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Q2. Volume and surface area of a solid hemisphere are numerically equal. 

What is the diameter of hemisphere? 

Sol: Volume of a solid hemisphere= Surface area of hemisphere. 

Let r be the radius of the solid hemisphere. 

Volume = 2 nr3 

3 

Surface area = 3nr 2 

3x3 9 r=--=-
2 2 

:. Diameter = 2r = 2 x
9 

= 9 units 
2 

Q3. 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 than or 

equal to 1? 

Sol: The squares of the numbers chosen at random are 9, 4, 1 and 0. 

Out of these numbers, only O and 1 are less than or equal to 1. 

Correspondingly, the numbers out of the given numbers whose square is 

less than or equal to 1 are -1, 0 and 1. 

So, number of favourable cases= 3 

And total number of possible outcomes = 7. 

.-. Required Probability = Number of favourable cases
Total number of possible outcomes 

=-



04. If the distance between the points (4, k) and (1, 0) is 5, then what can

be the possible values of k?

Sol: Distance between any two points (x1, y1) and (x2, y2) is given by 

�(x2 -x1'f +(Y2-Y1'f 

Thus, �(1- 4)2 + (o - kf = 5 

:::::, 9+ k2 = 5 

Squaring both sides, we get 

9+k2 =25 

2 ::::,k = 25-9 

= k = ±4 

The possible values of k are 4, -4. 



Section - B 

Q5. Find the roots of the quadratic equation ./2x2 + 7x + 5 2 = O 

Sol: Comparing the equation 2x2 + 7x + 5./2 = 0 with ax2 +bx+ c = 0. 

We get a = ./2, b = 7, c = 5-/2 

D = b2 -4ac

= (7)2 -4 X -/2 X 5-/2 

=49-40=9 

So it has real roots. 

-b±,Jo
X=---

2ac 

Q6. Find how many integers between 200 and 500 are divisible by 8.

Sol: The integers between 200 and 500 which are divisible by 8 are 208, 

216 ....... .496. 

This forms an AP. with first term a = 208 and common differenced = 8. 

General term. Tn =a+ (n-1� 

496 = 208 + (n -1) X 8 

=> 496 -208 = 8(n -1) 

� 288 = 8(n -1) 

288 
:=:>n-1=-

=> n = 36 + 1 = 37 



Here, there are 37 integers lying between 200 and 500 which are divisible 

by 8. 

Q7. Prove that tangents drawn at the ends of a diameter of a circle are 

parallel to each other. 

Sol: Let AB be the diameter of the given circle, and let PQ and RS be the 

tangent lines drawn to the circle at points A and B respectively. Since 

tangent at a point to a circle is perpendicular to the radius through the 

point. 

p 

:.AB .1PQ and AB .1RS 

::::) LPAB = go
0 and LABS= go

0

::::)LPAB=LABS 

B 

::::)PQRS [·: LPAB and LABS are alternate angles]

s 

Q 



QB. Find the value of k for which the equation x2 + k(2x + k-1)+ 2 = Ohas

real and equal roots. 

Sol: Simplifying the equation x2 + k(2x + k-1)+ 2 = 0 

2 2=>X +2kx+k -k+2=0 

Comparing this equation with ax2 +bx+ c = O 

We get a = 1, b= 2k, c = k2 - k + 2 

It will have real and equal roots if D = b2 -4ac = 0 

2 2 => 4k -4k + 4k - 8 = 0 

09. Draw a line segment of length 8 cm and divide it internally in the ratio

4: 5.

Sol: 

Steps of construction: 

Step 1: Draw a line segment AB = 8 cm by using a ruler. 

Step 2: Draw a ray making an acute angle LBAX with AB. 

Step 3: Along AX, mark off 9(= 4+5) points A,,A
2
,A

3
,A,,A

5
,A

6
,A7 ,A

8 
and A

9
such 





Section - C 

011. If m"' term of an A.P is !and n
th term is _!_ , then find the sum of its

n m

first mn terms.

Sol: Let a be the first term and d be the common difference. 

To find the kth term of an A. P., we use the formula Tk =a+ (k -1):i 

Given, Tm=! 
n

1 �a+ (m-1)d = -................ (1)
n 

1 AndTn =­
m 

1 � a + (n -1)d = -...... ............ (2)
m 

Subtracting equation (2) from equation (1 ), we get 

1 1 (m-1-n+1�=---
n m 

( \.I m-n m-nf'=-­
mn 

1 �d=­
mn 

Substituting the value of d in equation (1 ), we get 

a+ (m-1)=�
mn n 

m 1 1 �a+---=­
mn mn n 

1 1 1 �a+---=­
n mn n 



:=-a=­
mn 

To find the sum of first k terms of given AP., we use the formula

sk = � [2a + (k - 1)j]

:. S = mn [_3_ + (mn -1)]
mn 2 mn mn 

= mn [_3_ + mn __ 1_]
2 mn mn mn 

= mn 
[-1- + 1] = 1 + mn

2 mn 2

012. Find the sum of n terms of the series

(4-�)+(4-�)+(4- �)+ .......... . 

2 1 1 =4---4+-=--n n n

3 2 1
=4---4+-=--

n n n 

Thus, the given series form an A.P. with first term ( 4- �J and common



difference - ..!.
n

Sum of n terms = n [2a + (n-1)d]
2 

=�[s- 2 -1+�]2 n n 

7n 1
=---

2 2 

7n 1 Hence Sn = ---
2 2 



Q13. If the equation (1 + m2 )x2 + 2mcx + c2
- a2 = O has equal roots then

show that c2 = a21 + m2 

Sol: Comparing the equation with kx..2 +Bx+ C = 0

We get A= (1 + m2 ),B = 2mc,C = c2 -a2 

The equation has equal roots if D = B2 -4AC = O

Hence proved.

Q14. 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. 

Sol: Radius of conical vessel, r = 5 cm

Height of conical vessel, h = 24 cm

Volume of conical vessel = ; nr 2h

1 22 3=-x-x 5x5x 24cm 
3 7 

Volume of water contained in conical vessel
3122 22 3=-x-x-x 5x5x24 =-x 5x5x6cm 
4 3 7 7 

Radius of cylindrical vessel, R = 10 cm



Let height of cylindrical vessel = H cm

Volume of cylindrical vessel � 1tR2H

According to the given equation, Volume of water in conical vessel =
Volume of water in cylindrical vessel.

22 22 
:. -x5x 5x 6 =-x 10 x 10 xH

7 7 

22 -x5x5x6
·H-�7=--­
.. -22 

-x10x10 

3 =-=1.Scm
2 

Therefore the height of water in cylindrical vessel=1.5 cm

Q15. 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. 

Sol: From the figure, Area of shaded region = Area of the quadrant OACB -
Area of 6008

Area of quadrant OACB = ; 1tr 2

1 22 =-x-x3.5x3.5 (Radius, r ofcircle=3.5cm)
4 7 







































Q31. In a hospital, used water is collected in a cylindrical tank of diameter 

2 m and height 5 m. After recycling, this water is used to irrigate a 

park of hospital whose length is 25 m and breadth is 20 m. If tank is 

filled completely then what will be the height of standing water used 

for irrigating the park. Write your views on recycling of water. 

Sol: Diameter of cylindrical tank= 2m

.-. Radius of cylindrical tank = 1 m 

Height of cylindrical tank = 5m 

Volume of water in cylindrical tank = nr 2h = 

22 
x 1 x 1 x 5 = 

11 O m3

7 7 

Length of the park = 25 m 

Breadth of the park = 20 m 

Let height of standing water in the park= h m 

Volume of water in the park = 25 x 20 x h 

[Park is of cuboidal shape.] 

.-. Volume of water in cylindrical tank= Volume of water in park 

110 
= 25x20xh

.
-
. h = 110

7 x20x 25 

11 
=-= 0.0314m 

350 

Thus, the height of water used for irrigating the park= 0.0314 m 

Recycling of Water: It is the need of hour. Our water sources are 

becoming increasingly polluted because of failure to impose regulations on 

huge industries and most individuals' casual approach to disposing of their 

wastewater. The need to recycle our wastewater is becoming critical as 

water shortages spread through the world - and not just the developing 

parts. 




