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DETAILED EXPLANATIONS

1. (d)
(A%)° = [{(A)’}'} -|4]=4
(A+B)° = (A+B) =(A+B) =(A) +(B) =A°+B°
(AB)® = (ABY = (A-BY = (BY-(Ay =B°- A°
2. (a)
f@) =3 (x-2)
= 3x2 - 6x
f'(x)=6x-6
f7@) =6>0
since f “(x) > 0, the function has a minimum.
f/(x) =0
6x-6=0
x=1

Therefore at x = 1, the function has a minimum.

3. (a)
Let the eigen values are o and .
From the given matrix
Trace=a+pf=0
Determinant = aff = +1
o =1ior-i
B = -i or i correspondingly.

So the eigen values of the given matrix are i and -i.
4. ()

Zy + Py = Q the integrating factor is e

ay | Pdx
» .

For the equation:

For this given equation after dividing by cos? x

1 2
P = 5— =sec”x

COos X

2
. d an
Integrating factor = ej SeC T 2 ptanx

F=xy
dF = xdy + y dx
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6. (b)
13 2
Given, 4 1 1| =13-1)-3(12-2) +2(4 - 2)
2 1 3
=2-30+4
=-24
7. (a)

o

The event R has 5 possibilities that is showing {1, 2, 3, 4, 5} i.e. P(R) =
The event S has 3 possibilities, that is showing of {1, 3, 5} i.e.

| oW
= N

6 =
We know by definition for any event A, B
P[ A) P(ANB)
B)  P(B)
p R P(RnS) 1/2
s)= ps)y “1/2°1
P(ij P(RNS) 3/6_3
R P(Ry ~5/6 5

PR NS)

Where as,

8. (a)

4
Probability of “Ace’” to be drawn = 52CCl

1

Probability of two successive ‘Aces” drawn

o g 4 41

X =
2¢, ¢, 52 52 169

9. (c)
A : The number 5 appears at least once.
B : The sum of the numbers appearing is 8.
The set of elementary events are therefore
A={51),5,2),53), 54 G5 6 6) 1 5) 25) G 5) 4>5) 6 5)
B =2 6), (3,5, (44, 5 3), 6 2)

and AN B={5,3), (3, 5)

The total outcomes of throwing two dice is 6 x 6 = 36
11

Hence, P(A) = 367
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5
P(B) = 3¢

2

P(ANB) = 3¢

|60 ]

(2] - Ao

B) ™ PB)

SAEIESIS

10. (b)
It is upper triangular matrix (UTM) and we know that for UTM the eigen values are its diagonal
eleements.

Alternate Solution:

The characteristics equation is

[A-AI] =0

0 0 5-A

B-MN2-A)GB-A)=0
Thus the eigen values of A are 2, 3, 5.

11. (o)

Given, px+qu+rz=0
px+ry+pz=0
rx+py+gz=0

paqr

Let, A=|q r p

rr 4

The system is AX =0

This is a homogenous system, such a system has nontrivial solution if |A]=0.

q r

" Pl =9

P g

plar-p?) - q(q* - pr) + r(pg - 13 =0
pPrg+r-3pgr=0

=@+ P+ -pg-qr-mp)=0
p = q = r satisfies the above equation.

p
So, 1
r
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12. (b)

_0A, 94y 0A,
V'A T o T oy 0z
A =hyx?+yz
0A, o),
o Y
= x(12 — 22
A, =x(7 - )
0A
—_Y _
3y = 2xy
Az = 2xy(z - xy)
0A, )
oz

Thus, 2hxy + 2xy +2xy =0

=

13. (b)

Forn =0,

A==2

dy

dx_—1

y=-x+C
dy _ Y
dx x

y - X

1 1
—dy = —|—d
Jydn =
Iny=-Inx+InC
In (yx) =InC
xy =C

y __x
dx Yy
Iydy:—fxdx

2 2
L -2 ,c
2 2
x2+1y?=2C

(represents family of straight line)

(represents rectangular hyperbola)

(represents family of circles)
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14. (a)

Order is index of a derivative present in a partial differential equation (i.e. maximum)

2
u
Here, Pl has highest index = 2
x

= order = 2
15. (b)
Poles of the integrand are given by putting the denominator equal to zero,
72-1=0,
= z=%1

The circle with centre z = 1 and radius unity encloses a simple pole at z =1

By Cauchy integral formula,

322 +2 2
5 dz = 2mi 327 +2 = Zn{E) =4mi
cz -1 z+1 1 +1

16. (b)
The given equation may be rewritten as

ﬂ = (zsec2 LA tanz) cos? LA

dx x x x x

which is a homogeneous equation,

Putting y = Vx becomes
av

V+XE = (Vsec? V - tan V)cos? V
av

Pl

dx

Separating the variables,

V-tan Vcos2 V-V

or

2 —d
sec”V qv X
tanV X

Integrating both sides,

Intan V=-Inx+1InC

xtan V =C
or xtanz =C
X

17.  (b)
Given, (D®+2D?-D -2)y = ¢

Pl y =

catD=1,
D3+2D2-D-2=0

www.madeeasy.in © Copyright: MADE EASY



[ MADE EASYH

Indig’s Best Institute for IES, GATE & PSUs

« Engineering Mathematics | 11

- 1 o = xe* _xet
f/(D) 3D’ +4D-1 3+4-1
xe*
PL=1|7¢
18. (d)
Given equation is Couchey-Euler differential equation
iy d
20y Y
— _x—L 4 = 2
K x tY = (ny)
o=
©@O-1)-0+1)y =2 dz
z=1Inx
(62-20 + 1)y = 22
2 2
PL=—" =~ - =1-D?@@
D--2D+1 (D-1)

=(1+2D +3D?..) (%)
=22+ 2(22) + 3(2)
=z2+4z+6

P.IL = (Inx)>+4(Inx) +6

19. (o)

Given, characteristics equation of A is p + ap? + bp + ¢ =0

Product of p, p, p; = —c = Det (A)

= = -Det (A)
333

Al =12 11

15 6

=3(6 - 5) - 3(12 - 1) + 3(10 - 1)
= 3(1) - 3(11) + 3(9)

{ 1-x)"=1+nx+ n(n—l)xz + ...

2!

=3-33+27
=-3
Hence, c=-(-3)=3
20. (d)
By changing limit, y can also be written as y
X=a y=x X y=a
1= | | mdyax
x=0 y=0 Tty
y=0

o Copyright: MADE EASY
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11

ar y=x
I = f x X —tan 1(1)} dx
oL X ) Jy—o
ar 1 y
-l
I = f tan ( J tan (O)}dx =
0 L
o a
= Z.([dx
1= -
4
21. ()
Given, Vv = xyzf + 2yxzzj - 3}/2212
i j k
curl V = VxV= 9 9 9
0 dy 0z
xy2 2yxzz —3y22
curl V = 17(—3:/:2 —2yx?) - }(0 -0)+ 12(4xyz - 2xy)
curl V = i(-32% - 2yx2) + l€(4xyz - 2xy)
(curl V) 4 9= i(-3+2)+k(-4+2)
= —i -2k
= —(i+2k)
22. (b)
Given, I= _[(xzy dx + x> dy) y
c
"." By green theorem, we have
oN oM
Mdx + Ndy) x d
{( x + Ndy) ff[ - J x dy
0
x=1 y=x 0, 0)
f(xzydx +x2dy) = J. .[ (2x = x?)dy dx
x=0 y=0

1

J(Zx —x? )[y:E dx

o

(2x—x )-xdx

O ——

(1,0)
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1
= J.(sz —x3)dx
0
2x° x41
3 4
2.1
3 4
_8-3_5
1212
23. (a)
(T if+i +
div(F) = | 54 ay]
T ox  dy oz
=2+ (-1)+2
=3
24. (c)
Given, v(x, y) = esiny
h D | e
then oy € smy
Jv
@ = e*cosy
u = u(x, y)
ou ou
= —dx+——d
du o x+ay Y
Jv Jv
= —d -—|d
P ( axj Y
Jau = fex cosy dx +I(—ex siny)dy
u=e‘cosy+tc
25. (d)
422 4245
Given, I= J—4dz
c *°

Polez-4=0,z=4
*.» Point (4, 0) lies outside the ellipse
Hence, Integral I =0

%l%j (Ri + Bpj+ k)

Ju _0Jv dau_—av

[For function to be analytic M = @ an @ = g]

(In second integral only the term
free from x will be integrated)

©3)

-2, 0)& / 2,0)

© -3)

o Copyright: MADE EASY

www.madeeasy.in



14 | Ec+EE MADE EASY

India's Best Instituts for IES, GATE & PSUs

26. (a)
Given u(r, 0) = -r*sin3 0
f(z) = u(r, 0) + iv(r, 0)
f'(@) =u,+iv,

ro- (5 5)

. _ du) _1(dV du) _ (dov
For analytic function, {( ) ( ) nd( 86) = r(ar)

or) rl oo a
u = -3 sin 30

ou )
— = -3r2sin 30

or

ou
% - -313 cos 30

f'(z) = -3r*sin30 + i|:—1(—37’3 cos36)}
r

f’(z) = -3r?sin 30 + i (312 cos 30)
Putr=zand 6 =0,

f'(2) = i(32%)

flz) =iz® + ¢
27. ()
Bag-1 Bag-2
4 - White 3 - White
2 - Black 3 - Black
1
P(1) = 5" Probability of selecting bag-1
1 s .
P(2) = 5= Probability of selecting bag-2
w w 4 1 3 1
= Pl —|P(1)+P| —|P(2) = =x—+—=X—
P(w) (1) (1) (2) (2) = o X5+ x5
7
P(w) = B
28. (b)
1
P(H) = 5
1
P(T) =5

Probability of getting 4 heads in 6 tosses
= ncy pr qn—r = 6c4 P4q2

_ 6! 1412_6x5x(1)6_E
Tani2) 2] T 1x27(2) 64
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29. (b)
Given, X=y *ty,
wy =2, c,=2
w, =4, c,=2

Y and Yy, are two independent random variable
X=y *ty,

HX) = ny, + o)

wX) = H(]/1) + H(yz)

uX)=2+4

nX) =6

var (X) = var (y; *+,)
= var (yl) + var (yz) +2 Cov(ylyz)

Y, and Y, are independent event

var (X) = var (y,) + var (y,)

var (X) =4+4
var (X) =8
30. (d)

3
Probability of A hitting the target = 5
2
Probability of B hitting the target = B
0 . 3
Probability of C hitting the target = N

Probability of at least two shots hitting the target
= P(2) + PQ)
Probability that 2 shots hit the target,

P(2)

5 5 4 5

6 1 9 3 6 _ 2 4 9
—X ot X ot —X— = ——=—
25 4 20 5 20 5 100 20
Probability that 3 times hit the target,

by = 32,3 18
®)= 554" 100
Hence,required probability = P(2) + P(3)
_ 2,18 63
~ 20 100 100
EEEN

P(A)P(B)P(C) + P(A)P(B)P(C) + P(A)P(B)P(C)

3.2 ( 3) 3.3 ( 2) 2 3
—X=X|T-=|+=X=X|1-=|+=%x—
5 4 5 4
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