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 But i

a

b  2 , where  –i  0. 

  (b, a) ∉ R 

 

17. Ans: (c) 

Sol: R can be represented by a square matrix of 

order n with all the diagonal elements as 1. 

 Since, R is symmetric,  

 number of elements above the principal 

diagonal = number of elements below the 

principal diagonal. 

  Number of elements in R = 2k + n  

 where k is number of elements above the 

diagonal 

 Hence, if n is even then number of elements 

in R is even and  

 if n is odd then number of elements in R is 

odd 

 

18. Ans: (a) 

Sol: S1: Suppose both R and S are reflexive 

    Let a  A 

       If {(a, a)  R and (a, a)  S} then  

   (a, a)  (R  S). 

      (R  S) is reflexive 

 S2: Suppose both R and S are symmetric  

       Let (x, y)  (R  S) 

        (x, y)  R   or   (x, y)  S 

        (y, x)  R   or   (y, x)  S  

        (y, x)  (R  S) 

         (R  S) is symmetric 

S3: Suppose both R and S are transitive 

     Let R = {(a, b)} and S = {(b, a)} 

       Here, R and S are transitive but (R  S) 

      is not transitive 

 

19. Ans: (b) 

Sol: If S is any set, then a sub division  

{S1, S2,......., Sn} of S is called a partition of 

S if S1  S2  ........  Sn = S and  

S1, S2,........., Sn are non-empty disjoint 

subsets of S.  

 P2 is the only one that is not a partition of S, 

because in which  

  {7, 4, 3, 8}  {1, 5, 10, 3}   

 

20. Ans: (d) 

Sol: P4 is a refinement of both P1 and P3, because 

P4 itself is a partition of S and every element 

of P4 is a subset of one of the elements in P1 

and P3.. 

 

21. Ans: 10 

Sol: The number of refinements of a partition P 

is the number of ways to further partition 

cells in  P. The cell {1, 2, 3} has 5 ways, 

{4, 5} has 2 ways, and {6} has one way. 

Therefore, the total number of refinements 

of P is 5  2  1 = 10. 

 

22. Ans: (c) 

Sol: S1 is true, by definition of anti-symmetric 

relation. 

 S2 is true, by definition of transitive relation. 
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23. Ans: (b) 

Sol: R = {(a, b) | a divides b} 

 R-1 = {(a, b) | b divides a} 

 Symmetric closure of R = R  R-1  

   = {(a, b) | a divides b or b divides a} 

 

24. Ans: (b) 

Sol: The smallest relation containing R and        

S = R  S  

  = {(1, 1), (1, 2), (2, 1), (2, 2), (3, 3), (3, 4), 

        (4, 3), (4, 4), (4, 5), (5, 4), (5, 5)}  

 Here, R  S is reflexive, symmetric and 

transitive. 

 The smallest equivalence relation containing 

R and S = R  S 

 The partition corresponding to                     

R  S = { {1, 2}, {3, 4, 5} } 

 

25. Ans: (d) 

Sol: For any two elements x, y  A, the 

corresponding equivalence classes are either 

disjoint or identical. 

 i.e. if x R y  then  [x] = [y]  

 and if x is not related to y, then [x] [y]={}. 

 

26. Ans: 1 

Sol: The only relation on A, which is both 

equivalence and partial order is the diagonal 

relation on A. 

 i.e., R = {(1, 1), (2, 2), (3, 3)} 

 

27. Ans: (a) 

Sol: R is reflexive, because  

   (x – x) is an even integer  

   x R x    x  Z 

 Let x R y  

  (x – y) is an even integer  

  (y – x) is an even integer 

  y R x   x, y  Z 

  R is symmetric 

 Let x R y and y R z  

  (x – y) and (y – z) are even integers 

 Now, (x – z) = (x – y) + ( y – z) = an even 

integer 

  R is transitive 

  R is an equivalence relation 

 R is not a partial order, because R is not 

anti-symmetric. 

 For example, 2 R 4 and 4 R 2 

 

28. Ans: 48 

Sol: If a relation is neither reflexive nor 

irreflexive then diagonal pairs can appear in 

(23 – 2) ways.  

 If the relation is symmetric then non 

diagonal pairs can appear in 23 ways.  

By product rule 

 Required number of relations = (2n–2).
 

2

1nn

2


,    

where n = 3 

             = 6.(8) 

             = 48 
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(1, 1) 

(1, 2) 

(1, 3) 

(2, 3) 

(3, 3) 

(3, 2) 

(3, 1) 

(2, 1) 

(2, 2) 

29. Ans: (c) 

Sol: The diagonal relation on A is  

A = {(1, 1), (2, 2), (3, 3)}. 

 A is an equivalence relation as well as a 

partial order on A. 

 The relation is not a total order.  
 For example, the elements 2 and 3 are not 

comparable. 
 

30. Ans: (b) 

Sol: S1 need not be true. 

 We can give the following counter example. 

 Let A = {1, 2} and 

 R={(1,1), (2,2), (1, 2)} 

 and S = {(1, 1), (2, 2), (2, 1)} 

 Here, R and S are partial orders, but R  S 

is not a partial order. 

 S2 is true. 

 If R and S are any two reflexive relations on 

a set A, then (R  S) is also reflexive. 

 If R and S are any two anti-symmetric 

relations on a set A, then (R  S) is also 

anti-symmetric. 

 If R and S are any two transitive relations on 

a set A, then (R  S) is also transitive. 

 Hence, If R and S are any two partial orders 

on a set A, then (R  S) is also partial order  
 

31. Ans: 0 

Sol: On a set with 2 elements, if a relation is 

reflexive and symmetric then it is also 

transitive. 

  There is no relation which is reflexive 

and symmetric but not transitive. 

32. Ans: (b) 

Sol: The Hasse diagram is shown below. 

 

 

 

 
 

 The poset is a bounded lattice with upper 

bound 12 and lower bound 1. 

 The poset is a distributive lattice because it 

has no sub lattice isomorphic to *
1L  or *

2L  

shown below. 

 

 

 

 
 
 

 The poset is not a complemented lattice 

because complements do not exist for the 

element 2, 4 and 6. 

 

33. Ans: (c) 

Sol: The relation R is reflexive, anti-symmetric 

and transitive. 

  R is a partial order. 

 The Hasse diagram of the poset [A  A; R] 

is shown below. 

  

 

 

 

1 

6 

12 

4 

2 

*
1L  *

2L  
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 From the Hasse diagram we can see that 

LUB and GLB exist for every pair of 

ordered pairs.  

  The poset is a lattice. 

 

34. Ans: (c) 

Sol: As per the Hasse diagram given in the above 

example,  

 The upper bound = I = 36  

 The lower bound = O = 1 

 In a lattice, 2 elements a and b are 

complements of each other if least upper 

bound (LUB) of a and b = I and  

 greatest lower bound (GLB) of a and b = O. 

(a) LUB of 2&18= LCM of 2 and 18 = 18 I 

    Complement of 2 is not 18. 

(b) The LUB of 3 and 12 = LCM of 3 and 

12 = 12  I 

     Complement of 3 is not 12. 

(c) The LUB of 4 and 9 = LCM of 4 and      

 9 = 36 = I 

      The GLB of 4 and 9 = GCD of 4 and      

9 = 1 = O 

    Complement of 4 = 9. 

(d) LUB of 6 & 1 = LCM of 6 and 1 = 6  I 

       Complement of 6 is not 1. 

 

35. Ans: (c) 

Sol: The set A with respect to R is a totally 

ordered set and therefore a distributive 

lattice. 

 The Hasse diagram is shown below. 

 

 

 The upper bound of the lattice does not 

exist. 

  Option (c) is true. 
 

36. Ans: (b) 

Sol: In the lattice [P(A); ],  

 Complement of X = A – X      X  P(A) 

 B = {2, 3, 5, 7}  

  Complement of B = A – B 

           = {1, 4, 6, 8, 9, 10} 
 

37. Ans: (a) 

Sol: Let x and y be any two elements of  S. 

 Then, the set {x, y} is a subset of S. 

 So, it has a minimum element z. 

 if z = x then x R y 

 if z = y then y R x 

  x and y are comparable.  

  S is a totally ordered set. 

 The maximum element of  S may  not exist. 

  Other options need not be true. 
 

38. Ans: 11 

Sol: The Hasse diagram is shown below. 

  

 

 

 

  The number of edges in the diagram = 11. 
1 

2 3 

4 

8 
10 

6 9 5 
7 

21 22 23 24 25 
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39. Ans: (a) 

Sol: If R  R-1 = A  A, then the given relation 

R is a total order (linear order). 

  The poset [A; R] is a totally ordered set. 

 Every totally ordered set is a distributive 

lattice. 

 The poset [A; R] is not a complemented 

lattice, because in a totally ordered set, 

complements exists only for upper bound 

and lower bounds. 

 

40.   Ans: (d) 

Sol: S1 is false 

Proof by counter example: 

For the lattice shown below 

 

 

  

Each element has atmost one complement, 

but the lattice is not distributive. 

 S1 is false. 

 For the lattice shown below. 

 

 

 

The lattice is complemented. But the sub 

lattice {a, c, e} is not complemented. 

 S2 is false 

 

41. Ans: (b) 

Sol: The given expression is an upper bound of 

y, so it is at least y.  

 On the other hand, y is a common upper 

bound for y and x   y, so it is indeed their 

least upper bound. 

 

42. Ans: (d) 

Sol: S1: L.H.S =  x   (y   z)  

          = x   O  

   = x 

    R.H.S = (x   y)   z 

    = I   z 

    = z 

  L.H.S  R.H.S 

 S2 : L.H.S = x   (y   z) 

    = x   O 

     = x 

     R.H.S = (x   y)   (x   z) 

    = I   I 

    = I 

  L.H.S  R.H.S 

 
43. Ans: (d) 
Sol: (a) f is not 1-1 and therefore not a bijection.  

       For example, f(1) = f(–1) = 1 

 (b) g(x) is not 1-1 and hence not a bijection. 

       For example, g(1) = g(–1) = 1 

 (c) h(x) is not 1-1 and hence not a bijection. 

       For example, h(1.1) = h(1.2) = 1 

 (d) Let (a) = (b) 

         a3 = b3 

e 

c 

a 

d 

e 
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         a = b 

          is one-to-one 

 Let (x) = x3 = y 

   x = 3

1

y  

 For each real number y, there exists a real 

number x such that x = 3

1

y . 

   is on-to 
   is a bijection. 

 
44. Ans: (c) 

Sol: Let f(A) = g(B) = h(C) = D 

 We can choose D in C(n, k) ways. 

 Now, there are k! injections for each of the 

sets A, B and C. 

 By productive rule, 

 Required number of triples of functions    

   = C(n, k). (k!)3 

 

45. Ans: (a) 

Sol: S1: Let f(x) = x 

    Then f(x) = f(y) 

      x = y 

      f is one to one 

 S2: Let A = , then there is not function at 

all from B to A, surjection or not. 
 

46. Ans: (c) 

Sol: Here, A and B are finite sets and |A| = |B|  

  Every one-to-one function from A to B is 

on-to, and hence a bijection. 

 For every bijection f, f-1 exists. 

  S1 and S2 are true 

47. Ans: (c) 

Sol: S1: Let x  f –1(S  T) 

     f(x)  (S  T) 

     f(x)  S     or   f(x)  T 

     x  f –1(S)   or  x  f –1(T) 

     x  {f –1(S)  f-1(T)} 

     f –1 (S  T)  {f -1(S)  f -1(T)} 

  By retracing the steps, we can show that 

  {f -1(S)  f -1(T)}  f –1 (S  T) 

   f –1 (S  T) = f –1(S)  f-1(T) 

  Hence, S1 is true. 

 S2: The proof is similar to that of S1. Please 

        try yourself. 

 

48.  Ans: (d) 

Sol: Let f(x,y) = (2xy, x2y) = (u,v) 

  2xy = u  & x2y = v 

 By solving 





 







 


3

y2x
v&

3

yx2
u  

    





 



3

y2x
,

3

yx2
y,xf 1  

49. Ans: (b) 

Sol: (i) If S is a bit string with all ones, then f(S) 

     does not exists. 

   f is not a function. 

 (ii) The number of 1 bits in a bit string is a 

      non negative integer. 

 For each bit string S we can assign only 

one non negative integer in the codomain. 

   f is a function. 
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50.  Ans: (a) 

Sol: S1: Let f(a) = f(b)  

 Where a and b are integers. 

  a3 = b3 

  a = b 

  f is 1-1 

 f(x) = x3 is not on-to. For example, the 

integer 2 in the codomain is not mapped by 

any integer of the domain. 

       f(x) = 





2

n
 is not 1-1. 

 For ex.  f(1) = f(2) 

 However, f(x) is on-to function, because 

each integer in the co-domain is mapped by 

atleast one element of the domain. 

 
51.  Ans: (a) 

Sol: Let f(a) = f(b) 

  
3b

2b

3a

2a








 

  (a – 2)(b – 3) = (a – 3)(b – 2) 

  a = b 

  f is 1 – 1 

 Let f(x) = y
3x

2x





 

  x –2 = (x – 3) y 

  x – xy = 2 – 3y 

  x = 
y1

y32




A 

  For each y  B, there exists an element  
 x A ,such that f(x) = y. 

  f is on-to 
 Hence, f is a bijection. 

52.  Ans: (a) 

Sol: (fog)x = f{g(x)} 

       = 






 x1

x
f  

       = 
1

x1

x
x1

x

















 = x 

  (fog)x = x 

  (fog) is an identity function 

  (fog)–1 x = (fog)x = x 

 

53. Ans: (d) 

Sol:  (d) f(x) = 
xx

1


 

 Case 1: when x  0 

     x  = x 

   x – x = 0 

   f(x) is not defined when x  0. 

 Case 2: when x < 0  

     x  = –x 

   x – x = –2x > 0 

   Domain of f(x) = (– , 0) 

 
54.  Ans: (a) 

Sol: (a) If f: A B then  f –1: B  A 

                            fof –1 : B  B 
   fof –1  = IB 
   Option (a) is false. 
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55. Ans: (d) 

Sol: Let us show that f is injective. 

 Let x, y be elements of A such that f(x)=f(y) 

 Then, x = IA(x)= g(f(x)) = g(f(y)) = IA(y) = y 

  f is one-to-one function 

  Let us show that g is surjective 

 Let x be any element of A 

 Then, f(x) is an element of B 

 Such that g(f(x)) = IA(x) = x  

  g is a on-to function 

 

56. Ans: (c) 

Sol: The order of element a = the smallest 

positive integer n such that an = e (identity). 

 (a) The element 1 is identity element of the 

      group 

        order of 1 = 1 

 (b) 21 = 2, 22 = 4, 23 = 1 

        order of 2 = 3 

 (c) 31 = 3, 32 = 2, 33 = 6, 34 = 4, 35= 5, 36 = 1

    order of 3 = 6 

     Hence, option (C) is not true 

 (d) 41 = 4, 42 = 2, 43 = 1 

        order of 4 = 3 

 

57.   Ans: (c) 

Sol:  A  B = (A–B)  (B–A) 

we have A  B  P(S),    A, B  P(S) 

 * is a closed operation 

We have (A  B)  C = A  (B  C) 

 * is associative on P(S) 

we have, A   = A,   A  P(S) 

  is identity element in P(S) w.r.t. *. 

We have, A  A = ,  A  P(S) 

 For each element of P(S), inverse exists, 

     because inverse of A=A,  A P(S). 

 (P(S), *) is a group. 

 

58. Ans: 1 

Sol: Let e be the identity element. 

   a * e = a  

  a
2

ae
  

   e = 2 

 Let a-1 is inverse of  a 

   a * a–1 = e 

   
2

aa 1

 = 2 

  a–1 = 
a

4
 

 Inverse of 4 = 
4

4
 = 1 

 

59. Ans: (c) 

Sol: Let e be the identity element. 

 Now a * e = a 

       2 a e = a 

       e = 
2

1
 

 Let inverse of 
3

2
 is x 

  
2

1
x*

3

2
  
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   
2

1
x.

3

2
2 






  

   x = 
8

3
 

 

60.  Ans: (b) 

Sol: Let e be the identity element. 

    a * e = a 

  a + e + a.e = a 

  e = 0  

 Let    a–1 = inverse of a  

  a*a–1 = e 

  a+a–1+aa–1 = 0 ( ∵ 0  is identity element) 

  a–1 = 
1a

a




 

  Inverse of –1 does not exist.  

 Hence, option (b) is false. 

 

61.  Ans: (d) 

Sol: (d) G = {1,–1, i,–i} 

(i) G is closed with respect to multiplication. 

      (ii) Multiplication is associative on G. 

    (iii) 1 is identity element in G with respect 

       to multiplication. 

    (iv) The inverse elements of 1,–1, i,–i are 1, 

        –1, –i, i respectively. 

  G is group with respect to multiplication. 

 

62. Ans: (d) 

Sol: (d) The cube roots of unity, G= {1, , 2} is 

a group with respect to multiplication. 

 The inverse of  = 2 

  The statement is false. 

 

63. Ans: (c) 

Sol: 5 6 2 = 1 

  Inverse of 5 is not 2. 

 

64. Ans: (c) 

Sol: Order of (–i) = 4, because the smallest 

integer n such that (–i)n =1 is n = 4 

 

65. Ans: (a) 

Sol: (a) G = {1, 3, 5, 7} is a group with respect to 

                                                                  8. 

  H1 = {1, 3} and H2 = {1, 5} 

  H1  H2 = {1, 3, 5} 

  Here, H1 and H2 are subgroups of G,  

  but H1  H2 is not a subgroup of G. 

66. Ans: (d) 

Sol: (d) Every subgroup of a cyclic group is 

       cyclic (theorem) 

 

67.  Ans: (d) 

Sol: (d) 22 = 2 7 2 = 4 

    23 = 4 7 2  =1 

 2 is not a generator of G, because we cannot 

generate 3, 5 and 6 with 2. 
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68. Ans: (c) 

Sol: The identity element of G is 0. In the sets 

given in options (b) and (d), the identity 

element is missing. 

 The set {0, 4} is not closed w.r.t . 

 The set {0, 2, 4} is closed w.r.t . 

  The set in option (c) is a subgroup of G. 

 
69. Ans: 4 

Sol: Number of generators in G = (10) = 4 

 where  is Euler function. 

 

70. Ans: (d) 

 

71. Ans: (a) 

Sol: Any group with 4 elements is abelian. 

  The rows and columns of the table are 

      identical  

  First column is  [b   d   a   c]T  and second 

     column is  [d   c   b   a]T. 

 Now, the modified table is  

* a b c d 

a b d a c 

b d c b a 

c a b × × 

d c a × × 

 

 In the composition table of a group, one of 

the rows of entries should coincide with the 

top row. 

  The third row is    a   b   c   d  

 Hence, the identity element is   c. 

 Further, we can show that fourth row is  

c  a   d  b   and  

 a–1 = d,  b–1 = b, c–1 =  c and d–1 = a. 

 

72. Ans: (a), (b) & (c) 

Sol: (d) is false. For eg, A = {1, 2},  

 B = {1}, C = {2} then (A − B) − C = Empty  

But (A − B) − (B − C) = {2} 

Remaining statements are true. 

 

73. Ans: (a), (c) & (d) 

Sol: B is Not Onto because negative values 

cannot have pre-image.  

(a), (c), (d) are Onto. 
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01. Ans: (a) 

Sol:  

  
 

 

    

 
 

  

 Let x and y are two numbers in the interval 

(0, 1)  

 We have to choose x and y such that            

x2 + y2 <1. 

squaretheofArea

regionshadedtheofArea
yprobabilitquiredRe 

                
41

4/ 



  

 

02. Ans: (a) 

Sol: A non-decreasing sequence can be described 

by a partition n = n0 + n1 + n2  

 where ni is number of times the digit i 

appear in the sequence.  

 There are (n + 1) choices for n0 and given n0 

there are n – n0 + 1 choices for n1.  

 So, the total number of possibilities is 

         



n

0n
0

n

0n
0

00

n1n.1n1nn  

   = (n + 1) . (n + 1) – 
2

nn2 
 

   

                                  = 
  

2

2n1n 
 

Required probability =  n

2

32

2n3n 
 

03. Ans: (d) 

Sol: Number of ways, we can choose R = C(n, 3) 

 We have to count number of ways we can 

choose R, so that median (R) = median (S). 

 Each such set R contains median S, one of 

the 





 

2

1n
 elements of S less than median 

(S), and one of the 





 

2

1n
 elements of S 

greater than median (S). 

 So, there are 
2

2

1n






 

 choices for R. 

 Required probability =  3,nC
2

1n
2







 

 

           = 
 
 2nn2

1n3




  

 

04. Ans: (a) 

Sol: For each i  {1, 2, ......., n}, 

 let Ai heads be the event that the coin comes 

up heads for the first time and continues to 

come up heads there after.  

 Then, the desired event is the disjoint union 

of Ai.  

 Since, each Ai occurs with probability 2–n. 

 The required probability = n. 2–n 

Probability	and	Statistics	5 
Chapter 

x 

y 

(0, 1) 

(1, 0) 
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05. Ans: (b) 

Sol: Probability of the event that we never get the 

consecutive heads or tails 

  = P(HT HT  HT .... ) + P(TH TH TH .......) 

  = 
nnnn

3

2

3

1

3

2

3

1





























  

  = 
nn

3

2

3

1
2 














  

 The required probability = 1 – 
nn

3

2

3

1
2 














  

     = 
n2

1nn

3

23 
 

 

06. Ans: (c) 

Sol: Number of ways of selecting three integers     

                                                         = 20C3 

 We know that, product of three integers is 

even, if atleast one of the number is even. 

 Number of ways of selecting 3 odd integers 

                                                         = 10C3 

 Required probability 

= 
3

20
3

10

C

C
1  =  

19

2
1   = 

19

17
 

 

Conditional probability 
 
07. Ans: (c) 
Sol: Given that P(A|B) = 1  

  
 
 BP

BAP 
 = 1 

  P(A  B) = P(B)  ............... (1)  

 P(BC | AC) = 
 

 C

CC

AP

ABP 
 = 

 
 AP1

BAP1




  

     = 
      

 AP1

BAPBPAP1




 

       = 
 
 AP1

AP1




   [from (1)]    

      = 1 

 
08. Ans: (a) 
Sol: Let A = Getting electric contract and B = 

Getting plumbing contract 

 P(A) = 
5

2
;   BP  = 

7

4
;   P(B) = 

7

3
 

 P(A  B) = 
3

2
; 

 P(A  B) = 
3

2

7

3

5

2
   = 

105

17
 

 
09. Ans: (d) 

Sol: P(A  B) = P(A) + P(B) – P(A  B) 

 P(A) = 
100

33
 

 P(B) = 
100

14
 

 P(A  B) = 
100

4
 

 (A  B) is not empty set. 

 Therefore, A and B are not mutually 

exclusive. 

 P(A  B)  P(A) . P(B) 

 Therefore, A and B are not independent. 
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10. Ans: 0.2 

Sol: To find the number of favourable cases 

consider the following partition of the given 

set     {1, 2, ....,  100} 

   S1 = {1, 6, 11, ......., 96} 

   S2 = {2, 7, 12, ......., 97} 

   S3 = {3, 8, 13, ......., 98} 

   S4 = {4, 9, 14, ......., 99} 

   S5 = {5, 10, 15, ....., 100} 

 Each of the above sets has 20 elements. If 
one of the two numbers selected from S1 
then the other must be chosen from S4. 

 If one of the two numbers selected from S2 

then the other must be chosen from S3. 

 Number of favourable cases 

= C(20,1).C(20,1)+C(20,1).C(20,1)+C(20,2)  
        = 400 + 400 + 190 = 990 

  Required probability = 
)2,100(C

990
 

                       = 
9950

990


 = 0.2 

 

11. Ans: 0.66 Range 0.65 to 0.67 

Sol: Let N = the number of families 

 Total No. of children = 





 






  2

2

N
1

2

N
  

                   
2

N3
   

2

N3

2
2

N

obabilityPrRequiredThe






 

  

            66.0
3

2
  

12. Ans: 0.125 

Sol: Total number of outcomes = 63  

 Number of outcomes in which sum of the 

numbers is 10 = Number of non-negative 

integer solutions to the equation a+b+ c =10      

where 1  a, b, c  6 

 = Co-efficient of x10 in the function 

    (x + x2 + x3 + x4 + x5 + x6)3 

 (x+x2+x3+x4+x5+x6)3 = x3(1+x+x2+x3+x4+x5)3 

= x3(1 – x6 )3 (1 – x)–3  

= x3(1–3x6 + 3x12 – x18) 
  

 

0

nx.
2

2n1n
 

 = (x3 – 3x9 + 318 – x21) 
  

 

0

nx.
2

2n1n
 

Co-efficient of x10 = 36 – 3  3 = 27 

  Required probability = 
216

27
 = 0.125 

 

13. Ans: (a) 

Sol: If A and B be disjoint events then AB={  } 

 Probability of A  B = 0  ................ (1) 

 If A and B are independent then 

P(A  B) = P(A).P(B) ............. (2) 

 From (1) and (2)  

 P(A).P(B) = 0  

  Pr(A) = 0 or Pr(B) = 0 
 
14. Ans: 2.916 range 2.9  to 2.92 

Sol: E(X) =  654321
6

1
  = 3.5 

 E(X2) =  
6

91
654321

6

1 224322   

  Variance = E(X2)  – {E(X)}2 

       =  25.3
6

91
  = 2.916 
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15. Ans: (c) 

Sol: Total number of counters 

 = 1 + 2 + ........ + n = 
 

2

1nn 
 

 Probability of choosing counter k and 

winning k2 =  1nn

k2


 

 Expectation =   
 










n

1k

2

1nn

k2
.k  

       =  1nn

2


.

 
4

1nn 22 
= 

 
2

1nn 
 

 

16. Ans: (b) 

Sol: The probability that she gives birth between 

8 am and  4 pm in a day = 
3

1
 

 By Total theorem of probability,  

 The required probability 

 = 





 






 

4

1

3

2

4

3

3

1
 = 

12

5
 

 
 Random Variables 

 

17. Ans: 0.75 (No range) 

Sol: Total probability =  




1dxxf  

 1dxcx
2

0

   

 
2

1
c   

      
4

3
dxx

2

1
dxxf1XP

1

2

1

  


=0.75 

18. Ans: 1.944 range 1.94 to 1.95 

Sol: The probability distribution for Z is 
 

Z 0 1 2 3 4 5 

P(Z) 
36

6
 

36

10
 

36

8
 

36

6
 

36

4
 

36

2
 

 

E(Z) = Z . P(Z) 

            2544638210160
36

1
  

 = 
36

70
 = 

18

35
 = 1.944 

 
19. Ans: (c) 

Sol: E(ax) =  



n

0k

k kXP.a  

       =  


















n

0k

knk
k

2

1
.

2

1
k,nCa  

       =    



n

0k

knkk
n

1.ak,nCa
2

1
 

       = 
n

2

1a






 

 

 
20. Ans: (d) 

Sol: Given that mean = E(X) = 1 

 and Variance = V(X) = 5 

 E((2 + X)2) = E[X2 + 4X + 4] 

      = E(X2) + 4 E(X) + 4 

 Given V(X) = 5  

  E(X2) – (E(X))2 = 5 

  E(X2) = 5 + 1 = 6 

 E((2 + X)2) = 6 + 4(1) + 4 = 14 

 



66 CSIT-Postal Coaching Solutions 
 
   
   

 
 
 Regular	Live	Doubt	clearing	Sessions			|				Free	Online	Test	Series	|	ASK	an	expert	

Affordable	Fee		|			Available	1M	|3M	|6M	|12M	|18M	and	24	Months	Subscription	Packages	

21. Ans: (a) 

Sol: Total Probability = 





1x

1   x) P(X  

    11K
1x

1x





  

  K( 1+ (1– ) + (1 – )2 + …….. ) = 1 

    11

K
 = 1 

  K =  
 

22. Ans : 209 
Sol: 

x 2 –3 4 –5 6 –7 8 –9 10 –11 12 

P(x) 36

1

 
36

2

 
36

3

 

36

4

 
36

5

 
36

1

 
36

5

 
36

4

 
36

3
 36

2

 
36

1

 

 

 E(X) = x P(x) =  
2

11

3

1
9

2

1
6

6

1
3    

 E(X2) =x2 P(x)=
2

93

3

1
81

2

1
36

6

1
9    

  E(2X + 1)2 = E(4X2
 + 4X + 1) 

          = 4E(X2) + 4E(X) + 1 

          = 1
2

11
4

2

93
4   

          = 209 
 

23. Ans: (d) 
Sol: Let X = Amount your win in rupees  
  The probability distribution of X is shown 

below. 

X 1 –2 3 –4 5 –6 

P(X) 
6

1  
6

1  
6

1  
6

1  
6

1  
6

1  

 The required expectation  

= E(X) = [X. P(X)] 

           = 
6

1
 (1 –2 + 3 – 4 + 5 – 6) = 

2

1
 

24. Ans: 0.1 

Sol: E(W) = 
10

0

2 dV)V(fV003.0  

        
10

0

2 dV
10

1
V003.0  

         = 0.1 lb/ft2 

Where f(V)= probability density function of V 

 

25. Ans: (b) 
Sol: By Chebyshev inequality 

   kXkPr  
2k

1
1  

 
26. Ans: 0 
Sol: Let X = Number of rupees you win on each 

throw. The probability distribution of X is  

 E(X) =  X.P(X) = 0 

 
 

27. Ans: 0.23  range 0.22 to 0.24 

Sol: Let X = number of ones in the sequence 

     n = 5  

     p = probability for digit 1 = 0.6 

     q = 0.4  

 Required probability = P(X = 2) 

          = C(5, 2). (0.6)2. (0.4)3 

          = 0.23 

 Mean = XP(X) 

x 2 –3 4 –5 6 –7 8 –9 10 –11 12 

P(x) 36

1

 
36

2

 
36

3

 
36

4

 
36

5

 
36

6

 
36

5

 
36

4

 
36

3

 
36

2

 
36

1
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28. Ans: 0.25      range 0.24  to 0.26  

Sol: Given that,  mean = 2(variance) 

           np = 2(npq) ........... (1) 

 further,  np + npq = 3 .......... (2)  

 Solving, n = 4, p = q = 
2

1
 

 P(X = 3) = C(4, 3). 















2

1
.

2

1
3

 = 
4

1
 = 0.25 

 

29.  Ans: (d) 

Sol: Let X = Number of times we get negative 

values.  

 By using Binomial Distribution,  

   P(X = k) = C(n, k) pk qn – k 

 Where p = 
2

1
, q = 

2

1
, n = 5  

 Required probability = P(X  1)  

                = P(X = 0) + P(X = 1) 

                        = 






















2

1

2

1
C

2

1
C

4

1
5

5

0
5  

         
32

6

32

51



  

 

30. Ans: (d) 

Sol: We can choose four out of six winning in 

C(6, 4) different ways and if the probability 

of winning a game is p, then the probability 

of winning four out of six games  

= C(6, 4) p4(1 – p)2 

     = 15(p4 – 2p5 + p6) 

 

31. Ans: 0.5706 

Sol: The odds that the program will run is 2 : 1. 

Therefore, Pr(a program will run) = 
3

2
. Let 

B denote the event that four or more 

programs will run and Aj denote that exactly 

j program will run. Then, 

 Pr(B) = Pr(A4  A5  A6) 

        = Pr(A4) + Pr(A5) + Pr(A6) 

5524

3

2
)6,6(C

3

1

3

2
)5,6(C

3

1

3

2
)4,6(C 






































= 0.5706 

 
32. Ans: 0.224  range 0.2 to 0.3 

Sol: Average calls per minute = 
60

180
 = 3 

 Here, we can use poisson distribution with =3. 

 Required Probability = P(X = 2) = 
!2

3.e 23

 

      =
2

9.e 3

=4.5 e–3 = 0.224 

 
 

33. Ans: 0.168 
Sol:  = average number of cars pass that point 

in a 12 min period = 3
12/60

15
  

 Using the Poisson distribution,  

 Pr(k) = 
!k

e
k   

  Required probability Pr(4)=e–3

!4

34

= 0.168  
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34. Ans: 0.7   range 0.65 to 0.75 

Sol: The probability density function of 

 




 

otherwise0

10x0for
10

1
xfX  

  X710XP{7
X

10
XP 2 















   

    = P(X2 – 7X + 10  0) 

    = P{(X – 5) (X – 2) 0} 

    = P(X  2 or X  5) 

    = 1 – P(2  X  5) 

    =   dxxf1
5

2  

    
5

2
dx

10

1
1  

    7.0
10

3
1   

 

35. Ans: (a) 

Sol: We can use Exponential Distribution with 

mean  = 5 

        Let X is waiting time in minutes. 

 Probability Density function of X is  

  f(x) = 0.2 e–(0.2)x      if   x  0 

         = 0          if   x < 0 

 The required probability = P(0 < X < 1) 

        =   dxe2.0 x2.0
1

0

  = 0.1813 

 

36. Ans: (a) 

Sol: 





1r

1)rX(P  

  k(1 + (1–) + (1–)2 + …….. ) = 1 

    1
11

1
k 










 

  k =  

  P(X = r) = (1–)r–1 

 This function is maximum when r = 1. 

  mode = 1 

 
37. Ans: Mean = 34,   Median = 35,  

Modes = 35, 36  & SD = 4.14 

Sol: Mean =
n

xi
= 34 

 Median is the middle most value of the data 

by keeping the data points in increasing 

order or decreasing order. 

 Mode = 36 

 S.D = 4.14 

 

38. Ans: 1.095 

Sol:  = Mean =   



5

1k
k kXP.x  

     =1(0.1)+2(0.2)+3(0.4)+4(0.2)+5(0.1) = 3 

 P(X  2) = 0.1 + 0.2 = 0.3 

 P(X  3) = 0.1 + 0.2 + 0.4 = 0.7 

  Median = 
2

32 
 = 2.5 

 Mode = The value of X at which P(X) is 
maximum = 3 
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 Variance =  



5

1k

22
k kXP.x =10.2–9=1.2 

 Standard deviation = 2.1 = 1.095 

 

39. Ans: k = 6,   Mean = 
2

1
,   Median = 

2

1
,   

Mode = 
2

1
   and  S.D = 

52

1
 

Sol: We have 1dx)x(f 




 

    1dx)xx(k
1

0

2   

 1
3

x

2

x
k

1

0

31

0

2






























 

 1
3

1

2

1
k 






   






 

6

23
k = 1  k = 6  

Mean = dx)xx(6dx)x(xf
1

0

32 




 

        = 
2

1

4

1

3

1
6

4

x

3

x
6

1

0

43





 








  

Median is that value ‘a’ for which  

P( X  a ) = 
2

1
 

2

1
dx)xx(6

a

0

2   

         
2

1

3

a

2

a
6

32









  

         3a2 –2a3 = 
2

1
  

          a = 
2

1
  

Mode a that value at which f(x) is max/min 

 f(x) = 6x –6x2        

  f1(x) = 6 – 12x 

For max or min f1(x) = 0  6 – 12x = 0 

 x = 
2

1
 f11(x) = –12     12

2

1
f 11 






  < 0 

 maximum at  x = 1/2 

 mode is 1/2 

S.D = 22 ))x(E()x(E   

        
52

1
  

 

40. Ans: 0.2 
Sol: The area under normal curve is 1 and the 

curve is symmetric about mean. 
 
 
 
 
  

 P(100 < X < 120) = P(80 < X < 120)  
          = 0.3 
 Now, P(X < 80) = 0.5 – P(80 < X < 120) 
              = 0.5 – 0.3 = 0.2 
 
41. Ans: 4 

Sol: If n missiles are fired then probability of not 

hitting the target = [1 – (0.3)]n = (0.7)n 

  Probability of hitting the target atleast 

once = 1 – (0.7)n 

 We have to fired the smallest +ve integer n 

so that, {1 – (0.7)n} > 
100

75
 

  {1 – (0.7)n} > 0.75 

 The smallest +ve integer satisfying this 

inequality is n = 4 

  

100 120 80 

0.3 
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42. Ans: 0.865 range 0.86 to 0.87 

Sol: Let X = number of cashew nuts per biscuit.  

We can use Poisson distribution with mean 

     2
1000

2000
  

 ...)2,1,0k(
k

.e
)kX(P

k








 

 Probability that the biscuit contains no 

cashew nut = P (X = 0) 

      = e– = e–2 = 0.135 

 Required probability = 1 – 0.135 = 0.865 

 

43. Ans: (b) 

Sol: Let A = getting red marble both times 

       B = getting both marbles of same color 

  
10

2
.

10

3
)BA(P   

       
10

2
.

10

3

10

6
.

10

7
)B(P   

 Required probability 
48

6

)B(P

)BA(P



 = 

8

1
 

 
44. Ans: (d)  
Sol: Let E1 = The item selected is produced 

machine C and E2 = Item selected is 
defective 

  
100

5
.

100

20
EEP 21   

   
























100

5
.

100

20

100

4
.

100

30

100

3
.

100

50
2EP  

 
 Required probability  
            

   2

21
21 EP

)EE(P
E/EP




37

10

370

100
  

45.  Ans: (a), (b) & (c) 

Sol: If P and of are independent then, 

        QPPOQ.PPQP  False 

statement If (P U Q) = P(P) + P(Q)  QP   

Now, P(P) + P(Q) ≥ P  QP  Otherwise 

(P(P  Q) becomes negative 

False statement 

Mutually exclusive events need not be 

independent True  P  QP   P(P) 
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01. Ans: 3 

Sol: If rank of A is 1, then A has only one 

independent row. 

 The elements in R1 and R2 are proportional 

   
P

P

3

P

P

3
   

    P = 3 
 

02. Ans: 25 

Sol: Let 










x10y

yx
A  

 Det A = x(10 – x) – y2 

 For maximum value of Det A, y = 0 

  Now, 










x100

0x
A  

   |A| = x(10 – x)  = 10x – x2 

    Let f(x) = 10x – x2 

  f (x) = 10  2x  

  f (x) = –2 

 Consider,  f (x) = 0 

  x = 5 

      At x = 5, f (x) = 2 < 0 

  At x=5, the function f(x) has a 
      maximum and is equal to 25. 

 

03. Ans: (c) 

Sol: Given 















 


100

111

011

A  and B = A–1.  

 The element in the second row and third 
column of B 

   = Cofactor of the element in the 

third row  second column of A  

   = (–1)3 + 2 







11

01
 = –1 

  Required element =  
2

1
2

|A|

1 
   

 

04. Ans: (a) 

Sol: Here, An is a zero matrix.  [Property] 

  rank of An = 0 

 

05. Ans: 46 

Sol:  Here, | adj A| = |A|2 

  2116 = |A|2  

  |A|  =  46 

  Absolute value of |A| = 46 

 

06. Ans: (b) 

Sol: S1) If A and B are symmetric then AB need 

not be equal to BA 

    for example, if   A = 

















000

000

001

 

        

                    and   B = 

















001

000

100

 

then A and B are symmetric but AB is   not 
equal to BA. 

  S1 is false. 

Linear	Algebra	6 
Chapter 
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 S2) If A and B are symmetric then AB – BA 

      is a skew-symmetric matrix of order 3. 

 |AB – BA| = 0 

(determinant of a skew-symmetric matrix 

of odd order is 0)  Hence, S2 is true. 

 

07. Ans: (a) 

Sol: Each element of the matrix in the principal 

diagonal and above the diagonal, we can 

choose in q ways. 

 Number of elements in the principal 

diagonal = n 

 Number of elements above the principal 

diagonal = 





 

2

1n
n  

 By product rule,  
 number of ways we can choose these 

elements =  qn.






 

2

1n
n

q  
 Required number of symmetric 

matrices=






 

2

1n
n

q  

 

08. Ans: (b) 

Sol: 


























1n.....11

.................

1.....1n1

1.....11n

A  

 R1  R1 + R2 + ........ + Rn –1 

 
























1n.....11

.................

1.....1n1

1.....11

A  

 R2R2 + R1, R3 R3 + R1, ......, Rn–1Rn–1 + R1, 

 





















n.....00

.................

0.....n0

1.....11

A  

     = nn–2 

 

09. Ans: (a) 

Sol: S1 is true because, any subset of four 

linearly independent sequence of vectors is 

always linearly independent. 

 S2 is not necessarily true,  

 For example, x1, x2 and x3 can be linearly 

independent and x4 is linear combination of 

x1, x2 and x3. 

 

10. Ans: (c) 

Sol: The given matrix is skew-symmetric. 

 Determinant of a skew symmetric matrix of 

odd order is 0.  

         Rank of A < 3. 

 Determinant of a non-zero skew symmetric 

matrix is  2 

  Rank of A = 2 

 
11. Ans: (a) 

Sol: Let 























22

02

121

A  

 For the system of linear equations to have a 

unique solution, det(A)   0. 
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  (0 – 2) + 2(2 + 2) + (4 – 0)  0 

  –2 + 8 + 4  0 

  6 + 4  0 

  6  – 4 

    
3

2
 

  Option (a) is correct. 

 

12. Ans: (c) 

Sol: 


















1034

412

321

A  

 Applying R2 – 2R1, R3 – 4R1 

      




















250

250

321

~  

 Applying R3 – R1 

      

















000

250

321

~  

 which is an echelon matrix with two non-

zero rows. 

  Rank of A = 2 

 If rank of A is less than number of variables, 

then the system AX = O has infinitely many 

non-zero solutions. 

 If rank of A is less than number of variables, 

then the system AX = B cannot have unique 

solution. 

 Hence, option (c) is not true. 

 If rank of A is less than order of A, then the 

matrix A is singular. 

  A-1 does not exist 

 

13. Ans: (b) 

Sol: D = 

k11

1k1

11k

 

  = k3 + 1 + 1 – k – k – k  

  = (k – 1)2 (k + 2) 

 Thus, the system has a unique solution when 

   (k – 1)2 (k + 2)  0 

           k  1 and k  – 2 
 
14. Ans: (c) 

Sol: The augmented matrix is 

   

















1012

7436

3124

B|A  

 





















1100

5500

3124

RR2R

R3R2R

133

122  

 R3  5R3 + R2 

















0000

5500

3124

 

 (A)= (A | B) = 2 (< number of variables). 

  The system has infinitely many solutions. 

 

15. Ans: (c)  

Sol: Given AX = B 
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  

















k41

321

111

  

















z

y

x

  =  

















6

4

3

 

 

 [A | B] = 









k41

321

111

 









6

4

3

   

R2  R2 – R1 ;   R3  R3 – R1 

         









1k30

210

111

 









3

1

3

   

 R3  R3 – 3R2 
 

         









 7k00

210

111

 









0

1

3

 

  

If k – 7  0 then the system will have unique 

solution. 

 If k = 7, we have rank of A = rank of [A | B]      

      = 2 (< number of variables) 

  The system has infinitely many solutions. 

 

16. Ans: –1 or 0 

Sol: 



















1k00

1k1k0

kkk

A
2

 

 

Given that AX = 0 has only one  

independent solution  

  Rank of A = 2         ( n – r = 3 – r = 1) 

  k = –1  or k = 0 

17. Ans: (b) 

Sol: Given AX = B 

B = linear combination of independent 

columns of A  

 (A) =  (A | B) = 3 

  The system has infinitely many solutions. 

 
18. Ans: (c) 

Sol: The augmented matrix of the given system     

             is 























0721

3111

1704

1023

)AB(  

  R1  R3 

            























0721

1023

1704

3111

 

 R2 – 4R1, R3 – 3R1, R4 – R1 

               

























3630

8310

11340

3111

 

 R2  R3 

              

























3630

11340

8310

3111

 

 R3 – 4R2, R4 – 3R2 
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




















211500

211500

8310

3111

 

  R4 – R3 

           






















0000

211500

8310

3111

 

 (A) = (AB) = 3  
                         = no. of variables 
 Hence, there exists only one solution. 
 

19. Ans: (d) 

Sol: If Ann has n distinct eigen values, then A 

has n linearly independent eigen vectors. 

 If zero is one of the eigen values of A, then 

A is singular and A–1 does not exist. 

 If A is singular then rank of A < 3 and A 

cannot have 3 linearly independent rows. 

  Only option (d) is correct. 
 

20. Ans: (b) 

Sol: 























342

476

268

A  

 The characteristic equations is  

   d3 – 18d2 + 45d = 0 

  d = 0, 3, 15 are eigen values of A. 

 

21. Ans: (a) 

Sol: Since, A is singular,  = 0 is an eigen value. 

 Also, rank of A = 1.  

 The root  = 0 is repeated n – 1 times. 

 trace of A = n = 0 + 0 + ....... + n. 

  n = n  

  The distinct eigen values are 0 and n. 

  
22. Ans: (c) 

Sol: The characteristic equation is 

  ( – 1) ( – 2) ( – 3) = 0 

  3 – 62 + 11 – 6 = 0 

  By Caley Hamilton's theorem,  

   A3 – 6A2 + 11A – 6 I = 0 

  Multiplying by A–1, 
   (A2 – 6A + 11 I) = 6A–1 

 

23.  Ans: (b) 

Sol:  Let A = 









1218

410
 

 Consider     0IA   

          2 – (–2) + (–120 + 72) = 0 

       2 + 2 – 48 = 0  

   = 6, –8 are eigen values of A. 

 For  = 6, the eigen vectors are given by  

   [A– 6I] X = O 

    









1818

44








y

x
 = 








0

0
 

    x – y = 0 

    x = y 
 The eigen vectors are of the form  

   









1

1
kX 11  

 For  = –8, the eigen vectors are given by  

            [A+8I] X = O 
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    










418

418








y

x
 = 








0

0
 

             18x – 4y = 0 

               9x – 2y = 0 

 The eigen vectors are of the form  

   









9

2
kX 21  

 

24. Ans: (c) 

Sol: The given matrix is upper triangular. The 

eigen values are same as the diagonal 

elements 1, 2, –1 and 0. 

 The smallest eigen value is  = –1. The 

eigen vectors for  = –1 is given by 

   (A – I) X = 0 
  (A + I)X = 0 

  0

w

z

y

x

1000

1000

1030

2112





































 

 

  w = 0, y = 0, 2x – z = 0 

  X = k[1  0  2  0]T 

 

25. Ans: (b) 

Sol: Let  be the third eigen value. 

 Sum of the eigen values of A = Trace (A) 

  (–3) + (–3) +  = –2 + 1 + 0 

   = 5  

 The eigen vector for  = 5 is given by  

    [A – 5I]X = O 

  





















521

642

327

















z

y

x

 = 

















0

0

0

 

  
24

z

48

y

24

x






 

  
1

z

2

y

1

x


  

  The third eigen vector =

















1

2

1

k  

 

26. Ans: 7 

Sol: Given 























342

4x6

268

A  

 eigen vector X = 


















1

2

2

 

 We know that AX = X 

  
























































1

2

2

1

2

2

342

4x6

268

 

  





































 2

2

15

x216

30

 

Clearly eigen value  = 15 

 –16 – 2x = –30 

  –2x = –14 

 x = 7 
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27. Ans: 2 

Sol: If  is an Eigen values of A, then  

  4– 33 is an Eigen value of   (A4 – 3A3) 

 Putting  = 1, –1 and  3  in    (4 – 33),  

we get the eigen values of (A4 – 3A3) 

                                           are –2, 4, 0      

 Trace of  (A4 – 3A3) = Sum of eigen values 

of (A4 – 3A3) = 2 

 

28. Ans: 8 

Sol: Given 























200

021

101

A  

 The characteristic equation is 3–2–4+4=0 

 By Caley-Hamilton's theorem,  

  A3 – A2 – 4A + 4I = O 

 adding 2I on both sides 

  A3 – A2 – 4A + 6I = 2I 

 Let B = A3 – A2  – 4A + 6I 

  Now B = 2I 

  |B| = |2I| = 8 

 

29. Ans: 2 

Sol: 























































0

2

1

0

2

1

312

132

226

 

  

 


































0

2

1

0

4

2

 

 Clearly  = 2 

 

30. Ans: (d) 

Sol: We have, AT=–A   (A is skew-symmetric) 

  A + AT = (A – A) = O 

 Rank of (A + AT) = 0 

  Number of linearly independent eigen 

vectors = n – rank of (A + AT) = n 

 

31. Ans: (a) 

Sol: For upper triangular matrix the eigen values 

are same as the elements in the principal 

diagonal. 

         A = 

















000

c00

ba0

 

(I + A) = 

















100

c10

ba1

 

 |I + A| = 1 

  I + A is non-singular and hence 

      invertible. 
 

32. Ans: 8 

Sol: The characteristic equation of M is 

  3 – 122 + a  – 32 = 0 ……… (1) 

 Substituting  = 2 in (1), we get a = 36 
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 Now, the characteristic equation is 

       3 – 122 + 36 – 32 = 0 

  ( – 2) (2  – 10 +16) = 0 

   = 2, 2, 8 

  The largest among the absolute values of 

the eigen values of M = 8. 

 

33. Ans: (b) 

Sol: 























512

1343

321

A  

 Applying   R2 + 3R1, R3 – 2R1 

   A ~ 





















130

420

321

 

 Applying   R3 + 
2

3
R2 

   A ~ 















 

700

420

321

 

  U = 















 

700

420

321

 and L = 






















1
2

32

013

001

   

[The corresponding coefficients in the 

elementary operations] 

 

 

 

34.  Ans: (c) 

Sol: It is easy to check if a specific list of 

numbers is a solution. Set x1=3, x2= 4 and 

x3= –1 and find that 

 

5(3) – (4) + 2(–1) = 9  

  –2(3) + 6(4)+ 9(–1) = 9 

             –7(3) + 5(4) –3 (–1) = 2 

 

 Although the first two equations are 

satisfied, the third is not, so (3, 4, –1) is not 

a solution of the system. Notice the use of 

parentheses when making the substitutions. 

They are strongly recommended as a guard 

against arithmetic errors.  

Moreover, The system is consistent and has 

unique solution. 

 

35. Ans: (b) & (c) 

Sol: (a) No. The pivots have to occur in 

       descending rows. 

(b)  Yes. There’s only one pivotal column, 

        and it’s as required. 

(c) Yes. There’s only one pivotal column, 

        and it’s as required. 

(d) No. The pivots have to occur in 

         consecutive rows. 
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01. Ans: 0.8165 range 0.81 to 0.82 

Sol: Let   f(x) = 
x2

x1




 

 and  g(x) = 
x1

x1




 

  
3

2
xfLt

1x



 (finite) 

  
2

1
xgLt

1x



   (finite) 

 Since, both the limits are finite.  

 The given limit = 
3

2

3

2 2

1







  = 0.8165 

 

02. Ans: (a) 

Sol: Required formula  L/Rt

0R
e1

R

E
Lt 


  

              
 

1
L

t
eE

Lt

L/Rt

0R




   

                (By L.Hospital’s Rule) 

              
L

Et
  

 

03. Ans: (c) 

Sol: f(x) is in 
0

0
 form  

 By L-Hospital's rule  

   xfLt
ax

 = 
 

  




















4

1
3

3

1
243

ax
axa

xaaxxa2
Lt  

 By L-Hospital's rule 

       


























 




4

1

4

1

3

2

3

5

43

33

ax

x
4

3
a

xa
3

1

xxa22

x4a2

Lt  

9

a16

4

3
3

a4








 







 

  

 

04.  Ans: (c) 

Sol:  (a)  f(x) =|x| is not differentiable at x = 0 

(b) f(x) = cot x is neither continuous nor 

differentiable at x = 0 

(c) f(x) = sec x is differentiable in the 

interval (–
2


, 

2


) and hence in the 

interval [–1, 1] 

(d) f(x) = cosec x is neither continuous nor 

differentiable at x = 0 

 

05. Ans: (a) 

Sol: we have      1fxfLtxfLt
1x1x




 

  f(x) is continuous at x = 1 

 f1(1–) = 
   





 

 h

1fh1f
Lt

0h
 

         = 
 





 

 h

1h1
Lt

0h
 = 1 

 f1(1+) = 
   





 

 h

1fh1f
Lt

0h
 

         = 
  








 

 h

11h12
Lt

0h
 = 2 

 f1(1–)  f1(1+) 
 Hence, f(x) is not differentiable at x = 1. 

Calculus		7 
Chapter 
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06. Ans: (a) 

Sol: Since, f is differentiable at x = 2,  

    f (2–) = f  (2+)  

   (2x)x = 2 = m 

   m = 4  

 Since, f is continuous at x = 2 

    (x2)x = 2 = (mx + b)x = 2 

  4 = 2m + b 

  b = – 4 

 Hence, option (a) is correct. 

 
07. Ans: (c) 

Sol: By Lagrange's theorem, 

   f (C) = 
   

18

1f8f




 

   
7

55.8

C

4
1 2


  

         C  =  2 2   

  But only,   C = 2 2    (1, 8) 

 

08. Ans: (a)  

Sol:  Given f(x) = 3x2 + 4x – 5 

         f (x) = 6x + 4 

 By Lagrange's Mean Value Theorem, there 

exist a value c (1, 3) such that  

     f  (c) = 
13

)1(f)3(f




 

               = 
2

32
 = 16 

 

09. Ans: 2.5   range  2.49  to 2.51 

Sol: By Cauchy's mean value theorem, 

  
 
 

   
   2g3g

2f3f

cg

cf








 

  –e2c = 
23

23

ee

ee
 


        c = 2.5 

 

10. Ans: (a) 

Sol: The conditions of Cauchy’s theorem hold 

good for f(x) and g(x).  

 By Cauchy’s theorem, there exists a value c 

such that 

  
 
 

   
)2(g)3(g

2f3f

cg

cf








 

  







 







 








 







 

4

1

9

1
2

1

3

1

c

2
c

1

3

2

       c = 2.4 

 

11. Ans: (a) 

Sol: f(x) = cosh x + cos x 

 f (x) = sinh x – sin x   f (0) = 0 

 f (x) = cosh x – cos x  f (0) = 0 

 f (x) = sinh x + sin x   f (0) = 0 

 f (x) = cosh x + cos x  f (0) = 2 > 0 

  f(x) has a minimum at x = 0 

 



81 Discrete Mathematics 
 
  
   

 
 
 

India’s	Best	Online	Coaching	Platform	for	GATE,	ESE,	PSUs,	SSC,	RRB,	Banks,	Groups	&	PSC	Exams	

Enjoy	a	smooth	online	learning	experience	in	various	languages	at	your	convenience	

12. Ans: (b) 

Sol: y = 0  4x3
 – 6 x2 + 2x = 0 

                   x = 0, 
2

1
, 1 are stationary points 

        y = 12x2 – 12x + 2  

                 y(x) has minimum at x = 0 & x = 1 

  Required Area  

                               =  
30

91
dx3xx2x

1

0

234   

 

13. Ans: 0.785 range 0.78  to 0.79 

Sol: dx
xsinxcos

x2sin
44

4

0 


 

    dx
xtan1xcos

xtan
2

42

4

0 
 



     

  =  

1

0
4

dt
t1

t2
    (by putting tan x = t) 

  = 
4


  

= 0.785 

 

14. Ans: 0.53  range 0.52  to 0.54 

Sol: The curve is symmetric about x-axis and 

intersect x-axis at x = 0 and x = 1. 

  Required area 

     
1

0

1

0

dx1xx2dxy2  = 
15

8
  

            = 0.53 

15. Ans: 9 

Sol: The required area  

   9dyy
4

1
4y

2

1
dyx

4

2

2 





  



 

  

  

 

 

 

 

 

16. Ans: (c) 

Sol: Let   )i.........(..........dx
xlog

1x
f

1

0







 

 Differentiating with respect to , partially 

      
 

1

0

1

0 1

1
dxxdxxlogx

xlog

1
f  

 Integrating, f() = log(1 + ) + C……… (ii) 

 From (i), f(0) = 0 

 From (ii), f(0) = log(1) + C  

  0 = log(1) + C 

 C = 0 

  f() = log(1 + ) 

 

17. Ans: (a) 

Sol: Given that, x sin(x) =  dttf

2x

0
  

 differentiating both sides  

y 

x 

(1, –2) 

(4, 4) 

O 
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 x cos(x). + sin(x) = f(x).2x 

 Putting x = 4 

 4 cos(4) = f(4).8 

  f(4) = 
2


 

 

18. Ans: (c) 

Sol: First of all note that, the integrand f(x) = xm 

(ln x)n has no meaning at x = 0. It can be 

made continuous on the interval [0, 1] for 

any m > 0 and n > 0, by putting f(0) = 0. 

Indeed    0xlnxLtxlnxLt

n

n

m

0x

nm

0x














 

 Hence, in particular, it follows that the 

integral In exists at m > 0, n > 0. To compute 

it we integrate by parts, putting  

   u = (ln x)n,      dv = xm  dx, 

   du = 
 

dx
x

xlnn 1n

, v = 
1m

x 1m





. 

 Hence, 

      








1

0

1nm

1

0

n1m1

0

nm dxxlnx
1m

n

1m

xlnx
dxxlnx

    = 1nI
1m

n


  

 The formula obtained reduces In to In–1. In 

particular, with a natural n, taking into 

account that 

    I0 =  


1

0

m

1m

1
dxx  

 we get, 

     
  1n

n
n

1m

!n
1I 

 . 

 

19. Ans: (c) 

Sol: 
 



  2

3
22 xa1

dx
 

   = 2 
 



0 2

3
22 xa1

dx
 

 [ Integrand is even function] 

   = 2 
 



0 2

3
22 xb

dx
   Put x = b tan 

   = 2 



2

0
33

2

secb

dsecb
 

   = 2 


2

0

2

b

dcos
 = 

2b

2
 = 

21

2

a
 

 

20. Ans: (d) 

Sol: dxe
0

ex x




  

         = dxee
0

ex x




  

 Put ex = t 

         = dte
1

0

t  = e – 1 
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21. Ans: (a) 

Sol: Let I = 


0

2 dxxsinx  ........ (1) 

     I =    



0

2 dxxsinx   

                    [By property of definite integrals] 

        I =  



0

2 dxxsinx  .......... (2) 

 Adding (1) and (2)   

 2I = 



0

2 dxxsin  

   I =  



2

0

2 dxxsin  

   I = 





 








22

1
 = 

4

2
 

 

22. Ans: (a) 

Sol: Given (f g) (x) = f [g(x)]  

 In (–, 0), g(x) = –x  

  f[g(x)] = f(–x)  

  f[g(x)] = x2 

  f[g(x)] has no points of discontinuities in  

(–, 0). 

 

23. Ans: (c) 

Sol:   xe2

x
x1Lty






    form0  

 Taking logarithms 

  2x

x
x1log.eLtylog  


  (0. form) 

         
 

x

2

x e

x1log
Lt





     










form  

            
x

2

x e
x1

x2

Lt










      (By L Hospital’s rule) 

            










 x2x ex1

x2
Lt  










form  

            









 xx2x xe2ex1

2
Lt   

                   [ By L Hospital’s rule ] 

          = 0 

   1ey 0   

 

24. Ans: (a) 

Sol: f(x) = x(x – 1)(x – 2) 

      = x3 – 3x2 + 2x 

 f (x) = 3x2 – 6x + 2 

 Consider f (c) = 0  

  3c2 – 6c + 2 = 0 

  c = 
6

24366 
 = 1  

3

1
 

  c = (1 + 
3

1
)  (1, 2)  

      = 1.577  
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25. Ans: (b) 

Sol: 
3

x

0

0x x

dxxsin

Lt

2




  





 form

0

0
 

 Applying L-Hospital rule,  

  = 
 
20x x3

x2xsin
Lt


 

  =  
x3

xsin2
Lt

0x 
 = 

3

2
 

 

26. Ans: (b) 

Sol: Given f(x) = x3 – 3x2 – 24x + 100 in [–3, 3] 

     f (x) = 3x2 – 6x – 24, f (x) = 6x – 6 

 Consider f (x) = 0 

  3x2 – 6x – 24 = 0 

  x = 2, 4 are stationary points 

 At x = –2, f (–2)  < 0  

  f(x) has a maximum  at x = –2 

 At x = 4, f  (4) > 0    

  f(x) has a minimum at x = 4 

 But x = 4  [3, 3] 

 Global minimum of f(x) = min{f(3), f(3)} 

= min{118, 28}=28 

27. Ans: 1 

Sol: Let 2x & 2y be the length & breadth of the 

rectangle.  

 

 

 

 

 Let A = 2x2y = 4xy be the area of the 

rectangle.  

 Then A2 = 4x2y2  =   4222 xxx1x   

 Let f(x) = x2 – x4 

 Then   3x4x2xf   and    2x122xf   

 For maximum, we have  

                    0xf   

       0x21x2 2   

    x = 0, 
2

1
,

2

1
  

 Here   0
2

1
f,00f 







  

  Area A = 4xy  = 4x 
2

x1 2
 

                            2x1x2   

               1
2

1
1

2

1
2   

 

28. Ans: –13 

Sol: Given f(x) = 2x3–x4 – 10 

  f (x) = 6x2 – 4x3,  f (x) = 12x – 12x2 and 

f (x) = 12 – 24x. 

 Consider f (x) = 0 

  6x2 – 4x3 = 0 

  x = 0, 1.5 are stationary points 

 But x = 1.5 lies outside of [–1, 1] 

 At x = 0, f (0) = 0 and f (0) = 12 > 0 

  f(x) has a minimum T x = 0  

X 

Y 
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  The minimum value of 

 f(x) in [–1, 1] = min{f(–1), f(1), f(0)} 

= min{–13, –9, –10} 

= –13 

 

29. Ans: (c) 

Sol: Given f(x) = (k2 – 4)x2+ 6x3 + 8x4 

     f (x) = 32x3+18x2+2(k2–4)x 

 and   f (x) = 96 x2 + 36x + 2 (k2–4) 

 f(x) has local maxima at x = 0 

  f (0) < 0  

  2(k2 –4) < 0 

  k2 – 4 < 0    (or)   (k – 2) (k + 2) < 0 

  –2 < k < 2  

 

30. Ans: (c) 

Sol: f(x) = 
x

0
dt

t

tsin
 

 f (x) = 
x

xsin
  

 f (x) = 0  x = n 

 where n = 1, 2, 3,....... 

 f (x) = 2

sincos

x

xxx 
 

 Here f (x) is negative when n is odd.  

   f(x) has a maximum at x = n, where n is odd 

31. Ans: (c) 

Sol:  
601883

50
234 


xxx

xf  

 Let F(x) = 601883 234  xxx  

       F (x) = 12x3 + 24x2 – 36x 

     F (x) = 0 

  x = 0, 1, –3 

      F (x) = 36x2 + 48x – 36 

    F (1) = 48 > 0 

  F(x) has a local minimum at x = 1 

  f(x) has a local maximum at x = 1 

 

32. Ans: (a) 

Sol: I = 


0

x  sin4x  cos6x dx  ....... (1) 

 =  



0

x  sin4 ( – x)  cos6 ( – x) dx 

 I =  



0

x  sin4 x  cos6x dx ......... (2) 

 Adding (1) and (2) 

 2I = 



0

 sin4 x  cos6x dx 

 I = 


 2

0

64 dxxcosxsin
2

 

   = 
  

2246810

13513

2





 

   = 32 / 512 
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33. Ans: 4 

Sol: 


kdxxsinx
2

0

 

    






kdxxsinxdxxsinx
2

0

  

   






kdxxsinxdxxsinx
2

0

 

        






2

0
xsinxcosxxsinxcosx  

= k 

   + 3  = k 

  k = 4 

 

34. Ans: (a), (c) 

Sol:   xxxf   

     0xlimxflim 2

0x0x



 

 Also, 

     0xlimxflim 2

0x0x



 

  f(x) is continuous at a = 0 

 For checking differentiability 

      
0

n

h
lim

n

0fh0f
lim0'f

2

0h0h










  

      
0

n

h
lim

n

0fh0f
lim0'f

2

0h0h 1







  

      0'f0'f  

 The function is differential at 0x   

The   xxxf  is continuous and 

differential at x = 0. 


