








































 1 [XI – Mathematics] 

CHAPTER - 1 

SETS AND FUNCTIONS  

KEY POINTS 

 A set is a well-defined collection of objects. 

 There are two methods of representing a set: 

(a) Roster or Tabular form e.g. natural numbers 
less than 5 = {1, 2, 3, 4} 

(b) Set-builder form or Rule method e.g.: Vowels in English 
alphabet= {x : x is a vowel in the 
English alphabet } 

 Types of sets: 

(i) Empty set or Null set or void set 

(ii) Finite set 

(iii) Infinite set 

(iv) Singleton set 

 Subset: A set A is said to be a subset of set 
B if ,        . We write it as A  B. 

 Equal sets: Two sets A and B are equal if they have exactly the 

same elements i.e A = B if A  B and B  A.  

 Power set: The collection of all subsets of a set A is called 

power set of A, denoted by P(A) i.e. P(A) = { B : B  A }  

 If A is a set with n(A) = m then n [P(A)] = 2m. 

 Equivalent sets: Two finite sets A and B are equivalent, if their 

cardinal numbers are same i.e., n(A) = n(B). 
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 Proper subset and super set: If A  B then A is called the 
proper subset of B and B is called the superset of A. 

Types of Intervals 

Open Interval (a, b) = { x  R  : a < x < b } 

Closed Interval [a, b] = { x  R : a  x  b } 

Semi open or Semi closed Interval, 

(a,b] = { x  R : a < x ≤ b} 

[a,b) = { x  R : a ≤ x < b} 

 Union of two sets A and B is, 

A  B = { x : x  A or x  B } 

 

 Intersection of two sets A and B is, 

A  B = { x : x  A and x  B} 

 

 

 

 

A B 
U 

AUB 
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 Disjoint sets: Two sets A and B are said to be disjoint if A  B =  

 

 Difference of sets A and B is, 

A – B = { x : x  A and x  B} 

 

 Difference of sets B and A is, 

B – A = { x : x  B and x  A } 

 

 Complement of a set A, denoted by A or Ac is 

A = Ac = U – A = { x : x  U and x  A} 

 

A B U 

A B 
U 

A – B 

A 
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 Properties of complement sets : 

 1. Complement laws 

 (i)   A    A = U        (ii) A  A =          (iii) (A) = A 

 2. De Morgan's Laws 

  (i)   (A    B) = A  B         (ii) (A  B) = A  B 

Note : This law can be extended to any number of sets. 

3.  =  and  =  

4. If A  B then B  A 

 Laws of Algebra of sets 

(i) A   = A 

(ii) A   =  

 A – B = A   B = A – (A  B) 

 Commutative Laws :– 

(i)  A    B = B    A (ii) A   B = B   A 

 Associative Laws :– 

(i) (A  B)   C = A   (B    C) 

(ii) (A  B)  C = A  (B  C)  

 Distributive Laws :– 

(i) A  (B    C) = (A  B)  (A  C) 

(ii) A    (B  C) = (A    B)  (A    C) 

 If A  B, then A  B = A and A   B = B 

 When A and B are disjoint n(A  B) = n(A) + n(B) 
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 When A and B are not disjoint n(A  B) = n(A) + n(B) – n(A  B) 

 n(A   B   C) = n(A) + n(B) + n(C) – n(A  B) – n(B  C) –  

n(A  C)+ n(A  B  C) 

VERY SHORT ANSWER TYPE QUESTIONS 

Which of the following are sets? Justify your answer. 

1. The collection of all the months of a year beginning with letter M. 

2. The collection of difficult topics in Mathematics. 

Let A = {1, 3, 5, 7, 9}. Insert the appropriate symbol  or  in 
blank spaces: – (Question- 3, 4) 

3. (i) 2 ______ A  (ii) {3} ____ A (iii) {3, 5} ____ A 

4. Write the set A = { x : x is an integer, –1  x < 4} in roster form 

5. Write the set B = {3, 9, 27, 81} in set-builder form. 

Which of the following are empty sets? Justify. (Question- 6, 7) 

6. A = { x : x  N and 3 < x < 4} 

7. B = { x : x  N and x2 = x} 

Which of the following sets are finite or infinite? Justify. 
(Question-8, 9) 

8. The set of all the points on the circumference of a circle. 

9. B = { x : x  N and x is an even prime number} 

10. Are sets A = { –2, 2}, B = { x : x  Z, x2 –4 = 0} equal? Why? 

11. Write (–5,9] in set-builder form 

12. Write {x : x  R, –3  x < 7} as interval. 

13. If A = { 1, 3, 5}, how many elements has P(A)? 
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14. Write all the possible subsets of A = {5, 6}. 

If A = Set of letters of the word ‘DELHI’ and B= the set of letters 
the words ‘DOLL’ find (Question- 17,18,19) 

15. A  B 

16. A  B 

17. A – B 

18. Describe the following sets in Roster form 

(i) The set of all letters in the word ‘ARITHMETIC’. 
(ii) The set of all vowels in the word ‘EQUATION’.   

19. Write the set A = {x : x  z, x2 < 25} in roster form.  

20. Write the set B = {x : x is a two digit numbers such, that the sum 
of its digits is 7} 

Fill in the blanks (21 – 23) 

21. The total number of non-empty subsets of a finite set. 
Containing n elements is ___________. 

22. The total number of proper subsets of finite set. Containing n 
elements is _________. 

23. n[P{P()}] = _________. 

24. If A and B are two sets such that A  B, then find  

(i) A  B       (ii) A  B  

25. Let A and B be two sets having 5 and 7 elements respectively. 
Write the minimum and maximum number of elements in  

(i) A  B       (ii) A  B  

26. For any two sets A and B, A  (A  B) is equal to 

(a) A                    (b) B                (c)                 (d) A  B. 
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27. In set builder method the null set is represented by  

(a) {   }         (b)         (c) { x : x ≠ x}         (d) { x : x = x}. 

28. If A and B are two given sets, then A  (A  B) is equal to 

(a) A           (b) B        (c)                        (d) A – B. 

29. If A and B are two sets such that A  B then A  B is  

(a) A           (b) B        (c)                         (d) A  B. 

30. If n(A  B) = 18, n(A – B) = 5, n(B – A) = 3 then find n(A  B) 

SHORT ANSWER TYPE QUESTIONS 

31. Are sets A = {1, 2, 3, 4}, B = { x : x  N and 5 ≤ x ≤ 7} disjoint? 
Justify? 

What is represented by the shaded regions in each of the 
following Venn-diagrams? (Question 32, 33) 

32.  

 
 

33.  
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SHORT ANSWER TYPE QUESTIONS 

34. If A= { 1, 3, 5, 7, 11, 13, 15, 17} 

   B = { 2, 4, 6, 8 ... 18} 

   And U is universal set then find A  [(A B) B] 

35. Two sets A and B are such that 

n(A B) = 21 n(A) = 10 n(B) = 15 find n(AB) and n(A – B) 

36. Let A = {1, 2, 4, 5} B = {2, 3, 5, 6} C = {4, 5, 6, 7} Verify the       
following identity 
 
A  (B C) = (A B)  (A C) 
 

37. If  = { x : x   N and  x ≤ 10} 

   A = { x : x is  prime and  x ≤ 10} 
   B = { x : x is a factor of 24} 

Verify the following result 

(i)  A – B = A  B   (ii)  (A B) = A B   (iii) (A B) = A B 

38. Find sets A, B and C such that A B, B C and A C are non-
empty sets and A B C =   

39. For any sets A and B show that 

(i)  (A B)  (A – B) = A       (ii)   A  (B–A) = A B 

40. On the Real axis, If A = [0, 3] and B = [2, 6], than find the 
following 

(i) A  (ii)  A B           (iii)   A B      (iv)   A – B 

41. In a survey of 450 people, it was found that 110 play cricket, 160 
play tennis and 70 play both cricket as well as tennis. How many 
play neither cricket nor tennis? 
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42. In a group of students, 225 students know French, 100 know 
Spanish and 45 know both. Each student knows either French or 
Spanish. How many students are there in the group? 

43. For all set A, B and C is (A B) C = A  (B C)? Justify your 
answer. 

44. Two sets A and B are such that n(A B) = 21, n(A B) = 9,            
n(A B) = 7 find n(A B). 

 

LONG ANSWER TYPE QUESTIONS 

45. In a group of 84 persons, each plays at least one game out of 
three viz. tennis, badminton and cricket. 28 of them play cricket, 
40 play tennis and 48 play badminton. If 6 play both cricket and 
badminton and 4 play tennis and badminton and no one plays all 
the three games, find the number of persons who play cricket 
but not tennis. What is the importance of sports in daily life? 

46. Using properties of sets and their complements prove that 

(i) (A  B)  (A  B) = A 

(ii) A – (A B) = A – B 

(iii) (A  B) – C = (A – C)  (B– C) 

(iv) A – (B  C) = (A – B)  (A – C) 

(v) A  (B – C) = (A B) – (A C). 

47.  If A is the set of all divisors of the number 15. B is the set of 
prime numbers smaller than 10 and C is the set of even number 
smaller than 9, then find the value of (A  C) B. 

48. Two finite sets have m and n elements. The total number of 
subsets of first set is 56 more than the total number of subsets 
of the second set. Find the value of m and n. 
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49. If     
{4 3 1 : }

{9( 1) : }

nX n n N

Y n n N

   
  

 

Find the value of X  Y  

50. A survey shows that 63% people watch news channel A 
whereas 76% people watch news channel B. If x% of people 
watch both news channels, then prove that 39 ≤ x ≤ 63. 

51. From 50 students taking examination in Mathematics, Physics 
and chemistry, each of the students has passed in at least one 
of the subject, 37 passes Mathematics, 24 Physics and 43 
Chemistry. At most 19 passed Mathematics and Physics, almost 
29 Mathematics and chemistry and at most 20 Physics and 
chemistry. What is the largest possible number that could have 
passes in all the three subjects? 

CASE STUDY TYPE QUESTIONS 

52. In a survey of of 600 students of class XI, 150 are using 
YouTube videos and 225 are consulting books (other than text 
book) as a learning resource. 100 were using both YouTube 
videos and books as a learning resource. 

 i. How many students are using either books or YouTube 
videos as the learning resource? 

  (a) 325   (b) 225  (c) 275  (d) 375 

 ii. How many students are neither using YouTube videos nor 
books as the learning resource? 

  (a) 350   (b) 325  (c) 225  (d) 250 

 iii. How many students are using YouTube videos only as the 
learning resource? 

  (a) 50   (b) 100  (c) 150  (d) 125 
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 iv. How many students are using books only as the learning 
resource? 

  (a) 50   (b) 100  (c) 150  (d) 125 

 v. What can be the maximum number of students who will use 
YouTube video or books as learning resources? 

  (a) 600   (b) 375  (c) 275  (d) 500 

53. In a class 18 students took Physics, 23 students took Chemistry 
and 24 students took Mathematics. Of these 13 took both 
Chemistry and Mathematics, 12 took both physics and chemistry 
and 11 took both Physics and mathematics. If 6 students were 
offered all the three subjects Find: 

 i.  The total number of students are 

  (a) 47   (b) 37   (c) 35   (d) 49 

 ii. How many took Mathematics but not Chemistry? 

  (a) 11   (b) 1   (c) 6   (d) 12 

 iii. How many took exactly one of the three subjects? 

  (a) 12   (b) 11   (c) 13   (d) 1 

 iv. How many took exactly two of these subjects? 

  (a) 11   (b) 13   (c) 12   (d) 18 

 v. Number of students who took Physics or Mathematics but 
not Chemistry: 

  (a)12   (b) 13   (c) 11   (d) 18 

54. In a town of 10,000 families, it was found that 40% families go to 
shop A for their home needs groceries, 20% families go to the 
shop B and 10% families go to shop C. 5% families go to shops 
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A and B, 3% go to B and C and 4% families go to A and C.  
2% families go to all the three shops A, B and C. Find: 

 i. The number of families which go to shop A only; 

  (a) 4000   (b) 3300  (c) 3700  (d) 4200 

 ii. The number of families which don't visit/purchase from any 
of A, B and C. 

  (a) 4000   (b) 7000  (c) 3300  (d) 6000 

 iii. The number of families which don't visit/purchase from any 
of A, B and C. 

  (a) 300   (b) 200  (c) 100  (d) 600 

 iv. The number of families that purchase from exactly one shop. 

  (a) 4700   (b) 4000  (c) 5200  (d) 3800 

 v. The number of families that buy from at least one of the 
shops A, B or C. 

  (a) 4000   (b) 6000  (c) 7000  (d) 1000 

ANSWERS 

1. Set     

2.   Not a set 

3. (i)      (ii)       (iii)    

4.   A = {–1, 0, 1, 2, 3} 

5. B = { x : x = 3n, n  N and 1  n  4} 

6. Empty set because no natural number is lying between 3 and 4 

7. Non-empty set because B = {1} 



 13 [XI – Mathematics] 

8. Infinite set because circle is a collection of infinite points whose 
distances from the centre is constant called radius. 

9. Finite set because B = {2} 

10. Yes, because x2 – 4 = 0; x = 2, – 2 both are integers 

11. {x : x  R, –5 < x ≤ 9}  

12. [ –3, 7 ) 

13. 23 = 8  

14. , {5}, {6}, {5, 6} 

15. A  B = {D, E, L, H, I, O}  

16. A  B = {D, L} 

17. A – B = {E, H, I} 

18. (i) {A, R, I, T, H, M, E, C}     (ii) {E, U, A, I, O} 

19. { –4, –3, –2, –1, 0, 1, 2, 3, 4}           

20. {16, 25, 34, 43, 52, 61, 70}  

21. 2n – 1              22.   2n – 1             

23.  2      24.   (i) A         (ii) B 

25. (i)  min : 7             (ii)  min : 0  
      max : 12                max : 5 

26. (c)      27.   (c) { x : x ≠ x } 

28. (b) B     29.   (c)  

30. 10      31.   Yes, because A  B = 

32. (A – B)  (B – A)  or A  B   33.   A  (B  C) 

34.        
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35.      n(A  B) = 4, n(A – B) = 6 

38. A = {1, 2},  B = {1, 3} C = {2, 3} 

40. (i)  (–, 0)  (3, )        (ii) [0, 6]        (iii) [2, 3]         (iv) [0, 2) 

41. Hint:   = set of people surveyed  
A = set of people who play cricket 
B = set of people who play tennis 

Number of people who play neither cricket nor tennis 

    = n [(A  B)] = n(U) – n (A  B) 

   = 450 – 200 

    = 250 

42. There are 280 students in the group. 

43. No, For example   A = {1, 2},    B = {2, 3},    C = {3, 4} 

44. 23 

45. 6      

47. {2, 3, 5}     

48. n = 3    m = 6 

49. Y      

51. 14 

52. i.  (c)         ii.  (b)          iii.  (a)           iv.  (d)          v.  (b) 

53. i.  (c)         ii.  (a)          iii.  (b)           iv.  (d)          v.  (a) 

54. i.  (b)         ii.  (a)          iii.  (d)           iv.  (c)          v.  (b) 
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CHAPTER – 2 

RELATIONS AND FUNCTIONS 

CONCEPT MAP 

 Ordered Pair: An ordered pair consists of two objects or 
elements in a given fixed order. 

Remarks: An ordered pair is not a set consisting of two 
elements. The ordering of two elements in an ordered pair is 
important and the two elements need not be distinct.  

 Equality of Ordered Pair: Two ordered pairs (x1, y1) & (x2, y2) 
are equal if x1 = x2 and y1 = y2. 

i.e.  (x1, y1) = (x2, y2)    x1 = x2 and y1 = y2  

 Cartesian product of two sets: Cartesian product of two non- 
empty sets A and B is given by A × B and A × B = {(x, y) : x  A 

and y  B}.  

 Cartesian product of three sets: Let A, B and C be three sets, 
then A × B × C is the set of all ordered triplet having first 
element from set A, 2nd element from set B and 3rd element 
from set C. 

i.e.,    A × B × C = {(x, y, z) : x  A, y  B and z  C }.  

 Number of elements in the Cartesian product of two sets: If 
n(A) = p and n(B) = q, then n(A × B) = pq. 

 Relation: Let A and B be two non-empty sets. Then a relation 
from set A to set B is a subset of A × B. 
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 No. of relations: If n(A) = p, n(B) = q then no. of relations from 
set A to set B is given by 2pq. 

 Domain of a relation: Domain of R = {a : (a, b)  R} 

 Range of a relation: Range of R = { b : (a, b)  R} 

 Co-domain of R from set A to set B = set B. 

 Range  Co-domain 

 Relation an a set: Let A be non-empty set. Then a relation from 
A to B itself. i.e., a subset of A × A, is called a relation on a set. 

 Inverse of a relation: Let A, B be two sets and Let R be a 
relations from set A to set B.  

Then the inverse of R denoted R–1 is a relation from set B to A 
and is defined by R–1 = {(b, a) : (a, b)  R}  

 Function: Let A and B be two non-empty sets. A relation from 
set A to set B is called a function (or a mapping or a map)  
if each element of set A has a unique image in set B. 

Remark: If (a, b)  f then ‘b’ is called the image of ‘a’ under f and 
‘a’ is called pre-image of ‘b’.  

 Domain and range of a function: If a function ‘f’ is expressed 
as the set of ordered pairs, the domain of ‘f’ is the set of all the 
first components of members of f and range of ‘f’ is the set of 
second components of member of ‘f’.  

i.e.,  Df = {a : (a, b)  f}    and   Rf = {b : (a, b)  Df} 

 No. of functions: Let A and B be two non-empty finite sets such 
that n(A) = p and n(B) = q then number of functions from A to B 
= qp. 

 Real valued function: A function f : A  B is called a real 
valued function if B is a subset of R (real numbers). 
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 Identity function:   f : R  R given by f(x) = x  x  R (real 
number) 

Here,   Df = R and Rf = R 

 

 Constant function:   f : R  R  given by f(x) = c for all x  R 
where c is any constant 

Here,   Df = R and Rf = {c} 

 

 Modulus function:    f : R  R  given by f(x) = |x|  x  R 

Here,  Df = R and  Rf = [0, ) 

Remarks : 
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 Signum function:   f : R  R defined by 

       







     

     or 





  

 

 Greatest Integer function: f : R  R defined by f(x) = [x], x  R 
assumes the value of the greatest integer, less than or equal to x. 

Here,   Df = R and Rf = Z 

 

 Graph for f : R  R, defined by f(x) = x2 

Here,    Df = R and Rf = [0,  
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 Graph for f : R  R, defined by f(x) = x3  

 

 Exponential function:  f : R  R, defined by f(x) = ax, a > 0, a  1 

 

 When 0 < a < 1    When a > 1 

 





   






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 Natural exponential function, f(x) = ex 

  

 Logarithmic functions, f : (0, )  R ;     f(x) logax, a > 0, a  1 

 

 f(x) = logax,  0 < a < 1  f(x) = logax,  for a > 1 

 Df = (0, )    Df = (0, ) 
 Rf = R     Rf = R 
 Case I   When 0 < a < 1  Case II   When a > 1 

 Natural logarithm function:     f(x) = logex or ln(x). 

 Let f : X  R and g : X  R be any two real functions where x  R 
then 

(f ± g) (x) = f(x) ± g(x)  x  X 

(fg) (x) = f(x) g(x)  x  X  

    
    

   
 
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VERY SHORT ANSWER TYPE QUESTIONS 

1. If A = {1, 2, 4}, B = {2, 4, 5}, C = {2, 5} then (A – B) × (B – C) 

(a) {(1, 2), (1, 5), (2, 5)} (b) {1, 4} 

(c) {1, 4} (d) None of these. 

2. If R is a relation on set A = {1, 2, 3, 4, 5, 6, 7, 8} 
given by xRy  y = 3x, then R = ? 

(a) {(3, 1), (6, 2), (8, 2), (9, 3)} (b) {(3, 1), (6, 2), (9, 3)} 

(c) {(3, 1), (2, 6), (3, 9)} (d) None of these. 

3. Let A = {1, 2, 3}, B = {4, 6, 9} if relation R from A to B defined by 
x is greater then y. the range of R is - 

(a) {1, 4, 6, 9} (b) {4, 6, 9} 

(c) {1} (d) None of these. 

4. If R be a relation from a set A to a set B then -  

(a) R = A  B (b) R = A  B 

(c) R  A × B (d) R  B × A. 

5. If  
 
 

 (x ≠ 0), then f(2) is equal to -   

(a)  (b)  

(c) –1 (d) None of these. 

6. Range of the function f(x) = cos[x] for 
 

  is - 

(a) {–1, 1, 0} (b) {cos1, cos2, 1} 

(c) {cos1, –cos1, 1} (d) {–1, 1}. 
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7. If f(x) = log
 
 
 

 and g(x) =  then f{g(x)} is equal to - 

(a) f(3x) (b) {f(x)}3 

(c) 3f(x) (d) –(f(x). 

8. If f(x) = cos(logx) then value of f(x).f(y) – 
  
  
  

 is - 

(a) 1 (b) –1 

(c) 0 (d) ±1. 

9. Doman of f(x) =  is - 

(a) R – [0, 4] (b) R – (0, 4) 

(c) (0, 4) (d) [0, 4]. 

10. If [x]2 – 5[x] + 6 = 0, where [ . ] denote the greatest integer 
function then - 

(a) x  [3, 4] (b) x  (2, 3] 

(c) x  [2, 3] (d) x  [2, 4). 

11. Find a and b if (a – 1, b + 5) = (2, 3) 

If A = {1,3,5}, B = {2,3}, find : (Question - 12, 13) 

12. A × B 

13. B × A 

Let A = {1,2}, B = {2,3,4}, C = {4,5}, find (Question - 14, 15) 

14. A × (B  C) 

15. A × (B  C) 
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16. If P = {1,3}, Q = {2,3,5}, find the number of relations from P to Q 

17. If R = {(x,y):  x,y  Z,  x² + y² = 64}, then, 

Write R in roster form 

Which of the following relations are functions? Give reason. 
(Questions 18 to 20) 

18. R = { (1,1), (2,2), (3,3), (4,4), (4,5)} 

19. R = { (2,1), (2,2), (2,3), (2,4)} 

20. R = { (1,2), (2,5), (3,8), (4,10), (5,12), (6,12)} 

SHORT ANSWER TYPE QUESTIONS 

21. If A and B are finite sets such that n(A) = 5 and n(B) = 7, then 
find the number of functions from A to B. 

22. If  f(x) = x2 – 3x + 1 find x  R such that f (2x) = f (x) 

Let f and g be two real valued functions, defined by, f(x) = x,  
g(x) = |x|. 

Find: (Question 23 to 26) 

23. f + g 

24. f – g 

25. fg 

26.  

27. If f(x) = x3, find the value of, 
   
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28. Find the domain of the real function,     

29. Find the domain of the function,     

Find the range of the following functions. (Question- 30, 31) 

30.  

31. f(x) = x2 + 2 

32. Find the domain of the relation, 

R = {(x, y): x, y  Z, xy = 4}  

Find the range of the following relations: (Question-33, 34) 

33. R = {(a,b) : a, b  N and 2a + b = 10}  

34. 
     
  

 

SHORT ANSWER TYPE QUESTIONS 

35. Let A = {1,2,3,4}, B = {1,4,9,16,25} and R be a relation defined 
from A to B as, 

R = {(x, y): x  A, y  B and y = x2}  

(a) Depict this relation using arrow diagram. 
(b) Find domain of R. 
(c) Find range of R. 
(d) Write co-domain of R. 

36.  If A = {2,4,6,9} B = {4,6,18,27,54} and a relation R from A to B is 

defined by R = {(a,b): a A, b B, a is a factor of b and a < b}, 
then find in Roster form. Also find its domain and range. 
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37. Let 
    

  


 
 

    

  


 
 

Show that f is a function while g is not a function. 

38. Find the domain and range of, 

f(x) = |2x – 3| – 3 

39. Draw the graph of the Greatest Integer function 

40. Draw the graph of the Constant function f : R  R; f(x) = 2  x 

 R. Also find its domain and range. 

41. Draw the graph of the function |x – 2| 

Find the domain and range of the following real functions 
(Question 42 to 47) 

42.  

43.  

44.  

45.  

46.  

47.  
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48. Determine a quadratic function (f) is defined by f(x) = ax² +  
bx + c. If f(0) = 6; f(2) = 11,  f(–3) = 6 

49. Draw the graph of the function 

 

 also find its 

range. 

50. Draw the graph of following function  

  







 

Also find its range. 

 Find the domain of the following function. 

51.  

52.  

53.  

54.  

55.  

56. Find the domain for which the followings: 

f(x) = 2x2 – 1 and g(x) = 1 – 3x are equal. 

57. If  prove that    
 
 

. 
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58. If [x] denotes the greatest integer function. Find the solution set 
of equation,  

59. If   Find the value of f(y). 

 

60. Draw the graph of following function and find range of 

  
 

CASE STUDY TYPE QUESTIONS 

61. To make himself self-dependent and to earn his living, a person 
decided to setup a small scale business of manufacturing hand 
sanitizers. He estimated a fixed cost of Rs. 15000 per month 
and a cost of Rs. 30 per unit to manufacture. 

 i.  If x units of hand sanitizers are manufactured per month. 
What is the cost function? 

  (a) 15000 – 30x   (b) 15000 + 30x  

  (c) 15000 + x   (d) 15000 + 31x 

 ii. If each unit is sold for Rs. 45. What is the selling (revenue) 
function? 

  (a) 30x  (b) 45 + x  (c) 45x  (d) 45 + 30x 

 iii. What is the profit function? 

  (a) 15x + 15000   (b) 15(x – 1000) 

  (c) 15 x    (d) None of these 

 iv. For Break even (No Profit, no loss situation) in a month, how 
many units should be manufactured and sold? 

  (a) 500   (b) 750  (c) 1000  (d) 1500 

 v. What is the monthly cost borne by the person if he decided 
to manufacture 1500 units in a month? 

  (a) 15000 (b) 30000 (c) 45000 (d) 60000 
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62. This is a graph showing how far the distances have been 
travelled by Sunita (in her car) in a given time. 

 She drove, stopped, does her work and returned back. 

 

 i. The line OA of the graph represents the function: 

  (a) x = 10y  (b) y = 10x (c) y = x  (d) y = 
x

 

 ii. At what distance from the starting point Sunita stopped to do 
her work? 

  (a) 30m   (b) 40m  (c) 50m  (d) 60m 

 iii. How much time Sunita took to complete her work? 

  (a) 30 min  (b) 40 min  (c) 50 min  (d) 60 min 

 iv. Line AB represents the constant function: 

  (a) y = 50  (b) x = 50  (c) y = 10  (d) x = 9 

 v. How much time Sunita took to reach at a distance of 40 km. 
from the initial point? 

  (a) 30 min  (b) 40 min  (c) 50 min  (d) 1 hour 

 



 29 [XI – Mathematics] 

ANSWERS 

1. (b) 2. (d) 3. (c) 4. (c) 5. (a) 

6.  (b) 7. (c) 8. (c) 9. (d) 10. (d)  

11. a = 3, b = –2 

12. A × B = {(1,2), (1,3), (3,2), (3,3), (5,2), (5,3)} 

13. B × A = { (2,1), (2,3), (2,5), (3,1), (3,3), (3,5)} 

14. {(1,4), (2,4)} 

15. {(1,2), (1,3), (1,4), (1,5), (2,2), (2,3), (2,4), (2,5)} 

16. 26 = 64 

17. R = { (0,8), (0,–8), (8,0), (–8,0)} 

18. Not a function because 4 has two images. 

19. Not a function because 2 does not have a unique image. 

20. Function because every element in the domain has its unique 
image. 

21. 75 22. 0,1 

23. 





 24. 
  

 





 

25. 
   

   

 



   

26. 
   

   





     and Note:- 
f

g
 is not defined at x = 0 

27. 31 28. (–, –2]  [2, ) 
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29. R – {2,3} 30. (–, 0)  [1/4, ) 

31. [2,) 32. {–4, –2, –1,1, 2, 4} 

33. {2, 4, 6, 8} 34.      
 
 

 

(b) {1, 2, 3, 4} 

(c) {1, 4, 9, 16} 

(d) {1, 4, 9,16, 25} 

36. R = { (2,4) (2,6) (2,18) (2,54) (6,18) (6,54) (9,18) (9,27) (9,54) } 

Domain is R = {2,6,9} 

Range of R = { 4, 6, 18, 27, 54} 

38. Domain is R 

Range is [–3, ) 

40. Domain = R, Range = {2} 

41.  

               

35. ( a)  

1 

2 

3 

4 

A 

4 
9 

16 
25 

B 

1 
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42. Domain = R,  

 Range = [2, ) 

43. Domain = R – {2} 

Range = R – {1} 

44. Domain = R – {–1} 

Range = {1, –1} 

45. Domain = R – {3} 

Range = R – {6} 

46. Domain = R – {4} 

Range = {–1} 

47. Domain = R 

Range =(–, 1] 

48.      

49. (–, 1)  [3, ) 

50. Range of f = {–1,0,1} 

 

51. (0, )      

52.  (given function is not defined) 

53. (–, –2)  (4, ) 54. (–3, 3) 
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55. (–, –1)  (1, 4] 56.   
 
 

 

58. [–3, –1)  

59. x 

60. Rf = [4, 6]
 
and graph is 

                 
 
61. i.  (b)         ii.  (c)          iii.  (b)           iv.  (c)          v.  (d) 

62. i.  (c)         ii.  (c)          iii.  (b)           iv.  (a)          v.  (b) 
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CHAPTER - 3 

TRIGONOMETRIC FUNCTIONS 

KEY POINTS 

 1 radian is an angle subtended at the centre of a circle by an arc 
whose length is equal to the radius of the circle. 

  radian = 180 degree, 1° = 60° 

1 radian = 


 
  

= 57° 16’ 22” (Appr.) 

 If an arc of length ‘  ’ makes an angle ‘’ radian at the centre of 

a circle of radius ‘r’, we have .


 

Quadrant  I II III IV 
t-functions which 
are postive 

All sinx 
cosecx 

tanx 
cotx 

cosx 
secx 

 
Function Domain Range 

sinx R [–1, 1] 
cosx R [–1, 1] 

tanx     
   

 
 R 

cosecx R – {n} ; n  z R – (–1, 1) 

secx      
   

 
 R – (–1, 1) 

cotx R – {n} ; n  z R 




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 Allied or related angles: The angles   


   are called allied 

or related angles and  ± n × 360° are called conterminal 
angles. For general reduction we have the following rules. The 

value of any trigonometric functions for   
   

 
 is numerically 

equal to :- 
 

(a) The value of the same function if n is even integer with 
algebraic sign of the function as per the quadrant in which 
angles pie (). 
 

(b) Corresponding co-function of ‘’ if n is an odd integer 
algebraic sign of the function for the quadrant in which it 
lies. Here sine and cosine; tan and cot; sec and cosec, are 
co-functions of each other.          

 
 Trigonometric Identities:  

(i) sin (x + y) = sinx cosy + cosx siny 

(ii) sin (x – y) = sinx cosy – cosx siny  

(iii) cos (x + y) = cosx cosy – sinx siny 

(iv) cos (x – y) = cosx cosy + sinx siny 

(v) 





 

(vi) 


 

(vii)  

(viii)  
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(ix) sin2x = 2sinx cosx =  

(x) cos2x = cos2x – sin2x = 2cos2x – 1 = 1 – 2sin2x = 



 

(xi) tan2x =   

(xii) sin3x = 3sinx – 4sin3x 

(xiii) cos3x = 4cos3x – 3cos x  

(xiv) tan3x =  

(xv) cosx + cosy =  

(xvi) cosx – cosy =  

(xvii) sinx + siny =  

(xviii) sinx – siny =  

(xix) 2sinx cosy = sin(x + y) + sin(x – y) 

(xx) 2cosx siny = sin(x + y) – sin(x – y) 

(xxi) 2cosx cosy = cos(x + y) + cos(x – y) 

(xxii) 2sinx siny = cos(x – y) – cos(x + y) 

(xxiii)  

(xxiv)  

(xxv)  

sign ‘+’ or ‘–’ will be decided 
according to the quadrant in 

which angle  lies. 
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 Solution of trigonometric equations:  

 

(a) Principal Solutions: The solutions of a trigonometric 
equation for which 0 ≤  ≤ 2 are called principal solutions.  
 

(b) General Solutions: The expression involving integer ‘n’ 
which gives all solutions of a trigonometric equation is 
called the general solution.   

 General solution of trigonometric equations: 

(i) If sin = 0   = n    n  z 

(ii) If cos = 0   = (2n + 1)


,    n  z 

(iii) If tan = 0   = n    n  z 

(iv) If sin = sin   = n(–1)n    n  z 

(v) If cos = cos   = 2n    n  z 

(vi) If tan = tan   = n +     n  z 

(vii) If sin2 = sin2,   = n      n  z   
   cos2 = cos2,    
   tan2 = tan2 

 Maximum and minimum values of the expression Acos + Bsin 

are   and –  respectively, where A and B are 
constants. 

    

  

  



 37 [XI – Mathematics] 

VERY SHORT ANSWER TYPE QUESTIONS 

1. Write the radian measure of 5° 37’ 30”. 

2. Write the degree measure of  radian. 

3. Write the value of
 

.
 

 
 

 

4. What is the value of sin (–1125°). 

5. Write the general solution of 0.
   

   
 

6. Write the value of 2sin75° sin15°. 

7. What is the maximum value of 3 – 7 cos5x. 

8. Express sin12 + sin4 as the product of sines and cosines. 

9. Express 2cos4x sin2x as an algebraic sum of sines and cosines. 

10. Write the maximum value of cos (cosx) and also write its 
minimum value. 

11. Write is the value of .


 

Choose the correct answer from the given four options in 
exercise 12 to 30. 

12. If  , then sin is - 

(a)  but not  (b)  or  

(c)  but not  (d) None of these. 
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13. The greatest value of sinx cosx is - 

(a) 1 (b) 2 

(c)  (d) .  

14. If sin + cosec = 2, then sin2 + cosec2 is equal to - 

(a) 1 (b) 4 

(c) 2 (d) None of these. 

15. If tan =  and tan =  then the value of  +  is -  

(a) 


 (b)  

(c) 0 (d) 


. 

16. Which of the following is not correct -   

(a)   (b) cos = 1 

(c)   (d) tan = 20. 

17. The value of tan1° × tan2° × tan3° ……..… tan89° is - 

(a) 0 (b) 1 

(c)  (d) Not defined. 

18. The value of cos1° × cos2° × cos3° ……..… cos179° is - 

(a)  (b) 0 

(c) 1 (d) –1. 
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19. The value of  is - 

(a) 1 (b)  

(c)  (d) 2. 

20. The minimum value of 3cosx + 4sinx + 8 is - 

(a) 5 (b) 9 

(c) 7 (d) 3. 

21. The value of sin50° – sin70° + sin10° is equal to - 

(a) 1 (b) 0 

(c)  (d) 2. 

22. If sin + cos = 1, then the value of sin2 is equal to - 

(a) 1 (b)  

(c) 0 (d) 2. 

23. If  +  = 
4


, then value of (1 + tan) . (1 + tan) is - 

(a) 1 (b) 2 

(c) –2 (d) Not defined. 

24. The value of cos248° – sin212° is - 

(a)  (b)  

(c)  (d) . 
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25. The number of solutions of the equation 4sinx – 3cosx = 7 are - 

(a) 0 (b) 1 

(c) 2 (d) 3. 

26. If cosx = 
 
 
 

,  then cos3x is - 

(a) 
 
 
 

 (b) 
 
 
 

 

(c) 
 
 
 

 (d) 
 
 
 

. 

27. If cosx =  and 0 < x < 2, then solutions are - 

(a)  
 

 (b)  
   

(c)  
 

 (d)  
 

. 

28. If P = 2sin2x – cos2x, then P lies in the interval - 

(a) [1, 3] (b) [1, 2] 

(c) [–1, 2] (d) None of these. 

29. If     

 
, then write the value of  is  - 

(a) cosx – sinx (b) cosx + sinx 

(c) sinx – cosx (d) 2. 

30. If sinx + cosx = a, then the value of |sinx – cosx| is - 

(a)  (b)  

(c)  (d) 1. 
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Fill in the blanks (Exercise 31 to 35] :- 

31. The value of  is _________. 

32. If tanA = , tan2A = _________. 

33. If 3sinx + 4cosx = 5, then 4sinx – 3cosx is _________. 

34. If cos(A – B) =  and tanA tanB = 2, then the value of cosA 

cosB is _________. 

35. If A + B = 


 and cosA + cosB = 1, then the value of 
 
 
 

 

is ________. 

36. If the following match each item given under column C1 to its 
correct answer given under column C2 :- 

             C1           C2 

(a) sin(x + y) sin(x – y) (i) cos2x – sin2y 

(b) cos(x + y) cos(x – y) (ii)  

(c) 
 

 
 

 (iii)  

(d) 
 

 
 

 (iv) sin2x – sin2y 
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37. Match each item given under column C1 to its correct answer 
given under column C2 :- 

             C1           C2 

(a)  (i)  

(b)  (ii)  

(c)  (iii) |cosx + sinx| 

(d)  (iv) sin2x – sin2y 

The statements given are true or false (Exercise 38 to 45] :- 

38. If 0 ≤ x ≤  then cos0 ≤ cosx ≤ cos. 

39. If 0 ≤ x ≤ 


 then sin0 ≤ sinx ≤ sin


. 

40. If  ≤ x ≤ 


 then sin ≤ sinx ≤ sin


. 

41. If 


 ≤ x ≤ 


 then tanx is an increasing function.  

42. The period of sinx function is ‘2’ 

43. The period of cosx function is ‘2’ 

44. The period of tanx function is ‘2’ 

45. The range of f(x) = secx is R – [–1, 1]. 
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SHORT ANSWER TYPE QUESTIONS 

46. Find the length of an arc of a circle of radius 5cm subtending a central 
angle measuring 15°. 

47. If 
3

sin
5

A  and 
2

A

    Find cos A, sin 2A.  

48. What is the sign of cos x/2 – sin x/2 when  

(i) 0 < x < /4  (ii) 
2

x

     

49. Prove that cos 510° cos 330° + sin 390° cos 120° = –1. 

50. Find the maximum and minimum value of 7 cos x + 24 sin x.  

51. Evaluate sin( + x) sin( – x) cosec2 x. 

52. Find the angle in radians between the hands sof a clock at 7 : 20 PM. 

53. If 
1

cot
2

   
5

sec
3


   where  <  < 3 /2 and 

2


    . Find  

 the value of tan ( + ). 

54. If 
1

cos
3

x


  and 
3

2
x


   . Find the value of cos x/2 , tan x/2 

55. If tan
1

a
A

a



 and 

1
tan

2 1



B

a
 then find the value of A + B 

SHORT ANSWER TYPE QUESTIONS 

56. A horse is tied to a post by a rope. If the horse moves along a circular 
path, always keeping the rope tight and describes 88 metres when it 
traces 72° at the centre, find the length of the rope. 

57. Find the minimum and maximum value of  sin4x + cos2x  ;  x  R 

58. Solve sec x. cos 5x + 1 = 0 

59. Solve 2tan2 x + sec2 x = 2 for 0 < x2. 
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60. Solve  3cos sin 1 x x . 

61. Solve 2 sec tan 3   . 

62. Solve 3 tan x + cot x = 5 cosec x. 

63. Find x if 3 tan (x – 15°) = tan (x + 15°) 

64. Solve tan tan 2 3 tan .tan 2 3  x x x x . 

65. Solve tan sec 3 x x . 

66. If  sec 2x   and 
3

2
2


  x , find the value of 

1 – tan – cosec 

1 – cot cosec 
x x

x x
 

67. Prove that sin 10° sin 30° sin 50° sin 70° = 
1

16
. 

68. If f(x) = 
cot

1 cot
x

x
  and 

5

4


     then find f(). f().  

69. Prove that tan 70° = tan 20° + 2 tan 50° 

70. Prove that tan 13x = tan 4x + tan 9x + tan 4x tan 9x tan 13x. 

 Prove the following Identities 

71. 
tan 5 tan 3

4cos 2 .cos 4
tan 5 tan 3

  
  

  
. 

72. 
cos sin cos sin

2 tan 2
cos sin cos sin

 
 

 
x x x x

x
x x x x

. 

73. 
cos 4 sin 3 cos 2 sin

tan 2
sin 4 .sin cos 6 .cos





x x x x

x
x x x x

. 
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74. 
1 sin cos

tan
1 sin cos 2

    


   
. 

75. tan  tantan (60° + ) = tan 3. 

76. 2 2 2cos 4 2 cos    . 

77. 
cos

tan
1 sin 4 2

     

x x

x
. 

78. cos 10° + cos 110° + cos 130° = 0. 

79. 
sin( ) 2sin sin( )

tan
cos( ) 2cos cos( )

   


   
x y x x y

x
x y x x y

 

80. 
3

sin sin 2 sin 4 sin 5 4cos .cos .sin 3
2 2

   
x x

x x x x x 

81. 
sec8 1 tan 8

sec 4 1 tan 2

  


  
 

82. Find the value of 3 cosec 20° – sec 20° 

83. 
2 4 8 1

cos .cos .cos .cos
5 5 5 5 16

   
  

84. 
1

cos 20 .cos 40 .cos80
8

     

Find the general solution of the following equations  
(Q.No. 85 to Q.No. 87) 

85. sin 7x = sin 3x.      

86. cos 3x – sin 2x = 0. 

87. sin 3sin 2 sin 3 cos 3cos 2 cos3x x x x x x     . 
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88. Draw the graph of cosx, sinx and tanx in [0, 2 

89. Draw sinx, sin2x and sin3x on same graph and with same scale. 

90. Evaluate: 

 (i) cos 36°   (ii) 
13

tan
12

 
 
 

 

91. Evaluate: 

 4 4 4 43 5 7
cos cos cos cos

8 8 8 8

           
   

 

92. If tan A – tan B = x, cot  B – cot A = y prove that cot (A – B) = 
1 1

x y
  

93. If 
sin( )

sin( )

 


 
x y a b

x y a b
 then prove that 

tan

tan


x a

y b
. 

94. If cos cos .cos  x  then prove that 2tan .tan tan
2 2 2

         
   

x x
 

95. If tan( cos ) cot( sin )      then prove that 
1

cos
4 2 2

    
 

. 

96. If sin( )  a  and sin( )  b  then prove that 

  2 2cos 2( ) 4 cos( ) 1 2 2      ab a b   

97. Find the range of 5 sinx – 12 cosx + 7. 

98. If  and  are the solution of the equation, tan sec  a b c  then 

show that 
2 2

2
tan( )  


ac

a c
. 

99. Prove that 
2 2 2cos cos 2 cos .cos .cos( ) sin ( )    x y x y x y x y  
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100. Prove that :  
22sin 4cos( ) sin sin cos 2( ) cos 2            

101. Solve : 
2 2sin cos81 81 30 0    x x x  

102. Find the minimum value of p for which cos( sin ) sin( cos )p x p x  has 

a solution in [0,  2 ] . 

103. Prove that :   
sin16A

cos A cos 2A cos 4A cos 8A =
16.sinA

. 

104. Solve: 4sinx. sin2x. sin4x = sin3x 

105. Solve: cos cos2 cos3 = 1

4
 

106. Evaluate:     
3 5 7

1 cos 1 cos 1 cos 1 cos
8 8 8 8

              
    

 

107. Prove that :  
2

4sin .sin .sin sin 3
3 3

            
   

. 

CASE STUDY TYPE QUESTIONS 

108. After retirement, Mr. D. N. Sharma purchased a farm house in 
shape of quadrilateral ABCD withA = 90°, B = 72°, C = 
108° and D = 90°. He also purchased a horse and cow. One 
day, he tied the horse with a rope at vertex B and oserved that it 
describes an arc of length 88 m when it moves along a circular 
path keeping the rope tight.  

 

 Based on above information answer the following :- 

 i.  What is radian measure of B ? 

  (a) 2/5   (b) 3/5 (c) /5  (d) 3/10 
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 ii. What is length of rope? 

  (a) 50 m   (b) 60 m  (c) 70 m  (d) 80 m 

 iii. What will be the length of arc described by horse if he 
doubles the rope length? 

  (a) 44 m   (b) 176 m  (c) 132 m  (d) 156 m 

 iv. What will be the length of arc described by cow if it is tied at 
vertex c with the rope of same length as horse? 

  (a) 156 m  (b) 132 m  (c) 144 m  (d) 176 m 

 v. What is the ratio of area that horse can cover to that of cow 
with same length of rope? 

  (a) 1 : 1   (b) 3 : 2 (c) 2 : 3 (d) 2 : 5 

109. While playing with this nephew Shashank, Mr. V. S. Malik 
observes a vertical pole in park. A wire is tied from top of pole to 
a point on ground level. Mr. Malik asks Shashank some 
mathematics related questions. Mr. Shashank is Class-XI 
student and very intelligent in Maths. Using some tools he 
measure the distance of point at ground where wire is tied as 10 

m. and angle between wire and ground level as 75°.  
 

 Based on above information answer the following :- 

 i.  What is the value of tan75° ? 

  (a)  (b)       (c)   (d)  

 ii. What is the height of pole? 

  (a)          (b)     

  (c)         (d)  
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 iii. What is the value of sin75° ? 

  (a)  (b)       (c)   (d)  

 iv. What is the length of wire? 

  (a)           (b)      

  (c)           (d)    
 iii. What is the value of sin105° ? 

  (a)  (b)       (c)   (d)  

ANSWERS 

1. 
32


 2. 39° 22’ 30” 

3. 3  4.  
1

2
  

5.  – ,      .
12

 n n z
 

6. 
1

2
 

7. 10 8. 2 sin8 cos4  
 

9. sin6x – sin2x 10. 1 and –1 

11. 
3 1

3 1




  

12. (b) 13. (d)  

14. (c) 15. (d)  

16. (c) 17. (b)  
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18. (b) 19. (c)  

20. (d) 21. (b)  

22. (c) 23. (b)  

24. (a) 25. (a)  

26. (a) 27. (b)  

28. (c) 29. (c)  

30. (a) 31. 1  

32. tanB 33. 0  

34.  35.   

36. (a)   (iv) 37. (a)   (iv) 

  (b)   (i)  (b)   (i) 

  (c)   (ii)  (c)   (ii) 

  (d)   (iii)  (d)   (ii) 

38. False 39. True 

40. False 41. True 

42. True 43. True 

44. False 45. False  

46. 70m 47.  

48. (i) +ve      (ii) –ve 50. Max value 25;  

 51. –1  Min value –25 

52. 


 53.  

54.  55. /4 
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56. 70 m 57.    

58. 
 

  

59. 
   

  

60. 
 

   

61. 
 

   62. 


   

63. 
 

  64. 
 

    

65. 
  

   66. 1    

68.  82. 4  

85. 
 

   

86. 
 

    87. 


  

 
88.  
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89.  

              
 

90. (i)      (ii)  91.     
 

97. [–6, 20] 101.  
 

 

102. 
 

 104. 


    

 

105.   

 
   106. 

 

 
108. i.  (a)         ii.  (c)          iii.  (b)           iv.  (c)          v.  (c) 

 
109. i.  (b)         ii.  (c)          iii.  (c)           iv.  (a)          v.  (c) 
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CHAPTER - 4 

PRINCIPLE OF MATHEMATICAL 
INDUCTION 

KEY POINTS 

 A meaningful sentence which can be judged to be either true or 
false is called a statement. 

 A statement involving mathematical relations is called as 
mathematical statement. 

 Induction and deduction are two basic processes of reasoning. 

 Deduction is the application of a general case to a particular 
case. In contrast to deduction, induction is process of reasoning 
from particular to general. 

 Induction being with observations. From observations we arrive 
at tentative conclusions called conjectures. The processes of 
induction help in proving the conjectures which may be true. 

 Statements like 

(i)    n  N. 

(ii) 2n  2  n  N. 

(iii) If n(A) = n then number of all subsets of A = 2n  n  N.  
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(iv)  where Sn is sum of n terms of G.P,  a = 1st 

term and r = common ratio. Are all concerned with n N 
which takes values 1, 2, 3, ……... Such statements are 
denoted by P(n). By giving particular values to ‘n’, we get 
particular statement as P(1), P(2), …….. P(k) for some 

kN. 

Principle of mathematical Induction: 

Let P(n) be any statement involving natural number n such that 

(i) P(1) is true, and 

(ii) If P(k) is true  P(k + 1) is true for some k  N. that is 

P(K + 1) is true whenever P(K) is true for some k  N 

then P(n) is true  n  N. 

VERY SHORT ANSWER TYPE QUESTIONS 

1. Let P(n): n² + n is even. Is P(1) true? 

2. Let P(n): n(n+1) (n+2) is divisible by 3. What is P(3)? 

3. Let P(n): n² >9. Is P(2) true? 

4. If 10n + 3.4n+2 + K is divisible by 9 for all n  N, then the least 
positive integral value of K is – 

(a)    5                 (b)    3                 (c)    7                 (d)    1 

5. For all n  N, 3.52n+1 + 32n+1 is divisible by – 

(a)    19                (b)    17               (c)    23               (d)    25 

6. If xn – 1 is divisible by x – k, then least positive integral value of 
K is – 

(a)    1                 (b)    2                 (c)    3                 (d)    4 



 55 [XI – Mathematics] 

7. State the following statement is true or false – 

“Let P(n) be a statement and let P(k)  P(k + 1), for some 
natural K, then P(n) is true for all n  N”.            

SHORT ANSWER TYPE QUESTIONS 

8. Give an example of a statement such that P(3) is true but P(4) is 
not true. 

9. If P(n) : 1 +  4 + 7+ ……... + (3n – 2) =  (3n – 1). Verify P(n) 

for n = 1, 2. 

10. If P(n) is the statement “n2 – n + 41 is Prime” Prove that P(1) 
and P(2) are the but P(41) is not true.  

SHORT ANSWER TYPE QUESTIONS 

Prove the following by using the principle of mathematical 

induction  n N. (For Q.11 – Q.32) 

Type-1 

11. 3.6 + 6.9 + 9.12 + ......... + 3n (3n + 3) = 3n(n + 1)(n + 2) 

12. 
     
     
     

 

13. a + (a + d) + (a + 2d) + .......... + [a +(n –1) d ] =  

 HOTS 

14. 7 + 77 + 777 + ..... + to n terms =  
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15. 

1
sin sin

2 2
sin sin 2 sin 3 .........sin

sin
2

n nx
x

x x x nx
x

 
 
      

16. 
2sin

sin sin3 .........sin(2 1)
sin

nx
x x n x

x
     

17.  1 sin 2
cos .cos2 .cos 4 ...........cos 2

2 sin
 

    


n
n

n  

18. 2 2 2 2 ( 1)(2 1)
1 2 3 ........ 

6

 
  

n n n
n  

Type II 

19. 23n –1 is divisible by 7. 

20. 32n when divided by 8 leaves the remainder 1. 

21. 4n + 15n – 1 is divisible by 9. 

 HOTS 

22. n3 + (n + 1)3 + (n + 2)3 is a multiple of 9 

23. 11n+2 + 122n+1 is divisible by 133 

24. 
n nx y  is divisible by (x–y) if x and y are any two distinct 

integers. 

25. Given that 5 5n  is divisible by 4 n N. Prove that 2.7 3.5 5 n n  
is a multiple of 24. 

26. 2 3 3 17 2 .3 n n n  is divisible by 25. 
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Type III 

27. 12 2 1  n n  

28. 3 2n n  

29. 2 nn  
 

 HOTS 

30. 
2

1 1 1 1
1 ....... 2

4 9
     

n n
. 

31.  1 1 1    n
x nx where x . 

32. 32 ( 3)!  n n  

CASE STUDY TYPE QUESTIONS 

33. A student was asked to prove a statement P(n) by induction. He 
proved that P(k + 1) is true, whenever P(k) is true for all k > 5 

where kN and also prove that P(5) is true. On the basis of this-  

 i.  He conclude that P(n) is true 

  (a) for all nN    (b) for all n > 5  

  (c) for all n  5   (d) for all n < 5 

 ii. The word induction means – 

  (a)   Normalization from particular cases or facts 

  (b)   Generalization from particular cases or facts 

  (c)   Both (a) and (b) 

  (d)   None of these 

 iii. Application of a general case to a particular case is called 

  (a) induction    (b) deduction  

  (c) formation    (d) nothing can be said 
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 iv. If he prove the statement for P(3) instead of P(5). Then P(n) 
is true for 

  (a) for all nN    (b) for all n  3  

  (c) for all n  3   (d) for all n > 3 

 v. If P(n) is a statement (nN) such that P(k) is true  P(k+ 1) 

is true for kN, then P(n) is true for 

  (a) for all nN    (b) for all n > 1  

  (c) for all n > 2   (d) nothing can be said 

34. A person trying to prove the statement P(n) : 32n+2 – 8n – 9 is 

divisible by 8 for all nN using induction. Help him to find. 

 i. P(1) + P(2) 

  (a) 704     (b) 720   

  (c) 768     (d) 776 

 ii. The statement P(n) is true 

  (a) for all nN    (b) for all n > 1  

  (c) for all n > 2   (d) nothing can be said 

 iii. To prove the statement the person 

  (a)  prove P(k+1) and assume P(k) is true  

  (b)  prove P(k) and assume P(k+ 1) is true  

  (c)  prove the statement for n = 1 to 10  

  (d)  prove P(k+1) and assume P(k–1) is true 

 iv. If the person encounters another statement 10n + 3.4n+2 + K 

is divisible by 9 for all nN then the positive integral value of 
k is 

  (a) 5     (b) 3    

  (c) 7     (d) 1 
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 v. AIso find out for all nN, 3.52n+1 + 23n+1 is divisible by 

  (a) 19     (b) 17    

  (c) 23     (d) 25 

 
 

ANSWER 
 

1. True 

2. P(3) : 3 (3 + 1) (3 + 2) is divisible by 3 

3. NO. 

4. (a) 

5. (b) 

6. (a) 

7. True 

8. P(n) : 3n² + n is divisible by 3 and soon 

9. P(1) and P(2) are true. 

33. i.  (c)         ii.  (b)          iii.  (b)           iv.  (b)          v.  (d) 

34. i.  (c)         ii.  (a)          iii.  (a)           iv.  (a)          v.  (b) 
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CHAPTER - 5 

COMPLEX NUMBERS AND QUADRATIC 
EQUATIONS 

KEY POINTS 

 The imaginary number 1  i , is called iota 

 For any integer k, i4k =1, i4k+1 = i, i4k+2 = –1, i4k+3 = –i 

  a b ab  if both a and b are negative real numbers 

 A number of the form z = a + ib, where a, b  R is called a 

complex number. 

a is called the real part of z, denoted by Re(z) and b is called the 

imaginary part of z, denoted by Im(z) 

 a + ib = c + id if a = c, and b = d 

 z1 = a + ib, z2 = c + id. 

In general, we cannot compare and say that z1> z2 or z1< z2 

but if b, d = 0 and a > c then z1> z2 

i.e. we can compare two complex numbers only if they are 

purely real. 

 0 + i 0 is additive identity of a complex number. 

 –z = –a –ib is called the Additive Inverse or negative of z = a + ib  

 1 + i 0 is multiplicative identity of complex number. 
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  z a ib is called the conjugate of z = a + ib 

 
0 1i  

 
1

22 2

1 
  


a ib z

z
z a b z

 is called the multiplicative Inverse of 

z = a + ib (a  0, b  0) 

 The coordinate plane that represents the complex numbers is 

called the complex plane or the Argand plane 

 Polar form of z = a + ib is, 

 z = r (cos + i sin) where 2 2  r a b z is called the modulus 

of z, is called the argument or amplitude of z. 

 The value of  such that, – <   is called the principle 

argument of z. 

 Z = x + iy, x > 0 and y > 0 the argument of z is acute angle given 

by  
y

x
 

 

figure (i) 
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 Z = x + iy, x < 0 and y > 0 the argument of z is  – , where  is 

acute angle given by  
y

x
 

 

figure (ii) 

 Z = x + iy, x < 0 and y < 0 the argument of z is  – , where is 

acute angle given by  
y

x
 

 
figure (iii) 

 Z = x + iy, x > 0 and y < 0 the argument of z is –, where  is 

acute angle given by  
y

x
 

 
figure (iv) 

α 
 

α 
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 |z1 + z2|  |z1| + |z2| 

 |z1z2| = |z1|. |z2| 

     

 |z1 – z2|  |z1 | – |z2 | 

 If   z1 = r1 (cos 1 + isin 1) 

z2 =  r2 (cos 2 + isin 2) 

 then z1z2 = r1r2[cos (1 + 2) + isin (1 + 2)] 

       

 For the quadratic equation ax2 + bx + c =0, 

a, b, c  R, a  0,if b2 – 4ac < 0 

then it will have complex roots given by, 

24

2

b i ac b
x

a

  
  

 a ib  is called square root of z = a + ib,     a ib x iy  

squaring both sides we get a + ib = x2 – y2 + 2i(xy) 

x2 – y2 = a, 2xy = b. Solving these we get x and y. 
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VERY SHORT ANSWER TYPE QUESTIONS 

1. Write the value of 10 20 30  i i i i  

2. Write the additive Inverse of 6 49 i i   

3. Write the multiplicative Inverse of 1 4 3  i  

4. Write the conjugate of 2

2

(1 2 )




i

i
 

5. Write the amplitude of 
1

i
 

6. Write the Argument of (1 3 )(cos sin )i i    

7. Write in the form of 
1

 : 
2 3


  

a ib  

8. Write the argument of i  

9. Write the value of arg(z) + arg    

10. Multiply  2 3 i  by its conjugate. 

11. If 7 24  i x iy  and 4,   3   x y  then 7 24 i  = ? 

12. What is the least integral value of K which makes the roots of 

the equation 2 5 0  x x k  imaginary? 

Fill in the blanks (Exercise 13 to 17) :- 

13. The real value of ‘a’ for which 3 23 – 2 (1 ) i ai a i  is real is ____. 

14. If |z| = 2 and arg(z) = 


, then z = ______.  

15. The value of  4 3
1


 

n
, when n  N, is _____. 



 65 [XI – Mathematics] 

16. If a complex number lies in the third quadrant, then its conjugate 
lies in the _______ quadrant. 

17. The value of is ______. 

State true or false for the following statements (Exercise 18 
to 22) :- 

18. The order relation is defined on the set of complex number 

19. Multiplication of a non-zero complex number by i  rotates the 

point about origin through a right angle n anti-clock wise 
direction. 

20. z is not a complex number. 

21. The complex number cos sin i  can be zero for some ‘’. 

22. The argument of the complex number (1 3)(1 )  z i i  

(cos sin  i  is 
7

12


  . 

23. Match the following statements of column A and B 

      A         B 

(a) The polar form of 3i  is (i) Purely real complex number 

(b) The amplitude of –1 –3  is (ii) Forth quadrant 

(c) Reciprocal of 1– i  lies in  (iii) First quadrant 

(d) Conjugate of 1 i  lies in (iv) 2 cos   sin
6 6

   
 

i   

(e) The value of  (v) 
2

3


 

 2 4 6 201 ...    i i i i is 
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VERY SHORT ANSWER TYPE QUESTIONS 

24. Evaluate : 

(i) 16 3 25 36 625        

(ii) 16 25 49 49 14i i i        

(iii)  377 70 87 414i i i i    

(iv) 
(3 5 )(3 5 )

( 3 2 ) ( 3 2 )

i i

i i

 
  

 

 
25. Find x and y if (x + iy) (2 – 3i) = 4 + i. 

26. If n is any positive integer, write value of 
4 1 4 1

2

 n ni i
 

27. If z1 = 2(cos 30° + i sin 30°), z2= 3(cos 60 + i sin 30°)  

Find Re (z1z2) 

28. If 4 3z    then find the greatest and least values of 1z . 

29. Find the real value of a for which 3 23 2 (1 ) 5   i ai a i  is real. 

30. If arg( 1) arg( 3 )  z z i where  z x iy  find 1:x y . 

31. If z = x + iy and the amplitude of ( 2 3 )z i  is 
4

 . Find the 

relation between x and y. 

SHORT ANSWER TYPE QUESTIONS 

32. If x + iy = 
1

1




i

i
 prove that x2 + y2 = 1 

33. Find real value of  such that, 
1 cos

1 2 cos

 
 

i

i
 is a real number. 
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34. If 
5

1
5





z i

z i
 show that z is a real number. 

35. If cos sin
2 2

 
 n n n

x i  Prove that 1 2 ....... 1  x x x  

36. Find real value of x and y if
   1 2 2 3

3 3

   
 

 
i x i i y i

i
i i

. 

37. If (1 )(1 2 )(1 3 ).......(1 )     i i i ni x iy .  

Show, 2 2 22.5.10..........(1 )  n x y  

38. If z = 2 – 3i show that z2 – 4z + 13 = 0, hence find the value of 
4z3 – 3z2 + 169. 

39. If 
3 3

1 1

1 1

             
i i

a ib
i i

, find a and b. 

40. For complex numbers z1 = 6 + 3i, z2 = 3 – i find .  

41. If 
2 2

1
2 2

n
i

i

    
, find the least positive integral value of n 

42. If  
1

3x iy a ib   prove  2 24
x y

a b
a b

    
 

. 

43. Convert the following in polar form: 

(i)  3 2 3 2  i    (ii)   
   3 1 3 1

2 2

   i
 

(iii)    1i i     (iv)   
5

2 3




i

i
 

44. Solve 

(i)  2 3 2 2 6 2 0   x i x i  (ii)    2 7 18 0    x i x i  
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45. Find the square root of 7 30 2.   

46. Prove that x2 + 4 = (x + 1 + i) (x + 1 – i) (x – 1 + i) (x – 1 – i). 

47. Show that 
2

2
3

z

z





represent a circle find its centre and radius. 

48. Find all non-zero complex number z satisfying 2z iz . 

49. If iz3 + z2 – z + i = 0 then show that | z | = 1. 

50. If z1, z2 are complex numbers such that, 1

2

2

3

z

z
 is purely imaginary 

number then find 1 2

1 2




z z

z z
. 

51. If z1 and z2 are complex numbers such that, 

  2

2 2 2 2

1 2 1 1 22
1 1 1     z z z z k z z . Find value of k. 

LONG ANSWER TYPE QUESTIONS 

52. Find number of solutions of 
22 0 z z . 

53. If z1, z2 are complex numbers such that 1 2
2

1 2

3
1 1

3 .


 


z z

z
z z

then find 1z . 

54. Evaluate x4 – 4x3 + 4x2 + 8x + 44, When x = 3 + 2i 

55. If z1, z2 are complex numbers, both satisfy 2 1z z z    

1 2arg ,
4


 z z  then find  1 2Im z z . 
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56. Solve 2x2 – (3 + 7i) x – (3 – 9i) = 0 

57. What is the locus of z if amplitude of z – 2 – 3i is .
4


 

58. If z = x + iy and 
1



iz

w
z i

 show that if |w| = 1 then z is purely real. 

59. Express the complex number in the form (cos sin ) r i  

(i)   1 tan i    

(ii)  1 sin cos  i  

60. If 
2 2

2 2 2

1 1 3 1 (2 1)
........

1 2 1 4 1 (2 )

                       

i i n i a ib

i i n i c id
 then show  

that 
4 2 2

4 2 2

2 82 1 (2 1)
.......

17 257 1 (2 )

  
   

 
n a b

n c d
. 

61. Find the values of x and y for which complex numbers –3 + ix2y 
and x2 + y + 4i are conjugate to each other. 

62. Show that the complex number z1, z2 and z3 satisfying 

1 3

2 3

1 3

2

 



z z i

z z
 are the vertices of a equilateral triangle. 

63. If 
2

7
( )

1





z

f z
z

 where 1 2z i   then show that ( )
2


z

f z . 

64. If z1, z2, z3 are complex numbers such that  

 1 2 3
1 2 3

1 1 1
1     z z z

z z z
 then find the value of 1 2 3 z z z
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CASE STUDY TYPE QUESTIONS 

65. Suresh and Ramesh try to find the square root of 15 8  i  by 

assuming 15 8 .   x iy i  Using this information answer the 

following 

 i.  The value of 2 2   x y xy  respectively is 

  (a) –15, 8 (b) 15, –8     (c) –15, –8  (d) 15, 8 

 ii. The value of 2 2x y  is 

  (a) –17  (b) 17       (c) 16   (d) –16 

 iii. The value of x and y respectively is 

  (a) 1, 4  (b)  1,  4       (c)  1, 4  (d) 1,  4 

 iv. The required square roots of 15 8  i  is  

  (a) 1, 4i (b)  1,  4i       (c)  1, 4i  (d) 1,  4i 

 v. The square roots of 15 8  i  are 

  (a)  Complex conjugate of each other 

  (b)  Reciprocal of each other 

  (c)  Multiplicative inverse of each other 

  (d)  None of these 

66. While solving a typical equation a person finds that one of the 

root of the equation is a complex number 
1 2

,
1 3





i

z
i

 help him to 

find 

 i.  The standard form of z 

  (a) 
1

2 2
 

i
 (b) 

1

2 2


i
     (c) 

1
–

2 2


i
  (d) 

1

2 2


i
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 ii. If 2 (4 ) ,  z x y i  then 

  (a) 
1 7

,   
4 2

 x y       (b) 
1 7

,   
4 2

  x y        

  (c) 
1 7

,   
4 2

  x y       (d) 
1 7

,   
4 2

   x y  

 iii. The argument of z is 

  (a) 7/4  (b) 5/4     (c) /4   (d) 3/4 

 iv. The modulus of z is  

  (a) 1/3  (b) 1/2      (c)    (d)  

 v. The square roots of 15 8  i  are 

  (a)  i            

  (b)  i  

  (c)   i  

  (d)   i  

 

ANSWERS 

1. –1   i  2. –7 –  6i    

3. 
1 4 3

  –  
49 49

i
 4. 

–2 11
  +  

25 25

i
  

5. 


2
 6.  




3
 

 

7. 
–2 3

  –  
7 7

i
 8. 

–

2


 

 

9. 0 10. 13 
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11.     –4 3  and 4 3 i i  12. 7 

13. –2 14. 2 cos sin
4 4

    
 

z i   

15. –i  16. First 

17. –15 18. False 

19. False 20. False 

21. False 22. True 

23. (a)  (iv)  24. (i) 0 

 (b)  (v)  (ii) 19 
 (c)  (ii)  (iii) –8 

 (d)  (iii)  (iv) 
7

2


i
 

 (e)  (i) 

25. 
5 14

,   
13 13

 x y  26. i   

27. 0 (zero) 28. 6 and zero 

29. a = –2 30. 1 : 3 

31. Locus of z is straight line i.e., x – y + 1 = 0  

33. (2 1)
2


  n  36. x = 3, y = –1 

38. zero 39. a = 0, b = –2 

40. 1

2

3(1 )

2




z i

z
 41. n = 4 
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43. (i) 
3

6 cos sin
4 4

   
 

i   

 (ii) 
5 5

1 cos sin
12 12

                
i   

 (iii) 
3 3

2 cos sin
4 4

   
 

i   

 (iv) 2 cos sin
4 4

    
i   

44. (i)    3 2 and 2 i     

 (ii) 4 3 and 3 2 i i  

45.  5 3 2  i  

47. Centre 
 
 
 

 and radius =  

48. 
3 1 3 1

0,  ,  ,  
2 2 2 2

   z i i i  

50. 1        

51. K = 1 

52. Infinitely many solutions of the form 0  ;    z iy y R  

53. 2 2
1  z x y   

54. 5        

55. 2 

56. 
3 1

and 3
2 2
 i i
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57. x – y + 1 = 0 straight line 

59. (i)  sec cos sin , 0
2


      i  

     sec cos sin ,
2


              i  

 (ii) 2 cos sin cos sin if 0
2 2 4 2 4 2 2

                               
i  

  
3 3 3

2 cos sin cos sin if  
2 2 2 4 2 4 2 2

                                 
i  

  
3 3 3

2 cos sin cos sin if  2
2 2 2 4 2 4 2

                                 
i  

60. When x = 1, y = –4 or x = –1,  y = –4 
 

61. 1 (one) 

65. i.  (c)         ii.  (b)          iii.  (d)           iv.  (d)          v.  (a) 

66. i.  (a)         ii.  (b)          iii.  (d)           iv.  (c)          v.  (c) 
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CHAPTER - 6 

LINEAR INEQUALITIES 

KEY POINTS 

 Inequalities: A statement involving ‘<’, ‘>’, ‘’ or ‘’ is called 

inequality. Eg., 7 > 5, 5x – 3  4  

 Inequalities which do not involve variables are called 
numerical inequalities.  

 Eg., 5 > 9 and 13 > –2 
 

 Inequalities which involve variables are called literal 
inequalities. 

 Eg., 3x – 4  15 and 4x – 3y  5 
 

 Inequalities involving the symbols ‘>’ or ‘<’ are called strict 
inequalities. 
 

 Inequalities involving the symbols ‘’ or ‘’ are called slack 
inequalities. 

 Linear inequalities in one variable: The inequalities of form  

ax + b + 0, ax + b < 0, ax + b  0 or ax + b  0; a ≠ 0 are called 
linear inequalities in one variable. 

Eg., 4x – 5  20 and –3x – 2 < 5x + 4 

 Algebraic solutions of linear inequalities in one variables:  

 Rule-1 
Equal numbers may be added (or subtracted from) to both 
sides without affecting sign of inequalities. 
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 Rule-2  

(i)  If both sides of inequality are multiplied (or divided) by 
same positive number, then sign of inequality remains 
unchanged. 

(ii) If both sides are multiplied (or divided) by any negative 
number, then sign of inequality is reversed.   

 Eg., (i)    4x    8                   x    2 

  (ii)    –4x    8             x  –2 

 

 Graphical representation of solutions on number line: 

(i) x > a    a < x <      x  (a, )   

(ii) x < a    – < x < a   x  (–, a)     

(iii) x  a    a  x <    x  [a, )    

(iv) x  a    – < x  a   x  (–, a]    

(v) a < x < b   x  (a, b)   

(vi) a  x  b   x  [a, b]    

 Linear inequalities in two variables: The inequalities of form 

ax + by + c > 0, ax + by + c < 0, ax + by + c  0 or ax + by + c  0 
are linear inequalities in two variables. (a, b ≠ 0) 

Eg.,   4x – 3y < 15  and  – 4x + 15y + 3  4  
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 Graphical solution of linear inequalities in two variables  

 A line divides the Cartesian plane into two parts. Each part 
is known as a half plane.   

 

 The region containing all the solutions of the inequality is 
called solution region. 

 

 In order to identify the half plane represented by an 
inequality (solution region), it is just sufficient to take any 
point (a, b) not on the line and check whether it satisfy the 
inequality or not. 
 

 If it satisfies, then the regions containing that point (a, b) is 
solution region. 

 

 If it does not satisfy, then the other region is solution region. 
 

 If inequality contains ‘’ or ‘’, then points on line ax + by = c 
are also included in solution region. In this case we draw 
dark line while sketching graph of ax + by = c. 

 

 If inequality contains ‘>’ or ‘<’, then points on line ax + by = c 
are not included in solution region. In this case we draw 
dotted line while sketching graph of ax + by = c. 

Note: While solving system of linear inequalities in two 
variables, the common of solution regions of each inequality is 
solution region of system. 

 

VERY SHORT ANSWER TYPE QUESTIONS 

1. Solve 5x < 24 when x  N  

2. Solve 3 – 2x < 9 when x  R. Express the solution in the form of 

interval. 

3. Show the graph of the solution of 2x – 3 > x – 5 on number line. 
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4. Solve   ,    x  R. 

5. Solve ,    x R 

6. Solve –3  –3x + 2 < 4,    x  R. 

7. Draw the graph of the solution set of x + y  4. 

8. Draw the graph of the solution set of x < y. 

9. Fill in the blanks 

 (a) If 3x + 17  2 (1 – x), then x  _______. 

 (b) If  then x  _______. 

 (c) If x2  4, then x  _______. 

 (d) Statement    4x – 3  10 is ____________. 

 (e) If |x| > 5, then then x  _______.   

10. If –4x > 20 and x  z+ then x belongs to - 

(a) {–6, –7, –8, ……..} (b)   

(c) {–4, –3, –2, –1} (d) {1, 2, 3, 4, ……..}. 

11. If  > 0 then x belongs to - 

(a) (–, 3)  (5, ) (b) (–, –3)  (–5, ) 

(c) (–, 3]  [5, ) (d) (3, 5)  
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12. Solution set for inequality |x – 1|  5 is - 

(a) [–6, 4] (b) [–4, 0] 

(c) [–4, 6] (d) [0, 6]. 

13. Solution set for inequality  < 0 is -  

(a) (2, ) (b)  

(c) (0, 2) (d) (–, 2). 

14. Solution set for inequality 5x – 3 < 3x + 1, x  N is - 

(a) (–, 2) (b) {0, 1, 2} 

(c) {1} (d) . 

15. Which of the following point lies in solution region of inequality  
3x – y  5 ? 

(a) (5, 1) (b) (1, 5) 

(c) (2, 0) (d) (2, –1). 

16. If x > 0 and y < 0 then (x, y) lies in - 

(a) I quadrant (b) II quadrant 

(c) III quadrant (d) IV quadrant. 

17. If x2 > 9 then x belongs to - 

(a) (–3, 3) (b) (0, 3) 

(c) (3, ) (d) (–, –3)  (3, ). 

18. Solution set for inequality –8x  5x – 3 < 7 is - 

(a) (–1, 2) (b) (2, 3) 

(c) [–1, 2) (d) [2, 3]. 
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19. True / False  

 (a) Solution set for inequality 2x – 6  0 is (0, 3]. 

 (b) Solution set for inequality –8  5x – 3 < 7 is [–1, 2). 

 (c) Inequality 4x – 7  3x + 4 is slack inequality.  

 (d) Inequality 4x – 7 < 8 is numerical inequality.   

VERY SHORT ANSWER TYPE QUESTIONS 

20. Solve  ,    x  R. 

21. Solve ,    x  R. 

 Solve the inequalities for real x and represent solution on 
number line 

22.  ,     x R. 

23. ,    x R. 

24.   ,    x  R. 

25. ,    x  R 

26.   

27.     
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28.   

29. Find the pair of consecutive even positive integers which are 
greater than 5 and are such that their sum is less than 20.   

 

SHORT ANSWER TYPE QUESTIONS 

30. A company manufactures cassettes and its cost and revenue 
functions are C(x) = 26000 + 30x and R(x) = 43x respectively, 
where x is number of cassettes produced and sold in a week. 
How many cassettes must be sold per week to realise some 
profit. 

31. While drilling a hole in the earth, it was found that the 
temperature (T°C) at x km below the surface of the earth was 
given by T = 30 + 25(x – 3), when 3  x  15. 

Between which depths will the temperature be between 200°C 
and 300°C? 

32. The water acidity in a pool is considered normal when the 
average PH reading of their daily measurements is between  
7.2 and 7.8. If the first two PH reading are 7.48 and 7.85. Find 
the range of PH value for the 3rd reading that will result in acidity 
level being normal. 

Solve the following systems of inequalities for all x  R 

33.    

34.     

35.    
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36. Solve      

37. Solve for real x,  

38. In the first four papers each of 100 marks, Rishi got 95, 72, 73, 
83 marks. If he wants an average of greater than or equal to 75 
marks be should score in fifth paper. 

39. A milkman has 80% milk in this stock of 800 litres of adultered 
milk. How much 100% pure milk is to be added to it so that 
purity is between 90% and 95%? 

40.     

41.       

42. 5(2x – 7) – 3(2x + 3)  0 and 2x + 19  6x + 45.  

LONG ANSWER TYPE QUESTIONS 

 Solve to the following system of inequalities and represent 
solution on number line: 

43. 2x + y  24, x + y <11, 2x +5 y  40, x  0, y  0 

44. 3x + 2y  24, 3x + y 15, x 4 

45. x – 2y  3 

3x + 4y > 12 

x  0, y  1 
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CASE STUDY TYPE QUESTIONS 

46. A company produced cassettes, one cassette Cost Company  
Rs. 30 and also an additional fixed cost 26000 per week. The 
company sold each Cassette at Rs. 43. If x is number of 
cassettes produced and sold by the company in a week. From 
the following information find 

 i. The cost function of the company 

  (a) 26000 + 30x    (b) 26000 + 43x  

  (c) 30 + 26000x     (d) 43 + 26000x 

 ii. The revenue function of the company 

  (a) 30x      (b) 26000x    

  (c) 43x      (d) 13x 

 iii. The profit function of the company 

  (a) –26000 + 73x    (b) –26000 + 13x  

  (c) 26000 + 43x     (d) 26000 + 30x 

 iii. How many cassettes must be produced by the company in a 
week to realize some profit? 

  (a) more than 2000    (b) less than 2000  

  (c) more than 5000    (d) less than 5000 

 iv. If company incurred an additional cost of Rs. 3 on each 
cassette per week. How many cassettes must be produced 
by the company in a week so that there is no profit no loss? 

  (a) 2000      (b) 5000    

  (c) 2600      (d) 1000 
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47. A and B try to find the solution of the inequality |x – 1| + |x – 2|  4. 
Help them to find the solution of the inequality 

 i. When x < 1 

  (a) (–, –1/2)     (b) (–, –1)      

  (c) (–, –1/2]         (d) (–, 1/2)  

 ii. When 1  x < 2 

  (a) (–,)          (b) (–, –1)  

  (c) Infinite solution         (d) no solution  

  iii.  When 2  x <  

  (a) (–,)          (b) (7/2, )  

  (c) [7/2, )               (d) no solution  

 iv. When x  R 

  (a) (–, –1/2]  [7/2, )        (b) (–, –1/2)  [7/2, ) 

  (c) (–, –1/2]  (7/2, )        (d) (–, –7/2]  [1/2, )  

  v.  When x > 4 

  (a) (–, 4)          (b) (–, 4]  

  (c) (4, )                (d) [4, ) 
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ANSWERS 

1. {1, 2, 3, 4} 2. (–3, ) 

3. –3 –2 –1 0 1 2 3  4. (–, 2) or x < 2   

5. –3 < x < 0 6.   
  

  

  

7.         

 

 

 

 

9. (a) [–, –3] 10. (b) 

 (b) [2, ] 11. (a) 

 (c) [–2, 2] 12. (c) 

 (d) Slack 13. (d)  

 (e) (–, –5)  (5, ) 14. (c)  

15. (b)   

16. (d)  17. (d)   

18. (c)  19. (a) False 
    (b) True 
    (c) True 
    (d) False 

Y

Y

XX

x=y

Y

Y

X X

(4, 0)

x+y

( 4)0, 
8. 
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20. X > 4 21. (–, –3)  (2, )  

22.     
 23.    

 
 

24. 
 
  

 25. (–, –3)  (2, ) 

26. (–12, –5) 27. (–, 2] 

28. (–, –3)  (2, ) 29. (6, 8) and (8, 10) 

30. More than 2000 cassettes 31. Between 9.8 m and 13.8 m 

32. Between 6.27 and 8.07. 33. Solution set =  

34. [–4, –1]  [5, 7] 35. (4, 9) 

36. [–1, 1]  (–, –2)  (2, )  

37. (–, –2)  (1, ) 

38. He must score greater than or equal to 52 and less than 77. 

39. Between 100 litre and 150 litre 

40. (3, )         

41. Number solution 

42. [–7, 11]       

46. i.  (a)         ii.  (c)          iii.  (b)           iv.  (a)          v.  (c) 

47. i.  (c)         ii.  (d)          iii.  (c)           iv.  (a)          v.  (c) 
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CHAPTER - 7 

PERMUTATIONS AND COMBINATIONS 

 

KEY POINTS 

 Fundamental principal of counting  

 Multiplication Principle: If an event can occur in m 
different ways, following which another event can occur in n 
different ways, then the total no. of different ways of 
occurrence of the two events in order is m × n.   

 

 Fundamental Principle of Addition: If there are two events 
such that they can occur independently in m and n different 
ways respectively, then either of the two events can occur in 
(m + n) ways. 

 Factorial: Factorial of a natural number n, denoted by n! or n is 
the continued product of first n natural numbers.  

 n! = n × (n – 1) × (n – 2) × ……... × 3 × 2 × 1 

          = n × ((n – 1)!) 

          = n × (n – 1) × ((n – 2)!) 

 Permutation: A permutation is an arrangement of a number of 
objects in a definite order taken some or all at a time.  

 The number of permutation of n different objects taken r at a 

time where0  r  n and the objects do not repeat is denoted 
by nPror P(n, r) where, 
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 The number of permutations of n objects, taken r at a time, 

when repetition of objects is allowed is nr. 

 The number of permutations of n objects of which p1 are of 
one kind, p2 are of second kind, …….. pk are of kth kind and 

the rest if any, are of different kinds, is   

 Combination: Each of the different selections made by choosing 
some or all of a number of objects, without considering their 
order is called a combination. The number of combination of n 
objects taken r at a time where, 

0  r  n, is denoted by nCr or C(n, r) or  
 
 

 where nCr  

 Some important result:  
 

(i) 0! = 1 

(ii) nC0 = nCn =  1 

(iii) nCr = nCn–r where 0  r  n, and r are positive integers 

(iv) nPr =  nCr where 0  r  n, r and n are positive integers. 

(v) nCr + nCr+1 = n+1Cr+1 where 0  r  n and r and N are positive 
integers. 
 

(vi) IfnCa =
 nCb if either a = b or a + b = n 

     

 

  



 89 [XI – Mathematics] 

VERY SHORT ANSWER TYPE QUESTIONS 

1. How many ways are there to arrange the letters of the word 

“GARDEN” with the vowels in alphabetical order? 

2. In how many ways 7 pictures can be hanged on 9 pegs? 

3. Ten buses are plying between two places A and B. In how many 

ways a person can travel from A to B and come back? 

4. There are 10 points on a circle. By joining them how many 

chords can be drawn? 

5. There are 10 non collinear points in a plane. By joining them 

how many triangles can be made? 

6. If nP4 : 
nP2 = 12, find n. 

7. How many different words (with or without meaning) can be 

made using all the vowels at a time? 

8. In how many ways 4 boys can be chosen from 7 boys to make a 

committee? 

9. How many different words can be formed by using all the letters 

of word “SCHOOL”? 

10. In an examination there are three multiple choice questions and 

each question has 4 choices. Find the number of ways in which 

a student can fail to get all answer correct. 

11. A gentleman has 6 friends to invite. In how many ways can he 

send invitation cards to them if he has three servants to carry 

the cards? 
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12. If there are 12 persons in a party, and if each two of them Shake 

hands with each other, how many handshakes happen in the 

party? 

13. Fill in the blanks 

 (a) If 12C5 = 12Cr then r = _______. 

 (b)   _______. 

 (c) If 12C5 + 12C6 = xC6 then x = _______. 

 (d) If n–1P3  :  
nP4 

 = 1 : 9 then n = ______. 

 (e) If 20Cr = 20Cr–10 then 18Cr = _______.   

 (f) Number of diagonal of an n-sided polygon is ________. 

14. What is the number of ways of arrangement of letters of word 
‘BANANA’ so that no two N’s are together - 

(a) 40 (b) 60  

(c) 80 (d) 100. 

15. What is the value of n, if P(15, n – 1) : P(16, n – 2) = 3 : 4 ? 

(a) 10 (b) 12  

(c) 14 (d) 15. 

16. The number of words which can be formed from the letters of the 
word MAXIMUM, if two consonants can’t occur together is - 

(a) 4! (b) 3! × 4!   

(c) 7! (d) None of these. 
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17. If 7 points out of 12 are in the same straight line, then what is the 
number of triangles formed? 

(a) 84 (b) 175  

(c) 185 (d) 201. 

18. In how many ways can be bowler take four wickets in a single 6 
balls over? 

(a) 6 (b) 15  

(c) 20 (d) 30. 

19. What is the number of signals that can be sent by 6 flags of 
different colours taking one or more at a time? 

(a) 45 (b) 63  

(c) 720 (d) 1956. 

20. There are 6 letters and 3 post boxes. The number of wages in 
which these letters can be posted is - 

(a) 63 (b) 36  

(c) 6P3 (d) 6C3. 

21. If mC1 = nC2, then - 

(a) 2m = n (b) 2m = n(n + 1)  

(c) 2m = n(n – 1) (d) 2n = m(m – 1). 

22. nCr + nCr+1 = n+1Cx , then x = ? 

(a) r (b) r – 1   

(c) n (d) r + 1. 

23. 43Cr–6 = 43C3r+1, then value of r is - 

(a) 12 (b) 8  

(c) 6 (d) 10. 
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24. True / False 

(a) 0! = 0.  

(b)   

(c) nPn = 1.  

(d) nCr =
 nCn–r. 

(e) Total number of two letter word, when repetition of letter is 
not allowed is 26P2. 

 

SHORT ANSWER TYPE QUESTIONS 

25. Find n, n–1P3  :  
nP4  = 1 : 9. 

26. If 22Pr+1  :  
20Pr+2  = 11 : 52, find r. 

27. In how many ways a picture can be hung from 6 picture nails on 

a wall. 

28. If  nPr = 336, nCr = 56, find n and r. Hence find n–1Cr–1. 

29. A convex polygon has 65 diagonals. Find number of sides of 

polygon. 

30. In how many ways can a cricket team of 11 players be selected 

out of 16 players, if two particular players are always to be 

selected? 

31. From a class of 40 students, in how many ways can five 

students be chosen 

(i) For an excursion party. 

(ii) As subject monitor (one from each subject) 
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32. In how many ways can the letters of the word “ABACUS” be 

arranged such that the vowels always appear together? 

33. If then find the value of the . 

34. In how many ways can the letters of the word “PENCIL” be 

arranged so that I is always next to L. 

 

SHORT ANSWER TYPE QUESTIONS 

35. In how many ways 12 boys can be seated on 10 chairs in a row 
so that two particular boys always take seats of their choice. 

36. In how many ways 7 positive and 5 negative signs can be 
arranged in a row so that no two negative signs occur together? 

37. From a group of 7 boys and 5 girls, a team consisting of 4 boys 
and 2 girls is to be made. In how many different ways it can be 
done? 

38. In how many ways can one select a cricket team of eleven 
players from 17 players in which only 6 players can bowl and 
exactly 5 bowlers are to be included in the team? 

39. A student has to answer 10 questions, choosing at least 4 from 
each of part A and B. If there are 6 questions in part A and 7 in 
part B. In how many ways can the student choose 10 questions? 

40. Using the digits 0, 1, 2, 2, 3 how many numbers greater than 
20000 can be made? 

41. If the letters of the word ‘PRANAV’ are arranged as in dictionary 
in all possible ways, then what will be 182nd word. 
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42. From a class of 15 students, 10 are to chosen for a picnic. There 
are two students who decide that either both will join or none of 
them will join. In how many ways can the picnic be organized? 

43. Using the letters of the word, ‘ARRANGEMENT’ how many 
different words (using all letters at a time) can be made such 
that both A, both E, both R and both N occur together. 

44. A polygon has 35 diagonal. Find the number of its sides. 

45. How many different products can be obtained by multiplying two 
or more of the numbers 2, 5, 6, 7, 9? 

46. Determine the number of 5 cards combinations out of a pack of 
52 cards if at least 3 out of 5 cards are ace cards? 

47. How many words can be formed from the letters of the word 
‘ORDINATE’ so that vowels occupy odd places? 

48. Find the number of all possible arrangements of the letters of 
the word “MATHEMATICS” taken four at a time. 

49. Prove that 33! in divisible by 215 what is the largest integer n 
such that 33! is divisible by 2n? 

50. A group consists of 4 girls and 7 boys. In how many ways can a 
team of 5 members be selected if a team has 

 (i) no girl   

 (ii) at least 3 girls 

 (iii) at least one girl and one boy? 

51. Find n  

if  
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52. In an election, these are ten candidates and four are to be 
elected. A voter may vote for any number of candidates, not 
greater than the number to be elected. If a voter vote for at least 
one candidate, then find the number of ways in which he can 
vote. 

53. Three married couples are to be seated in a row having six 
seats in a cinema hall. If spouses are to be seated next to each 
other, in how many ways can they be seated? Find also the 
number of ways of their seating if all the ladies sit together. 

 

LONG ANSWER TYPE QUESTIONS 

54. Using the digits 0, 1, 2, 3, 4, 5, 6 how many 4 digit even 
numbers can be made, no digit being repeated? 

55. There are 15 points in a plane out of which only 6 are in a 
straight line, then 

(i) How many different straight lines can be made? 

(ii) How many triangles can be made? 

56. If there are 7 boys and 5 girls in a class, then in how many ways 
they can be seated in a row such that  

(i) No two girls sit together? 
(ii) All the girls never sit together? 

57. Using the letters of the word 'EDUCATION' how many words 
using 6 letters can be made so that every word contains atleast 
4 vowels? 

58. What is the number of ways of choosing 4 cards from a deck of 
52 cards? In how many of these, 

(i) 3 are red and 1 is black. 

(ii) All 4 cards are from different suits. 
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(iii) At least 3 are face cards. 

(iv) All 4 cards are of the same colour. 

59. How many 3 letter words can be formed using the letters of the 
word  INEFFECTIVE? 

60. How many different four letter words can be formed (with or 
without meaning) using the letters of the word 
“MEDITERRANEAN” such that the first letter is E and the last 
letter is R. 

61. If all letters of word ‘MOTHER’ are written in all possible orders 
and the word so formed are arranged in a dictionary order, then 
find the rank of word ‘MOTHER’? 

62. In how many ways three girls and nine boys can be seated in 
two vans, each having numbered seats, 3 in the front and 4 at 
the back? How many seating arrangements are possible if 3 
girls should sit together in a back row on adjacent seats? 

63. From 6 different novels and 3 different dictionaries, 4 novels and 
a dictionary is to be selected and arranged in a row on the shelf 
so that the dictionary is always in the middle. Then find the 
number of such arrangements. 

64. The set S = {1, 2, 3, …….12} is to be partitioned into three sets 

A, B, and C of equal sizes. A  B  C = S, A  B = B  C =  

C   A = . Find the number of ways to partition S. 

65. Find the value of  . 

66. There are two parallel lines 1l and 2l  in a plane 1l contains m 

different points and 2l  contains n different points

How many triangles are possible with these 

vertices? 
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CASE STUDY TYPE QUESTIONS 

67. Anita is doing an experiment in which she has to arrange the 
alphabets of the word “HARYANA” in all possible orders and 
notes the observations. Help her to find the answers of the 
following:- 

 i. Number of words starting with A 

  (a) 360   (b) 720  (c) 1440  (d) 2880 

 ii. Number of words having H at end 

  (a) 72   (b) 120  (c) 240  (d) 480 

 iii. Number of words having H and N together 

  (a) 120   (b) 60   (c) 280  (d) 240 

 iv. Number of words having begin with H and end with N 

  (a) 20   (b) 24   (c) 60  (d) 48 

 v. Number of words having vowels together 

  (a) 240   (b) 120  (c) 240  (d) 720 

 

68. A Company wants to appoint 5 persons, 3 for post A and 2 for 
post B for its upcoming office in Delhi. They have invited the 
applications for the same. 14 candidates have applied for the 
post A and 13 have applied for the post B 

 i. Find the total number of ways in which the company can 
make a selection for all the posts. 

  (a) 5!     (b) C(14, 3).C(13,2)  

  (c) P(13, 2)P(14, 3)   (d) none of these 
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 ii. Find the number of ways of selecting one woman for each 
post, if 3 women have applied for post A and 7 women have 
applied for post B 

  (a) 6      (b) 21    

  (c) 6930     (d) 182 

 iii. On the day of interview, the candidates were seated in a hall 
having two chambers. The chairs in both the chambers are 
placed in line. If the candidates for the two posts are to be 
seated in two different chambers. Find the total number of 
ways in which all the candidate can be seated. 

  (a) 3!2!      (b) 11!11!   

  (c) 14!13!     (d) 14! × 13! × 2 

 iv. During appointment procedure they came to know about a 
candidate whose resume is excellent and should be selected 
for the post B. In how many ways can the total selections 
now be made? 

  (a) 12 × C(14, 3)   (b) 4   

  (c) 168      (d) 13 × C(13, 3) 

 v. While checking the applications the management observed 
that one candidate each who have applied for post A and B 
are not fit for the job so they cannot be appointed in how 
many ways can now the post is filled? 

  (a) 2184      (b) 24024  

  (c) 18876     (d) 1716 
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ANSWERS 

1.  2.  

3. 100 4. 45 

5. 120 6. n = 6 

7. 120 8. 35 

9. 360 10. 63 

11. 36 = 729 12. 66  

13. (a)   5 or 7  

 (b)   5 or 7 14. (a) 

 (c)   13 15. (c) 

 (d)   9 16. (a) 

 (e)   816 17. (c) 

 (f)    18. (b) 

19. (b) 20. (b) 

21. (c) 22. (d) 

23. (a)  

24. (a)  True 25. n = 9       

 (b)  True 26. r = 7 

 (c)  False  27. 60480 

 (d)  True 28. n = 8, r = 3 and 21 

 (e)  True 29. 13 

  30. 2002  
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31. (i)     (ii)  32.     

31. 1 34. 120  

35. 90 × 10P8 36 56 

37. 350 38. 2772  

39. 266 40. 36  

41. PAANVR 42. 13C10 + 13C8  

43. 5040 44. 10  

45.  46. 4560  

47. 576 48. 2454  

49. 31 

50. (i) 21;  

 (ii) 91;   

 (iii) 44133.19 

52.  53. 48, 144 

54. 420 55. (i) 91     

56. (i)  7! × 8P5  (ii) 435  

 (ii) 12! – 8! × 5! 

57. 24480 
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58. 52C4 

 (i)  26C1 × 26C3   

 (ii) (13)4 

 (iii) 9295 (Hint : Face cards : 4J + 4K + 4Q) 

 (iv) 2 × 26C4 

59. 265 (Hint : make 3 cases i.e. 

 (i) All 3 letters are different  

 (ii) 2 are identical 1 different 

 (iii) All are identical, then form the words.) 

60. 59  

61. 309 

62.     

63.   

64.      

65.   

66.   

67. i.  (a)         ii.  (b)          iii.  (c)           iv.  (a)          v.  (b) 

68. i.  (b)         ii.  (c)          iii.  (d)           iv.  (a)          v.  (c)  
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CHAPTER - 8 

BINOMIAL THEOREM 
 

KEY POINTS 

 Binomial Theorem for Positive Integers : 

 (x + y)n  =  nC0 y
0
 x

n  +  nC1 x
n–1 y1  +  nC2 x

n–2 y2  +  …………. 
 

  ………….  +  nCr x
n–r yr  +  …………. nC2 x

0 yn,   
 

Where n is any positive integer. 
 

 General Term = Tr+1 = nCr x
n–r yr, where 0 ≤ r ≤ n. 

 

 Total number of terms in expansion (x + y)n is n + 1. 
 

 Middle Term : 

 If n is even, then there is only are middle term  
 

M.T. =  
 
 

 term 

 

 If n is odd, then there is two middle terms 
 

(i)    M.T. =  
 
 

 term 

(ii)    M.T. =  
 
 

 term 
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 Some important observations : 

 In expansion (x + y)n   

Tr+1 [(r + 1)th term from beginning] = nCr x
n–r yr 

T’r+1 [(r + 1)th term from end] = nCn–r x
r yn–r

 

 

VERY SHORT ANSWER TYPE QUESTIONS 

1. Write number of terms in the expansion of    . 

2. Expand 
 
  
 

using binomial theorem. 

3. Write value of 

    

4. Which term is greater (1.2)4000 or 800? 

5.  Find the coefficient of x-17, in the expansion of  
 
 

. 

6. Find the sum of the coefficients in (x + y)8 

[Hint : Put x = 1, y = 1] 
 

7. If nCn–3 = 720, find n. 
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8. Fill in the blanks 

 (a) Number of terms in expansion (–2x + 3y) is _______. 

 (b) Term independent of x in expansion of is  
 
 

_____. 

 (c) The middle term in the expansion of  
 
 

is ______. 

 (d) If the coefficient of x in 
 

 
 

 is 270, then  = _______. 

 (e) The coefficient of x5 in (x + 3)8 is ________.   

 (f) 4th term from the end in expansion of 
 
 
 

 is ______. 

9. True / False 

(a) For expansion of (x + y)n , Tr = nCr x
n–r yr.  

(b) Middle term for expansion of (2x – 3)8 is 5th term.   

(c) For expansion of (1 + x)n, coefficient of 5th term is ___ nC4. 

(d) 6n – 5n is divisible by 5, where n  N. 

(e) Number of terms in (x + y)5 + (x – y)5 is 10. 

(f) Coefficient of x5 in (1 + x)10 is 10C5.  

10. The middle term of   
 
  

 is - 

(a)   (b)     

(c)   (d)  . 
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11. For all n  N, 24m – 15n – 1 is divisible by - 

(a) 125 (b) 225  

(c) 450 (d) 625. 

12. What is the coefficient of xn in (x2 + 2x)n–1 ? 

(a) (n – 1) 2(n – 1) (b) (n – 1) × 2(n – 1)  

(c) (n – 1) 2n (d) n . 2(n – 1). 

13. The coefficient of x–3 in the expansion of   
 
  

is - 

(a) – 924 m7 (b) – 792 m5  

(c) – 792 m6 (d) – 330 m7. 

14. In the expansion of   
 
  

 the term without x is equal to - 

(a)  (b)   

(c)  (d) None of these. 

15. If in the expansion of (1 + x)20, the coefficients of rth and (r + 4)th 
term are equal, then x is equal to - 

(a) 7 (b) 8  

(c) 9 (d) 10. 

16. If in the expansion of (1 + x)5, the coefficients of (r – 1)th and  
(2r + 3)th terms are equal, then the value of x - 

(a) 5 (b) 6  

(c) 4 (d) 3. 
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17. The total number of terms in expansion of (x + a)100 + (x – a)100 
after simplification is - 

(a) 202 (b) 51  

(c) 50 (d) None of these. 

18. The middle term in the expansion of   
 
  

is - 

(a) 2nCn (b) (–1)n 2nCn x
–n  

(c) 2nCn x
–n (d) None of these. 

19. If the coefficients of x2 and x3 in the expansion of (3 + ax)9 are 
the some, then the value of a is - 

(a)  (b)   

(c)  (d) . 

SHORT ANSWER TYPE QUESTIONS 

20. How many term are free from radical signs in the expansion  

of  
 
 
 

 

21. Find the constant term in expansion of  
 
 

. 

22. Find the value of  

             

23. Find 4th term from end in the expansion of find the value of  

 
 
 
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24. Find middle term in the expansion of (x – 2y)8. 

25. Which term is independent of x in the expansion of  

 
 
 
 

 

26. Find the 11th term from end in expansion of  
 
 

 

SHORT ANSWER TYPE QUESTIONS 

27. If the first three terms in the expansion of (a + b)n are 27, 54 and 
36 respectively, then find a, b and n. 

28. In  
 
 

 which term contains x12. 

29. In 
 
  
 

find the term independent of x. 

30. Evaluate      using binomial theorem. 

31. In the expansion of (1 + x2)8, find the difference between the 
coefficients of x6 and x4. 

32. Find the coefficients of x4 in (1 – x)2 (2 + x)5 using binomial 
theorem. 

33. Show that 32n + 2 – 8n – 9 is divisible by 8. 

34. If the term free from x in the expansion of  
 
 

is 405. 

Find the value of k. 
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35. Find the number of integral terms in the expansion of 

 
 
 

 

36. If for positive integers r > 1, n > 2 the coefficients of the (3r)th 
term and (r + 2)th powers of x in the expansion of (1 + )2n are 
equal, then prove that n = 2r + 1. 

37. If a, b, c and d in any binomial expansion be the 6th, 7th, 8th and 

9th terms respectively, then prove that  

38. If in the expansion of (1 + x)n, the coefficients of three 
consecutive of three consecutive terms are 56, 70 and 56. Then 
find n and the position of terms of these coefficients. 

39. Show that 24n + 4 – 15n – 16 where n  N is divisible by 225. 

40. If the coefficients of three consecutive terms in the expansion of 
(1 + x)n are in the ratio 1 : 3 : 5, then show that n = 7. 

41. Show that the coefficient of middle term in the expansion of           
(1 + x)20 is equal to the sum of the coefficients of two middle 
terms in the expansion of (1 + x)19. 

42. Find the value of r, if the coefficient of (2r + 4)th term and (r – 2)th 
term in the expansion of (1 + x)18 are equal. 

43. Prove that there is no term involving x6 in the expansion of 

 
 
 

  

44. The coefficient of three consecutive terms in the expansion of  
(1 + x)n are in the ratio 1 : 6 : 30. Find n. 
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LONG ANSWER TYPE QUESTIONS 

45. Show that the coefficient of x5 in the expansion of product  
(1 + 2x)6 (1 – x)7 is 171. 

46. If the 3rd, 4th and 5th terms in the expansion of (x + a)n are 84, 
280 and 560 respectively then find the values of a, x and n. 

47. If the coefficients of x7 in  
  

and x–7 in  
  

are 

equal, then show that ab = 1. 

48. In the expansion of 
 
 
 

, the ratio of 7th term from the 

beginning to the 7th term from the end is 1:6 , find n. 

49. If a1, a2, a3 and a4 are the coefficients of any four consecutive 
terms in the expansion of (1 + x)n  

Prove that .  

50. Using binomial theorem, find the remainder when 5103
 is divided 

by 13. 

51. Find the remainder left out when 82n – (62)2n+1 is divided by 9. 

52. Find the coefficient of xn in expansions of (1 + x) (1 – x)n. 

53. Find the value of      and show that    

lies between 197 and 198. 

54. Find the term independent of x in the expansion of (1 + x + 2x3) 

 
 
 
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55. If the coefficients of rth, (r + 1)th and (r + 2)th terms in the 
expansion of (1 + x)4

 are in A.P find the value of r. 

56. If the expansion of (1 – x)2n–1, the coefficients of xr is denoted by 
ar , then prove a(r–1) + a(2n–r) = 0. 

57. If the coefficient of 5th, 6th and 7th terms in the expansion of  
(1 + x)n are in A.P., then find the value of n. 

58. Find the coefficient of x7 in  
  

 and x–7 in  
  

and find the relation between a and b so that these coefficients 
are equal. 

59. The coefficients of 2nd, 3rd and 4th terms in the expansion of  
(1 + x)2n are in A.P. Prove that 2n2 – 9n + 7 = 0. 

60. Show that the middle term in the expansion of  
  

 is 

 
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ANSWERS 

1. 29  

2.   

3. 2n+1C7 4. (1.2)4000 

5. –1365 6. 256 

7. n = 10  

8. (a) 18 9. (a) False 

 (b)  
 
 

  (b) True 

 (c) 10C5  (c) True 

 (d) 3  (d) False 

 (e) 152  (e) False 

 (f)   (f) True 

10. (b)  11. (b) 

12. (a)  13. (d) 

14. (c)  15. (c) 

16. (a)  17. (b) 

18. (b)  19. (d) 

20. 6 terms (0, 10, 20, 30, 40, 40, 50)  

21. –252 = –10C5 
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22. 31C6 – 21C6
  /  23.     

24. 1120 x4 y4 25.  

26. 25C15 ×  27. a = 3, b = 2, n = 3 

28. 9th term 29.    

30. 82 31. 28 

32. 10 34. k = ±3 

35. 129 integral terms 36.   

38. n = 8, 4th, 5th and 6th 42. r = 6 

43.  
 
 

 44. n = 41 

46. a = 2, x = 1, n = 7 48. 9 

50. 8 51. 2 

52. (–1)n [1 – n] 53. Zero 

54.  55. 5 

57. n = 7 or 14 58. ab = 1 
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CHAPTER - 9 

SEQUENCES AND SERIES 

 

KEY POINTS 

 A sequence is a function whose domain is the set N of natural 
numbers or some subset of it. 

 A sequence is said to be a progression if the term of the 
sequence can be expressed by some formula 

 Arithmetic Progression: A sequence is called an arithmetic 
progression if the difference of a term and previous term is 

always same, i.e., an + 1– an = constant (=d) for all n  N. 

 General A.P. is a, a + d and a + 2d, ........... 

 an = a + (n – 1)d = nth term of A.P. = l 

 Sn = Sum of first n terms of A.P.  l  where l = last term N. 

                   

 If a, b, c are in A.P. then a ± k, b ±k, c ± k are in A.P. = ak, bk, 

ck also in A.P., k ≠ 0,    are also in A.P. where k ≠ 0. 

 Arithmetic mean between a and b is  

 If A1, A2, A3, ........ An are n numbers inserted between a and b, 
such that the resulting sequence is A.P.  
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then,        

 Sk – Sk–1 = ak 

 am = n, an = m    ar = m + n – r 

 Sm = Sn    Sm + n = 0 

 Sp = q and Sq = p    Sp + q = –p – q 

 In an A.P., the sum of the terms equidistant from the beginning 
and from the end is always same, and equal to the sum of the 
first and the last term. 

 If a, b, c are in A.P. then 2b = a + c. 

 If four terms of A.P. are to be taken then we choose then as  
a – 3d, a – d, a + d, a + 3d. 

 If five terms of A.P are to be taken, then we choose then as  
a – 2d, a – d, a, a + d, a + 2d. 

 G.P. (Geometrical Progression) 

(i) a, ar, ar2, ..........(General G.P.) 

(ii) a = arn–1 

(iii) 
 

  

 If a, b, c are in G.P., then b2 = ac. 

 Geometric mean between a and b is   

 Reciprocals of terms in GP always form a G.P. 
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 If G1, G2, G3, ..........Gn are n numbers inserted between a and b 
so that the resulting sequence is G.P., then 

    
 

 

 If three terms of G.P. are to be taken, then we those then as  

 a, ar. 

 If four terms of G.P. are to be taken, then we choose then as  

  a, ar. 

 If a, b, c are in G.P. then ak, bk, ck are also in G.P., where k ≠ 0 

and     also in G.P. where k ≠ 0. 

 In a G.P., the product of the terms equidistant from the 
beginning and from the end is always same and equal to  
the product of the first and the last term. 

 If each term of a G.P. be raised to some power then the 
resulting terms are also in G.P. 

 Sum of infinite G.P. is possible if | r | < 1 and sum is given by 

 

 Special Series:  

(i)   

(ii)   
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(iii)  
  

  

 Let a1, a2, a3, ……….. be a sequence, then the expression a1 + a2 + 
a3 + ……….. is called series associated with given sequence? 

VERY SHORT ANSWER TYPE QUESTIONS 

1. If nth term of an A.P. is 6n – 7 then write its 50th term. 

2. If Sn = 3n2 + 2n, then write a2 

3. Which term of the sequence  3, 10, 17, ........... is 136? 

4. If in an A.P. 7th term is 9 and 9th term is 7, then find 16th term. 

5. If sum of first n terms of an A.P is 2n2 + 7n, write its nth term. 

6. Which term of the G.P.  2, 1,  …………. is   

7. If in a G.P., a3 + a5 = 90 and if r = 2 find the first term of the G.P. 

8. In G.P.  find the 4th term from the end. 

9. If the product of 3 consecutive terms of G.P. is 27, find the 
middle term. 

10. Find the sum of first 8 terms of the G.P. 10, 5, , ……….  

11. Find the value of 51/2 × 51/4 × 51/8 ....... upto infinity. 

12. Write the value of  

13. The first term of a G.P. is 2 and sum to infinity is 6, find common 
ratio. 
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14. Fill in the blanks 

(a) If 7th and 13th terms of an A.P. be 34 and 64 respectively, 
then 18th term is _______. 

(b) Geometric mean of 4 and 9 is ________. 

(c) If the sum of p terms of an A.P. is q and sum of q terms is 
p, then the sum of p + q terms will be ________. 

(d) Sum of infinity of sequence  

 

_______. 

(e) If a, b, c are in A.P. and x, y, z are in G.P., then the value 
of xb–c × yc–a × zc–a is ________.   

(f) The two geometric means between numbers 1 and 64 are  
____________. 

 
15. True / False 

(a) Common difference of an A.P. is always positive. 

(b) nth term of a G.P. is a + (n – 1)d.   

(c) 12 + 22 + 32 + ……….. + nn =   

(d) 2 + 4 + 6 + ………… + 2n = n(n + 1). 

(e) 0.9, 0.99, 0.999, …………. from G.P.  

(f) In a G.P. 5 is always not defined.  
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16. The interior angles of a polygon are in A.P. If the smallest angle 
be 120° and the common difference be 5, then the number of 
side is - 

(a) 8 (b) 10   

(c) 9 (d) 6. 

17.  and  are the roots of the equation x2 – 3x + a = 0 and  and  
 are the roots of the equation x2 – 12x + b = 0. If , ,  and  
form an increasing G.P., then (a, b)  - 

(a) (3, 12) (b) (12, 3)   

(c) (2, 32) (d) (4, 16). 

18. If A be the arithmetic mean between two numbers and S be the 
sum of n arithmetic means between the same numbers, then  - 

(a) S = nA (b) A = nS   

(c) A = S (d) None of these. 

19. In an A.P., the mth term is 1/n and nth term is 1/m. What is its 
(mn)th term? 

(a) 1/(mn) (b) m/n   

(c) n/m (d) 1. 

20. If n geometric means be inserted between a and b, then the nth 
geometric mean will be - 

(a) 
 
  

 (b) 
 
  

   

(c) 
 
  

 (d) 
 
  

. 
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21. What is the 15th term of the series 3, 7, 13, 21, 31, 43 - 

(a) 205 (b) 225   

(c) 238 (d) 241. 

22. If a, b and c are in G.P., then  is - 

(a)  (b)    

(c)  (d) . 

23. If the 10th term of a G.P. is 9th and 4th term is 4, then what is its 
7th term - 

(a) 6 (b) 14   

(c) 27/14 (d) 56/15. 

24. If the arithmetic and geometric means of two numbers are 10 
and 8 respectively, then one number exceeds the other number 
by - 

(a) 8 (b) 10   

(c) 12 (d) 16. 

25. What is the sum of numbers lying between 107 and 253, which 
are divisible by 5 - 

(a) 5220 (b) 5210   

(c) 5200 (d) 5000. 

26. Sum of all two digit numbers which when divided by 4 yield unity 
as remainder is - 

(a) 1200 (b) 1210   

(c) 1250 (d) None of these. 
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27. The first and last terms of A.P. are 1 and 11. If the sum of its 
term is 36, then the number of terms will be - 

(a) 5 (b) 6   

(c) 7 (d) 8. 

28. If four numbers in A.P. are such that their sum is 50 and the 
greatest number is 4 times the least, then the numbers are - 

(a) 5, 10, 15, 20 (b) 4, 10, 16, 22   

(c) 3, 7, 11, 15 (d) None of these. 

29. If the first, second and last term of an A.P. are a, b and 2a 
respectively, then its sum is - 

(a)  (b)    

(c)  (d) None of these. 

30. If pth, qth and rth terms of an A.P. are in G.P., then the common 
ratio of this G.P. is - 

(a)  (b)     

(c) pqr (d) None of these. 

31. The nth term of a G.P. is 128 and the sum of its n term is 225. If 
its common ratio is 2, then the first term is - 

(a) 1 (b) 3   

(c) 8 (d) None of these. 

32. If A be one A.M. and p, q be two GM’s between two numbers, 
then 2A is equal to - 
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(a)  (b)     

(c)  (d) . 

33. In a G.P. if the (m + n)th term is p and (m – n)th term is q, then its 
mth term is - 

(a) O (b) pq   

(c)  (d) . 

34. If   then    

(a) 2870 (b) 2160    

(c) 2970 (d) None of these. 

35. The sum of 10 terms of the series  is - 

(a)    (b)       

(c)  (d)   . 

SHORT ANSWER TYPE QUESTIONS 

36. Write the nth term of the series,   

37. Find the number of terms in the A.P. 7, 10, 13, .........., 31. 

38. In an A.P., 

8, 11, 14, .......... find Sn – Sn – 1 
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39. Find the number of squares that can be formed on chess board? 

40. Find the sum of given terms:- 

(a) 81 + 82 + 83 ............ + 89 + 90 

(b) 251 + 252 + 253 + ............ + 259 + 260 

 41. (a) If a, b, c are in A.P. then show that 2b = a + c. 

  (b) If a, b, c are in G.P. then show that b2 = a . c.  

42. If a, b, c are in G.P. then show that a2 + b2, ab + bc, b2 + c2 are 
also in G.P. 

SHORT ANSWER TYPE QUESTIONS 

43. Find the least value of n for which 
 

1+ 3 + 32 + ... + 3n–1 > 1000 
 

44. Find the sum of the series 

(1+ x) + (1 + x + x2) + (1 + x + x2 + x3) + ………. 

45. Write the first negative term of the sequence 20,   

  

46. Determine the number of terms in A.P. 3, 7, 11, ........ 407. Also, 
find its 11th term from the end. 

47. How many numbers are there between 200 and 500, which 
leave remainder 7 when divided by 9. 

48. Find the sum of all the natural numbers between 1 and 200 
which are neither divisible by 2 nor by 5. 
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47. Find the sum of the sequence, 

72 + 70 + 68 + ………. + 40 

48. If in an A.P       

49. In an A.P. sum of first 4 terms is 56 and the sum of last 4 terms 
is 112. If the first term is 11 then find the number of terms. 

50. Solve : 1 + 6 + 11 + 16 + .......... + x = 148 

51. The ratio of the sum of n terms of two A.P.'s is (7n – 1) : (3n + 11), 
find the ratio of their 10th terms. 

52. If the Ist, 2nd and last terms of an A.P are a, b and c respectively, 
then find the sum of all terms of the A.P. 

53. If  are in A.P. then show that 

 are also in A.P.    [Hint. : Add 3 to each term] abc. 

54. The product of first three terms of a G.P. is 1000. If 6 is added to 
its second term and 7 is added to its third term, the terms 
become in A.P. Find the G.P. 

55. If the continued product of three numbers in G.P. is 216 and the 
sum of their products in pairs is 156, find the numbers. 

56. Find the sum to infinity of the series : 

......   

57. If A = 1 + ra + r2a + ........... up to infinity, then express r in terms of 
‘a’ and ‘A’. 
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58. Find the sum of first terms of the series 0.7 + 0.77 + 0.777 + ….. 

59. If      and 

   Prove that  

60. The sum of first three terms of a G.P. is 15 and sum of next 

three terms is 120. Find the sum of first n terms. 

61. Prove that  

[Hint: 0.031 = 0.03 + 0.001 + 0.0001 +..... Now use infinite G.P.] 

62. If a, b, c are in G.P. that the following are also in G.P. 

(i) a2, b2, c2   

(ii) a3, b3, c3   

(iii)    are in G.P. 

63. If a, b, c are in A.P. that the following are also in A.P: 

(i)      

(ii) b + c,  c + a,  a + b 

(iii)        
     
     

 are in A.P. 

64. If the numbers a2, b2 and c2 are given to be in A.P., show that 

   are in A.P. 
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65. Show that :  

66. Find the sum of n terms of series : 

3 + 5 + 9 + 15 + 23 + ………… n terms  

67. Find the sum of n terms of series : 

12 – 22 + 32 – 42 + 52 – 62 + 72 – 82 ………… n terms 

68. The fourth term of a G.P. is 4. Find product of its first seven terms. 

69. If A1, A2, A3, A4 are four A.M’s between  and 3, then prove  

A1 + A2 + A3 + A4 = 7. 

70. If Sn denotes the sum of first n terms of an A.P. If S2n = 5Sn, then 

prove     

LONG ANSWER TYPE QUESTIONS 

71. Prove that the sum of n numbers between a and b such that the 

resulting series becomes A.P. is    

72. A square is drawn by joining the mid points of the sides of a 
square. A third square is drawn inside the second square in the 
same way and the process is continued indefinitely. If the side of 
the first square is 15 cm, then find the sum of the areas of all the 
squares so formed. 

73. If a, b, c are in G.P., then prove that 

 [Hint : Put b = ar, c = ar2] 
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74. Find two positive numbers whose difference is 12 and whose 
arithmetic mean exceeds the geometric mean by 2. 

75. If a is A.M. of b and c and c, G1, G2, b are in G.P., then prove 

that  

76. Find the sum of the series,  

1.3.4 + 5.7.8 + 9.11.12 + .......... upto n terms. 

77. Evaluate:      

78. The sum of an infinite G.P. is 57 and the sum of the cubes of its 
term is 9747, find the G.P. 

79. If 109 + 2(11)1 (10)8 + 3(11)2 (10)7 + …… + 10(11)9 = k.(10)9,  

then find the value of k such that k  N. 

80. Find the sum of first n terms of the series  

terms. 

81. Three positive numbers form an increasing G.P. If the middle 
term in the G.P. is doubled, then new numbers are in A.P. then 
find the common ratio of the G.P. 

82. Show that if the positive number a, b, c are in A.P. so are the 

numbers  are in A.P. 

83. Find the sum of the series:       
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84. If the sum of first ‘n’ terms of an A.P. is c . n2 then prove that the 

sum of squares of these ‘n’ terms is 
 

. 

85. Let ‘p’ and ‘q’ be the roots of the equation x2 – 2x + A = 0 and let 
‘r’ and ‘s’ be the roots of the equation x2 – 18x + B = 0 if p < q < r 
< s are in A.P., then prove that A= –3 and B = 77. 

86. If S1, S2, S3 …… Sn are the sums of infinite geometric series 
whose first terms are 1, 2, 3, …… n and whose common ratios 

are  respectively, then show that the value of 

      

87. If pth, qth and rth terms of a G.P.  are equal and are x, y and z 

respectively, then prove that xy–z . yz–x . zx–y = 1.  

88. The sum of infinite G.P. is 57 and sum of their cubes is 9747, 
find the G.P. 

89. Find three numbers in G.P. whose sum is 13 and the sum of 
whose squares is 9. 

CASE STUDY TYPE QUESTIONS 

92. Abhishek buys Kisan Vikas Patra (KVP) from post office every 
year. Each year he exceeds the value of KVP by `1000 from last 
year’s purchase. After 5 years he finds that the total value of KVP 
purchased by him is `40,000.00. 

 Based on the above information answer the following :- 

 i. The sequence of amount of KVP forms a/an 

  (a) Anithmetic Progression         (b) Geometric Progression 

  (c) Harmonic Progression        (d) None of these 
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 ii. Find the amount of KVP purchased by him initially.  

  (a) `7000     (b) `8000   

  (c) `6000      (d) `7500 

 iii. What will be the total amount of KVP purchased by him after 
10 years? 

  (a) `1,20,000     (b) `1,05,000   

  (c) `1,40,000      (d) `1,35,000 

 iv. What is the amount of KVP purchased by him in the 8th year? 

  (a) `14,000     (b) `15,000   

  (c) `13,000      (d) `12,000 

 v. If he buys KVP every year for 10 years, how much will he 
spend in the purchase of last 4 KVP? 

  (a) `65,000     (b) `54,000   

  (c) `75,000      (d) None of these 

93. A person writes a letter to four of his friends. He asks each one 
of them to copy the letter and mail it to four different persons with 
the instruction that they move the chain similarly. Assuming that 
the chain is not broken and that it costs 50 paisa to mail one 
letter, anwer the following questions.  

 i. The sequence of letters mailed in each set forms a/an. 

  (a) Anithmetic Progression         (b) Geometric Progression 

  (c) Harmonic Progression        (d) None of these 

 ii. Find the number of letters mailed in the 4th set. 

  (a) 64 (b) 16    

  (c) 256  (d) 1024 
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 iii. Find the total number of letters mailed in the first 5 sets. 

  (a) 1364 (b) 1650 (c) 1236 (d) 1368 

 iv. Find the amount spent on the postage when 8th set of letters 
is mailed? 

  (a) `46,930 (b) `54,930 (c) `87,380 (d) `43,690 

 v. Find the amount spent on the mailing of 9th set? 

  (a) `1,74,762     (b) `1,31,072   

   (c) `1,54,536      (d) None of these 

ANSWERS 

1. 293 2. 11 

3. 20th 4. 0 

5. 4n + 5 6. 12th 

7.  8. 64 

9. 3 10. 
 
 
 

  

11. 5 12.   

13.   

14. (a) 89 15. (a) False 

 (b) 6  (b) False 
 (c) –(p + q)  (c) True 
 (d) 15/2  (d) True 
 (e) 1  (e) False 
 (f) 4 and 16  (f) False 
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16. (c)  17. (c) 

18. (a)  19. (d) 

20. (c)  21. (d) 

22. (b)  23. (a) 

24. (c)  25. (a) 

26. (b)  27. (b) 

28. (a)  29. (c) 

30. (b)  31. (a) 

32. (a)  33. (c) 

34. (a)  35. (a) 

36.  37. 9  

38. 3n + 5 39. 204  

40. (a) 855    (b) 2555 43. n = 7  

44.  45.  

46. 102, 367 47. 33  

48. 7999 49. 952  

50.  51. 11  

52. 36 53. 33 : 17 
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54.   

56. 5, 10, 20, ......;  or 20, 10, 5, 57. 18, 6, 2;  or 2, 6, 18 

58. 6 59. 
 
 
 

  

60.     62.    

68.  69.  

70. 16384 74. 450 cm²  

76. 16, 4  

78.  79. 1330  

80.  81. k = 100  

82. n + 2–n – 1 83.    

85.  90. 19, 38/3, 76/9, …… 

91. 1, 3, 9 

92. i.  (a)         ii.  (c)          iii.  (b)           iv.  (c)          v.  (b) 

93. i.  (b)         ii.  (c)          iii.  (a)           iv.  (d)          v.  (b) 
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CHAPTER - 10 

STRAIGHT LINES 

 

KEY POINTS 

 Distance between two points A(x1, y1) and B (x2, y2) is given by 

     

 Let the vertices of a triangle ABC are A(x1, y1) B (x2, y2) and 
C(x3, y3).Then area of triangle 

     1

2
   

Note: Area of a triangle is always positive. If the above 
expression is zero, then a triangle is not possible. Thus the 
points are collinear. 

 LOCUS: When a variable point P(x, y) moves under certain 
condition then the path traced out by the point P is called the 
locus of the point. 

For example: Locus of a point P, which moves such that its 
distance from a fixed point C is always constant, is a circle. 

CP = constant 
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 Locus of an equation: In the coordinate plane, locus of an 
equation is the pictorial representation of the set of all those 
points which satisfy the given equation. 

 Equation of a locus: is the equation in x and y that is satisfied by 
the coordinates of every point on the locus. 

 A line is also defined as the locus of a point satisfying the 
condition ax + by + c = 0 where a, b, c are constants. 

 Slope of a straight line:  

If  is the inclination of a line then tan is defined as slope of the 
straight line L and denoted by m 

 

m = tan,  ≠ 90° 

If 0° <  < 90° then m > 0 and 

   90° <  < 180° then m < 0  

Note-1: The slope of a line whose inclination is 90° is not 
defined. Slope of x-axis is zero and slope of y-axis is not defined 

Note-2: Slope of any horizontal line i.e. || to x-axis is zero. Slope 
of a vertical line i.e. || to y-axis is not zero. 

 Three points A, B and C lying in a plane are collinear, if slope of 
AB = Slope of BC. 

 Slope of a line through given points (x1, y1) and (x2, y2) is given 

by  
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 Two lines are parallel to each other if and only if their slopes are 
equal. 

|| l l  

Note: If slopes of lines 1l  and 2l  are not defined then they must 

be   to x-axis, so they are ||. Thus 1 2||l l   they have same 

slope or both of them have not define slopes. 

 Two non- vertical lines are perpendicular to each other if and 
only if their slopes are negative reciprocal of each other. 

1 2      l l  

Note: The above condition holds when the lines have non-zero 
slopes i.e none of them   to any axis. 

 Acute angle  between two lines, whose slopes are m1 and m2 

is given by  , 1 + m1m2 ≠ 0 and obtuse angle is  

 = 180 – . 

 Point slope form:  

Equation of a line passing through given point (x1, y1) and 
having slope m is given by y – y1 = m(x – x1) 
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 Two Point Form: 

 

Equation of a line passing through given points (x1, y1) and  
(x2, y2) is given by 

   

 Slope intercept form (y-intercept):  

Equation of a line having slope m and y-intercept ‘c’ is given by  

y = mx + c 

 

 Slope intercept form (x-intercept):  

Equation of a line having slope m and y-intercept c is given by  

y = m (x – d) 
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 Intercept Form:  

Equation of line having intercepts a and b on x-axis and y-axis 
respectively is given by 

  

 

 Normal Form:  

Equation of line in normal form is given by x cos + y sin = p, 

p = Length of perpendicular segment from origin to the line 

 = Angle which the perpendicular segment makes with positive 
direction of x-axis 
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 General Equation of a line:  

Equation of line in general form is given by Ax + By + C = 0, A, B 
and C are real numbers and at least one of A or B is non-zero. 

Slope =  and y-intercept =  x-intercept =  

 Distance of a point (x1, y1) from line Ax + By + C = 0 is given by 

 

 Distance between two parallel lines Ax + By + C1 = 0 and  
Ax + By + C2 = 0 is given by 
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 Symmetrical (or distance) Form:  

A straight line passing through the point (x1, y1) and inclination  
with x-axis is given by  

 
 

 

Where r is the directed distance of any point (x, y) from the point 
(x1, y1).  

 Shifting of Origin: 

Shifting of origin to a new point without changing the direction of 
the axes is known as translation of axes. 

Let OX, OY be the original axes and O' be the new origin. Let 
coordinates of O' referred to original axes be (h, k). Let P(x, y) 
be point in plane 
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If the origin is shifted to the point (h, k), then new coordinates 
(x1, y1) and the original coordinates (x, y) of a point are related to 
each other by the relation 

  x' = x – h, y' = y – k 

 Equation of family of lines parallel to Ax + By + C = 0 is given by 
Ax + By + k = 0, for different real values of k 

 Equation of family of lines perpendicular to Ax + By + C = 0 is 
given by Bx – Ay + k = 0, for different real values of k. 

 Equation of family of lines through the intersection of lines A1x + 
B1y + C1 = 0 and A2x + B2y + C2 = 0 is given by (A1x + B1y + C1) 
+k (A2x + B2y + C2) = 0, for different real values of k. 

VERY SHORT ANSWER TYPE QUESTIONS 

1. Three consecutive vertices of a parallelogram are (–2, –1), (1, 0) 

and (4, 3), find the fourth vertex. 

2. For what value of k are the points (8, 1), (k, –4) and (2, –5) 

collinear? 

3. Coordinates of centroid of ABC are (1, –1). Vertices of ABC 

are A(–5, 3), B(p, –1) and C(6, q). Find p and q. 

4. In what ratio y-axis divides the line segment joining the points 

(3,4) and (–2, 1)? 

5. Show that the points (a, 0), (0, b) and (3a,– 2b) are collinear. 

6. Find the equation of straight line cutting off an intercept –1 from 

y axis and being equally inclined to the axes. 

7. Write the equation of a line which cuts off equal intercepts on 

coordinate axes and passes through (2, 5). 
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8. Find k so that the line 2x + ky – 9 = 0 may be perpendicular to 

2x + 3y – 1 = 0 

9. Find the acute angle between lines x + y = 0 and y = 0 

10. Find the angle which makes with positive direction 

of x-axis. 

11. If origin is shifted to (2, 3), then what will be the new coordinates 

of (–1, 2)? 

12. Fill in the blanks 

(a) The equation of a line with slope 1/2 and making an 
intercept 5 on y-axis is _________. 

(b) Equation of line which is parallel to y-axis and at distance 5 
units from y-axis is _________. 

(c) The length of perpendicular from a point (1, 2) to a line  
3x + 4y + 5 = 0 is _________. 

(d) The distance between the lines 3x + 4y = 9 and 6x + 8y = 
15 is

 

________. 

(e) Angle between lines 5x + y = 7 and –x + 5y = 9 is _______.   

(f) Line 5x – 3y = 12 cuts y-axis at _________. 

13. True / False 

(a) Lines 3x + 2y = 12 and 6x = 4y + 8 are parallel.  

(b) Acute angle between two lines with slopes m and m2 is 

given by tan =    
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(c) Distance of Point P(–3, 4) from y-axis is 3 units.   

(d) Line y = 5 is parallel to y-axis. 

(e) x-intercept of line 3x – 4y + 12 = 0 is –4.  

(f)  is intercept from of line.  

14. The angle between the straight lines x – y  = 5 and x + y = 

7 is - 

(a) 90° (b) 60°   

(c) 75° (d) 30°. 

15. If p is the length of the perpendicular drawn from the origin to the 

line , then which one of the following is correct? 

(a)  (b)    

(c)  (d) . 

16. What is the equation of the line passing through (2, –3) and 
parallel to y-axis? 

(a) y = –3 (b) y = 2   

(c) x = 2 (d) x = –3. 

17. If the lines 3x + 4y + 1 = 0, 5x + y + 3 = 0 and 2x + y – 1 = 0 are 
concurrent, then  is equal to - 

(a) –8 (b) 8   

(c) 4 (d) –4. 
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18. If x cos + y sin = 2 is perpendicular to the line x – y = 3, then 
what is one of the value of ? 

(a) / 16 (b) / 4   

(c) / 2 (d) / 3. 

19. The x-intercept and the y-intercept of the line 5x – 7 = 6y, 
respectively are - 

(a)  (b)    

(c)  (d) . 

20. If p be the length of the perpendicular from the origin on the 
straight line x + 2y = 2p, then what is the value of b? 

(a) 1/p (b) p   

(c) 1/2 (d) /2. 

21. If we reduce 3x + 3y + 7 = 0 to the form x cos + y sin = 9, 
then the value of p is - 

(a)  (b)    

(c)  (d) . 

22. A straight line through P(1, 2) is such that its intercept between 
the axes is bisected at P. Its equation is - 

(a) x + y = –1 (b) x + y = 3   

(c) x + 2y = 5 (d) 2x + y = 4. 
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23. If the lines 3y + 4x = 1, y = x + 5 and 5y + bx = 3 are concurrent, 
then what is the value of b? 

(a) 1 (b) 3   

(c) 6 (d) 0. 

24. The triangle formed by the lines x + y = 0, 3x + y = 4 and x + 3y 
= 4 is - 

(a) Isosceles (b) Equilateral   

(c) Right angled (d) None of these. 

25. What is the foot of the perpendicular from the point (2, 3) on the 
line x + y – 11 = 0? 

(a) (1, 10) (b) (5, 6)   

(c) (6, 5) (d) (7, 4). 

SHORT ANSWER TYPE QUESTIONS 

26. On shifting the origin to (p, q), the coordinates of point (2, –1) 

changes to (5, 2). Find p and q. 

27. Determine the equation of line through a point (–4, –3) and 

parallel to x-axis. 

28. Check whether the points 
 
 
 

, (1, 3) and (82, 30) are the 

vertices a triangle or not? 

29. If a vertex of a triangle is (1, 1) and the midpoints of two sides 

through this vertex are (–1, 2) and (3, 2). Then find the centroid 

of the triangle. 
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30. If the medians through A and B of the triangle with vertices  

A(0, b), B(0, 0) and C(a, 0) are mutually perpendicular. Then 

show that a2 = 2b2. 

SHORT ANSWER TYPE QUESTIONS 

31. If the image of the point (3, 8) in the line px + 3y – 7 = 0 is the 

point (–1, –4), then find the value of p. 

32. Find the distance of the point (3,2) from the straight line whose 

slope is 5 and is passing through the point of intersection of lines 

x + 2y = 5 and x – 3y + 5 = 0 

33. The line 2x – 3y = 4 is the perpendicular bisector of the line 

segment AB. If coordinates of A are (–3, 1) find coordinates of B. 

34. The points (1, 3) and (5, 1) are two opposite vertices of a 

rectangle. The other two vertices lie on line y = 2x + c. Find c 

and remaining two vertices. 

35. If two sides of a square are along 5x – 12y + 26 = 0 and  

5x – 12y – 65 = 0 then find its area. 

36. Find the equation of a line with slope –1 and whose 

perpendicular distance from the origin is equal to 5. 

37. If a vertex of a square is at (1, –1) and one of its side lie along 

the line 3x – 4y – 17 = 0 then find the area of the square. 

38. What is the value of y so that line through (3, y) and (2, 7) is 

parallel to the line through (–1, 4) and (0, 6)? 

39. In what ratio, the line joining (–1, 1) and (5, 7) is divided by the 

line x + y = 4? 
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40. Find the equation of the lines which cut-off intercepts on the 
axes whose sum and product are 1 and –6 respectively. 

41. Find the area of the triangle formed by the lines y = x, y = 2x,  
y = 3x + 4. 

42. Find the coordinates of the orthocentre of a triangle whose 
vertices are (–1, 3) (2, –1) and (0, 0). [Orthocentre is the point of 
concurrency of three altitudes]. 

43. Find the equation of a straight line which passes through the 
point of intersection of 3x + 4y – 1 = 0 and 2x – 5y + 7 = 0 and 
which is perpendicular to 4x – 2y + 7 = 0. 

44. If the image of the point (2, 1) in a line is (4, 3) then find the 
equation of line. 

45. The vertices of a triangle are (6, 0), (0, 6) and (6, 6). Find the 
distance between its circumcenter and centroid. 

LONG ANSWER TYPE QUESTIONS 

46. Find the equation of a straight line which makes acute angle with 
positive direction of x–axis, passes through point (–5, 0) and is 
at a perpendicular distance of 3 units from origin. 

47. One side of a rectangle lies along the line 4x + 7y + 5 = 0. Two 
of its vertices are (–3, 1) and (1, 1). Find the equation of other 
three sides. 

48. If (1, 2) and (3, 8) are a pair of opposite vertices of a square, find 
the equation of the sides and diagonals of the square. 

49. Find the equations of the straight lines which cut off intercepts 
on x-axis twice that on y-axis and are at a unit distance from 
origin. 
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50. Two adjacent sides of a parallelogram are 4x + 5y = 0 and 7x + 
2y = 0. If the equation of one of the diagonals is 11x +7y = 4, 
find the equation of the other diagonal. 

51. A line is such that its segment between the lines 5x – y + 4 = 0 
and3x + 4y – 4 = 0 is bisected at the point (1, 5). Obtain its 
equation. 

52. If one diagonal of a square is along the line 8x – 15y = 0 and 
one of its vertex is at (1, 2), then find the equation of sides of the 
square passing through this vertex. 

53. If the slope of a line passing through to point A(3, 2) is 3/4 then 
find points on the line which are 5 units away from the point A. 

54. Find the equation of straight line which passes through the 
intersection of the straight line 3x + 2y + 4 = 0 and x – y – 2 = 0 
and forms a triangle with the axis whose area is 8 sq. unit. 

55. Find points on the line x + y + 3 = 0 that are at a distance of  
5 units from the line x + 2y + 2 = 0 

56. Show that the locus of the midpoint of the distance between the 

axes of the variable line x cos + y sin = p is , 

where p is a constant. 

57. The line  moves in such a way that  where 

c is constant. Show that the locus of the foot of perpendicular 
from the origin to the given line is x2 + y2 = c2. 

58. A point p is such that the sum of squares of its distance from the 
axes of coordinates is equal to the square of its distance from 
the line x – y =1. Find the locus of P. 
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59. A straight line L is perpendicular to the line 5x – y =1. The area 
of the triangle formed by the line L and the coordinate axes is 5. 
Find the equation of the line L. 

60. The vertices of a triangle are [at1t2, a(t1 + t3)], [at2t3, a(t2 + t3)].  
Find the orthocentre of the triangle. 

61. Two equal sides of an isosceles triangle are given by the equation 
7x – y + 3 = 0 and x + y –3 = 0 and its third side pass through the 
point (1, –10). Determine the equation of the third side. 

62. Let A(2, –3) and B(–2, 1) be the vertices of a ABC. If the 

centroid of this triangle moves on the line 2x + 3y = 1. Then find 
the locus of the vertex C. 

63. ABCD is a rhombus. Its diagonals AC and BD intersect at the 
point M and satisfy BD = 2 AC. If the coordinates of D and M are 
(1, 1) and (2, –1) respectively. Then find the coordinates of A. 

64. Find the area enclosed within the curve |x| + |y| = 1. 

65. If the area of the triangle formed by a line with coordinates axes 

is square units and the perpendicular drawn from the 

origin to the line makes an angle 60° with the x-axis, find the 
equation of the line. 

66. Find the coordinators of the circumcentre of the triangle whose 
vertices are (5,7), (6,6) and (2, -2). 

67. Find the equation of a straight line, which passes through the 

point (a, 0) and whose  distance from the point (2a, 2a) is a. 

68. Line L has intercepts a and b on the coordinate axis when the 
axis are rotated through a given angle, keeping the origin fixed, 
the same line L has intercepts p and q, then prove that a–2 + b–2 
= p–2 + q–2. 
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CASE STUDY TYPE QUESTIONS 

69. A person is standing at a point A of a triangular park ABC whose 
vertices are A(2, 0), B(3, 4) and C(5, 6). 

 Based on the above information answer the following :-  

 i. He wants to reach BC in least time. Find the equation of the 
path he should follow. 

  (a) 2x + y = 3           (b) 2x + 3y = 4 

  (c) x + y = 2   (d) x + 4y = 7 

 ii. Find the shortest distance travelled by him to reach BC - 

  (a)    (b)     

  (c)    (d)  

 iii. Suppose he meets BC at a point D. Find the coordiantors of 
the point D. 

  (a) ,  
 
 
 

 (b) ,  
 
 
 

     (c) ,  
 
 
 

         (d) ,  
 
 
 

 

 iv. Find the area of the triangular park ABC. 

  (a) 5 sq units    (b) 10 sq units       

  (c) 3 sq units      (d) None of these 

 v. Find the coordinator of the centroid of the triangular park 
ABC? 

  (a) ,  
 
 
 

 (b) ,  
 
 
 

     (c) ,  
 
 
 

        (d) ,  
 
 
 
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ANSWERS 

1. (1, 2) 2. k = 3 

3. p = 2, q = –5 4. 3 : 2 (internally) 

6. y = x – 1 and y = – x – 1. 7. x + y = 7 

8.  9. 


  

10. 


 11. (–3, –1) 

12. (a)  13. (a) False 

 (b) x = 5  (b) True 

 (c) 16/5  (c) True 

 (d) 3/10  (d) False 

 (e) 90°  (e) True 

 (f) (0, –4)  (f) True 

14. (a)  15. (a) 

16. (c)  17. (b) 

18. (b)  19. (b) 

20. (d)  21. (d) 

22. (d)  23. (c) 

24. (a)  25. (b) 

26. p = –3, q = –3 27. y + 3 = 0 
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28. No 29. 
 
 
 

   

31. 1 32.   

33. (1, –5) 34. c = –4, (2, 0), (4, 4)  

35. 49 square units  

36. x + y + 5  = 0,  x + y – 5  = 0 

37. 4 square units 38. y = 9 

39. 1 : 2     

40. 2x – 3y – 6 = 0 and – 3x + 2y – 6 = 0 

41. 4 square units 42. (–4, –3) 

43. x + 2y = 1 44. x + y – 5 = 0 

45.  46. 3x – 4y + 15 = 0 

47. 4x + 7y – 11 = 0, 7x – 4y + 25 = 0 

 7x – 4y – 3 = 0 

48. x – 2y + 3 = 0, 2x + y – 14 = 0, 

 x – 2y + 13 = 0, 2x + y – 4 = 0 

 3x – y – 1 = 0, x + 3y – 17 = 0 

49. x + 2y +  = 0,  x + 2y –  = 0 

50. x = y      
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51. 107x – 3y – 92 = 0 

52. 23x – 7y – 9 = 0 and 7x + 23y – 53 = 0 

53. (–1, –1) or (7, 5)   

54. x – 4y – 8 = 0  or  x + 4y + 8 = 0 

55. (1, –4), (–9, 6)    

58. x2 + y2 + 2xy + 2x – 2y – 1 = 0 

59. x + 5y = ±   

60.      

61. x – 3y – 31 = 0,  3x + y + 7 = 0 

62.  63. 
   
   
   

 

64.  65.  

66. (2, 3)  

67. 3x – 4y – 3a = 0 and x – a = 0 

69. i.  (c)         ii.  (b)          iii.  (b)           iv.  (c)          v.  (b) 
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CHAPTER - 11 

CONIC SECTIONS 
 

KEY POINTS 

 The curves obtained by slicing the cone with a plane not passing 
through the vertex are called conic sections or simply conics. 

 Circle, ellipse, parabola and hyperbola are curves which are 
obtained by intersection of a plane and cone in different 
positions.  

 A conic is the locus of a point which moves in a plane, so that its 
distance from a fixed point bears a constant ratio to its distance 
from a fixed straight line. 

 The fixed point is called focus, the fixed straight line is called 
directrix, and the constant ratio is called eccentricity, which is 
denoted by ‘e’. 

 Circle: It is the set of all points in a plane that are equidistant 
from a fixed point in that plane  

Equation of circle: (x – h)2 + (y – k)2 = r2 where Centre (h, k), 
radius = r 

 
 
 
 
 
 
 
 

 

C (h, k) 

CP = CONSTANT = r 

P(x, y) 

C(h, k) 
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 Parabola: It is the set of all points in a plane which are 
equidistant from a fixed point (focus) and a fixed line (directrix) in 

the plane. Fixed point does not lie on the line 

Note: In the standard equation of parabola, a > 0. 
 

                          y2 = 4ax            y2 = -4ax       x2 = 4ay        x2 = -4ay 
Note: In the figure above, A represents the vertex, S represents 
the Focus, LL’ represents the Latus Rectum and Line MZ 
represents the Directrix to the parabola. 

 Latus Rectum: A chord through focus perpendicular to axis of 
parabola is called its latus rectum. 

 Ellipse: It is the set of points in a plane the sum of whose 
distances from two fixed points in the plane is a constant and is 
always greater than the distances between the fixed points. 
























































































































































































































