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QUADRATIC EQUATIONS 

1. Solve by completing the square 2x
2
 + x – 4 = 0. 

2. Solve by quadratic formula √6 x
2
 – 4x - 2√6 = 0 

3. Solve for x : p
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5. Without solving, examine the nature of roots of the following equations 

a) 2x
2
 + 2x + 3 = 0       b) 2x

2
 - 7x + 3 = 0    c) x

2
 - 5x - 2= 0     ) 4x

2
 - 4x + 1 = 0 

6. Find the value of k for which the equation kx
2 

– 2(k – 1 )x + 4 = 0 has real and equal roots. 

7. The hotel bill for a number of people for overnight stay is Rs4800. If there were four people more, 

the bill each person had to pay would have reduced by Rs200. Find the number of people staying 

overnight. 

8. Sheela can row a boat 8km downstream and return in 100 minutes. If the speed of the stream is 

2km/hr, find the speed of the boat in still water. 

9. Two water taps can together fill a tank in 9
8

3
. The tap of larger diameter takes 10 hours less than 

the smaller one to fill the tank separately. Find the time in which each tap can separately fill the 

tank. 

10. If I had walked 1km/hr faster, I would have taken 20minutes less to walk 2km. Find the rate of my 

walking. 

                                         

ARITHMETIC PROGRESSION 

1. For what value of k, (2k-1),7 and 3k will form an AP? 

2. If tn = 3-4n, find S20. 

3. How many terms of the AP -6, -11/2, -5, …. are needed to give the sum -25. 

4. The sum of first 9 terms of an AP is 171 and that of the first 24 terms is 996. Find the AP. 

5. Find the 10
th

 term from the end of the AP 4, 9, 14,…., 254. 

6. Find the sum of all the three digit numbers which  leave the remainder 3 when divided by 5. 

7. The first and the last terms of an AP are 17 and 350 respectively. If  the common difference is 9, 

how many terms are there and what is their sum. 

8. Find the AP whose sum of first n terms is 5n
2
 – 3n. Also find its 10

th
 term. 

9. The rate at which the monthly salary of a person increases annually is an AP. If he was drawing 

Rs.4500 per month in his 11
th

 year of service and Rs.6900 per month in his 27
th 

year of service, 

find his salary at the start and the annual increment. Also find the monthly salary after 30 years. 

10. A contract on construction job specifies a penalty for delay of completion beyond a certain date as 

follows: Rs.2000 for the first day, Rs.2500 for the second day, Rs.3000 for the third day and so 

on, the penalty for each succeeding day being Rs.500 more than for the preceding day . How 

much money the contractor has to pay as penalty if he has delayed the work by 30 days?    

 

CIRCLES 

1. In a ∆ABC , AB = AC and its incircle, with centre O , touches the side BC of triangle ABC at 

point L. Prove that the point L bisects BC. 

2. In a ∆ABC, incircle touches AB, BC and AC at P,Q,R respectively. Show that AP + BQ + CR = 

½ (Perimeter of ∆ABC). 

3. Two circles with center O & O’ touch each other externally at A. BC is a direct common tangent 

of the given circles. Prove that tangent at point A bisects BC. 



4. PA and PB are  tangents to a circle from an external point P.CE is a tangent to the circle at D. If 

AP = 24cm, find the perimeter of ∆PEC. 

              
5. A circle is inscribed in a triangle ABC having sides BC = 8cm, AC = 10cm   and AB = 12cm. The 

circle touches the side AB, BC and AC at D,E,F respectively. Find AD,BE and CF. 

6. P is a point outside a circle with centre O. PA and PB are tangents to the circle. If OP is equal to 

the diameter of the circle, prove that ABP is an equilateral triangle.  

7. A triangle ABC is drawn to circumscribe a circle of radius 4cm such that the segments BD and 

DC into which BC is divided by the point of contact D are of lengths 8cm and 7cm respectively. 

Find the sides AB and AC.  

 

CONSTRUCTIONS 

1. Construct a ∆ABC with side AB = 5.5cm, ∠A = 45
0
 & ∠B = 60

0
. Construct another triangle 

whose sides are 1 ½ times the corresponding sides of given ∆ABC 

2. Draw a tangent to a circle of radius 4cm, making an angle of 45
0
 with the line passing through the 

centre. 

3. Draw a line segment PQ = 8.4cm. Find a point R on PQ such that PR = 
4

3
RB.    

4. PQR is a right triangle in which PQ = 4cm, QR = 5cm, and ∠Q = 90
0
, QS ┴ PR. The circle 

through P, Q, R is drawn. Construct the tangents from R to this circle. 

5. Draw a pair of tangents to a circle of radius 5cm which is inclined to each other at an angle of 60
0
.  

6. Construct a triangle ABC in which AB = 5cm, ∠B = 60
0
 and altitude CD = 3cm. Construct a ∆ 

AQR similar to  ∆ ABC such that each side is 1.5 times that of the corresponding sides of  ∆ 

ABC. 

7. Construct a ∆ABC in which BC = 8cm, ∠B = 60
0
 and ∠C = 45

0
. Then construct a triangle whose 

sides are 
4

3
of the corresponding sides of ∆ABC. 

 

AREAS  RELATED  TO  CIRCLES 

1. A circular wheel make 420 rounds per minute with a speed of 55.44 km/hr. Find the radius of the 

wheel. 

2. Find the radius of a circle, if an arc of angle 120
0
 has length of 24∏ cm. Also, find the area of the 

sector formed by this arc. 

 

3. A wire is bent in the form of a circle of area 3850 sq cm. If the same wire is bent in the form of a 

rectangle of length 65cm, find the area of the rectangle formed. 

4. A chord of a circle subtends an angle of 120
0
 at the centre. Find the area of the corresponding 

segment of the circle whose radius is 12cm. ( use ∏ = 3.14, √3 = 1.73 ) 

5. The minute hand of a clock is 10cm long. Find the area on the face of the clock described by the 

minute hand between 9a.m and 9.35a.m. 

6. A car has two wipers which do not overlap. Each wiper has a blade of length 25cm sweeping 

through an angle of 115
0
. Find the total area cleaned at each sweep of the blades. 



7. In an equilateral triangle of side 12cm, a circle is inscribed touching its sides. Find the area of the 

portion of the triangle not included in the circle.  (use ∏ = 3.14, √3 = 1.73 ). 

8. The area of an equilateral triangle is 49√3cm
2
. Taking each vertex as centre, circles are described 

with radius equal to half the length of the side of the triangle. Find the area of the part of the 

triangle not included in the circles. (take √3 = 1.73). 

9. Find the number of revolutions made by a circular wheel of area 6.16m
2
 in rolling a distance of 

572m. 

 

TOPIC- SURFACE AREA AND VOLUME 

1. A small container is made from a length of a hollow tube, 2cm thick everywhere, of external 

radius 10cm, by welding onto one end a disc of the same metal 1cm thick and 10cm in radius. If 

the external length of the complete container is 6cm, find the volume of metal in it. 

2. The radius and height of a cone are in the ratio of 3:4. If its volume is 301.44cm
3
, what is its 

radius? What is the slant height? ( π = 3.14 ) 

3. A well whose diameter is 7m has been dug 22.5m deep and the earth dug out is used to form an 

embankment 10.5m wide around it. Find the height of the embankment. 

4. A metallic cylinder had a radius 3cm and height 5cm. It is made of metal A. To reduce its weight, 

a conical hole is drilled in the cylinder and is completely filled by a lighter metal B. The conical 

hole has a diameter of 3cm and its depth is 8/9cm. Calculate the ratio of the volume of metal B in 

the solid. 

5. A metallic right circular cone 20cm high and whose vertical angle is 60
0
 is cut into two parts at 

the middle of its height by a plane parallel to the base. If the frustum so formed is drawn into a 

wire of diameter 1/16 cm, find the length of the wire. 

6.  A solid toy is in the form of a hemisphere surmounted by a right circular cone. The height of the 

cone is 2cm and the diameter of the base is 4cm. If a right circular cylinder circumscribes the 

solid, find how much more space will it cover. 

7. From a solid cylinder whose height is 2.4cm and diameter 1.4cm, a conical cavity of the same 

height and diameter is hollowed out. Find the total surface area of the remaining solid to the 

nearest square centimeter. 

8. A rocket is in the form of a circular cylinder closed at the lower end with a cone of the same base 

radius attached to the top. The cylinder is of radius 2.5m and height 21m and the cone has slant 

height 8m. Find the total surface area and the volume of the rocket. 

9. An open metal bucket is in the shape of a frustum of a cone, mounted on a hollow cylindrical base 

made of the same metallic sheet. The diameters of the two circular ends of the bucket are 45cm 

and 25cm, the total vertical height of the bucket is 40cm whereas the height of the cylindrical base 

is 6cm. Find the area of the metallic sheet used to make the bucket where we don’t take into 

account the handle of the bucket. Also find the volume of the water the bucket can hold. 

10. Water flows out through a circular pipe whose internal radius is 1cm,  at the rate of 

80cm/secondinto an empty cylindrical tank, the radius of whose base is 40cm. By how much will 

the level of water rise in the tank in half an hour? 

 

TOPIC : COORDINATE GEOMETRY 
1.  (-2,2) ; (X,8) and (6,Y) are three concyclic points whose centre is (2,5). Find the possible values 

of X & Y. 

2. If the point (X,Y) is equidistant from the points (a+b, b-a) and (a-b, a+b) . Prove that bX = aY. 

3. Find the vertices of the triangle, the mid point of whose sides are (3,1) ;   (5,1)  and (-3,2). 

4. If A is (1,2) and B is (7,b) and P is (3,0) , find the ratio in which P divides AB. Hence show that b 

= -4. 

5. The line joining the points (2,1) ; (5,8) is trisected at the points P & Q. If point P lies on the line 

2x – y + k = 0, find the value of k. 

6. If (7,a); (-5,2) and (3,6) are collinear, find `a’. 

7. If P(x,y) and Q(a,0) and R(0,b) are collinear, show that 1=+

b

y

a

x
 . 

8. A (5,-10); B(-15,15); C(5,5) are the vertices of a ∆ABC. If P is a point of BC such that BP: PC = 

2:3, find the coordinates of the point P and then show that Ar (∆ABP)  :  Ar (∆ACP) = 2 : 3. 



9. Prove that the points (2,-2), (8,4), (5,7) and (-1,1) are vertices of a rectangle. 

10. Find the ratio in which the line segment joining the points A (1,-5) and B     (-4,5)is divided by the 

X-axis. Also find the co-ordinates of the point of division. 

11. Find the area of the quadrilateral, if the vertices taken in order are P (-5,7), Q(-4,-5), R(-1,-6) and 

S(4,5). 

 

HEIGHTS AND DISTANCES 

1. An aero plane, at an altitude of 200m, observes the angles of depression of opposite points on the 

two banks of a river to be 45
0
 & 60

0
. Find the width of the river. 

2. The angle of elevation of a cloud from a point 60m above a lake is 30
0
 and the angle of depression 

of the reflection of the cloud in the lake is 60
0
. Find the height of the cloud. 

3. From the top of a building AB, 60m high the angles of depression of the top and the bottom of a 

vertical lamppost CD are observed to be 30
0
 and 60

0
 respectively. Find  

A] the horizontal distance between AB & CD 

B] the difference of the  heights of the building and the lamp post. 

4. The length of the shadow of a tower standing on a level plane is found to be 2X m longer when 

the sun’s altitude is 30
0
 than when it was 45

0
. Prove that the height of the tower is X (√3 + 1) 

meters. 

5. A straight highway leads to the foot of a tower. A man standing at the top of the tower observes a 

car at an angle of depression of 30
0
, which is approaching the foot of the tower with a uniform 

speed. Six seconds later, the angle of depression of the car is found to be 60
0
. Find the time taken 

by the car to reach the foot of the tower from this point.  

6. 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
0
. 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
0
. Find the speed of flying of the bird. 

7. A boy standing on a horizontal plane find a bird flying at a distance of 100m from him at an 

elevation of 30
0
. A girl standing on the roof of 20m high building finds the angle of elevation of 

the same bird to be 45
0
. Both the boy and the girl are on opposite sides of the bird. Find the 

distance of the bird from the girl. 

 

TOPIC – PROBABILITY 

1. Find the probability of getting 53 Sundays in a leap year. 

2. A die is thrown once. Find the probability of getting a [i] prime number [ii] number lying between 

2 & 6  [iii] an odd number 

3. A card is drawn from an ordinary pack of 52 cards, the gambler bets that it is a spade or an ace. 

What are the odds against his winning the bet. 

4. A bag contains 5 red balls & some blue balls. If the probability of drawing a blue ball is double 

the probability of drawing a red ball, determine the number of blue balls in the bag. 

5. Two dice are thrown simultaneously. Find the probability of getting [i] a total of 2 [ii] a sum of 7     

[iii] a product of 12 [iv]  a sum of 8. 

6. Two unbiased coins are tossed simultaneously. Find the probability of getting  [i] two heads  

[ii] one head     [iii] one tail    [iv] at least one head    [v] at most one head. 

7. A box contains 17 cards numbered 1,2,3,……. 17. A card is drawn at random from the box. Find 

the probability that the number on the card is     i)   odd  ii) even    iii) prime      iv)divisible by 3      

v)divisible by 2 and 3 both      vi)divisible by 4 or 7      vii)divisible by 2 or 3. 

 All kings, jacks and diamonds have been removed from a pack of cards and the remaining cards 

are well shuffled. Find the probability that it is a i) a red queen      ii) a face card     iii) a diamond     

iv)a black card 

-------------------------x----------------------- 

 

 

 

 

 


