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But b =27, where —i<0. LetR ={(a b)j and § : j{(b’ a)j
a Here, R and S are transitive but (R U S)
. (b, a) € R is not transitive
N 19. Ans: (b)
- Ans: () Sol: If S is any set, then a sub division

Sol: R can be represented by a square matrix of

18.
Sol:

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

Ans: (a)
S1: Suppose both R and S are reflexive
Letae A
If {(a, a) € R and (a, a) € S} then
(a,a) e (RUN).
- (RUS) is reflexive
S,: Suppose both R and S are symmetric
Let (x,y) e (RUS)
=((x,y)eR or (x,y)eS
=(y,x)eR or (y,x)eS
=(y,x) e (RUS)
- (RuU S) is symmetric
S3: Suppose both R and S are transitive

20.

Sol:

21.

Sol:

22,

Sol:

{S1, Sa,.eeee , Sp} of S is called a partition of
Sif ST U S, U S and
St, Sopeeeennne , S, are non-empty disjoint
subsets of S.

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

U S, =

because in which
{7,4,3,8} N {1,5,10,3} ¢

Ans: (d)

P, is a refinement of both P; and P;, because
P, itself is a partition of S and every element
of P4 is a subset of one of the elements in P
and Ps.

Ans: 10

The number of refinements of a partition P
1s the number of ways to further partition
cellsin 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 Pis5x2x1=10.

Ans: (¢)
S, is true, by definition of anti-symmetric
relation.

S, is true, by definition of transitive relation.
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23. Ans: (b) 27. Ans: (a)
Sol: R = {(a, b) | a divides b} Sol: R is reflexive, because

24.

Sol:

25.

Sol:

26.

Sol:

R = {(a, b) | b divides a}
Symmetric closure of R =R U R
= {(a, b) | adivides b or b divides a}

Ans: (b)

The smallest relation containing R and

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

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

Here, R U S is reflexive, symmetric and

transitive.

The smallest equivalence relation containing

RandS=RuUS

The partition

RuS={{1,2}, {3,4,5} }

corresponding to

Ans: (d)

For any two elements x, y € A, the
corresponding equivalence classes are either
disjoint or identical.

ie ifx Xy then [x]=[y]

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

Ans: 1
The only relation on A, which is both
equivalence and partial order is the diagonal

relation on A.
e, R={(1,1),(2,2),3,3)}

28.

Sol:

(x —x) is an even integer
= x"x VxeZ
Letx } y
= (x —Y) is an even integer
= (y —X) is an even integer
=y Rx Vx, yeZzZ
.. R is symmetric
Letx "yandy "z
= (x—y) and (y — z) are even integers
Now, (x —z) =(x—y) + (y—2z) = 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% 4 and 4 ® 2

Ans: 48

If a relation is neither reflexive nor
irreflexive then diagonal pairs can appear in
(2°-2) ways.

If the relation is symmetric then non
diagonal pairs can appear in 2° ways.

By product rule

n(n-1)
Required number of relations = (2"-2).2 2

where n = 3
=6.(8)
=48
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29. Ans: (¢) 32. Ans: (b)
Sol: The diagonal relation on A is Sol: The Hasse diagram is shown below.

30.

Sol:

31.

Sol:

AA = {(19 1)9 (23 2)9 (39 3)}
Aa 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.

Ans: (b)

Si need not be true.

We can give the following counter example.
Let A={1,2} and

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

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

Here, R and S are partial orders, but R U S
is not a partial order.

S, is true.

If R and S are any two reflexive relations on
a set A, then (R n S) is also reflexive.

If R and S are any two anti-symmetric
relations on a set A, then (R n S) is also
anti-symmetric.

If R and S are any two transitive relations on
a set A, then (R n S) is also transitive.
Hence, If R and S are any two partial orders

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

Ans: 0

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.

33.

Sol:

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 L, or L,

shown below.

L, L,
The poset is not a complemented lattice
because complements do not exist for the

element 2, 4 and 6.

Ans: (¢)

The relation R is reflexive, anti-symmetric
and transitive.

.. R is a partial order.

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

is shown below.
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From the Hasse diagram we can see that — o ¢ o0 ------
. . 21 22 23 24 25
LUB and GLB exist for every pair of
ordered pairs. The upper bound of the lattice does not
.. The poset is a lattice. exist,
.. Option (c) is true.
34. Ans: (¢) P ©
Sol: As per the Hasse diagram given in the above 36. Ans: (b)
example, _
Sol: In the lattice [P(A); <],
The upper bound =1 =36
The lower bound = O = 1 Complement of X=A-X V X € P(A)
In a lattice, 2 elements a and b are B=1{2,3,5,7}
complements of each other if least upper .. Complement of B=A - B
bound (LUB) of a and b=1 and ={1,4,6,8,9, 10}
greatest lower bound (GLB) of a and b = O.
(a) LUB of 2&18= LCM of 2 and 18 = 1821 | 37- Ans:(a)
. Complement of 2 is not 18. Sol: Let x and y be any two elements of S.
(b) The LUB of 3 and 12 = LCM of 3 and Then, the set {x, y} is a subset of S.
12=12 %1 So, it has a minimum element z.
.. Complement of 3 is not 12. ifz=xthenx Ry
(c) The LUB of 4 and 9 = LCM of 4 and ifz=y then y R x
9=36=1I .. x and y are comparable.
The GLB of 4 and 9 = GCD of 4 and )
9-1-0 = S is a totally ordered set.
Th i 1 t of t exist.
- Complement of 4 = 9. e maximum element of S may not exis
(d)LUB of 6 & 1 =LCM of 6 and 1 = 6 =1 .. Other options need not be true.
.. Complement of 6 is not 1. 38. Ans: 11
Sol: The Hasse diagram is shown below.
35. Ans: (¢) 10
8
Sol: The set A with respect to R is a totally 4
ordered set and therefore a distributive ) q s 7
lattice.
. . 1
The Hasse diagram is shown below. .. The number of edges in the diagram = 11.
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39. Ans: (a) 41. Ans: (b)
Sol: If R U R = A x A, then the given relation | Sol: The given expression is an upper bound of
R is a total order (linear order). Y, soitis at leasty.
.. The poset [A; R] is a totally ordered set. On the other hand, y is a common upper
Every totally ordered set is a distributive bound for y and x 'y, so it is indeed their
) least upper bound.
lattice.
The poset [A; R] is not a complemented 42. Ans: (d)
lattice, because in a totally ordered set, Sol: S LH.S= x v (Y A 2)
complements exists only for upper bound =xv O
and lower bounds. =X
RHS=x vy Az
40. Ans: (d) N
Sol: S; is false =z
Proof by counter example: .. LH.S#R.H.S
For the lattice shown below S;:LHS=x Vv (y A 2)
=xv O
=X
RHS=x vy A XV 2
Each element has atmost one complement, =IAld
but the lattice is not distributive. =1
Sy is false. - LHS #R.H.S
For the lattice shown below. 43. Ans: (d)
e ¢ Sol: (a) fis not 1-1 and therefore not a bijection.
d c For example, f(1) =f(-1)=1
. (b) g(x) 1s not 1-1 and hence not a bijection.
For example, g(1) =g(-1) =1
The lattice is complemented. But the sub (¢) h(x) is not 1-1 and hence not a bijection.
lattice {a, c, e} is not complemented. For example, h(1.1) =h(1.2) = 1
- Sy 1s false (d) Let ¢(a) = ¢(b)
—a’=b
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—a=b 47. Ans: (¢)
= ¢ is one-to-one Sol: SI: Letx e f '(SUT)
Let §(x)=x’ =y = f(x) € (SUT)
szyé —fix)eS or f(x)eT
For each real number y, there exists a real =xef(S) orxef(T)
1 =x e {f(S)uf (1)
number x such that x = y*. =t (SUT)c {f4(S) U (T
= ¢ is on-to By retracing the steps, we can show that
.. ¢ is a bijection. 1 1 4
T Suf (Mict SV
44. Ans: () LU =f7(S)uF(T)
Sol: Let f(A)=g(B)=h(C)=D Hence, S1 is true.
We can choose D in C(n, k) ways. S2: The proof is similar to that of S1. Please
Now, there are k! injections for each of the try yourself.
sets A, B and C.
By productive rule, 48. Ans: (d)
Required number of triples of functions Sol: Let f(x,y) = (2x—y, x=2y) = (u,V)
= C(n, k). (k!)’ =2x-y=u &x-2y=v
45. Ans: (a) By solving u = (2)(3_ yj &v= (X gzyj
Sol: S;: Let f(x) =x
Then f(x) = f(y) L (x,y)= (2"3_ vz —32y)
=>X= y
= f'is one to one 49. Ans: (b)
S»: Let A = ¢, then there is not function at Sol: (1) If S 1s a bit string with all ones, then f{(S)
all from B to A, surjection or not. does not exists.
.. fis not a function.
46. Ans: (c) (i) The number of 1 bits in a bit string is a
Sol: Here, A and B are finite sets and |A| = |B| non negative integer.
.. Every one-to-one function from A to B is .. For each bit string S we can assign only
on-to, and hence a bijection. one non negative integer in the codomain.
For every bijection f, f ! exists. - fis a function.
.. S;and S, are true
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50. Ans: (a) 52. Ans: (a)
Sol: S;: Let f(a) = f(b) Sol: (fog)x = f{g(x)}
Where a and b are integers. o x
—a’=b - (1 — xj
=a=b X
= fis 1-1 _ (l—xj —x
f(x) = x’ is not on-to. For example, the ( L
integer 2 in the codomain is not mapped by I=x
any integer of the domain. = (fog)x =x
) = [ n —‘ s notdf1. = (fog) is an identity function
2 = (fog)™ x = (fog)x = x
Forex. f(1)=1(2)
However, f(x) is on-to function, because 53. Ans: (d)
each integer in the co-domain is mapped by
- Sol: (d) f(x) = ~
atleast one element of the domain. \/|x|?
51. Ans: (a) Case 1: whenx >0
Sol: Let f(a) = f(b) |X| —x
_ a- 2 b-2
-3 b_3 ..|X|—x—0
=@-2)(b-3)=(@-3)b-2) . f(x) 1s not defined when x > 0.
=a=b Case 2: when x <0
Sfisl-1 |x|=—x
Letf(X)ZX_§=y |x|—x=—2x>0
—x-2=(x=3)y .. Domain of f(x) = (- 0, 0)
—-xy=2-3
—XTx 4 54. Ans: (a)
2-3y -1
= _: A Sol: (a) Iff: A—> Bthen f :B— A
.. For each y € B, there exists an element » fof ':B—>B
x €A ,such that f(x) =y. < fof = =1g
~ fis on-to .. Option (a) is false.
Hence, f'is a bijection.
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55. Ans: (d) we have, A®@ ¢=A, V A € P(S)

Sol: Let us show that f'is injective. .. ¢ 1s identity element in P(S) w.r.t. *.
Let x, y be elements of A such that f(x)=f(y) We have, A@ A=¢,V A € P(S)
Then, x = [,(x)= g(f(x)) = g(f(y)) = Ia(y) = y .. For each element of P(S), inverse exists,
- fis one-to-one function because inverse of A=A, V Ae P(S).

Let us show that g is surjective <+ (P(8), *) is a group.
Let x be any element of A
. 58. Anms: 1
Then, f(x) is an element of B ) )
Sol: Let e be the identity element.
Such that g(f(x)) = [a(x) = x . o
a*e=a
= g is a on-to function o
e —=a
2

56. Ans: (¢) . e=2

Sol: The order of element a = the smallest Let a’! is inverse of a
positive integer n such that a" = e (identity). a*al=¢
(a) The element 1 is identity element of the aa”!

= e — R

group 2

soorderof 1 =1 . 4
(0)2'=2,22=4,2°=1 = Y 4

<. order of 2 =3 Inverse of 4 = Ve 1
(©)3'=3,3"=2,3=6,3"=4,3=5,3=1 4

. orderof 3=06

Hence, option (C) is not true 59. "Ans: (¢)
d)4'=4,4=2,4=1 Sol: Let e be the identity element.

.. orderof4 =3 Nowa*e=a

=2ae=a

57. Ans: (¢)

Sol: A®B=(A-B) U (B-A) =>e= %
we have A ® B € P(S), V A, B e P(S)

. *1is a closed operation Let inverse of 2 is x
Wehave A@B)@C=A® B @ C) 3
". * 1s associative on P(S) 2, X = 1
3 2
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62. Ans: (d)
Sol: (d) The cube roots of unity, G= {1, ®, »*} is

= 2[2.)(] = 1
3 2
3 a group with respect to multiplication.
—X= 8 The inverse of ® = ®”
.. The statement is false.

63. Ans: (¢)

60. Ans: (b)
Sol: 5®¢2=1
= Inverse of 5 is not 2.

Sol: Let e be the identity element.

a*e=a
—atetae=a
64. Ans: (¢)
=e=0 ;
Sol: Order of (-i) = 4, because the smallest
-1 _ .
Let a =inverse of a integer n such that (—)"=1isn=4
a*al=¢
65. Ans: (a)
Sol: (a) G= {1, 3,5, 7} is a group with respect to
®s.

= ata '+aa ' =0(" 0 is identity element)
H,={1,3} and H, = {1, 5}

—1 —a
=a =
a+l1
.. Inverse of —1 does not exist. H, UH, = {1,3,5}
Here, H; and H; are subgroups of G,
but H; U Hj is not a subgroup of G.

Hence, option (b) is false.
66. Ans: (d)
Sol: (d) Every subgroup of a cyclic group is

61. Ans: (d)
cyclic (theorem)

Sol: (d) G={1,-1,1,-}
(1) G is closed with respect to multiplication.
(i1) Multiplication is associative on G.
67. Ans: (d)
Sol: (d)2°=2®,2=4

(ii1) 1 is identity element in G with respect
2’=4®;2 =1
2 is not a generator of G, because we cannot

to multiplication.

(iv) The inverse elements of 1,1, i,—i are 1,
generate 3, 5 and 6 with 2.

—1, -, 1 respectively.
.. G 1s group with respect to multiplication.
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68. Ans: (¢) In the composition table of a group, one of
Sol: The identity element of G is 0. In the sets the rows of entries should coincide with the
given in options (b) and (d), the identity top row.
element is missing. .. The thirdrowis a b ¢ d
The set {0, 4} is not closed w.r.t ®. Hence, the identity element is c.
The set {0, 2, 4} is closed w.r.t . Further, we can show that fourth row is
.. The set in option (c) is a subgroup of G. ca db and
al= d, bl= b, c'=candd'=a.
69. Ans: 4
Sol: Number of generators in G = ¢(10) =4 72. Ans: (a), (b) & (c)
where ¢ is Euler function. Sol: (d) is false. For eg, A = {1, 2}
70. Ans: (d) B= {1}, C= {2} then (A — B) — C = Empty
But(A-B)—(B—C)={2}
71. Ans: (a) Remaining statements are true.
Sol: Any group with 4 elements 1s abelian.
= The rows and columns of the table are 73. Ans: (a), (¢) & (d)

identical

= First columnis [b d a c]" and second
columnis [d ¢ b a]".

Now, the modified table is

* a b c d

a b d a c

Sol:

B is Not Onto because negative values
cannot have pre-image.

(a), (¢), (d) are Onto.

C a b X X
d c a X X
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& Atk o
(n + 1)(11 + 2)
2
n*+3n+2

Probability and Statistics

Required probability =
q p Yy w

Chapter
5
01. Ans: (a) 03. Ans: (d)
Sol: y Sol: Number of ways, we can choose R = C(n, 3)
We have to count number of ways we can
©.1 choose R, so that median (R) = median (S).
Each such set R contains median S, one of
the (n_—l) elements of S less than median
n_—lj elements of S

(17 ()) X

Let x and y are two numbers in the interval

0, 1)
We have to choose x and y such that

x>+ y?<l.
Required probability =

n/4 T

1 4

Area of the shaded region
Area of thesquare

02. Ans: (a)
Sol: A non-decreasing sequence can be described

by a partition n =ng + n; + ny
where n; is number of times the digit i

appear in the sequence.
There are (n + 1) choices for ny and given ng

there are n — ng + 1 choices for n;.
So, the total number of possibilities is

> (n-n, +1)= (n+1).(n+1)_nj_ono

ny,=0
n’+n

(S), and one of the (

greater than median (S).

(

2
So, there are (n_—lj choices for R.
n-— 1)2
Required probability = 2
C(n,3)
_ 3(n — 1)
Zn(n — 2)
04. Ans: (a)
....... , N},

Sol: Foreachi € {1, 2,
let A; 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 A; occurs with probability 27"

The required probability =n. 2™

=(m+1).(n+1)- 5
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63

Discrete Mathematics

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
-GGG
= | — — +_ J—

3) 3 3) 3
-2(3) (3)

3)(3

The required probability = 1 — 2(%) (%j

3n = 2n+l
32n

06.
Sol:

Ans: (¢)

Number of ways of selecting three integers
= 20¢,

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

= 10,
.. Required probability
G2 1
*c, 19 19
Conditional probability
07. Ans: (¢)
Sol: Given that P(A|B) =1
P(ANB) _
P(B)
=P(AANB)=PB) ....cce..c... (1)

08.

Sol:

09.

Sol:

P(B NAS) _1-P(AUB)

PBT1AD) = P(A€) 1-P(A)
_ 1-{P(A)+P(B)-P(ANB)}
1-P(A)
= i:igi; [from (1)]
=1
Ans: (a)

Let A = Getting electric contract and B =
Getting plumbing contract

_ 2. om) 4. _3
P(A)= <5 P(B) ~ PB)= 2
P(AUB)=§;
panm <22 2 _ 17

57 3 105
Ans: (d)
P(A U B)=P(A) + P(B) - P(A N B)

_ 33
PO~ 100

_ 14
PB= 100

_ 4
PANB) =

(A N B) is not empty set.

Therefore, A and B are not mutually
exclusive.

P(AnB)#P(A).P(B)

Therefore, A and B are not independent.
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10. Ans: 0.2 12. Ans: 0.125
Sol: To find the number of favourable cases | Sol: Total number of outcomes = 6°
consider the following partition of the given Number of outcomes in which sum of the
set  {1,2 100} numbers is 10 = Number of non-negative
S = 11,6, 11 961 integer solutions to the equation a+b+ ¢ =10
T ’ where 1 <a,b,c<6
S;=1{2,7,12, ....... , 97} ) 10 . :
= Co-efficient of x ~ in the function
S;=1{3,8,13, ...... , 98} 3 a4 s s
+xX +x +X +X +X)
Sy=1{4,9, 14, ......., 99} (x
Ss= (5. 10, 15 100} (et xR 0) = (L)
, 10,15, ..., 3 63y a3
Each of the above sets has 20 elements. If X (L =x") (1 -x) © n+1 n+2) "
one of the two numbers selected from S; =x’(1-3x° + 3x2 — x'®) Z
then the other must be chosen from S,. wo ( 1 2)
n+1)(n+ e
If one of the two numbers selected from S, (=30 32 Z
then the other must be chosen from S;. 0
Number of favourable cases Co-efficient of x1°=36 -3 x 3 =27
=((20,1).C(20,1)+C(20,1).C(20,1)+C(20,2) 27
=400 + 400 + 190 = 990 .. Required probability = — =0.125
990 216
.. Required probability = ——
C(100,2) 13. Ans: (a)
_ 990 _ 0.2 Sol: If A and B be disjoint events then AnB={ }
50%99 Probability of AN B =0 ..ooovvvro. (1)
If A and B are independent then
11. Ans: 0.66 Range 0.65 to 0.67 P(A A B) — P(A)P(B) ............. (2)
Sol: Let N = the number of families From (1) and (2)
Total No. of children = (E X 1] + (E X 2} P(A).P(B) =0
2 2 = Pr(A) =0 or Pr(B) =0
3N
= =N 14. Ans: 2.916 range 2.9 to 2.92
(N 2) Sol: E(X)=%(l+2+3+4+5+6)=3.5
—X
. - 2
..TheRequired Probability = N E(X?) = %(12 +22 433444 +5% + 62): o1
, 2 . Variance = E(X?) — {E(X)}?
=+ =0.66 _ 1 (35 =2916
3 L5 -2
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15. Ans: (¢) 18. Ans: 1.944 range 1.94 to 1.95
Sol: Total number of counters Sol: The probability distribution for Z is

{424 +n=00D) Z o1 234

6 | 10 | 8 6 | 4 | 2
Probability of choosing counter k and P(Z) 36 136 | 36 | 36 | 36 | 36
winning K= —2k
n(n+1) E(Z)=37.P(2)
n 1
Expectation= 3" 1. 2k =£(0(6)+1(10)+ 2(8)+3(6)+4(4)+5(2))
= U nlel) 70 35
=—=—=1944
_ 2 n’ (n+1)2 p n(n+1) 36 8
nn+1) 4 2 19. Ans: (¢)
Sol: E(@) = ) a*. P(X=k
16. Ans: (b) kzz(; ( )
Sol: The probability that she gives birth between Zn: ook (ljk (ljnk
= » a ' Cln — .=
8 amand 4 pminaday = — 2
1 _
By Total theorem of probability, = 2—n a*C(n,k)a*. (1)""
k=0

The required probability

_ (a + lj
_ (lxin xlj _5 2
Random Variables

17. Ans: 0.75 (No range)

20. Ans: (d)

Sol: Given that mean = E(X) =1
and Variance = V(X) =5
E((2 + X)%) = E[X? + 4X + 4]

Sol: Total probability = J. f (x)dx =1 =E(X?) +4 E(X) + 4

:>ffcx dx=1

Given V(X) =5
= E(X*) - (B(X))*=5

oot S EX)=5+1=6
2
B | E(Q+X))=6+4(1)+4=14
X > 1 f X )dx = | —x(d : - —0 75
)=tk = 5
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21. Ans: (a) 24. Ans: 0.1
Sol: Total Probability = > P(X =x)=1 Sol: E(W) = [ 0.003V*£(V) dV
0
x=1
- iK(l—B)H =1 =["0 003V? L dv
— o 10
SK(I+A=-B)+ (1 =By +........ ) =1 — 0.1 I/
= ﬁ = Where f(V)= probability density function of V
=K=8
2 A 209 25. Ans: (b)
S l ns: Sol: By Chebyshev inequality
ol:
Pr(u-ko < X < p+ko)> l—i2
X 2 -3 4 -5 6 -7 8 -9 10 11 12 k
RENCFANEARENRERL . £F v . -
P() | 36| 36| 36| 36 | 36 | 36 | 36| 36 | 3¢ | 36 | 36 26. Ans: 0
Sol: Let X = Number of rupees you win on each
E(X) = $x P(x) = (_ 3)>< 1 6x 1 0% 1 _ 11 throw. The probability distribution of X is
6 2 3 2 EX)=2XXPX)=0
E(X?) =Yx* P(X)=9x%+36x%+8lx% =%
27. Ans: 0.23 range 0.22 to 0.24

23.

Sol:

L EQX+1)?=E@X?+4X +1)
= 4E(X%) + 4E(X) + 1

= 4x§+4x£+1
2 2

=209
Ans: (d)
Let X = Amount your win in rupees
The probability distribution of X is shown
below.
X 1 -2 |3 -4 |5 -6
poo | L (L L L L]l
6 |6 |6 |6 |6 |6
The required expectation
=EX) =2[X. PX)]
-1 (12+3-4+5-6)= -1
6 2

Sol:

Let X = number of ones in the sequence
n=>5
p = probability for digit 1 = 0.6
q=04

Required probability = P(X = 2)
=(C(5,2). (0.6)%. (0.4)

=0.23
Mean = ZXP(X)
X 2 -3 4 -5 6 -7 8 -9 10 —11 12
2345615 41321
PX) | 36| 36| 36| 36| 36| 36| 36| 36| 36 | 36| 36
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28. Ans: 0.25 range 0.24 to 0.26 31. Ans: 0.5706

Sol: Given that, mean = 2(variance)

= np = 2(npq) ........... (1)
further, np +npq =3 .......... (2)
Solving, n=4,p=q= %
P(X=3)=C4,3) (lf [lJ 1o 0.25
2)\2) 4
29. Ans: (d)
Sol: Let X = Number of times we get negative

values.
By using Binomial Distribution,
P(X=k) =C(n, k) p“q" "

l ,h=5

2

Required probability = P(X < 1)
=P(X=0)+PX=1)

OREFeREEy

WherepZ%,qz

_ 145 _ 6
32 32
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) p*(1 —p)’
=15(p"~2p’ +p°)

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

Therefore, Pr(a program will run) = % Let

B denote the event that four or more
programs will run and A; denote that exactly
j program will run. Then,
Pr(B) = Pr(As U As U Ag)

= Pr(A4) + Pr(As) + Pr(Ag)

=C(6,4) (%) (é} + C(6,5)(§) (%} + C(6,6)(§)

=0.5706

32. Ans: 0.224 range 0.2 to 0.3

Sol: Average calls per minute = % =3
Here, we can use poisson distribution with A=3.
e.3?
Required Probability = P(X = 2) = 2"
e”.9
= 2' =4.5¢°=0.224

33. Ans: 0.168
Sol: A = average number of cars pass that point
15

in a 12 min period = ——=3
60/12
Using the Poisson distribution,
7\‘k
R
Pr(k)=-e 1

4

. Required probability Pr(4)=¢ % =0.168
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34. Ans: 0.7 range (.65 to 0.75 36. Ans: (a)
Sol: The probability density function of Sol: Z P(X=1)=1
r=1
L for 0<x<10 5
X =f(x)=110 — k(1 + (1=B) + (1= + ....... o) =1
0  otherwise
1
- k{—} .
P{(X % 27}={P(X2+1027X) 1-(1-p)
=k=8
=P(X*—7X + 10> 0) - P(X = 1) = BBy
=P{X-5) (X~ 2) 20} This function is maximum whenr = 1.
=P(X<L20rX2>)5) e
=1-P2<X<5)
_ 1 J«s f(x) % 37. Ans: Mean =34, Median = 35,
2 Modes = 35,36 & SD =4.14
1 .
=1- 5—dx Sol: Mean =&=34
210 n
¥V E S 0.7 Median is the middle most value of the data
10 by keeping the data points in increasing
order or decreasing order.
35. Ans: (a) Mode = 36
Sol: We can use Exponential Distribution with SD=4.14
mean =35
Let X is waiting time in minutes. 38. Ans: 1.095
. . : . s
Probability Density function of X is Sol: 11 = Mean = Z {Xk P (X _ k)}
f(x)=02e " if x>0 k=1
~0o £ x<0 =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
The required probability = P(0 < X < 1) P(X<3)=0.1+02+04=07
1
= | 02¢dx =0.1813 . Median = % =25
0
Mode = The value of X at which P(X) is
maximum = 3
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S fl(x)=6-12
Variance = 3 x2.P(X =k)— > =10.2-9=1.2 ) o
— Formax ormin f(x)=0=6—-12x=0
Standard deviation = v/1.2 = 1.095 = x= 1 fllx)=-12 fn[lj —_12<0
2 2
1 1 . maximum at x = 1/2
39. Ans: k=6, Mean = —, Median = —, . .
2 2 .. mode is 1/2
Mode = 1 and S.D = 1 S.D = \/E(Xz) ~(E(x))*
2 2\/5 1
T 245
Sol: We have jf(x)dx -1 Vs
1 40. Ans: 0.2
Ik(x—xz)dx =1 Sol: The area under normal curve is 1 and the
0 curve is symmetric about mean.
() (<) !
L 2 ), 3 ), ! | 0.3 .
3-2 80 100 120
=k %—%}zlzk(—jz 1=>k=6
0 - P(100 < X <120)=P(80 < X <120)
© 1
_ _ 2 3 =0.3
Mean = [0 xE(x)dx = ! P RS Now, P(X < 80) = 0.5 — P(80 < X < 120)
. =0.5-03=0.2
_ [__} _ 6{1_1} (i
3 4] 3 4] 2 41. Ans: 4
Median is that value ‘a’ for which Sol: If n missiles are fired then probability of not
| @ ) 1 hitting the target = [1 — (0.3)]" = (0.7)"
P(X<a)= 9 _[ 6(x—x")dx = D) = Probability of hitting the target atleast
. s ’ once =1 —(0.7)"
= 6[%—%) =% We have to fired the smallest +ve integer n
1 so that, {1 —(0.7)"} > EL
=3a’-2a’°= 5 100
= {1-(0.7)"} >0.75
—a=— The smallest +ve integer satisfying this
) . ) inequality is n = 4
Mode a that value at which f(x) is max/min
- f(x) = 6x —6x
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42.

Sol:

We

43.

Sol:

44.

Sol:

Ans: 0.865 range 0.86 to 0.87
Let X = number of cashew nuts per biscuit.
can use Poisson distribution with mean
_ ., 2000
=h=1000 T
e\
P(X=k)= T (k=0,1,2...)

Probability that the biscuit contains no
cashew nut =P (X =0)

=et=¢=0.135
Required probability = 1 —0.135 = 0.865

Ans: (b)
Let A = getting red marble both times
B = getting both marbles of same color

P(ANB)=— 2
10°10
76

PB)=——+
®) 10 10

(R
1010
Required probability = % = 4£8 = %

Ans: (d)
Let E; = The item selected is produced
machine C and E, = Item selected is
defective

)=£i
>2100 100

B

100 (100
Required probability

P(E, AE

20 (5
100 \ 100

P(E,AE,) 100 10
=P(E,/E,)=—— "2 = —— = —
(E,/E.) P(E,) 370 37

45. Ans: (a), (b) & (¢)
Sol: If P

and of are independent then,

(PnQ)=P(P)(QO=PPNQ).. pase
statement If (P U Q) = P(P) + P(Q) (P N Q)
Now, P(P) + P(Q) > P(PnQ) Otherwise
(P(P U Q) becomes negative

False statement
Mutually exclusive events need not be
independent True = P (P N Q) > P(P)
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Chapter The element in the second row and third
6 Linear Algebra column of B
= Cofactor of the element in the
third row second column of A
01. Ans:3
Sol: If rank of A is 1, then A has only one =(-1)*"? Lo =1
. 11
independent row.
The elements in R; and R, are proportional -. Required element = L(_ 2)= -1
3 P P | A | 2
P 3 P
= P=3 04. Ans: (a)
02. Ans: 25 Sol: Here, A" is a zero matrix. [Property]
X y . rank of A" =0
Sol: Let A=
y 10—-x
_ N2
Det A=x(10-x) -y 05. Ans: 46
For maximum value of Det A, y =0 . .
0 Sol: Here, | adj A| = |A|
X
Now, A = _ AR
ow (0 10_){) = 2116 =|A|
= |A|] =146

= |A|=x(10-x) =10x —x°
Let f(x) = 10x — x*
= f'(x)=10-2x

= f"(x)=-2
Consider, f'(x)=0
=>X=5
Atx=5f"(x)=-2<0
At x=5, the function f(x) has

maximum and is equal to 25.

03. Ans: (¢)
1 -1 0

Sol: Given A=|1 1 1|andB=A"
0 0 1

a

= Absolute value of |A| =46

06. Ans: (b)
Sol: S;) If A and B are symmetric then AB need

not be equal to BA

1 00

for example, if A=[0 0 0

10 0 0]

0 0 1]

and B=]0 0 0

1 0 0]

then A and B are symmetric but AB is not

equal to BA.
.. Sy is false.
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s Roi=Ra 1 TRy,

S,) If A and B are symmetric then AB — BA R,—>R,+ R, Ry 5R3+ Ry, ......
is a skew-symmetric matrix of order 3. I 1 .. 1
* J— = 0 Il ..... 0
.. |[AB—-BA|=0 A=
(- determinant of a skew-symmetric matrix o
0 0 ... n
— 1,ln—2

of odd order is 0) Hence, S; is true.

09. Ans: (a)
Sol: S1 is true because, any subset of four

07. Ans: (a)
Sol: Each element of the matrix in the principal
linearly independent sequence of vectors is

diagonal and above the diagonal, we can
always linearly independent.

choose in q ways.
Number of elements in the principal
S2 is not necessarily true,
For example, x;, x, and x3 can be linearly

independent and x4 is linear combination of

)

diagonal = n
Number of elements above the principal
diagonal = n(n——l
X1, X, and Xa.

By product rule,

number of ways we can choose these
10. Ans: (¢)

Sol: The given matrix is skew-symmetric.

Determinant of a skew symmetric matrix of

5

(

)

elements = q".q * *
Required number of symmetric
.
matrices=q odd order is 0.
.. Rank of A <3.
08. Ans: (b) Determinant of a non-zero skew symmetric
n-1 -1 .. -1 matrix is > 2
Sol: A=| 1 "Th e - - Rank of A =2
-1 -1 .. n—1 11. Ans: (a)
Ri>Ri+Ry+........ + Rn_i 1 -2 1
1 1 1 Sol: Let A=| 2 0 «
-1 n-1 L -1 -2 2 o«
N For the system of linear equations to have a
-1 -1 .. n-1 unique solution, det(A) # 0.
» ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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= 0-20)+2Qa+2a0)+(4—-0)=0 If rank of A is less than order of A, then the
= Jo+8a+4=+0 matrix A is singular.

—6a+4=0 . A" does not exist
= baz—4 13. Ans: (b)
=S a# _? k 11
. . Sol: D=|1 k 1
.. Option (a) is correct. 11 k
=kK+1+1-k-k-k
12. Ans: (¢) - (k- 1)2 (k+2)
12 3 Thus, the system has a unique solution when
45 10 —k#landk#-2
Applying R, — 2R}, R3 — 4R
_ p 14. Ans: (¢)
1 2 3
“lo -5 -2 Sol: The augmented matrix is
4 2 1 3
0 -5 -2
- > (A|B)=(6 3 4 7
Applying R; — R 2 1 0 1
1 2 3 » 13
~10 -5 -2 R, -5 2R, -3R, 0 5 5
0 0 0] R, - 2R, +R, 0 -1 -1
which is an echelon matrix with two non-
4 2 1 3
ZEro TOWS.
Rz >5R;3+R, [0 0 5 5
.. Rank of A =2 00 0 0
If rank of A is less than number of variables,
A=p(A|B)=2 (< f variables).
then the system AX = O has infinitely many P(AS=p(A [B) (< number of variables)
. .. The system has infinitely many solutions.
non-zero solutions.
If rank of A is less than number of variables,
then the system AX = B cannot have unique IS. Ans: (c)
. Sol: Given AX =B
solution.
Hence, option (c) is not true.

vyace

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

online

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




vﬁvéﬂgg 74 CSIT-Postal Coaching Solutions
1 1 1 X 3 17. Ans: (b)
=11 2 3 y| = |4 Sol: Given AX =B
1 4 kj |z 6 B = linear combination of independent
columns of A
11 1|3
[A|B]=|1 2 3| 4 =p(A)=p(A|B)=3
1 4 kK| 6 .. The system has infinitely many solutions.
R,—>R;—-R;; R3—>R3;—-R
? ? ! ’ ’ ! 18. Ans: (¢)
1o 3 Sol: The augmented matrix of the given system
~10 1 2 1 3 2 01
0 3 k-11 3 4 0 7 1
is (AB) =
R3 —> R3 — 3R2 1 1 I3
1 -2 7 0
1 1 1 3 R, < Rs
~ 10 1 2 1 1 1 1 3
0 0 k=710 4 0 7 1
13 2 01
If k — 7 # 0 then the system will have unique 1 =2 7 0
solution. R, —4R,R3;—-3R;, R4 —R;
If k =7, we have rank of A = rank of [A | B] 1 1 1 3
= 2 (< number of variables) N 0 -4 3 -1
.. The system has infinitely many solutions. 0 -1 -3 -8
0 -3 6 -3
16. Ans: -1 or 0 Rl
S . 1 1 1 3
Sol: A=|0 k-1 k-I SO,
o 1 (; k2_1 0 -4 3 -II
- 0 -3 6 -3
Given that AX = 0 has only one R3; - 4R, R4 — 3R,

independent solution
= Rank of A=2
=k=-1 ork=0

(n-r=3-r=1)
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1 1 1 3 traceof A=n=0+0+ ... + Ap.
0 -1 -3 -8 = A =n
oo 15 21 .. The distinct eigen values are 0 and n.
0 0 15 21
R4—R3 22. Ans: (¢)
11 1 3 Sol: The characteristic equation is
|0 -1 -3 -8 A-DR-2)(L-3)=0
0 0 15 2 22— 62+ 1L - 6=0
0 0 0 O

By Caley Hamilton's theorem,
~.p(A)=p(AB) =3 A’ —6A*+11A-61=0
= no. of variables

o . —1
Hence, there exists only one solution. Multiplying by A,

(A~ 6A+111)=6A"
19. Ans: (d)
Sol: If An., has n distinct eigen values, then A | 23. Ans: (b)

i i i 10 -4
has n linearly independent eigen vectors. Sol: Let A = [ }
If zero is one of the eigen values of A, then 18 12
A is singular and A™' does not exist. Consider | A— M| -0

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

, , = M= (2L +(-120+72)=0
cannot have 3 linearly independent rows.

A2 +20-48=0

.. Only option (d) is correct. i
.. A=6,-8 are eigen values of A.

20. Ans: (b) For A = 6, the eigen vectors are given by
8 -6 2 [A-6I] X=0
Sol: A=|-6 7 -4 4 -4 ||x 0
j =
2 -4 3 18 —18]||y 0
The charac‘geristic 2equations 18 - X—y=0
d’—18d"+45d=0 N x=y
= d=0, 3, 15 are eigen values of A. The eigen vectors are of the form
X, =k :
21. Ans: (a) |
Sol: Since, A is singular, A = 0 is an eigen value. For A = -8, the eigen vectors are given by
Also, rank of A = 1. [A+8]] X =0

The root A = 0 is repeated n — 1 times.
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18 —-4]|x 0
= =

18 —4||y 0
= 18x -4y =0
= 9x -2y=0

The eigen vectors are of the form

[2}
X, =k,

9
Ans: (¢)

The given matrix is upper triangular. The

24,

Sol:
eigen values are same as the diagonal
elements 1, 2, —1 and 0.

The smallest eigen value is A = —1. The

eigen vectors for A =—1 is given by

(A-AD)X=0
= A+DX=0
21 -1 2||x
0 3 1
= Y =0
0 0 1 z
0 0 0 1||w

=>w=0,y=0,2x-z=0
=X=k[1020]"

25.
Sol:

Ans: (b)

Let A be the third eigen value.

Sum of the eigen values of A = Trace (A)
=>(3)+E3)+A=-=2+1+0

-7 2 =-3||x 0
= 2 -4 -6||y|=10
-1 -2 -5]|z 0
L X _y _z
-24 —-48 24
L X_y_z
1 2 -1
1
.. The third eigen vector =k| 2
-1
26. Ans:7
8 -6 2
Sol: Given A=| -6 x -4
2 -4 3
2
eigen vector X = | —2
1
We know that AX = AX
8 -6 2] 2 2
-6 X —4(|-2|=A|-2
| 2 -4 3 1 1
C 30 2)
-16-2x |=|-2A
15 A

Clearly eigen value A = 15

=r=5 = -16-2x=-30
The eigen vector for A =5 is given by So2x=-14
[A-51]X=0 x=17
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27.

Ans: 2

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

A*— 327 is an Eigen value of (A*—3A%)
PuttingA=1,-land 3 in (A*=31%),
we get the eigen values of (A* — 3A%)
are —2,4,0
Trace of (A*— 3A’) = Sum of eigen values

of (A*=3A% =2

30.

Sol:

2 1
4|1=x|2
0 0

Clearly A =2

Ans: (d)

We have, A'T=—A (" A is skew-symmetric)
=A+AT=(A-A)=0

Rank of (A +A")=0

. Number of linearly independent eigen

vectors = n —rank of (A + AT) =n

28. Ans: 8 31. Ans: (a)
1 0 -1 Sol: For upper triangular matrix the eigen values
Sol: Given A=|-1 2 0 are same as the elements in the principal
0 0 -2 diagonal.
The characteristic equation is A’~A*~4A+4=0 iy °
By Caley-Hamilton's theorem, ar
A - A’—4A+41=0 L0070
adding 2I on both sides 1 a b]
A —A*—4A+61=2I I+A)=10 1 ¢
LetB=A’— A’ —4A + 6] 0 0 1]
Now B =21 [+A]=1
S [B[=[2I]=8 I + A is non-singular and hence
invertible.
29. Ans:2
6 —2 210 1 32. Ans:8
Sol: |—=2 3 —1ll21=2al2 Sol: The characteristic equation of M is
» —1 13llo 0 AV —12%+an—-32=0......... (1)
Substituting A =2 in (1), we get a = 36
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Now, the characteristic equation is 34. Ans: (¢)

A — 1207+ 360 -32=0 Sol: It is easy to check if a specific list of
=A-2) (73 — 101 +16)=0 numbers is a solution. Set x;=3, x,= 4 and
=21=2,2,8 x3= —1 and find that
.. The largest among the absolute values of
the eigen values of M = 8. A -@H+2-DH=9

-2(3) +6(4)+9(-1)=9
33. Ans: (b) =73) +5(4) -3 (-1)=2
1 2 -3
Sol: A=|-3 -4 13 Although the first two equations are
2 1 =5 satisfied, the third is not, so (3, 4, —1) is not
Applying R, + 3Ry, Ry - 2R; a solution of the system. Notice the use of
1 2 _3 parentheses when making the substitutions.
A~l0 2 4 They are strongly recommended as a guard
0 -3 1 against arithmetic errors.
. 3 Moreover, The system is consistent and has
Applying Rs * 2 Ra unique solution.
1 2 -3
A~|0 2 4 35. Ans: (b) & (¢)
0 0 7 Sol: (a) No. The pivots have to occur in
{ 2 —3 1 . § descending rows.
S U=10 2 4 landL=1-3 1 o0 (b) Yes. There’s only one pivotal column,
00 7 2 -3 and it’s as required.
(¢) Yes. There’s only one pivotal column,
[The corresponding coefficients in the and it’s as required.
elementary operations] (d) No. The pivots have to occur in
consecutive rows.
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Chapter By L-Hospital's rule
7 Calculus , X s
2a° —4x . ag X?

1
3 4
Lt 2v2a’x _1X j
Xx—>a B az EXT
01. Ans: 0.8165 range (.81 to 0.82 4
Sol: Let f(x)= % —4a
2+x 3 loa
_ -3 9
and g(x)= 1-x (J
Lt f(x)=2  (finite) 04. Ans: (c)
=t 3 Sol: (a) f(x) =|x| is not differentiable at x = 0
Lt g(x)zl (finite) (b) f(x) = cot x is neither continuous nor
e differentiable at x =0
Since, both the limits are finite. (c) f(x) = sec x is differentiable in the
1
A : T T :
The given limit — ( %)2 i \/g _ 0.8165 interval (_E’ 5) and hence in the
interval [-1, 1]
02. Ans: (a) (d) f(x) = cosec x is neither continuous nor

E differentiable at x = 0
Sol: Required formula = Lt _(1 _e—Rt/L)

R—>0 R
( ) ¢ 05. Ans: (a)
E e7Rt/L e . . _
1 L Sol: we have XI:)L f(x)= XI;‘l[+ f(x)=f(1)
R—0 1 . . . _
(By L.Hospital’s Rule) .. f(x) is continuous at x = 1
_Et f(1) = Lt {f(1+h)—f(l)}
L h—0- h
_ [(l+h)—1} 4
03. Ans: (c) h—>0- h
Sol: f(x) isin 0 form f'(1H) = Lt f(1+h)_f(l)
0 h—0+ h
By L-Hospital's rule . {{2(1 +h)-1}- 1} ,
1 = Lt =
L f( ) L /2a3x—x4—a(azx)3 h—0+
e T, ( 3T‘1* S (10) = £(14)
a—lax Hence, f(x) is not differentiable at x = 1.
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06. Ans: (a) 09. Ans: 2.5 range 2.49 to 2.51
Sol: Since, fis differentiable at x = 2, Sol: By Cauchy's mean value theorem,
f'2-)=1f"(2+) f’(c) B f(3)_ f(2)
= (2X)s-2=m g(c) eB)-¢()
= m=4 3_ .2
2 c —¢C _
Since, f is continuous at x = 2 = ¢ el —e2 = ©=25
(x*)x-2=(MX + b)x >
=4=2m+b 10. Ans: (a)
—b=-4 Sol: The conditions of Cauchy’s theorem hold
H ti i t.
ence, option (a) is correc good for f(x) and g(x).
07. Ans: (c) By Cauchy’s theorem, there exists a value ¢
Sol: By Lagrange's theorem, such that
£/(C) = £(8)-£(1) f'(c) _ f(3)-f(2)
Y gle) £3)-2
- — SRS
C s ) [
_ 2
C=+242 ) 3 2/ 24
4 =2 (1.1
Butonly, C=2+2 € (1,8) o 9 4
08. Ans: (a)
' 5 11. Ans: (a)
Sol: Given f(x) =3x"+4x-5
£100) = 6x + 4 Sol: f(x) = cosh x + cos x
X) = 6x
By Lagrange's Mean Value Theorem, there f'(x)=sinh x —sinx = £'(0)=0
exist a value ¢ €(1, 3) such that t"(x) =coshx —cosx = f"(0)=0
£ (c) = f(3)-f() " (x)=sinhx +sinx = £"(0)=0
3-1
f"" (x)=coshx+cosx= 1" (0)=2>0
32 16
o .. f(x) has a minimum at x =0
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Discrete Mathematics

12. Ans: (b)

Sol: y =0=4x’—6x*+2x=0

= x =0, —, 1 are stationary points

y'=12x"— 12x +2
= y(x) has minimum at x =0 & x = 1
.. Required Area

=E(x4 -2x° +x° +3)dx :%

13. Ans: 0.785 range 0.78 to 0.79

i .
Sol: J. 4s1n—2x4 dx
o cos”x+sin” x
i
) J- tanx dx
y, €Os X1+tan X)
1
= (by putting tan x = t)
0
_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

=2jydx=2j\/§(x—1)dx ==

15. Ans: 9

Sol: The required area

_jxdy j[ (y+4 ——yjdy 9

y

(4,4)

19_2)

16. Ans: (¢)

0.

Sol:

Let f j
0

Differentiating with respect to a, partially

1 1
i _ o _ o _ 1
f(oc)—_([logx(x logx)dx—!;x dx—m
Integrating, f(a) =log(l + o)+ C......... (i1)

From (i), f(0) =0

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

=C=0

. flo) =log(1 + o)

17. Ans: (a)

Sol: Given that, x sin(nx) = jf (t)dt

~0.53 differentiating both sides
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x cos(mx).7 + sin(nx) = f(x).2x we get,

i = !
PUttlng x4 In :(_ l)n ( ni)nﬂ
4r cos(4m) = f(4).8 m -+
= f4)= =

2 19. Ans: (¢)
Sol: dx 3
18. Ans: (¢) —00(1 +a’+ XZ)E
Sol: First of all note that, the integrand f(x) = x™
T dx
(In x)" has no meaning at x = 0. It can be =2 j—3
2 2 )
made continuous on the interval [0, 1] for 2 (l+a X )2
any m > 0 and n > 0, by putting £(0) = 0. [ Integrand is even function]
m n - T dx _
Indeed Lt x™ (ln X)n = Lt [x“ In XJ =0 % .f , ) Putx =b tan®
X —+0 X —+0 0 (b +X )2
Hence, in particular, it follows that the gb 29 do
sec
integral I, exists at m > 0, n > 0. To compute =2 J T bsec’ 0
0
it we integrate by parts, putting n
2
u=(Inx)", dv=x" dx, :zjcos?d():%_ 22
5 b b l+a
n(lnx)" x™!
du= ——— dx, = .
X m+1
Hence, 20. Ans: (d)
| 0
‘ el " ‘ Sol: |e** dx
Ixm (Inx)" dx=> (inx) = Ixm(lnx)n_ dx _-[O
0 m+1 ‘0 m+1
0
n X e
= - I = |e*e dx
m+1 " _'!;
The formula obtained reduces I, to I, ;. In Pute*=t
particular, with a natural n, taking into 1
= I e'dt=e—1
account that g

Io= j.xm dx = !

0

m+1
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21. Ans: (a) logy = Lt e”‘.log(l+x2) (0.00 form)
Sol: LetI= [xsin®x dx ... (1) 2
IZJ.(n—x)sin2 (n—x)dx ( 2x j
0 2
= Lt H—XX (By L Hospital’s rule)
[By property of definite integrals] xoe e
f: L 2x 0
I= |[(m—x)sin® x dX ......... 2 = Lt — form
!).( ) ) ><—>°°_il+x2 iex} (oo j
Adding (1) and (2) - i o)
" o] (14 x%* +2xe”)
21 = In sin® x dx
0 [ - By L Hospital’s rule ]
5 =0
1= nl.sm x dx § y:e°=1
35S
I = TE —_— P— = —
2 )\ 2 4 24. Ans: (a)

22.
Sol:

Ans: (a)

Given (f og) (x) = f [g(x)]

In (—o0, 0), g(x) = —x

= flg(x)] = (%)

= flg(x)] =%’

. flg(x)] has no points of discontinuities in
(0, 0).

23. Ans: (¢)

y= Lt (1+x2)°7x (oo° form)

X—>00

Sol:

Taking logarithms

Sol: f(x)=x(x—1)(x-2)
=x’ - 3x" +2x
f/(x) =3x"—6x +2
Consider f'(c) =0

=3c-6c+2=0

L 6%436-24 1

=1

i_
6 NE)

e=(1+—)e(.2)

V3

=1.577

vyace

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

online

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




& ACE o
25. Ans: (b) Let A = 2xx2y = 4xy be the area of the
< rectangle.
Sol: Lt .([sm\/f dx [9 form] Then A” = 4x%y* = Xz(l—xz)zx2 —x*
X0 X 0 Let f(x) = x> — x*
Applying L-Hospital rule, Then f'(x)=2x —4x* and f"(x)=2-12x>
— Lt sin x (ZX) For maximum, we have
e £/(x)=0
= Lt 23;2" =§ = 2x(1-2x*)=0
=>x=0 a1
26. Ans: (b) N2 2
Sol: Given f(x) =x’ — 3x* — 24x + 100 in [-3, 3] 1
o F(x)= 3% — 6x =24, £"(x) = 6x— 6 Here £7(0)>0, f(ﬁ} <0
Consider f'(x) =0 5
—=3x2—6x-24=0 . Area A =4xy =4x x 3
= x = -2, 4 are stationary points
Atx=-2,f"(-2) <0 =2x1-x
= f(x) has a maximum at x =-2 :2><L><\/1—j=1
Atx=4,f"(4)>0 V2 2
= f(x) has a minimum at x =4
Butx=4 ¢ [-3,3] 28. Ans:-13
-.Global minimum of f(x) = min{f=3), {3); | S°oF Given{kx)= 2x=x =10
— min{118, 28}=28 =>f'(x)= 6x* — 4x°, £"(x) = 12x — 12x* and
27. Ans: 1 f"'(x) =12 — 24x.
Sol: Let 2x & 2y be the length & breadth of the Consider f'(x) =0
rectangle. = 6x —4x° =0
2 Y = x =0, 1.5 are stationary points
/ But x = 1.5 lies outside of [-1, 1]
\ > X Atx=0,f"(0)=0and f"(0)=12>0
= f(x) has a minimum T x =0
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.. The minimum value of 31. Ans: (¢)
f(x) in [-1, 1] = min{f(-1), f(1), f(0)} Sol: f(x)z — 35018 —
=min{-13, -9, -10} XoAoxt —lox +
—_13 Let F(x) = 3x* +8x® —18x* + 60
F'(x) = 12x° + 24x* — 36x
29. Ans: (¢) F'x)=0
Sol: Given f(x) = (k? — 43+ 6x° + 8x* =x=0,1,-3
F "(x) = 36x" + 48x — 36
= f'(x) = 32x°+18x*+2(k*4)x
F"(1)=48>0
and f"(x) =96 x° + 36x + 2 (k*-4) .. F(x) has a local minimum at x = 1
f(x) has local maxima atx =0 = f(x) has a local maximum at x = 1
= f£"(0)<0
32. Ans: (a)
= 2(k*4)<0

30.

Sol:

=k -4<0 (or) (k—2)(k+2)<0

s2<k<2

Ans: (¢)

sin t

f()—j = d

sin x

f'(x) =

f'x)=0=x=nn
wheren=1, 2, 3,

XCOSX —sinx

f H(X) — T

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

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

Sol:

K
I[= I x sin*x cos’x dx
0

n x sin® (1 —x) cos® (1 —x) dx

o'—.::

sm x cos’x dx

o'—.:l

Adding (1) and (2)

T
21 = In sin* x cos®x dx

I==|sin*x cos®x dx

(SRS
O 0 | 3

(3X1)(5X3X1)E
2 10x8x6x4x2 2

=31%/512

2
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33. Ans: 4
27
Sol: ﬂ xsinx| dx =kn
0
T 2n
= I|xsinx|dx + j|xsinx| dx =kn
0 T
T 27
= stinx dx — Ixsinx dx =kn
0 T
= [X(— cos X )+ sin x ] ;[+ [x(cos X))+ sin x ] ”

34.

Sol:

=kn
=n+3n =kn
k=4

Ans: (a), (¢)

f(x)= x|x|

i £(x) = lim (=x7)=0
Also,

lim £(x) = lim{x* )= 0

= f(x) is continuous at a =0

For checking differentiability

2
f'(()‘): 1imw - limi =0
h—0 n h—0 n
2
£(0°)= tim 1OH=10O) o B
h—0' n h—0 pn

~(07)=1(0")
.. The function is differential at x =0
~The f(x)= x|[x|is  continuous and

differential at x = 0.
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