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                                                         Chapter - 1 

EXERCISE1.1 

2.If  A⊂B, then find A∩B and A \ B. (use Venn diagram). 

3.Let P={a,b,c} , Q={g,h,x,y} and R={a,e,f,s}. Then Find : i) P \ R and  ii) Q∩R. 

4.If  A={4,6,7,8,9}, B={2,4,6} and C={1,2,3,4,5,6} , then find A∩(B∪C). 

4.If  A={4,6,7,8,9},B={2,4,6} and C={1,2,3,4,5,6} then find A∪(B∩C). 

5.Given A={a,x,y,r,s},B={1,3,5,7,-10} verify the commutative property of set 

union. 

6.Verify the commutative property of set intersection for A={l,m,n,o,2,3,4,7} and  

B={2,5,3,-2,m,n,o,p}. 

7.For A={x | x7 is a prime factor of 42},B={x | 5 < x ≤12,x∈N} and C={1,4,5,6}, 

find A∪(B∪C). 

9.For A={5,10,15,20)};B={6,10,12,18,24} and C={7,10,12,14,21,28}. Verify 

whether A \ (B \ C)= (A \ B) \ C. 

 

EXERCISE1.2 

3.Draw Venn diagram A∪(B∩C).  

5.Let U={4,8,12,16,20,24,28}, A={8,16,24} and B={4,16,20,28} . Find (A∪B)' 

and (A∩B)'. 

8.If  A={10,15,20,25,30,35,40,45,50}; B={1,5,10,15,20,30} and  

C={7,8,15,20,35,45,48} , Find A\ (B∩C). 

9. Draw Venn-diagram for (A∪B)'. 

Example:1.14:Let A={1,2,3,4} and B={-2,3,4,5,6,7,9,10,11,12} Let 

R={(1,3),(2,6),(3,10),(4,9)}⊆AxB be a relation. Show that R is a function and find 

the range of R. 
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Example:1.16:Let X={1,2,3,4}, Examine whether the relation given below is a 

function from X and X or not .Explain ƒ={(2,3),(1,4),(2,1),(3,2),(4,4)}. 

Example:1.17:Find whether ƒ={(1, - 1) ,(4,2),(9,-3) ,(16,-4)} is a function from 

A={1,4,9,16} to B={-1,2,-3,-4,5,6} and write down its range if ƒ is a function. 

 Example:1.18:                               

1.Let |x|=    x if x≥0 

                   -x if x<0 where x∈R,Does the relation {(x,y) / y=| x |,x∈R}. 

          Define a function ? find its range. 

                                                Exercise 1.4 

2.For the given function F={(1,3),(2,5),(4,7),(5,9),(3,1)} write the domain and 

range.    

4.Let X={1,2,3,4,5},Y={1,3,5,7,9} and a relation from X to Y is defined as 

{(1,1),(1,3),(3,5),(3,7),(5,7)}.Verify whether the relation is a function or not. If not, 

give the reason                                                                                                                     

5.If  R={(a,-2),(-5,b),(8,c),(d,-1)} represents the identify function, find the values 

of a,b,c and d. 

10.Let A={5,6,7,8},B={-11,4,7,-10,-7,-9,-13} and ƒ={(x,y); y=3 – 2x,x∈A,y∈B}, 

i) Find the range of ƒ. ii)Write down the element of ƒ. 

15.A function ƒ:[ - 3 , 7]       R is defined as follows. 

           4x² - 1; - 3≤x<2 

ƒ(x)=  3x – 2 ; 2≤x≤4 

           2x – 3 ; 4<x≤6.    Find (i) ƒ(5)+ƒ(6)    

                                         

Chapter – 2 

Exercise 2.1 

2. Write the first three terms of the sequence whose nth  term  is given by an=
𝑛(𝑛−2)

3
. 

Exercise 2.2 

4. Find the 12th term of the A.P.√2, 3√2, 5√2,........, 

5. Find the 17th term of the A.P.: 4,9,14... 

10. How many two digit numbers are divisible by 13? 

Example:2.4: Find the first term and difference of  the A.P. 
1

2
 ,

5

6
 ,

7

6
 ,

3

2
 , … ,

17

6
. 
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Example:2.6: .In a flower garden , there are 23 rose plants in a first now, 21 in the 

second row,19 in the third row and so on. There are 5 rose plants in the last row. 

How many rows are there in the flower garden? 

Example:2.16: Find the sum of the arithmetic series 5+11+17+...+95. 

Example:2.29: Find the sum of the following series 31+33+...+53. 

Example:2.31: Find the sum of the series 1³+2³+3³+...+20³. 

Example:2.33: If 1³+2³+3³+...+n³=36100 find 1+2+3+...+n. 

Other questions 

 

1.In an arithmetic series Sn=1275, find term  a=3 ,common difference  d=4. Find n. 

2.In an A.P.,5 times of the fifth term is equal to 7 times of the seventh term.Prove 

that 12th term is 0. 

3.Give an example for a function which is not a sequence. 

4. Find the sum of first 10 terms of  the series 1² - 2² + 3² - 4² + .... 

Chapter – 3 

Example:3.1: Solve 3x – 5y = - 16 , 2x + 5y =31. 

Example:3.12: Find a quadratic polynomial if the sum and product of zeros of it 

are – 4 and 3 respectively. 

Example:3.13: Find a quadratic polynomial with zeros at x=
1

4
 and x= - 1. 

Exercise 3.4 

1(iii). Find the quotient and remainder using synthetic division: 

(3x³+4x² - 10x +6)÷(3x – 2).                        

Exercise 3.6 

2(iii). .Find the GCD of the following : m² - 3m – 18 , m² + 5m+6. 

Exercise 3.7 

6. Find the LCM x²y+xy²,x²+xy. 

7. Find the L.C.M of 3(a – 1) , 2(a – 1)²,(a² - 1) . 

Example:3.25: Simplify 
5𝑥+20

7𝑥+28
. 

                                                        Exercise 3.9 

viii) Simplify  
𝟐𝑿𝟒−𝟏𝟔𝟐

(𝑿𝟐+𝟗)(𝟐𝑿−𝟔)
 

Exercise 3.11 

1(i). Simplify : 
𝑥³

𝑥−2
+ 

8

2−𝑥
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Example:3.42: Solve  x+
1

𝑥
=

26

5
. 

Exercise 3.17 

1.(vi). Determine the nature of the roots of the equation (x – 2a) (x – 2b) =4ab. 

2.(ii). Find the value of  k  for which the root are real and equal in 12x²+4kx+3=0. 

Example:3.49: .If the sum and product of the roots of the quadratic equation ax² - 

5x +c=0 are both equal to 10, then find the values of  a  and  c. 

Example:3.51: Form the quadratic equation whose roots are 7+√3 and 7 - √3. 

Exercise 3.18 

2(i). Form a quadratic equation whose roots are 3,4. 

2(ii). Form a quadratic equation whose roots are 3+√7,3 - √7. 

3(i). If  𝛼 𝑎𝑛𝑑 𝛽 are the roots  of 3x² - 5x + 2 =0, then find the value of 
𝛼

𝛽
+

𝛽

𝛼
. 

4. If  𝛼 and 𝛽 are the roots of equation 3x² - 6x+ 4= 0 , find the value of 𝛼² +  𝛽². 

Other Questions 

1. If  the sum of two consecutive odd integers is 20, find the numbers. 

2. Solve 3x+5y=25, 7x+6y=30. 

3. If the product of two consecutive positive even integers is 24. Find the numbers. 

4. Solve : 3x- 
8

𝑥
=2. 

5. Simplify: 
𝑥²−4

𝑎²−1
×

𝑎³−𝑎

𝑥³+2𝑥²
. 

6. If  - 5 is a root of the quadratic equation 2x²+px – 15=0, find the value of p. 

7. Find the quotient and the remainder when 3x³ - 17x²+31x -12 is divided by  

3x – 2. 

Chapter – 4 

Example:4.4: Construct a 2 x 3 matrix A=[aij] whose elements are given by 

 aij=| 2i – 3j|. 

Example:4.5: If  A= 
8 5 2
1 −3 4

    , then find AT and (AT)T. 

Exercise 4.1 

5. A matrix consists of  30 elements . What are the possible orders it can have? 

6(iii). Construct a 2 x 2 matrix A = [aij] whose elements are given by aij=
𝑖−𝑗

𝑖+𝑗
.  

Exercise 4.2 

1. Solve for x and y if  
2𝑥 +𝑦
𝑥 −3𝑦

 =  
5

13
  . 
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3. .If  A= 
2 3

−9 5
  − 

1 5
7 −1 

 , then find the additive inverse of A. 

 

4. .Let A=  
3 2
5 1

  and B=
  8 −1
  4 3

 . Find the matrix C if C=2A+B. 

 

5. If  A  
4 −2
5 −9

 and B  
8 2

−1 −3
  , find 6A – 3B . 

 

 

Example:4.12: Determine whether the matrix product  is defined or not . If  the 

product is defined state the dimension of the product matrix for A2 x 5 and B5 x 4. 

Example:4.13: .Solve for x and y: 
3 2
4 5

   
𝑥
𝑦   = 

8
13

   . 

 

Example:4.17: .If  A =  
1 3
9 −6

  , then verify AI=IA=A, where I is the  unit matrix 

of order 2. 

Exercise 4.3 

2(iii). .Find the product of  the matrices , if exists ,  
2 9 −3
4 −1 0

     
4 2

−6 7
−2 1

   . 

2(iv). Find the product of the matrices   
6

−3
  (2  - 7). 

2(ii). Find the product of the matrices  
3 −2
5 1

   
4 1
2 7

 . 

 

Other Questions 

1.For the matrices A and B, the product AB exists but BA does not exist. What can 

you say about the order of A and B? 

2. If  A=(1  2  -1) B=  
2
1
4

   then, find (AB)T. 

3. . Find the value of x,y and z if  

𝑥 + 𝑦
𝑦 + 𝑧
𝑧 − 5

 =  
7
9
0

    . 
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Chapter – 5 

Example:5.5: Find the centroid of the triangle whose vertices are A(4, - 6) , 

 B(3 , - 2) and C(5,2). 

Example:5.6: If  (7,3), (6,1),(8,2) and (P,4) are the vertices of a parallelogram 

taken in order, then find the value of P. 

Exercise 5.1 

3. The centre of a circle is at ( - 6, 4). If one end of a diameter of the circle is at the 

origin then find the other end. 

4. .If  the centroid of  a  triangle is at (1,3) and two of its vertices are ( - 7 , 6 ) and 

(8,5), then find the third vertex of the triangle. 

7. Find the coordinates of the point which divides the line segment joining            

 (-3,5)  and (4,-9) in the ratio 1 : 6 internally. 

Example:5.9: If the area of the △ 𝐴𝐵𝐶 is 68sq.units and the vertices are A(6,7) ,                

B(-4,1),C(a,-9) taken in order, then find the value of a. 

Example:5.10: .Show that the points A(2,3),B(4,0) and C(6,-3) are collinear. 

Exercise 5.3 

6. The side AB of a square ABCD is parallel to x-axis. Find the slope of the 

diagonal AC. 

9. If the points (a,1),(1,2) and (0,b+1) are collinear , then show that 
1

𝑎
+

1

𝑏
= 1. 

Example:5.19: Find the equation of the straight lines parallel to the coordinate 

axes and passing through the point (3, - 4). 

Example:5.20: .Find the equation of straight line whose angle of inclination is 45° 

and y-intercept is 
2

5
. 

Example:5.21: Find the equation of the straight line passing through the point 

 (-2 ,3 )with slope 
1

3
. 

Exercise 5.4 

2. .Find the equations of the straight lines parallel to the coordinates axes and 

passing through the point ( - 5 , - 2 ). 

4. Find the equation of the line intersecting the y-axis at a distance of 3 units above 

the origin and tan𝜃=
1

2
,where 𝜃 is the angle of inclination. 

7. Find the equation of the straight line which passes through the mid-point of the 

line segment joining (4,2) and (3,1) whose angle of inclination is 30°. 
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Exercise 5.5 

5. Find the value of ‘a’ if the straight lines 5x-2y-9=0 and ay+2x-11=0  are 

perpendicular to each other. 

8. .Find the equation of the straight line parallel to the line 3x – y +7=0 and passing 

through the point (1, - 2). 

Other Questions 

1.Find the equation of a straight line passing through (1,2) and perpendicular to the 

line y = 7. 

2. The coordinates of the midpoint of the line segment joining the points (2a+2,3) 

and (4,2b+1) are (2a,2b). Find  the values of  a and b. 

3. P and Q trisect  the line segment joining the points (2,1)and (5,-8). If the point P 

lies on 2x – y + k=0, then find the value of k. 

4. Find the slope and y-intercept of the line whose equation is 4x – 2y + 1 =0. 

5. .If the points (p2,0) and (0,q²) and (1,1) are collinear, prove that 
1

𝑝²
+

1

𝑞²
= 1. 

Chapter – 6 

Example 6.1: .In △ 𝐴𝐵𝐶, DE | | BC and 
𝐴𝐷

𝐷𝐵
=

2

3
. If AE=3.7cm , find EC.                   

3.7cm 

Example 6.5: In △ 𝐴𝐵𝐶, the internal bisector AD of  ∠𝐴 meets the side BC at D. 

If   BD =2.5cm, AB=5cm and AC=4.2cm, then DC. 

Exercise 6.1 

11. In a △ 𝑀𝑁𝑂, 𝑀𝑃 is the external bisector of ∠𝑀 meeting NO produced at P. If 

MN=10cm, MO=6cm ,NO=12cm then find OP. 

                               M             Q 

            10 cm 

                                                                       

N                                  6 cm                        P 

          12 cm            O 

Example 6.13: .Find the value of x in the given diagram. 

 

                A                                             C 

             D                                               B 

 

                                              

 

4                       8 

               P 

    3                   x 
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Example 6.15:  .ABCD is a quadrilateral such that all of its sides touch a circle. If 

AB=6cm,BC=6.5cm and CD=7cm, then find the length of AD.                                            

Exercise 6.3 

1.In the figure , TP is a tangent to a circle . A and B are two points on the circle If  

∠𝐵𝑇𝑃 = 72° and ∠𝐴𝑇𝐵 = 43° find ∠𝐴𝐵𝑇. 

2.(i). AB and CD are two chords of a circle which intersect each other internally at 

P. If  CP=4cm, AP=8cm , PB=2cm, then find PD. 

                                

 

 

                                            Other questions 

1. .In the figure find CD. 

                                                            

                                C                                   D       

                                                                               4                 

                                                                          5                        E 

 

 

 

2.In a given △ 𝐴𝐵𝐶, 𝐷𝐸||𝐵𝐶.If BD=x – 3 , AB=2x,CE=x – 2 and AC=2x+3.Find 

x. 

 

 

Chapter – 7 

Example:7.1: .Prove that 
sinθ

cosecθ
+

cosθ

secθ
= 1. 

Example:7.7: .Prove : (Sin6𝜃+ Cos6𝜃)=1 – 3 Sin2𝜃 Cos2𝜃. 

Example:7.10:Prove that 
1+𝑠𝑒𝑐𝜃

𝑠𝑒𝑐𝜃
=  

𝑠𝑖𝑛²𝜃

1−𝑐𝑜𝑠𝜃
. 

Exercise 7.1 

2(iii).Prove that √
1−𝑠𝑖𝑛𝜃

1+𝑠𝑖𝑛𝜃
= 𝑠𝑒𝑐𝜃 − 𝑡𝑎𝑛𝜃. 

2(iv).Prove the identity 
𝑐𝑜𝑠𝜃

𝑠𝑒𝑐𝜃−𝑡𝑎𝑛𝜃
= 1 + 𝑠𝑖𝑛𝜃. 

2(v). Prove the following identity : √𝑠𝑒𝑐²𝜃 + 𝑐𝑜𝑠𝑒𝑐²𝜃=tan𝜃+cot𝜃 . 

 

 

           3 
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2(viii). Prove the following identity: 
sin 𝜃

𝑐𝑜𝑠𝑒𝑐𝜃+𝑐𝑜𝑡𝜃 
= 1 − 𝑐𝑜𝑠𝜃. 

Example:7.15: A ladder learning against a vertical wall, makes an angle of 

60°with the ground. The foot of the ladder is 3.5 m away from the well. Find the 

length of the ladder. 

Example:7.16: Find the angular elevation(angle of elevation from the ground level 

) of the son when the length of the shadow of a 30m long pole is 10√3m. 

Example:7.17: The angle of elevation of the top of a tower as seen by an observed 

is 30°. The observed is at a distance of 30√3𝑚 from the tower . If  the eye level of 

the observer is 1.5m above the ground level, then find the height of the tower. 

Exercise 7.2 

1.A ramp for unloading loads from a truck , has an angle of elevation of 30°. If the 

top of the ramp is 0.9m above the ground level, then find the length of the ramp. 

2. A girl of height 150cm stand in front of a lamp –post and casts a shadow of  

length 150√3cm on the ground. Find the angle of elevation of the top of the lamp-

post. 

Other Question 

1.Prove that 
1

𝑠𝑖𝑛²𝜃
−

1−𝑠𝑖𝑛²𝜃

1−𝑐𝑜𝑠²𝜃
= 1. 

2. If  sin 𝜃 = cos 𝜃, 𝜃is an acute angle show that tan² 𝜃 − 2 cos² 𝜃 = 0. 

3. Simplify : Cos𝜃√1 + 𝑡𝑎𝑛²𝜃 + 𝑠𝑖𝑛𝜃√1 + 𝑐𝑜𝑡²𝜃. 

4.If  △ 𝐴𝐵𝐶 is right angled at ‘C’, then find the values of cos(A+B) and sin(A+B). 

5. A boy of height 5 feet away from the pillar of distance 100 feet saw the top of 

the pillar with angle of elevation 45. Find the height of the pillar. 

Chapter – 8 

Example:8.5: The internal and external radii of a hollow cylinder are 12cm and 

18cm respectively. If its height is 14cm, then find its curved surface area. (Take 

𝜋 =
22

7
). 

Example:8.8: A sector containing an angle 120° is cut off from a circle of radius 

21cm and folded into a cone . Find the curved surface area of the cone.( Take 𝜋 =
22

7
). 

Example:8.10: Total surface area of a solid hemisphere is 675𝜋sq.cm. Find the 

curved surface area of the solid hemisphere. 
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Example:8.11: The thickness of a hemispherical bowl is 0.25cm. The inner radius 

of the bowl is 5cm . Find the other curved surface area of the bowl (Take 𝜋 =
22

7
). 

Exercise8.1 

1.A solid right circular cylinder has radius of 14cm and height of 8cm . Find its 

total surface area. 

2. The total surface area of a solid right circular cylinder is 660sq.cm. If  its 

diameter of the base is 14cm, Find the height of the cylinder. 

3. Curved surface area and circumference at the base of a solid right circular 

cylinder are 4400 sq.cm and 110cm respectively. Find its height and diameter. 

7. The radii of two right circular cylinder are in the ratio of 3 : 2 and their heights 

are in the ratio 5 : 3 . Find the ratio of  their curved surface area . 

9. The external diameter of a cylindrical shaped iron pipe is 25cm and its length is 

20cm. If the thickness of the pipe is 1cm find the total surface area of the pipe. 

10. The radius and height of a right circular solid cone are 7cm and 24cm 

respectively . Find its curved surface area. 

12. If the circumference of the base of a solid right circular cone is 236cm and its 

slant height is 12cm ,Find its curved surface area. 

14. The central angle and radius of a sector of a circular disc are 180° and 21cm 

respectively . If the edges of  the sector are joined together to make a hollow cone, 

then find the radius of  the cone. 

16. If the curved surface area of a solid sphere is 98.56cm² , then find the radius of 

the sphere. 

17. If the curved surface area of a solid hemisphere is 2772 sq.cm , then find its 

total surface area. 

Example:8.17: .Find the volume of a sphere –shaped metallic shot-put having a 

diameter of 8.4cm (Take 𝜋 =
22

7
). 

Exercise8.2 

1. Find the volume of a solid cylinder whose radius is 14cm and height 30cm. 

4. Volume of a solid cylinder is 62.37cu.cm. Find the radius , If its height is 4.5cm. 

5. The radii of two right circular cylinders are in the ratio 2 : 3. Find the ratio of 

their volumes if their heights are in the ratio 5 : 3. 

9. .Radius and slant height of a solid cone are 20cm and 29cm respectively . Find 

its volume. 
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10. The circumference of the base of a 12m high wooden solid cone is 44 m. Find 

the volume.                              Other Questions 

1. Find the ratio of the volume of two sphere of radii 3cm and 4cm respectively. 

2. How many litres of water will a hemispherical tank hold whose diameter its  

     4.2m? 

3. The largest sphere (with maximum volume) is curved  out of a cube of sides    

     14cm .Find the volume of the sphere. 

4. The radius of a circular well is 5 m. Find the cost of cementing the surface to the 

depth of 14 m at the rate of Rs.2 per square metre. 

5. If the circumference of the base of a solid right circular cylinder is 154 cm and 

its height is 16cm, find its curved surface area. 

6. A cone of height 24cm has curved surface area of 550 cm². Find the volume of 

the cone. 

                                                Chapter – 11(EX:11.1) 

1. .Find the range and coefficient of range of the data. 59,46,30,23,27,40,52,32,29. 

3. The largest of 50 measurements is 3.84kg. If the range is 0.46kg, find the 

smallest measurement. 

5. Calculate the standard deviation of the first 13 natural numbers. 

17. .If the coefficient of variation of a collection of data is 57 and its S.D. is 6.84, 

then find the mean. 

 

Example:11.1: Find the range and the coefficient of range of 

43,24,38,56,22,39,45. 

Example:11.3: The largest value in a collection of data is 7.44, If  the range is 

2.26, then find the smallest value in the collection. 

Example:11.11: Find the standard deviation of the first 10 natural numbers. 

                                                     Chapter – 12 

Example:12.3: An integer is chosen from the first twenty natural numbers . What 

is the probability that it is a prime numbers? 

Example:12.4:There are 7 defective items in a sample of 35 items , Find the 

probability that an items chosen at random is non-defective. 

Example:12.6: From a well shuffled pack of 52 playing cards, one card is 

drawn at random . Find the probability of getting: i) a black king    ii) a spade card. 
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Exercise 12.1 

2. 20 cards are numbered from 1 to 20. One card is drawn at random. What is the 

probability that number on the card is  a multiple of 4. 

5. When two coins are tossed together, what is the probability of getting at most 

one head? 

8. A bag contains 6 white ball numbered from 1 to 6 and 4 red balls numbered 

from 7 to 10 . A ball is drawn at random . Find the probability of getting . i) An 

even numbered ball, ii) A white ball. 

12. 20 cards are numbered from 1 to 20. One card is drawn at random. What is the 

probability that number on the card is  a multiple of 4. 

14. Three dice are thrown simultaneously . Find the probability of getting the same 

number on all the three dice. 

Exercise 12.2 

3. If A and B are two events P(A)=
1

2
, P(B)=

7

10
,P(A∪B)=1 find i) P(A∩B), ii) 

P(A′ ∪ B′). 

10. A card is drawn at random from a well shuffled deck of 52 cards. Find the 

probability that it will be a spade or a king. 

Other Questions 

1. A point is chosen at random inside a circle of radius 2cm. What is the 

probability that this point is nearer to the centre than to the circumference? 

5-marks 
Chapter-1 

Example:1.7: Use Venn diagram to verify (A∪B)' =A' ∩ B'. 

Example:1.8: Prove A \ (B∩C)=(A \ B) ∪ (A \ C) by Venn diagram. 

Example:1.9: Let U={−2, −1,0,1,2,3,......,10} A={−2,2,3,4,5} and B={1,3,5,8,9}. 

Verify De Morgan’s laws of complementation. 

Example:1.10: .Let A ={a,b,c,d,e,f,g,x,y,z}, B={1,2,c,d,e} and C={d,e,f,g,2,y}. 

Verify A \ (B∪C)=(A \ B) ∩ (A \ C). 

Exercise 1.2 

9(iii). Use Venn diagrams to verify De Morgan’s law of complementation.        

(A∪B)' =A' ∩ B'. 

9(iv). .Use Venn diagrams to verify De Morgan’s law for set difference.                          

A \ (B∪C)=(A \ B) ∩ (A \ C). 
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Example:1.13: . A radio station surveyed 190 students to determine the types of 

music they liked. The survey revealed that 114 liked rock music, 50 liked folk 

music, and 41 liked classical music , 14 liked rock music and folk music ,15 liked 

rock music and classical music ,11 liked classical music and folk music.5liked all 

the three types of music. Find I) How many did not like any of the 3 types? Ii) 

How many liked any two types only? Iii) How many liked folk music but not rock 

music?. 

                                                   Exercise 1.3 

6. .In a town 85% of the people speak English , 40% speak Tamil and 20% speak 

Hindi. Also 42% speak English and Tamil, 23% speak Tamil and Hindi and 10% 

speak English and Hindi . Find the percentage of people who can speak all the 

three language.[OT] 

7. An advertising agency find that, of its 170 clients, 115 use Television, 110 use 

Radio and 130 use Magazines. Also , 85 use Television and Magazines, 75 use 

Television and Radio, 95 use Radio and Magazines, 70 use all the three. Draw 

Venn diagram to represent these data. Find:  i) How many use only Radio   ii) How 

many use only Television   iii) How many use Television and Magazines but do 

not use Radio? 

Example:1.20: .Let A={0,1,2,3} and B={1,3,5,7,9} be two sets. Let ƒ : A       B be 

a function given by ƒ(x)=2x+1. Represent this function as.     i) a set of ordered 

pairs        ii) a table      iii) an arrow diagram      iv) a graph. 

Example:1.22: A function ƒ:[ 1 , 6]       R is defined as follows. 

           1 + x;       1≤x<2 

ƒ(x)=  2x – 1 ;     2≤x<4 

           3x² – 10 ;   4≤x<6.   (Here, [1,6]={x∈ ℝ : 1≤x<6)}. 

 Find the values of    (a) ƒ(5); (b)ƒ(3);   (c) ƒ(1)𝑑ƒ(2)–ƒ(4);     (e) ƒ(5) – 3ƒ(1). 

 

Exercise 1.4 

4.If X={1,2,3,4,5}, Y={1,3,5,7,9} determine which of the following relations from   

X to Y  are functions? Give reason for your answer. If it is a function , state its 

type.  i)  R1={(x,y) | y=x+2,x∈X,y∈Y}. 

ii) R2={(1,1),(2,1),(3,3),(4,3),(5,5)}.  iii) R3 ={(1,1),(1,3),(3,5),(3,7),(5,7)}. 

iv) R4={(1,3),(2,5),(4,7),(5,9),(3,1)}. 

10. Let A={5,6,7,8} B={–11,4,7,–10,–7,–9,–13} and  
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ƒ={(x,y);y=3–2x,x∈A,y∈B}  i) Write down the elements of ƒ.  ii) What is the co-

domain?     iii) What is the range     iv) Identify the type of function. 

13. Let A={6,9,15,18,21}; B={1,2,4,5,6} and ƒ : A      B be defined by ƒ(x)=
𝑥−3

3
. 

Represent ƒ by.   i) an arrow diagram    ii) a set of ordered pairs       iii) a table     

iv) a graph. 

14. . Let A={4,6,8,10} and B={3,4,5,6,7} be two sets. Let ƒ : A       B is defined by 

ƒ(x)=
1

2
𝑥+1.then represent ƒ by.     i) a set of ordered pairs        ii) a table     

  iii) an arrow diagram      iv) a graph. 

15. A function ƒ:[ - 3 , 7]       R is defined as follows. 

           4x² - 1; - 3≤x<2 

ƒ(x)=  3x – 2 ; 2≤x≤4 

           2x – 3 ; 4<x≤6.    Find (i) ƒ(5)+ƒ(6)     ii) ƒ(1)−ƒ(−3)    iii) ƒ(−2) –ƒ(4) 

 

iv)
ƒ(3)+ƒ(−1)

2ƒ(6)−ƒ(1)
. 

 

16. . A function ƒ:[-7,6]→ ℝ is defined as follows  

ƒ(x)= x²+2x+1; -7≤ x<-5 

          x+5; -5≤x≤2 

          x-1;  2<x<6.        Find a)2ƒ(–4) + 3ƒ(2) b)  4ƒ(–3)+ 2ƒ(4)  and                                                                                          

                                                                                 ƒ (-6)-3ƒ(1)  

                                                c)ƒ(–7) –ƒ(–3).   

Other Questions 

1. Let A=Z\{0},i.e., set of all non zero integer and ƒ : A       R(the set of real 

numbers) be defined by ƒ(x)=
|𝑥|

𝑥
, 𝑥 ∈ A. Find the range and type of the function is 

it one-to-one? 

2. If  ƒ : N        N is defined by ƒ(x)=x² –1, check  whether ƒ is a function . If  ƒ is 

not a function , find for what choice of the co-domain , ƒ will be a function? 

Chapter-2 

Exercise 2.2 

8. The 10th and 18th terms of an A.P. are 41 and 73 respectively. Find the 27th term. 
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Example:2.11: . The 4th term of a geometric sequence is 
2

3
 and the seventh term is 

16

81
 . Find the geometric sequence. 

Example:2.15: If  a,b,c and d are in geometric sequence , then prove that                                      

(b –c)²+(c–a)²+(d–b)²=(a–d)². 

Exercise 2.3 

3. .If  the 4th and 7th terms of a G.P. are 54 and 1458 respectively, find the G.P. 

Example:2.20: .Find the sum of all 3 digit natural numbers, which are divisible    

by 8.                                           Exercise 2.4 

8.Find the sum of all 3 digit natural numbers which are divisible by 9. 

10. Find the sum of all natural numbers between 300 and 500 which are divisible 

by 11. 

19. The ratio of the sums of  first m and first n terms of an arithmetic series is    

  m² : n² . Show that the ratio of the mth and nth terms is (2m –1) : (2n–1). 

20. A gardener plans to construct a trapezoidal shaped structure in his garden. The 

longer side of trapezoid needs to start with a row of 97 bricks. Each row must be 

decreased by 2 bricks on each end and the construction should stop at 25th row. 

How many bricks does he need to buy? 

Example:2.27: . Find the sum to n terms of the series 6+66+666+............. 

                                            Exercise2.5 

8.Find the sum of the first n terms of the series 7 +77+777+.... 

12. If  S1,S2 and S3 are the sum of first n,2n and 3n terms of a geometric series  

Respectively, then prove that S1(S3–S2)=(S2 –S1)². 

Example:2.30: Find the sum of the series 12²+13²+14²+...+35². 

Example:2.31: Find the sum of the series: 11³+12³+13³+...+28³. 

Example:2.34: . Find the total area of 14 squares whose sides are                                                 

       11 cm, 12cm,13cm,...,24cm. 

                                           Exercise 2.6 

5. Find the total area of 12 squares whose sides are 12cm, 13cm ,...., 23 cm 

respectively. 

6.Find the total volume of  15 cubes whose edges are 16cm , 17cm,18cm,....,30cm 

respectively. 

Other Question 
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1.If x=1+a+a²+a³+... and y=1+b+b²+b³+... then show that 

1+ab+a²b²+a³+b³+...=
𝑥𝑦

𝑥+𝑦−1
. 

2. .Find the sum of the series 2+4(3)²+6(5)²+8(7)²+....+22(21)². 

3. .If  
1

𝑥+𝑦
,

1

2𝑦
,

1

𝑦+𝑧
 are three consecutive terms of an A.P., then prove that x,y,z are  

three consecutive terms of a G.P. 

4. The sum of four consecutive terms of an A.P. is 20 and the sum of their squares 

is 120. Find those numbers. 

5. .If  7 times the 7th term of an Arithmetic Progression is equal to 11 times its 11th 

term , show that its 18th term is zero. Can you find the first term and the common 

difference? Justify  your answers 

Chapter-3 

Example:3.2: The cost of 11 pencils and 3 erasers is Rs.50 and the cost of  8 

pencils and 3 erasers is Rs.38. Find the cost of each pencil and each eraser. 

Example:3.15:if the quotient on dividing 2𝑥4+ x³-14 x² - 19x +6 by 2x+1 is 

 x³+ax² -bx -6.Find the values of a and b,also the remainder. 

                                                         Exercise 3.4 

2.if the quotient on dividing 𝑥4+10 x³+35 x² +50x +29 by x+4 is 

 x³-ax² +bx +6.Find the values of a and b,also the remainder. 

3. if the quotient on dividing 8𝑥4-2 x² + 6x -7 by 2x+1 is  

4x³+px² -qx +3.Find the values of p and q,also the remainder. 

 

 

Example:3.17: .Factorise: 2x³–3x²–3x+2. 

Example:3.18: .Factorize x³–3x²–10x+24. 

Exercise 3.5 

iii) Factorise , x³–23x²+14x–120. 

v) Factorise  x³–7x+6. 

vi) .Factorize x³+13x²+32x+20. 

xii) Factorize the polynomial x³–5x²–2x+24. 

Example:3.22(iv): .Find the L.C.M [Least Common Multiple] of the following :  

      x³+y³,x³–y³,x4+x²y²+y4. 

Exercise 3.11 

1.(viii). Simplify : 
1

𝑥²+3𝑥+2
+

1

𝑥²+5𝑥+6
–

2

𝑥²+4𝑥+3
. 
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3. Which rational expression should be subtracted from 
4𝑥²–7𝑥²+5

2𝑥–1
.to get              

2x²–5x+1? 

4. If  P=
𝑥

𝑥+𝑦
, 𝑄 =

𝑦

𝑥+𝑦
, then find 

1

𝑃–𝑄
–

2𝑄

𝑃²–𝑄²
. 

Exercise 3.13(see all the problems including examples) 

Exercise 3.14 

Same as (vii)th problem .Solve : 
𝑥

𝑥+1
+

𝑥+1

𝑥
=

61

30
. 

Example:3.43: The base of a triangle is 4 cm longer than its altitude. If  the area of 

the triangle is 48sq.cm, then find its base and altitude. 

Example:3.44: A car left 30 minutes later than the scheduled time. In order to 

reach its destination 150km away in time, it has to increase its speed by 25km/hr 

from its usual speed. Find its usual speed. 

Exercise 3.16 

5. A train covers a distance of 90 km at a uniform speed. Had the speed been    15 

km / hr more, it would have taken 30 minutes less for the journey . Find the 

original speed of the train. 

6. The speed of  a boat in still water is 15 km/hr . It goes 30 km upstream and 

returns downstream to the original point in 4hrs 30 minutes . Find the speed of the 

stream. 

9.Person A takes 6 days less than the time taken by the person B to finish a piece 

of work . If  both A and B together can finish it in 4 days , find the time that B 

would take to finish this work by himself. 

 

Exercise 3.17 

8.If  the equation (1+m²)x²+2mcx+c²–a²=0 has equal roots, then prove that 

c²=a²(1+m²). 

Example:3.52: .If  𝛼 and  𝛽 are the roots of the equation 3x²–4x+1=0, form a 

quadratic equation whose roots are 
𝛼²

𝛽
𝑎𝑛𝑑 

𝛽²

𝛼
. 

                                    Exercise 3.18 

4.If  𝛼 and  𝛽 are the roots of the equation 3x²–6x+4=0 find the value of 𝛼² + 𝛽² . 

8. If  𝛼, 𝛽are the roots of the equation 3x²–6x+1=0 form an equation whose roots 

are.     a) 
1

𝛼
,

1

𝛽
       b) 𝛼²𝛽, 𝛽²𝛼   C) 2𝛼 + 𝛽, 2𝛽 + 𝛼. 
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11. If  one root of the equation 2x²–ax+64=0 is twice the other , then find the value 

of ‘a’. 

                                          Other Questions 

1.The sum of the reciprocals of (x+2) and (x–2)  is equal to 6 times the reciprocal 

of 4x+7. Find the value(s) of x. 

2. If  a quadratic polynomial is divided by (x–2) and (x+1) leave the remainders  

      11 and 1 respectively , find the polynomial. 

3.Simplify 
𝑎²−16

𝑎³−8
 𝑥

2𝑎²−3𝑎−2

2𝑎²+9𝑎+4
÷

3𝑎²−11𝑎−4

𝑎²+2𝑎+4
. 

4. If  𝛼 and 𝛽 are the roots of the equation x²–3x+1=0, then form a quadratic 

equation whose roots are 
1

𝛼+𝛽
 𝑎𝑛𝑑 

1

𝛼𝛽
. 

5. Sum of two numbers is 24 and sum of  their  reciprocals  is 
1

6
  , find the numbers 

6. The length of a verandah is 3m more than its breadth . The numerical value of its 

area is equal to the numerical value of its perimeter. Find the length and breadth of 

the verandah. 

Chapter-4 

Exerercise 4.2 

7.Find X and Y 2X+3Y=
2 3
4 0

                3X+2Y=
2 −2

−1 5
 

 

8. Solve for x and y if      
𝑥²
𝑦²

  + 3 
2𝑥
−𝑦

 = 
−9
4

 .  

 

Example:4.14: .If  A= 
𝑎 𝑏
𝑐 𝑑

  and I2 = 
1 0
0 1

 , then show that A²–(a+d)A=(bc–ad)I2.  

 

Example:4.16: .If  A= 
3 2

−1 4
  , B= 

−2 5
6 7

   and C=  
1 1

−5 3
 verify that     

A(B+C) = AB+AC. 

Example:4.19: .If A= 
−2
4
5

  and B=(1  3  –6) then verify that (AB)T =BT AT. 

 

Exercise 4.3 

6.If  A=    
1 −1
2 3

   , then show A² – 4A+5I2=0. 
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9. .If  A= 
5 2
7 3

   and B= 
2 −1

−1 1
  , verify that (AB)T =BT AT. 

 

Other Question 

1.If  A = 
1 8
7 2

  then show that  A²–3A–54I=0. 

Chapter-5 

Example:5.12: .Find the area of the quadrilateral formed by the points                              

(–4,–2),(–3,–5),(3,–2) and (2,3). 

Exercise 5.2 

4(ii).Find the value of K for which the given points are collinear , (2, –5),(3,–4) 

and (9, K). 

5.Find the area  of  the quadrilateral formed by the points 

(i) (6 , 9) , (7 , 4) , (4 , 2) and (3 , 7). 

(ii) (–3,4),(–5,–6),(4,–1)and (1,2). 

(iii) (–4,5),(0,7),(5,–5) and (–4,–2). 

 Example:5.17: Using the concept of slope , show that the points ( –2 , –1) ,  

(4 , 0), (3 , 3) and (–3,2) taken in order form of a parallelogram. 

Exercise 5.3 

10. The line joining the points A(–2,3) and B(a , 5) is parallel to the line joining the 

points C(0,5) and D(–2,1) . Find the value of a. 

12. The vertices of       ABC are A(1,8) , B(–2,4), C(8,–5). If  M and N are the 

midpoints of AB and AC respectively , Find the slope of MN and hence verify that 

MN is parallel to BC. 

Example:5.23: The vertices of       ABC are A(2 , 1) , B(–2 , 3) and (4 , 5) . Find 

the equation of the median through the vertex A. 

Exercise 5.4 

17.A straight line cuts the co-ordinate axes at A and B.if the midpoint of AB is 

(3,2), find the equation of AB. 

20. .Find the equation of the line whose gradient is 
3

2
 and which passes through P, 

where P divides the line segment joining A(–2,6) and B(3,–4) in the ratio 2 : 3 

internally. 

 Example:5.29: The Vertices of      ABC are A(2,1) , B(6,–1) and C(4,11) . Find 

the equation of the straight line along the altitude from the vertex A. 
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Exercise 5.5 

10. Find the equation of the perpendicular bisector of the straight line segment 

joining the points (3,4) and (–1,2). 

13. .Find the equation of the straight line joining the point of intersection of the 

lines 3x–y+9=0 and x+2y=4 and the point of intersection of the lines 2x+y–4=0 

and x–2y+3=0. 

14. If the vertices of a      ABC are A(2,–4), B(3,3) and C(–1,5), Find the equation 

of the straight line along the altitude from the vertex B. 

18.Find the equation of the straight line segment whose end points are the points of 

intersection of the straight lines 2x – 3y +4=0, x – 2y +3=0 and the midpoint of the 

line joining the points (3, - 2) and (- 5 ,8). 

Other Questions 

1.,Find the equations of the straight lines passing through (–3,10) whose sum of the 

intercepts is 8. 

2. If (5,–3) , (–5,3),(6,6) are the mid-points of the sides of a triangle , find the 

equations of the sides. 

3. .Find the area of a triangle whose three sides are having the equations x+y=2,   

x–y=0 and x+2y–6=0. 

4. The line 4x+3y–12=0 intersect the x,y-axes at A and B respectively. Find the 

area of   ∆ AOB. 

5. Prove that (0,5) (–2,–2),(5,0) and (7,7)are the vertices of a rhombus. 

6. .Find the equation of the straight line passing through the point of intersection of 

the lines 5x–8y+23=0 and 7x+6y–71=0 and is perpendicular to the line joining the 

points (5,1) and (–2,2). 

7. .Find the area of the triangle formed by the line 4x+3y – 12=0 with the co-

ordinate axes. 

Chapter-6 

1. The internal bisector of an angle of a triangle divides the opposite side internally 

in the ratio of the  corresponding sides containing the angle. Prove it. 

2. State and prove the Pythagoras theorem. 

3. State and prove Basic Proportionality Theorem. 

4.State and Prove angle Bisector Theorem. 

Example:6.7: .D is the midpoint of the side BC of       ABC. If P and Q are points 

on AB and on AC such that DP bisects ∠BDA and  DQ bisects ∠ADC, then prove 

that PQ∥BC. 
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Exercise 6.1 

12. In a quadrilateral ABCD , the bisectors of  ∠B and  ∠ D intersect on AC at E 

.Prove that 
𝐴𝐵

𝐵𝐶
=

𝐴𝐷

𝐷𝐶
. 

 

Exercise 6.3 

5. If all sides of a parallelogram touch a circle , show that the parallelogram is a 

rhombus. 

6. A point O in the interior of a rectangle ABCD is joined to each of the vertices 

A,B,C and D. Prove that OA²+OC²=OB²+OD². 

Chapter-7 

Example:7.6: .Prove (𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝑒𝑐𝜃)² + (𝑐𝑜𝑠𝜃 + 𝑠𝑒𝑐𝜃)2 = 7 + tan ² 𝜃 + 𝑐𝑜𝑡²𝜃. 

Example:7.7: If  𝑡𝑎𝑛𝜃 + 𝑠𝑖𝑛𝜃 = 𝑚, 𝑡𝑎𝑛𝜃 − 𝑠𝑖𝑛𝜃 = 𝑛 𝑎𝑛𝑑 𝑚 ≠

𝑛, 𝑡ℎ𝑒𝑛 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑚² − 𝑛² = 4√𝑚𝑛. 

Example:7.18: A vertical tree is broken by the wind . The top of the tree touches 

the ground and makes an angle 30° with it. If the top of the tree touches the ground 

30 m away from its foot, then find the actual height of the tree. 

Example:7.19: A  jet fighter at a height of 3000 m from the ground , passes 

directly over another jet fighter at an instance when their angles of  elevation from 

the same observation point are 60° and 45° respectively. Find the distance of the 

first jet fighter from the second jet at that instant. (Use √3=1.732). 

Example:7.19:The angle of elevation of top of a hill to the foot of the tower is 60° 

and the angle of elevation of the top of the tower from the foot of the hill is 30°.if 

the tower is 50 m high ,then find the height of the hill. 

Example:7.24: A flag post stands on the top of a building . From a point on the 

ground , the angles of elevation of the top and bottom of the flag post are 60° and 

45° respectively . If  the height of the flag  post  is 10m , find the height of the 

building. (use √3=1.732). 

 

Exercise 7.2 

8. .A person in a helicopter flying at a height  of  700m, observes two objects lying 

opposite to each on either bank of a river . The angles of depression of the objects 

are 30° and 45°.Find the width of the river.(√3 = 1.732). 
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10. A Student sitting in a classroom sees a picture on the black board at a height of 

1.5m from the horizontal level of sight. The angle of elevation of the picture is 30°. 

As the picture is not clear to him , he moves straight towards the black board and 

sees the picture at an angle of elevation 45°.Find the distance moved by the 

student. 

12. .From the top of the lighthouse of height 200 feet , the lighthouse keeper 

observes a Yacht and a Barge alone the same line of sight. The angles of 

depression for the Yacht and the Barge are 45° and 30° respectively. For safety 

purposes the two sea vessels should be at least 300 feet apart. If  they are less than 

300 feet , the keeper has to sound the alarm. Does the keeper have to sound the 

alarm? 

16. From the top of a tower of height 60 m the angles of depression of the top and 

the bottom of a building are observed to be 30° and 60° respectively. Find the 

height of the building. 

17. .From the top and foot of a 40 m high tower, and angles of elevation of the top 

of  a lighthouse are found to be 30° and 60° respectively. Find the height of the 

lighthouse . Also find the distance of the top of the lighthouse from the foot of the 

tower. 

Other Question 

1. A person in an helicopter flying at a height  of  500m, observes two objects lying 

opposite to each on either bank of a river . The angles of depression of the objects 

are 30° and 45°.Find the width of the river.(√3 = 1.732). 

2. The angle of elevation of the top of a hill from the foot of a tower is 60° and the 

angle of elevation of the top of the tower from the foot of the hill is 30°. If the 

tower is 50 m high , then find the height of the hill. 

Chapter-8 

Example:8.4: The diameter of a road roller of length 120cm is 84cm. If it takes 

500 complete revolutions to level a playground , then find the cost of levelling it at 

the cost of 75 paise per sq.metre. (Take =
22

7
 ). 

Example:8.8: A sector containing an angle 120° is cut off from a circle of radius 

21 cm and folded into a cone. Find the curved surface area of the cone .  
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Exercise 8.1 

5. The total surface  area of a right circular cylinder is 231cm².Its curved surface 

area is two thirds of the total surface area. Find the radius and height of the 

cylinder. 

13. A heap of  Paddy is in the form of a right circular cone whose diameter is 4.2 m  

and height 2.8 m. If the heap is to be covered exactly by a canvas to protect it from 

rain , then find the area of the canvas needed. 

Example:8.12: .If the curved surface area of a right circular cylinder is 704 sq.cm , 

and height is 8cm , find the volume of the cylinder in litres (Take 𝜋 =
22

7
 ). 

Example:8.16: The radii of two circular ends of a frustum – shaped bucket are 15 

cm and           8 cm. If its depth is 63cm, find the capacity of the bucket in 

litres(Take 𝜋 =
22

7
 ). 

Example:8.20: Volume of a hollow sphere is 
11352

7
 cm³. If the outer radius is 8 cm, 

find the inner radius of the sphere. 

Exercise 8.2 

11. A vessel is in the form of a frustum of a cone . Its radius at one end and the 

height are 8 cm and 14 cm respectively . If its volume is 
5676

3
 cm³, then find the 

radius at the other end. 

12. The perimeter of the ends of a frustum of a cone are 44 cm and 8.4𝜋 𝑐𝑚. If the  

depts  is 14cm , then find its volume. 

17. .The outer and inner radii of a hollow sphere are 12 cm and 10 cm respectively. 

Find its volume. 

Example8.22: A cup is in the form of a hemisphere surmounted by a cylinder . 

The height of the cylindrical portion is 8cm and the total height of the cup is 11.5 

cm, find the total surface area of the cup. 

Example8.23: A circus tent is to be erected in the form of a cone surmounted on a 

cylinder. The total height of the tent is 49 m. Diameter of  the base is 42 m and 

height of the cylinder is 21 m. Find the cost of canvas needed to make the tent , if 

the cost of  canvas is Rs.12.50/m² (Take 𝜋 =
22

7
 ). 
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Exercise 8.3 

4. A tent is in the shape of a right circular cylinder surmounted  by a cone. The 

total height and the diameter of  the base are 13.5 m and 28 m. If the height of the 

cylindrical portion is 3 m , find the total surface area of the tent. 

5. .Using clay ,a student made a solid right circular cone of height 48 cm and base 

radius 12cm . Another student reshapes it in the form of a solid sphere. Find the 

radius of the sphere. 

11. A spherical solid of radius 18cm is melted and recast into three small solid 

spherical spheres of different sizes. If the radii of two spheres are 2 cm and 12cm . 

Find the radius of the third sphere. 

13. An iron right circular cone of diameter 8 cm and height 12cm is melted and 

recast into spherical lead shots each of radius 4 mm. How many lead shots can be 

made? 

17. A cylindrical shaped well of depth 20 m and diameter 14 m is dug. The dug out 

soil is evenly spread to form a cuboid  platform with base dimension 20 m x 14 m . 

Find the height of the platform. 

                                             Other Questions 

1. The shape of a water tank mounted on lorry is a cylinder with two hemispheres 

stunk to each of its ends. The uniform thickness of the tank is 7cm.The total length 

of the tank is 700cm and the diameter is 56cm. The tank is full of water .The entire 

water is filled in water containers. If  the capacity of each container is 672cm³, find 

the required number of containers. 

2. A solid right circular cone of radius 3 cm and slant height 5 cm is cut by a plane 

through  A into  two exact piece. Find the total surface area of a single piece.                                         

3. A cricket stump is in the shape of a cylinder surmounted by a cone. The 

diameter of the cylinder and the total height of the stump are 10cm and 80 cm 

respectively. If the height of the conical part is 12cm , then find its total surface 

area. 

4. The curved surface area and total surface area of a solid circular cylinder are 880 

sq.cm and 1188 sq.cm respectively . Find its volume. 

Chapter-11 

Example:11.5: A test in general knowledge was conducted for a class . The marks 

out of 40, obtained by 6 students were 20,14,16,30,21 and 25. Find the standard 

deviation of the data. 
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Example 11.10: Prove that the standard deviation of  the first n natural numbers is 

√
𝑛²−1

12
. 

Example 11.12: The following table shows the marks  obtained by 48 students in a 

quiz competition in mathematics . Calculate the standard deviation. 

Data x 6 7 8 9 10 11 12 

Frequency ƒ 3 6 9 13 8 5 4 

 

Example 11.15: The following table given the number of goals scored by 71 

leading players in international football matches. Find the standard deviation of the 

data. 

Class Intervel 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70 

Frequency 8 12 17 14 9 7 4 

 

Example 11.17: Calculate the co-efficient of variation of the following data: 

18,20,15,12,25. 

Exercise 11.1 

6.(i). .Calculate the standard deviation of the following data: 

    10,20,15,8,3,4. 

  (ii). Calculate the standard deviation of the following data: 

    38,40,34,31,28,26,34. 

7. Calculate the standard deviation of the data: 

x 3 8 13 18 23 

ƒ 7 10 15 10 8 

8. The number of books bought at a book fair by 200 student from a school are 

given in the following table: 

No. of Books 0 1 2 3 4 

No of Students 35 64 68 18 15 

                     

16. Calculate the coefficient of variation of the following data: 20,18,32,24,26.                       
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Other Question 

1. The mean and standard of a set of 100 observation were worked as 40 and 5 

respectively. By mistake 40 was entered as 50. Calculate the correct mean 

and standard deviation. 

 

Chapter-12 

Example 12.5: Two unbiased dice are rolled once. Find the probability of getting : 

a) a Sum 8   b) a doublet   c) a sum greater than 8. 

Example 12.13: A die is thrown twice. Find the probability that at least one of the 

two throws comes up with the number 5. 

Example 12.17: A card id drawn from a deck of 52 cards. Find the probability of 

getting a king or a heart or a Red card. 

Example 12.18: A bag contains 10 white , 5 black , 3 green and 2 red balls. One 

ball is drawn at random. Find  the probability that the ball drawn is white or black 

or green. 

                                                  Exercise 12.2 

4. .If a die is rolled twice, find the probability of getting an even number in the first 

time or a total of 8. 

9. In the class , 40% of the students participated in Mathematics-quiz , 30% in 

Science-quiz and 10% in both programmes . If a student is selected at random from 

class , find the probability that the student participated in Mathematics or Science 

or both quiz programmes. 

10. A card is drawn at random from a well- shuffled deck of 52 cards. Find the 

probability that it will be a spade or a king. 

14. The probability that a new car will get an award for its design is 0.25, the 

probability that it will get an award for efficient use of fuel is 0.35 and the 

probability that it will get both the award is 0.15. Find the probability that: i) it will 

get at least one of the two awards. ii) it will get only one of the awards.  

                                               Other Question 

1. A box contains 4 white balls , 6 red balls , 7 black balls and 3 blue balls. One 

ball is drawn at random from the bag . Find the probability that the ball 

drawn is: i) neither white nor black , ii) red or white , and iii) either white or 

red or black or blue. 
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Manbaul uloom 

matriculation school 
maths f0RMULAE 

1 . SETS AND FUNCTIONS 
1. Commutative property 

       AUB= BUA 

       A ∩B = B∩ A 

2. Associative property 

       AU( BUC) = (AUB)UC 

       A∩( B∩C) = (A∩B)∩C 

3. Distributive property 

       AU( B∩C) = (AUB)∩(AUC)    

       A∩( BUC) = (A∩B)U(A∩C) 

4. De Morgan’s laws 

      i)(AUB)’= A’ ∩B’ 

      ii)(A ∩B)’ = A’ U B’ 

     iii)A \ (BUC)= (A \ B)∩(A \ C) 

      iv)A \ (B∩C)= (A \ B)U (A \ C) 

 5. Cardinality of sets 

 i)n(AUB) = n(A) +n(B) ‐ n(A∩Β)  

 ii)n(AUBUC) = n(A) + n(B) + n(C) ‐n(A∩B) ‐n(B∩C)  ‐n(A∩C) + n(A∩B∩C) 

6. Representation of functions 

      A set of ordered pairs, a table , an arrow diagram, a graph 

7. Types of functions 

      1. One-One function 

          Every element in A has an image in B. 

     2 Onto function  

          Every element in B has a pre-image in A. 
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     3. One-One and onto function 

         Both a one-one and an onto function. 

     4. Constant function 

         Every element of A has the same image in B. 

     5. Identity function 

         An identity function maps each element of A into itself 

2. SEQUENCES AND SERIES OF REAL NUMBERS 
 Arithmetic sequence or Arithmetic Progression (A.P.)  

1. General form a , a+d , a+2d , a+3d , . . . . . 

2. Three consecutive terms a ‐d, a, a + d 

3.  The number of terms   n= 
𝒍−𝒂

𝒅
+1 

4. General term   𝒕𝒏= a + (n ‐ 1 )d 

5. 5. The sum of the first n terms (if the common difference d is given.) 

𝑺𝒏=
𝒏

𝟐
 [ 2a + (n ‐ 1)d ] 

6. The sum of the first n terms (if the last term l is given.) 𝑺𝒏=
𝒏

𝟐
  [ a + l] 

Geometric Sequence or Geometric Progression (G.P.)  

      

 7. General form a , ar , ar2 ,ar3,. . .,a𝑟𝑛−1 , a𝑟𝑛, . . . . 

      8. General term 𝑺𝒏= a𝒓𝒏−𝟏 

      9. Three consecutive terms a / r, a , ar 

     10. The sum of the first n terms Sn=   
𝒂(𝒓𝒏−𝟏)

𝒓−𝟏
  r> 𝟏 

                                                                 
𝒂(𝟏−𝒓𝒏)

𝟏−𝒓
 r<1 

                                                                 na         r=1. 

Special series 

 11. The sum of the first n natural numbers, 

           1+2+3+...+n = 
𝑛(𝑛+1)

2
 

12. The sum of the first n odd natural numbers, 

           1 +3 + 5 + . . . . + ( 2k ‐ 1 )= n2 

13. The sum of first n odd natural numbers (when the last term l is given) 

            1+3+5+...+           L = (
 𝑙+1

2
)² 
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14. The sum of squares of first n natural numbers, 

             12 + 22 + 32+ . . . . + n2 = 
𝑛(𝑛+1)(2𝑛+1)

6
 

15. The sum of cubes of the first n natural numbers, 

             13 + 23 + 33+ . . . . + n3=   ( 
𝑛(𝑛+1) 

2
 )2. 

3. ALGEBRA 

1 (a + b)2 = a2 + 2ab + b2 

2 (a - b)2= a 2 - 2ab + b2   

3 a2 - b2 = (a + b) (a-b)  

4 a2+ b2 = (a + b) 2 - 2ab  

5 a2+ b2 = (a - b) 2 + 2ab  

8 a3 + b3 = (a + b) (a2 – ab + b2)  

9 a3- b3 = (a - b) (a2 + ab + b2)  

10 a3 + b3= (a + b)3– 3ab (a + b)  

11 a3 - b3 = (a - b)3+ 3ab (a - b)  

12 a4 +b4 = (a2 +b2)2 - 2 a2 b2 

13 a4 - b4 =(a +b)(a - b)(a2+ b2)  

14 (a + b + c)2 = a2 + b2 +c2 + 2(ab + bc +ca)  

15 (x +a) (x+b) = x2 + (a+b) x + ab  

16 (x +a)(x+b)(x+c) = x3 + (a+b+c) x2 + (ab+bc+ca) x + abc  

 17 Quadratic polynomials    ax 2 + bx + c = 0 

 18.sum of zeros ( α + β ) = -coefficient of x / coefficient of 𝒙𝟐 =(- 
𝒃

𝒂
) 

19. product of zeros ( α β ) = constant term / coefficient of 𝒙𝟐 =( 
𝒄

𝒂
) 

     Quadratic  polynomials with zeros α and β = x2 - ( α + β ) x + ( α β ) 

20. Relation between LCM and GCD : L CM x GCD = f(x) x g(x) 

21.Solution of quadratic equation by formula method x =
−𝒃±√𝒃𝟐−𝟒𝒂𝒄

𝟐𝒂
 

22. Nature of roots Δ= 𝒃𝟐 - 4ac  

                              Δ > 0   Real and unequal 

                              Δ = 0   Real and equal. 

                              Δ < 0   No real roots. (It has imaginary roots)  

 

23.Formation of quadratic equation when roots are given 
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 X2 – ( sum of roots) x + ( product of roots ) = 0  

                                

                                 4. MATRICES  

1.Row matrix : 

 A matrices has only one row. 

2. Column matrix : 

 A matrices has only one column. 

3 Square matrix : 

  A matrix in which the number of rows and the number of columns are equal 

4 Diagonal matrix : 

A square matrix in which all the elements above and below the leading  

diagonal are equal to zero  

5 Scalar matrix : 

A diagonal matrix in which all the elements along the leading diagonal are  

equal to a non-zero constant  

6. Unit matrix : 

 A diagonal matrix in which all the leading diagonal entries are 1 

7 .Null matrix or Zero-matrix : 

 A matrices has each of its elements is zero. 

8 Transpose of a matrix : 

 A matrices has interchanging rows and columns of the matrix  

9 Negative of a matrix : 

 The negative of a matrix A is - A  

10 Equality of matrices : 

Two matrices are same order and each element of A is equal to the  

corresponding element of B. 

11. Two matrices of the same order, then the addition of A and B is a matrix C 

12.  If A is a matrix of order m x n and B is a matrix of order n x p,  

then the product matrix AB is m x p.  

13. Properties of matrix addition 

 Commutative                                  A +B = B + A 

 Associative                                     A + (B + C) = (A + B) +C 

 Existence of additive identity         A + O = O + A =A 
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 Existence of additive inverse          A + (‐A) = (‐A) + A = O  

14.Properties of matrix multiplication 

 Not commutative in general   AB =BA 

 Associative                             A(BC) = (AB)C 

 distributive over addition       A(B + C) = AB + AC (A + B)C = AC + BC 

 Existence of multiplicative identity    A I = I A= A 

 Existence of multiplicative inverse     AB = BA = I 

15. (𝐴𝑇)𝑇= A ,(𝐴 + 𝐵)𝑇= 𝐴𝑇 + 𝐵𝑇; (𝐴𝐵)𝑇 =𝐵𝑇𝐴𝑇  

5. COORDINATE GEOMETRY 

1. Distance between Two points AB=√(𝒙𝟐 − 𝒙𝟏)² + (𝒚𝟐 − 𝒚𝟏)² . 

2 The line segment joining the two points A(x1,y1), and B(x2,y2) internally in  

    the ratio l : m is P(
𝐥𝐱𝟐+𝐦𝐱𝟏

𝐥+𝐦
 , 

𝐥𝐲𝟐+𝐦𝐲𝟏

𝐥+𝐦
). 

3  The line segment joining the two points A(x1,y1), and B(x2,y2) externally in the 

ratio l : m is P (
𝒍𝒙𝟐 −𝒎𝒙𝟏

𝒍−𝒎
 ,

𝒍𝒚𝟐−𝒎𝒚𝟏

𝒍−𝒎
). 

4. The midpoint of the line segment M = (
𝒙𝟏+𝒙𝟐

𝟐
 , 

𝒚𝟏+𝒚𝟐

𝟐
). 

5 The centroid of the triangle G = (

 
𝒙𝟏 + 𝒙𝟐+𝒙𝟑

𝟑
 , 

𝒚𝟏+𝒚𝟐+𝒚𝟑

𝟑
). 

6 Area of a triangle A =
1

2
∑ 𝑥1(𝑦2 − 𝑦3) sq.unit                                                                                

                         Or  A= 
𝟏

𝟐
         𝒙𝟏 𝒙𝟐𝒙𝟑𝒙𝟏 

                                                𝒚𝟏 𝒚𝟐𝒚𝟑𝒚𝟏 sq unit. 

 

7 Area of the Quadrilateral   A = 
𝟏

𝟐
( 

𝒙𝟏 𝒙𝟐 𝒙𝟑 𝒙𝟒 𝒙𝟏

𝒚𝟏 𝒚𝟐 𝒚𝟑 𝒚𝟒 𝒚𝟏
) sq unit. 

 Collinear of three points ∑ 𝑥2( 𝑦2 − 𝑦3) = 0.  

                   (or)  Slope of AB = Slope of BC or slope of AC.  

8 If a line makes an angle θ with the positive direction of x- axis, then the  

                          slope   m = tan θ  

9 Slope of the non-vertical line passing through the points m = 
𝒚𝟐−𝒚𝟏

𝒙𝟐−𝒙𝟏
. 

10 Slope of the line ax + by + c =0 is m = – 
𝒂

𝒃
. 

11 The straight line ax + by+ c =0, y-intercept c  y = – 
𝒄

𝒃
. 

12 Two lines are parallel if and only if their slopes are equal. :m1= m2. 
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13 Two lines are perpendicular if and only if the product of their slopes is -1 

             m1X m2= - 1 

Equation of straight lines  

14 x-axis                                   y = 0 

15 y-axis                                   x = 0 

16 Parallel to x-axis                 y = k 

17 Parallel to y-axis                 x = k 

18 Parallel to ax+by+c =0              ax+by+k=0 

19 Perpendicular to ax+by+c =0    bx ‐ ay+k=0 

20 Slope m, y-intercept c               y = mx+c 

21 Slope m, a point (x1 , y1)        y ‐ y1= m(x ‐ x1). 

22 Passing through two points    
𝑦−𝑦1

𝑦2−𝑦1
=

𝑥−𝑥1

𝑥2−𝑥1
. 

23 x-intercept a , y-intercept b   
𝑥

𝑎
 + 

𝑦

𝑏
 = 1. 

                                                       

 

                                          6 GEOMETRY 
1. Basic Proportionality theorem or Thales Theorem  

       If a straight line is drawn parallel to one side of a triangle intersecting the  

   other two sides, then it divides the two sides in the same ratio.  

2. Converse of Basic Proportionality Theorem ( Converse of Thales Theorem) 

       If a straight line divides any two sides of a triangle in the same ratio, then the 

line must be parallel to the third side.  

3. Angle Bisector Theorem  

     The internal (external) bisector of an angle of a triangle divides the opposite 

side internally (externally) in the ratio of the corresponding sides containing the 

angle. 

4. Converse of Angle Bisector Theorem 

      If a straight line through one vertex of a triangle divides the opposite  

side internally (externally) in the ratio of the other two sides, then the line bisects 

the angle internally (externally) at the vertex. 

5 .Similar triangles 

        corresponding angles are equal (or) corresponding sides have lengths in the  

same ratio  

1 .AA( Angle-Angle ) similarity criterion 
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        If two angles of one triangle are respectively equal to two angles of  

another triangle, then the two triangles are similar. 

 

2. SSS (Side-Side-Side) similarity criterion for Two Triangles 

   In two triangles, if the sides of one triangle are proportional (in the same ratio)  

to the sides of the other triangle, then their corresponding angles are equal  

 3. SAS (Side-Angle-Side) similarity criterion for Two Triangles 

        If one angle of a triangle is equal to one angle of the other triangle and  

if the corresponding sides including these angles are proportional, then the  

two triangles are similar. 

4.Pythagoras theorem (Baudhayan theorem) 

         In a right angled triangle, the square of the hypotenuse is equal to the  

sum of the squares of the other two sides. 

5. Converse of Pythagorous theorem  

      In a triangle, if the 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. 

6. Tangent-Chord theorem  

      If from the point of contact of tangent (of a circle), a chord is drawn,  

then the angles which the chord makes with the tangent line are equal respectively  

to the angles formed by the chord in the corresponding alternate segments. 

7. Converse of Theorem  

If in a circle, through one end of a chord, a straight line is drawn making  

an angle equal to the angle in the alternate segment, then the straight line is a  

tangent to the circle.  

8. If two chords of a circle intersect either inside or out side the circle, the area  

of the rectangle contained by the segments of the chord is equal to the area of the 

rectangle contained by the segments of the other 

                                   P A X PB = PC X PD. 

Circles and Tangents 

9. A tangent at any point on a circle is perpendicular to the radius through the point 

of contact . 

10.Only one tangent can be drawn at any point on a circle. However, from  

an exterior point of a circle two tangents can be drawn to the circle. 

11. If two circles touch each other, then the point of contact of the circles lies on  

the line joining the centres. 
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12. If two circles touch externally, the distance between their centres is equal to  

the sum of their radii.  

13. If two circles touch internally, the distance between their centres is  

equal to the difference of their radii. 

                                             7 .TRIGONOMETRY 

1 sin θ cosec θ = 1 ; sin θ = 1/ cosec θ ; cosec θ = 1/ sin θ 

2 cos θ sec θ = 1 ; cos θ = 1/ sec θ ; sec θ = 1/ cos θ 

3 tan θ cot θ = 1 ; tan θ = 1/ cot θ ; cot θ =1/ tan θ 

4 tan θ = sin θ / cos θ cot θ = cos θ / sin θ 

5 sin2θ + cos2θ = 1 ; sin2θ = 1- cos2θ ; cos2θ = 1 -sin2θ 

6 sec2θ – tan2 θ = 1 ; sec2θ = 1+ tan2 θ ; tan2 θ = sec2θ -1  

7 cosec2θ –cot2θ = 1 ; cosec2θ =1+ cot2θ ; cot2θ = cosec2θ – 1  

8 sin (90 – θ)= cos θ cosec (90 – θ)= sec θ 

9 cos (90 – θ)= sin θ sec (90 – θ) = cosec θ 

10 tan (90 – θ)= cot θ cot (90 – θ) = tan θ . 

11 Componendo and dividendo rule 
𝑎

𝑏
 = 

𝑐

𝑑
 then 

𝑎+𝑏

𝑎−𝑏
=  

𝑐+𝑑

𝑐−𝑑
. 

angle 0 30 45 60 90 

Sin 𝜃 0 1

2
 

1

√2
 √3

2
 

1 

Cos 𝜃 1 

√
3

2
 

1

√2
 

1

2
 

0 

Tan 𝜃 0 1

√3
 

1 √3 ∞ 
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                          8 MENSURATION 

 
S.N

O 

Name Surface Area      

(sq.units)   

Total 

Surface 

Area(sq.units

)  

Volume  

(cu.units)  

1 Solid right circular cylinder 2πrh 2πr(h+r) πr2h 

2 Right circular 

hollow cylinder 

2πh(R+r)  2π(R+r)(R-

r+h) 

πh (R2 - r2)  

3 Solid right circular cone πrl πr(l + r) 1

3
πr2h 

4 Frustum _ _ 1

3
𝜋( R2 + r2 + Rr)h 

5 Sphere 4πr2  -    
4

3
 πr3 

6 Hollow sphere -  -     
4

3
 π (R3 - r3) 

7 Solid Hemisphere 2πr2 3πr2      
2

3
 πr3 

8 Hollow Hemisphere 2π(R2 + r2) π(3R2 + r2)  
2

3
 π (R3 - r3) 

9 .Cone   l = √ℎ2 + 𝑟2 : h = √𝑙2 − 𝑟2 : r = √𝑙2 − ℎ2. 

10. CSA of a cone = Area of the sector 𝜋rl= 
𝜃

360
 𝜋𝑟². 

11. Length of the sector = Base circumference of the cone  

                      L = 2πr 

12.Volume of water flows out through a pipe = 
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                                                              {Cross section area x Speed x Time}  

13. No. of new solids obtained by recasting = 
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑜𝑙𝑖𝑑 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑚𝑒𝑙𝑡𝑒𝑑

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑜𝑛𝑒 𝑠𝑜𝑙𝑖𝑑 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑚𝑎𝑑𝑒
. 

14. 1 m3= 1000 litres    1000 litres = 1 k.l 1   d.m3= 1   litres 1000 cm3 = 1 litres  

                                             11 STATISTICS  
1. Range          R=L – S  

2. Coefficient of range     Q=
𝐿−𝑆

𝐿+𝑆
. 

3. Standard deviation (Ungrouped)   

   1 Direct method                     𝜎 = √
∑ 𝑥2

𝑛
− (

∑ 𝑥

𝑛
)² . 

   2 Actual mean method         𝜎 =  √
∑ 𝑑2

𝑛
   Here d=�̅� – x . 

  3 Assumed mean method     𝜎 =  √
∑ 𝑓𝑑2

∑ 𝑓
− (

∑ 𝑓𝑑

∑ 𝑓
)².    Here d = x – A . 

  4 Step deviation method       𝜎 =  √
∑ 𝑑2

𝑛
− (

∑ 𝑑

𝑛
)2 x C.  Here d = 

𝑥−𝐴

𝐶
. 

4 Standard deviation (Grouped )  

    1 Actual mean Method      𝜎 =  √
∑ 𝑓𝑑2

∑ 𝑓
      Here d=x – �̅� . 

    2 Assumed mean method    𝜎 =  √
∑ 𝑓𝑑2

∑ 𝑓
− (

∑ 𝑓𝑑

∑ 𝑓
)².    Here d = x – A . 

    3 Step deviation method       𝜎 =  √
∑ 𝑑2

𝑛
− (

∑ 𝑑

𝑛
)2 x C.  Here d = 

𝑥−𝐴

𝐶
. 

5 Standard deviation of the first n natural numbers, 𝜎 = √
𝑛2−1

12
. 

6 Variance is the square of standard deviation. 

7 Standard deviation of a collection of data remains unchanged when each value  

    is added or subtracted by a constant. 

8 Standard deviation of a collection of data gets multiplied or divided by the  

     quantity k, if each item is multiplied or divided by k.  

9 Coefficient of variation, C.V = 
𝜎

�̅�
 x 100. 

It is used for comparing the consistency of two or more collections of data. 

                          12 PROBABILITY  
1. Tossing an unbiased coin once          S = { H, T } n(s)=2 
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2. Tossing an unbiased coin twice S = { HH, HT, TH, TT },n(s)=4 

 

 

3.Tossing an unbiased coin thrice  

 

               S={ HHH,HHT,HTH,THH,TTT,TTH,THT,HTT},n(s)=8  

4. Rolling an unbiased die once S = { 1, 2, 3, 4, 5, 6 }   n(s)=6 

 5. Rolling an unbiased die Twice S=(1,1) (1,2) (1,3) (1,4) (1,5) (1,6) 

                                                          (2,1) (2,2) (2,3) (2,4) (2,5) (2,6)  

                                                          ( 3,1) ( 3,2) (3,3) ( 3,4) (3,5) (3,6) 

                                                           (4,1) (4,2) (4,3) (4,4) ( 4,5) (4,6) 

                                                          ( 5,1) ( 5,2) (5,3) (5,4) (5,5) (5,6) 

                                                            (6,1) (6,2) (6,3) (6,4) (6,5) (6,6) 

                                        n(s)=36 

6.Rolling an  Unbiased die Thrice  n(s)=216  

7.The probability of an event A  

 lies between 0 and 1,both inclusive    0≤P(A)≤1. 

8. The probability of the sure event is 1. P(S)= 1 

9. The probability of an impossible event is 0.  P( ∅)=0. 

10. The probability that the event A will not occur  P(�̅�) = 1 − 𝑃(𝐴). 

11.  P(A) + P(�̅�) = 1. 

12.  P(A ∩ �̅�) = 𝑃(𝐴) − 𝑃(𝐴 ∩ 𝐵) . 

13 Addition theorem on probability 

           P(AUB) = P(A) +P(B) ‐ P(A∩B) 

          P(AUBUC) = P(A) +P(B)+P(C)-P(A∩B) ‐ P(B∩C)-P(A∩C)+P(A∩B∩C) 

 

 

12 If A and B are mutually exclusive events, Then P(A∩B) = ∅                                     

          Thus P(AUB) = P(A) +P(B) 

                   P(AUBUC) = P(A) +P(B)+P(C) 
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