 12 + 10 = 22
S3 = 3 (3)2 + 5 × 3 = 3 × 9 + 15 = 27 + 15 = 42
a1 = S1 = 8, a2 = S2 – S1 = 22 – 8 = 14, a3 = S3 – S2 = 42 – 22 = 20
d = a2 – a1 = a3 – a2 = 14 – 8 = 20 – 14 = 6
Hence, common difference of this AP is 6.

6. Let the radius of the cone, cylinder and sphere be r.
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Then the height of cylinder = 2r
Height of cone = 2r

Curved surface area of cylinder 2
1 2 (2 ) 4S r r r= p = p ,

Curved surface area of cone 2 2 2 2
2 (2 ) 5 5S r r r r r r=p + =p = p  and

Curved surface area of sphere 2
3 4S r= p

2 2 2
1 2 3: : 4 : 5 : 4 4 : 5 : 4S S S r r r= p p p =

7. In triangles ABC and DEF,

( )

( )
( )

40 given and

      By  similarity

65         CPCT

A E
AB AC
ED EF

ABC EDF SAS

C F

∠ = ∠ =

=

⇒

∴ ∠ = ∠ =

o

o

:V V

Now, In ABCV
180

  40 65 180
  75

A B C
B

B

∠ + ∠ + ∠ =
⇒ + ∠ + =
⇒ ∠ =

o

o o o

o

8. Diameter = 12 cm
∴ Radius = OA = 6 cm, OB = 10 cm
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In ∆OAB,
OB2 = OA2 + AB2

⇒  102 = 62 + AB2

⇒  AB2 = 102 – 62

⇒  AB = 8 cm

9. Favorable events, ( ) ( ) ( ) ( ) ( ) ( ){ }1, 1 , 2, 2 , 3, 3 , 4, 4 , 5, 5 , 6, 6A =
i.e. n(A) = 6
Total outcomes n(S) = 36

6 1( )
36 6

P A∴ = =

10. Median, the x-coordinate of the point of intersection of less than ogive and more than 
ogive represents the median of observations.

Section B (Each 02 marks)

11. The given system of linear equations is:

1 1and ,  0,        
2 6

xy xy x y x y
x y x y

= = + ≠ ≠
+ −

By using cross multiplication, the given equations can be written as
2                ...(i)
6                ...(ii)

x y xy
x y xy

+ =
− =

Adding (i) and (ii), we get

2 12 8
8 4
xx xy y y
x

= ⇒ = ⇒ =

Substituting 
1
4

y =  in (i),
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1 1 12
4 4 2 4
2 1 1

2 4 2 4
1 12
4 2

xx x x

x x x

x x

 + = ⇒ − = −  
−⇒ = − ⇒ = −

⇒ = − × ⇒ = −

12. A, B & C are interior angles of triangle ABC.

180
180 90

2 2 2 2

90
2 2

Now, sin sin 90 cos
2 2 2

o

o
o

o

o

A B C
A B C

B C A

B C A A

∴ + + =

⇒ + + = =

+⇒ = −

+   = − =      

13. For the points to be collinear the area of the triangle will be 0. 

{10 ( 1) 0(1 0) 1(0 )}
2
0 ( 1) 0(1 0) 1(0 )
0

Dividing by throughout, we get
1 1 1

a b b

a b b
ab a b

a b ab
ab

a b

= − + − + −

⇒ = − + − + −
⇒ = − −
⇒ + =

+ =

14. Here, given that ABE ACD∆ ≅ ∆
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and

In the triangles and , we have

and

So, by - - criterion of similarity, we have
~

ABE ACD
AB AC AE AD

AB AC
AD AE
AB AD
AC AE

ADE ABC
AB AD BAC DAE
AC AE

S A S
ADE ABC

∆ ≅ ∆
= =

⇒ =

⇒ =

= ∠ = ∠

∆ ∆

15. Number of balls in bag = 5 + 9 + 8 = 22 = n(S) (say)
(i) Number of white or green balls = 8 + 9 = 17

∴  Probability of white or green ball = 
17
22

(ii) Number of green or red ball i.e. ( ) 9 5 14n A = + =
Number of neither green nor red ball

( )n A = n(S) – n(A) = 22 – 14 = 8

Hence, probability of neither green nor red = 
8 4
22 11

=

Or
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Sample space S = {1, 2, 3, …, 15}, n(S) = 15
Let A = multiple of 2 or 4 = {2, 4, 6, 8, 10, 12, 14}
i.e. n(A) = 7

( ) 7Required Probability ( )
( ) 15
n AP A
n S

= = =

Section C (Each 03 marks)

16. Let n be a positive integer and let’s assume that n is not prime. 

Also suppose that no prime p less than or equal to n  divides n. 

Since, n is not a prime number it can be written as n = ab, where 1 < a < b, 

 and a n b n⇒ ≤ ≥  (LHS of the above equation can be divided as n n× )

Let p be a prime factor of a, then p a n≤ ≤   and p divides a. 

Hence, p divides ab ⇒ p divides n ⇒ a prime less than n  divides n, which contradicts 

our assumption. Hence n is prime.

17. Since, one zero of f(x) is 2 3+  , therefore 2 3−  will be the other zero.

( ){ } ( ){ } ( ) ( )
( ) ( ) 22 2

2 3 2 3 2 3 2 3

2 3 4 1

x x x x

x x x

− + − − = − − − +

= − − = − +

So, 2 4 1x x− +  is the factor of f(x).

Let us now divide ( )f x  by 2 4 1x x− + .
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( ) ( )

( ) ( )
( ) ( )

2 2

2

2

Hence, ( ) 4 1 2 35

Now, 2 35
7 5 35

7 5 7

5 7

f x x x x x

x x
x x x
x x x

x x

= − + − −

− −
= − + −
= − + −

= + −

( ) ( )If 5 7 0,
Either 5 0 or 7 0

5 or 7

x x
x x

x x

+ − =
+ = − =

⇒ = − =

Hence, the other zeros are ( )2 3− , –5 and 7.

18. We have, 2 8 8 2x y y x+ = Þ = -
Table of 8 2y x= −

and

3 2 12
2 3 12

3 12
2

x y
y x

xy

- =
Þ = -

-
Þ =

3 12Table of
2
xy −=

Plotting the points A(1, 6), B(2, 4), C(3, 2) and D(4, 0) and joining them by a line, we get a 
line ‘l ’ which is the graph of 2x + y = 8.

Further, plotting the points D(4,0), E(2, –3), F(0, –6) and G(6,3) and joining them by a line, 
we get a line ‘m’ which is the graph of 3x – 2y = 12.
From the graph of the two equations, we find that the two lines l and m intersect each other 
at the point D(4, 0).

∴ x = 4, y = 0 is the solution.
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The first line 2x + y = 8 meets the x–axis at x = 4. The second line 3x – 2y = 12 meets the 
x–axis at x = 4. 

From the graph, we observe that both the lines meet the X–axis at D(4, 0).

19. Determine an A.P. whose 3rd term is 16 and when 5th term is subtracted from 7th term, 
we get 12.
Let ‘a’ and d be the first term and common difference of the AP
3rd term of AP = 16
i.e. a + 2d = 16           …(1) and
7th term – 5th term = 12
i.e. (a + 6d) – (a + 4d) = 12
⇒ 2d = 12

⇒ d = 12/2 = 6         …(2)

BY equation (1) and (2), we get
a + 2(6) = 16
⇒ a = 16 – 12 = 4

First term = a = 4, second term = a + d = 10, Third term = a + 2d = 16, …
Hence, the required AP is 4, 10, 16, …

20. 
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( ) ( )
( )

32 2 2 2 2 2

22 2 2 2

2 2 2 2

2 2 2 2

LHS 2 sin cos 3sin cos sin cos

3 sin cos 2sin cos 1

2 1 3sin cos 3 1 2sin cos 1

2 6sin cos 3 6sin cos 1
2 3 1 0 RHS

θ θ θ θ θ θ

θ θ θ θ

θ θ θ θ

θ θ θ θ

 = + − +  
 − + − × +  

   = − + − +   
= − − + +
= − + = =

Or

( )
( )

( )

2 2

2 2 2

3

3

3

2

2

2

2

2 3

3/22

Given tan 1

sec 1 tan 2

Now, sec tan cosec
sin 1sec
cos sin

1 sinsec .
cos cos

sec sec tan
sec (1 tan )
sec .sec sec

2

e

e

e

θ = −

⇒ θ = + θ = −

θ + θ θ
θ= θ + ×
θ θ

θ= θ +
θ θ

= θ + θ θ
= θ + θ
= θ θ = θ

= −

21. Let the co-ordinates of B be (x, y), it is given that AC : BC = 3 : 4 ,so the co-ordinates 

of C are 
3 4 2 3 4 5 3 8 3 20, ,

3 4 3 4 7 7
x y x y+ × + × + + =  + +  

.

But the co-ordinates of are ( 1,2).
3 8 3 201 and 2

7 7
3 8 7 and 3 20 14
3 15 and 3 6

5 and 2
Hence, the co-ordinates of are ( 5, 2).

C
x y

x y
x y
x y

B

−
+ +∴ = − =

⇒ + = − + =
⇒ = − = −
⇒ = − = −

− −

Or
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To find the circumference, we need to know the radius, the length of the radius 

2 2

2 2

(3 1) (4 2)

2 2 4 4 8 2 2 units

OA = − + −

= + = + = =

Hence, Circumference = 2 2 2 2 4 2 unitsrπ π π= × × =

22. Let the rhombus be denoted by PQRS where the co-ordinates are P(2, – 1), Q(3, 4) , 
R(– 2, 3) and S(– 3, – 2). 

Area of the rhombus =
1 diagonal1 diagonal 2
2

× ×

First, we find the length of diagonals SQ and PR. 
2 2 2 2

2 2 2 2

(3 3) (4 2) 6 6 72 and

(2 2) (3 1) 4 4 16 16 32

SQ

PR

= + + + = + =

= + + + = + = + =

Area of the rhombus = 
1 P
2
SQ R× ×

1 1 172 32 2304 48 24 sq. units
2 2 2

= × × = × = × =

23. 
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Here, 
' ' ' ' 4

5
P Q QR R P
PQ QR RP
= = =

(Note: Don’t write steps in examination; these are here only for understanding)
Steps of Construction:
(1) Draw a line segment QR = 7.2 cm

(2) Construct RQXÐ = 45° at Q and construct QRYÐ  = [180° – (45° + 100°)] = 35°

(3) Rays QX and RY intersect each other at P. DPQR is given triangle. 

(4) Draw any ray QZ making an acute angle RQZÐ with QR.

(5) Locate 5 points Q1, Q2, Q3, Q4 and Q5, on QZ, such that QQ1 = Q1Q2 = Q2Q3 = Q3Q4 = 
Q4Q5 
(6) Join RQ5

(7) Through Q4 draw a line parallel to RQ5 (by making an angle equal to ÐQQ5R) at Q4 

intersecting QR at a point R’
Then QR’ : QR = 4 : 5.
(8) Now, draw a line segment R’P’ parallel to the side PR.
Thus, the obtained triangle P’QR’ is the required triangle, which is 4/5 of the original triangle 
PQR, such that

' ' ' ' 4
5

P Q QR R P
PQ QR RP
= = =

24. Since, tangents drawn from an external point of a circle are equal in length.
∴  XY = XZ
⇒  ∆XYZ is an isosceles triangle.
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⇒  ∠XYZ = ∠XZY (Angles opposite the equal sides)

In ∆XYZ,
∠XYZ + ∠XZY + ∠YXZ = 180°
⇒  2∠XYZ = 180° – ∠YXZ

⇒  ∠XYZ = 90° – ½ ∠YXZ

⇒  ½ ∠YXZ = 90° – ∠XYZ … (i)

Since, OY ⊥ XY
∴  ∠OYX = 90°
⇒  ∠OYZ + ∠XYZ = 90°

⇒  ∠OYZ = 90° – ∠XYZ … (ii)

Comparing equations (i) and (ii), we get
½ ∠YXZ = ∠OYZ
⇒  ∠YXZ = 2∠OYZ

25. Let R and r be the radii of the circles.
The difference between the centers of circles = 7 cm
∴  R – r = 7 … (i)
The area of circle with radius R = πR2

The area of circle with radius r = πr2

The difference between their areas = 154π
∴  πR2 - πr2 = 154π
⇒  π (R2 – r2) = 154π
⇒  R2 – r2 = 154

⇒  (R + r) (R – r) = 154 … (ii)

Put R – r = 7 in equation (ii), we get
R + r = 22           … (iii)
By solving equation (i) and (iii), we get
R = 14.5 and r = 7.5
Thus, the radii of the bigger and smaller circles are 14.5 cm and 7.5 cm respectively.

Section D (Each 06 mark)

 26.  Let the Volume of the pool be V and x the number of hours required by the second pipe 
alone to fill the pool. Then, the first pipe takes (x + 5) hours, while the third pipe takes (x – 4) 
hours to fill the pool. So the parts of the pool filled by the first, second and third pipes in one hour 

are , and
5 4

V V V
x x x+ −

 respectively.
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Let the time taken by the first and second pipes to fill the pool simultaneously be t hours. Then the 
third pipe also takes the same time to fill the pool.

According to the question,

( ) ( )

( ) ( )
( ) ( )

2

2 2

5 4
1 1 1

5 4
2 5 4 5

8 20 0 10 2 20 0
10 2 10 0

10 2 0
10  2

V V Vt t
x x x

x x x
x x x x

x x x x x
x x x

x x
x or x

 + = + − 
 ⇒ + = + − 

⇒ + − = +

⇒ − − = ⇒ − + − =
⇒ − + − =

⇒ − + =
⇒ = = −

But x cannot be negative. So, x = 10
Hence, the timings required by first, second and third pipe to fill the pool individually are 15 
hours, 10 hours and 6 hours respectively.

Or

2
2

2 2
2

2 2
2

2
2

1 1Let , then

1 2

1 2 4

1 4

x y x y
x x

x y
x

x y
x

x y
x

 + = + =  

⇒ + + =

⇒ + − = −

 ⇒ − = −  

Putting 
1x y
x

+ =  in the given equation
21 14 8 29x x

x x
   − + + =      

, we get  
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2

2

2

4( 4) 8 29
4 8 45 0
4 18 10 45 0
(2 5)(2 9) 0
2 5 0  or   2 9 0

5 9  or   
2 2

y y
y y
y y y
y y
y y

y y

− + =
⇒ + − =
⇒ + − − =
⇒ − + =
⇒ − = + =

−⇒ = =

i.e. 
1x
x

+ = 
5
2

 or 
9
2

−

Now

2

2

2

2

5 1 5If
2 2
1 5

2
2 2 5
2 5 2 0
2 4 2 0
( 2)(2 1) 0

2 0    or   2 1 0
12  or  
2

y x
x

x
x
x x
x x
x x x
x x
x x

x x

= ⇒ + =

+⇒ =

⇒ + =
⇒ − + =
⇒ − − + =
⇒ − − =
⇒ − = − =

⇒ = =

2

2

2

9 1 9If
2 2
1 9

2
2 2 9
2 9 2 0

9 81 16 9 65
4 4

y x
x

x
x
x x
x x

x

−= − ⇒ + =

+ −⇒ =

⇒ + = −
⇒ + + =

− ± − − ±⇒ = =

Hence, the roots of the given equation are 
1 9 652, ,
2 4

− ±
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27. Let the height of the tree be h meters then, 

 

tan 60 3

3
3

,
1tan 30
3

1
20 3

1
320

3
3 1

20 3 3
3 20 3

2 20 3

10 3

o

o

In ABC
AB
BC

h hBC
BC

In ABC
AB

BC CD
h

BC
h
h

h
h

h h

h

h

∆

= =

⇒ = ⇒ =

∆

= =
+

⇒ =
+

⇒ =
+

⇒ =
+

⇒ = +

⇒ =

⇒ =
Or

Here, E and F are two fire stations on the straight road and B is the position on the building, 
draw BL ⊥ EF.
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Since, EF = 10 Km, therefore if we take EL= x, then FL=10 – x  
In ,

tan 60 3

3 3

In ,

tan 45 1

1 10
10

On equating the values of , weget

10 3

10 3 1 10( 3 1) 5( 3 1)
23 1 3 1

5 (1.73 1) 5 0.73 3.65
3.65and 10 3.65 6.35

Now, we need to find th

o

o

ELB
BL
EL
h h x
x
FLB

BL
LF

h h x
x

h

x x

x

x
EL LF

∆

= =

⇒ = ⇒ =

∆

= =

⇒ = ⇒ = −
−

− =

− −⇒ = × = = −
+ −

⇒ = × − = × =
∴ = = − =

e valueof EB,
In ,

sec60 2 2 3.65 7.30 kmo

ELB
EB EB
EL

∆

= = ⇒ = × =

28. First Part:

Given: A triangle ABC, such that 2 2 2AC AB BC= +
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A

CB

D

FE
Construction: Construct a triangle DEF such that DE = AB, EF = BC and 90E∠ = o .

Proof: In order to prove that 90B∠ = o , it is sufficient to show that ABC DEF:V V .

Since, DEFV  is a right triangle right angled at E, therefore, by Pythagoras theorem, 

( )
( )

( )

2 2 2

2 2 2

2 2 2 2 2

     and By construction

               Given

                   ...

DF DE EF
DF AB BC DE AB EF BC

DF AC AB BC AC

DF AC i

= +

⇒ = + = =  
 ⇒ = + = 

⇒ =

Q

Q

Thus, in ABCV  and DEFV ,

[ ]
[ ]

,       By construction and

                      From equation (i)

90

AB DE BC EF

AC DF
ABC DEF
B E

= =

=
∴ ≅
⇒ ∠ = ∠ = o

V V

Hence, ABCV  is a right triangle right-angled at B.

Second Part:

In the figure, triangles PQR and PSM are right angle triangles.
In right angled triangle PSM,
PQ2 = PS2 + SQ2

⇒  PQ2 = (6)2 + (8)2
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⇒  PQ2 = 36 + 64 = 100

⇒  PQ2 = 100

⇒  PQ = 10 cm

Now, in right angled triangle PQR,
QR2 = PQ2 + PR2 
⇒  (26)2 = (10)2 + PR2

⇒  PR2 = 676 – 100 = 576

⇒  PR = 24 cm

2

1Now, Area of
2

1 10 24 120 cm
2

PQR PQ PR∆ = × ×

= × × =

29. A tent consists of a frustum of a cone of height (h) 8 m with diameter 2r and 2R of its 
upper circular end and lower circular ends are 14 m and 26 m, respectively.

2 2

2 2

8m, r = 7m, R =13m
Slant height of the frustum of cone is given by

( )

(8) (13 7) m 64 36 m

100 10

∴ =

= + −

= + − = +

= =

h

l h R r

m m
Let the slant height of the cone (conical portion) be l1 cm.
∴ l1 = 12 m (given)
Area of the canvas required = Curved surface of the tent
= Curved surface of the frustum + Curved surface of the cone
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1

2

2

2

2

2

2

( )
22 22(13 7) 10 7 12
7 7

22[20 10 84]
7
22 [200 84]
7
22 284
7
6248

7
892.57 .

π π= + +

 = × + × + × ×  

= × +

= +

= ×

=

=

R r l rl

m

m

m

m

m

m

Or

Let h be the height and R and r be the radii of upper and lower ends of a frustum of a cone, 
respectively.
Then, h = 16 cm, R = 20 cm and r = 8 cm
Volume of the frustum of a cone
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2 2

2 2 3

3

3

3

[ ]
3

3.14 16 [(20) (8) 20 8] cm
3

3.14 [400 64 160] cm
3

3.14 16[624] cm
3

3.14 16 208 cm

π= + +

×= × + + ×

×= + +

×=

= × ×

h R r Rr

Cost of 1 liter milk = Rs. 20
⇒ Cost of 1000 c.c. milk = Rs. 20
⇒ Cost of 1000 cm3 milk = Rs. 20

Thus, the cost of (3.14 x 16 x 208) cm3 of milk which can completely fill the container in the 

form of a frustum of a cone 
20 3.14 16 208.

1000
× × × =   

Rs

2 2

2 2

62.80 3328Rs
1000

Rs 208.99840 Rs 209 (approx.)

Now, ( ) cm

(16) (20 8) cm

256 144 cm
20 cm

l h R r

× =   
= =

= + −

= + −

= +
=

Total surface area of the frustum of a cone
2( )π π= + +l R r r

= [3.14 x 20 x 20 (20 + 8) + 3.14 x (8)2] cm2

= 3.14 x [20 x 28 + 64] cm2

= 3.14 x [560 + 64] cm2

= 3.14 x 624 cm2

= 1659.36 cm2

Cost of metal sheet used to make the container in the form of the frustum of a cone
= Rs. 8 per 100 cm2

∴ Cost of metal sheet used to make the container of 1959.36 cm2
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8 1959.36Rs
100

Rs 156.75

× =   
=

30. Firstly, change this distribution in the normal frequency distribution:

Profit (in Cr. Rs.) Number of companies

120 – 140 6

140 – 160 12

160 – 180 14

180 – 200 10

200 – 220 8

220 – 240 10

Total 60

Since, the frequency of the class interval 160 – 180 is greatest, i.e., 14, therefore the modal 
class is 160 – 180.

l  = lower limit of the modal class = 160

f0 = frequency of the class preceding the modal class = 12 
f1 = frequency of the modal class = 14
f2 = frequency of the class succeeding the modal class = 10
h = height or class size of the modal class = 20

\   Mode = l  + 1 0

1 0 22
f f
f f f

 −
 − − 

 × h

⇒  Mode = 160 + 
14 12

2 14 12 10
− 

 × − − 
 × 20

⇒  Mode = 160 + 6.67 = 166.67 (Approx)

End
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