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DETAILED EXPLANATIONS

1. (c)
dz = dx + idy
1+i
_ ‘[(x—y+ix2)(dx+idy)
0
1 2
= I(X‘x+ix )(0x +idix) ("~ along the given straight line y = x)
0
1, 1+i
= J.ix (1+9)adx
0 y=x
1
= .'.(1+i)ix2dx 0
0
31
B (R L
0
2. (b)
Letey=p
e’dx = dp
I J- dx _ 62‘xdx
pe+er e +1
p=e” =
dp o
-1
= p=£0=1p2+1 = (tan ,o)
= tan"" o —tan' 1
_r n_rm
2 4 4
3. (a)
Eigen value of Aare, A, A,, A,
Al = Ay Ay Mg
Eigen value of A1 is 111
gen vald o hy g
1
X_1 =1 = A= 1
s 1
}\’2 = 2 = }\2 = E
a1 1
)\’3 = 5 = }\3 = g
1Y 1 1
= N=|l=|=-==01
Mihg g ()[2)(5) 10
Al = 01
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4.

(d)

y = sec(tan~'x)

ay 1 —1
ZY _— sec(tan -tan(tan .
dx ( ) ( ) 1+ x°
{dser }
=secxtanx
dx
forx =1
tan"'(x) = %
ady T T
— = sec|— |-tan| = |-
1
= 2xIx—
\/_X X2
a
= \/E =0.707

(a)

Diverge of curl of a vector is always zero.

(b)
2x+y+2z =20
x+y+3z=0
dx+3y+z =0

2 1 20 1130
[A:Bl=1]1 1 30/=12120
4310 (4310
R,— R,-2R,, Ry — R, - 4R,
1 1 3 0
=0 -1 -4 0
0 -1 -110
Ry— R, R,,
1 1 3 0
=0 -1 40
0O 0 -70

Rank of [A: B] =3

Rank of [A] = 3 = Rank of [A . B] = number of unknowns
So, unique soluton exists
(a)
1, O<x<1
K0 = 0. otherwise
o 5 1 y
Bt = | xfx dX—jx ddxr=| 2| =1 o2
e 5 0 5
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8. (b)
(D?+4)y = 10sinx
to get PI, put D? = -1
pr - 10sinx =1OS|nx
D2+4 D2 =-1 3
Asinx = 3.33sinx
A = 333
9. (d)
cosa — A sina
lA-a1] = [ , }:o
—sinot cosa —A
(cosa—A)2 + sina. = 0
(cosa—A) = xisina
)\’ — etioc
10. (a)
n/2
I= J' Iog( Slrm]dx
0 COSx
n/2 b b
_ [ [log(sinx)dx - log(cosx)aix] [f(x)dx = [f(a+ b - x)dx
0 a a
n/2 n n/2
- Iogsin(——x) dx - [ log(cosx)dx
0 2 0
n/2 n/2
= [ log(cosx)dx - [ log(cosx)ax
0 0
1 =20
11, (d)
D2+7D+12 =0
(D+3)(D+4) =0
D= -3 -4
y = Ce¥+Ce™
0) =C,+C,=1
y'(0) = -8C,-4C,=0
= -3C,-4C, = 0
3C,+3C, = 3
C, =-3
C, =4
y(x) = 463 -3e™*
12. (a)
A Ak
P(X=k) = ° klx [Aismean ]
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13.

14.

P(X=2)

P(X=4)

Given that,

LUl
N
e

So, A= =+1
Thus option (a) is correct.

(c)
For a diagonal matrix
A

we know, AM
A+
2
A+ A,
min(A, + A,)

(b)

vV ol

\%

gt .A\2
2!
g™t
4]
g?.2\8
6!
9P(X=4)+ 90P(X=06)

[9-x4 9o-x6]e_A

o4 "30.24

oAt + 3)8
3At+ A8
0

302+ A%

1 or A2 = -4 which is not possible

-n(4)= -4n=-12.57
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15.  (d)

x; x=0
flx) = -x; x<0

{1; x>0

F(x) =
A

Thus left hand derivative # Right hand derivative
Hence atx = 0, it is not derivable
f'(x) does not exist.

16. (a)
x Imaginary
| 2
/ Real
) 0 2
| 2
x
ZZ+4z+13 =0
(z+22+9 =0
z=-2=+3i
Since the poles lie outside the circle/curve given, the integral value is zero.
17.  (d)
Here, M = 2xy—x2, N=—(x2 + 2 , y=
(1.1
oM oo N _
ay T oax \
oN oM
TS50 = - 0,0
= x oy - ¥ (0.0)
By Green’s theorem
oN oM
Mdx +Ndy = IV 9" dx d
aix+ Nely Max ay [
C
1
= J. —4x dy dx
0

=
N

1
_ [-4xdyTs dix
0
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18.

19.

(c)

f(x)
solve, f(x)
—Y X
”(x)
SO, at x
()
2
f(-4)
f(4)
(b)
du
at
du
at|,_x
4
(b)
fFAT=AT=A-AT=]
3 4 3
= —=||= x
5 5 5
= 3|14 3
x — pe— —
5 5 5
3 4 3
Sxtox=
5 5 5
=

4 LA 2 1
(5/2) 4 |,
_4{2_1:| = _§ =-0.6
5 4 5
2x -1
0
1 . . .
> point of inflection
2>0
%, f'(x) has minima

025-05-2=-225

16+4-2=18
16-4-2=10
X3+ )R

adcos® t+ bPsindt

= -3a3 cos? tsin t+ 3b% sin? tcos t

=3 sin tcos t(-a%cos t+ b3 sin 1)

gsin 2t(-a® cost + b® sint)

3
22

3 1 3 3 3 3
Z—0= — _ b
2)(\/—[8 +b] a + )

o
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21. (a)
04 h
‘[f(x)dx = E[(J/o +Ya)+ 2y 1+ Yo+ y3)]
0
0.1
= ?[(O+160)+2(10+40+90)]=22
22. (d)
im 3+X-43-X
x—0 X

B+ x-+3-x_3+x+/3-x
= lim X
x—50 X J3+x++/3-x

— lim (B+Xx)—(3-x)
~ x50 X(\/3+ X ++/3-x)

~ lim 2
B X—>0x(\/3+x+\/3—x)

_2 1
23 3
23. (a)
13 -2|/100] |13 -2]1 0 O
02 4|0 10=01 2|0 120
o0 -1/00 1 |O0O0 -1|0 0O 1
10 -8[1 -3/20
={01 2]0 12 0
00 -1/0 0 1
10 -8|1 -3/2 0
=01 2|0 12 O
00 1|0 0 -1
10 0[1 -3/2 -8
=/0 1 0|0 12 2
O01/]0 0O -1
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1 -3/2 -8
~AT=10 12 2
o 0 -1

24. (d)
1,-1,2,-2 are eigens of A
.. characteristic equationis
A-DA+1)(A-2)(A+2)
A-1)(N2-4) =
AM-BX+4 =0
By Cayley Hamilton theorem,
A*—BA2 4+ 41 = 0
A*—BA% = 4]
B = A*-5A2 4 5]
det B = det (A*—5A? + 5I)
= det (-4l + 5I)
= detl =1

Il
o O

. Option (b) is correct
Since -1, 1, 2, -2 are eigen values of A
-1+1,1+1,2+1, -2+ 1areeigensof A + 1
0, 2,3,-1are eigens of A + |
Hence det (A + B) = det (A + A*—~5A? + 5l)
= det (A-4l +5I)
= det(A+1)
=(0)(2)@3)(-1) =0
Hence option (a) is correct
traceof (A+B) = traceof (A+1)=0+2+3-1=4
Hence option (c) is correct

25. (b)

sintat

y
fcos fat =
0

o —"
~

Differentiating both sides w.r.t x

d(% ) dy d | sint | o
- et A t-
dy[-([COSt dt} o o2 'c[) ; o

N

, ay sinx?
Y .2
cosy? - 52
dy  2sinx®
dx  x-cosy®
26. (c)
n/2
1= | logsinxdx ()
0
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n/2
I= J(; Iogsin(g—xj ax
n/2
1= | logcosxax
0
Adding (i) and (ii)
n/2 /2 .
21 = [ (logsinx +logcosx)dx = [ |098|r;2xdx
0 0
n/2 n/2
or = [ logsin2x-dx- [ log2aix
0 0
n/2
I = f logsin2x dx
0
Let2x=1,s0dx = at
2
.7 . dt
I = || =
{)ogsmz‘ >
1 M2
I = §x2£ logsint dt
n/2
I = J' logsintdt = 1
0
n/2
21 = 1- [ log2at
0
T
= ——log2
1 509
27. (a)
dy 2
—+2 = *
O’x+ Y e
IF = eI2x~dx _ ex2
General solution is
yIF = [Q)-IFdx+c
y.e’“2 = fe”‘z-exgdx+c
y.ex2 =x+C
y = (x+c)e‘x2

28. (c)
The equation x> + bx + c=0h
Sox?+bx+c=(x-a)(x-B)

as roots o and p.
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1- cos(x® + bx + ©)

Lim

X0 (x - OL)2

x—=0 x

[Lim sinx _

29. (b)

30. (d)

From here,

Area

= Lim

2
2Sin2(x +123x+ CJ

xX—0 (X—O()Z
LimZSinz[(x—(x)(x—B)/Q]
o (x — )
2

2Lim Sin(x—oc)(x—B)/Z] l( _B)Z
= o) op) |

2
2(a-py

10

h
E[Yo +2(Y1+ Yot +)/n—1)+)/n]

§[0+2(4+7+9+12+15+14+8)+3]

705 m?
x+/x -3
1
1+—
2Jx
o 1) _5 2+4V2-8 0
f(x) 11
22
f(1.694)
= 1.694-
f(1.694)
1_694_1.694+«/1.1694—3 1607
1+
2./1.694
[ 1 1 1]

www.madeeasy.in

© Copyright: MADE EASY



