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DETAILED EXPLANATIONS

1. (b)
lim f(x) = lim (x-2) =0
x—2" x—2~
; = lim («°-8) =
lim £(x) = lm (*~8) <o
Also f2) =0
Thus lim f(x) - lim f(x)=f(2)
x—=2" x—2*
fis continuous at x = 2

and Lf'(2) = 1and Rf'(2) =12
- fis not differentiable at x= 2.

2. (d)
D = -96 for the given matrix
4 12 0 2 6 0
A = |8 24 16/=2%14 12 8
-4 0 8 -2 0 4

(Taking 2 common from each row)
Det(A) = (2> x D
8 x (- 96) = - 768

3 (0)
Given,
Trace A = 9
|A| = 24
Ao =3
Mty +hy =9
= 3+ )\,2 + }\’3 =9
= hy+Ay =6
4, (c)
b
Consider a symmetric matrix A = {Z d}
Given a+d = -8
|A| = ad - P?

Now since 1? is always non-negative, maximum determinant will come when b? = 0.
So we need to maximize

|A| = ad
= ad=ax [-(8 +a)] = -a® - 8a
M =-20-8=0
da 70T
= a = -4 is the only stationary point
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_ d?| Al ,
Since, d—2 =-2<0, we have a maximum ata = -4
a
a=—4

Since, a + d = -8, d = -4. Now maximum value of determinantis |A| =16

5. (b)
( 1+i )” ~
1-i
( L+i 1+ z)" .
- 1-i 1+i
a+i?)" :
- 1-12
1+242i)
- 1+1 !
(1 -1+ 21')” _
= > =
= " =1
= n =
6 (b)
(3AB + ABA)" = 3(ABY + A(BAY
= 3B’A” + MA'B’
= -3BA - MAB = -(AAB + 3BA)
A =3
7. (b)
From the graphs below, we can see that only 2e is strictly bounded.
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8. (a)

6+8i (6+8i)(1+2i)
1-2i (1-2i)(1+2i)
-10 +20i

= — =-2+4i

ld = J(2)? +(@)? =25

9.  (b)

—e

=
>
v

s
I

Tf(x)dx =Te_2xdx =
1 1

10. (b)
P(E) = Probability of head appearing in odd number of tosses
= P(H) + P(TTH) + ........

11. (¢)

12. (o)
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Volume = f” dzdxdy = ” zdydx
3x 3x
4y 4 aln
= J.'[(S—x—y)dydx=.|.£8y—xy—?] dx
00 0 0
P PO e |
AU R U RN

4
=48-22=26

52 1120
32

Characteristic equation is |A -M | =0

0

13.  (b)

—A 2 -2
-12 22-12 12 | =0
-12 22 10-A
= —A[-220 + 220 - 10A + A2 + 264] - 2[-120 + 124 + 144] - 2 [264 - 264 - 12A] = 0
= -MAZ + 120 + 44) - 2(121 + 24) + 241 =0
= A3 - 1202 - 44) - 24% - 48 + 241 = 0
= A 1202 - 441 -48=0

= A+1202+440+48 = 0
= A+2)A+4HRr+6) =0
= A= -2,-4, -6
6
Ratio = 5= 3
14. ()
I = Jsec 0(sec’ 0)dO
= sec GJ. sec” 0d0 — _[tan 0(secO tan0)d0
= secOtan6 - Isecﬁtanz 0do
= secOtan6 - I(secz 0 —1)sec6d0
= secOtan0 - _[sec3 0do +.|. secOdo
= secOtan0 - I + In|secO + tan |+ C;
I = %[sec@tan@ + ln|sec6 + tan6|] +C
On comparing, a =2
15. (a)

Order of a differential equation is order of highest order derivative occurring in it.

Degree of a differential equation is degree of highest ordered derivative occurring in it when the
derivatives are free from fractional power.
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16. (a)
n/2
J. sin™ cos x dr _ K(m—l)(m—3)(m—5) ...... (n-1)(n-3)...
0 - (m+n)(m+n-2)(m+n-4)..
n/2 m,n€eeven
Where, K= 1 else
Here, m, ne even
k=T
- 2
Substituting values,
n/2
J. sint xcos? x dx = (3)'(1)'(1)-E
0 6-4-2 2
n/2
. 4 2 3n
dx = 2=
= { sin” xcos”x dx = o
17.  (d)
(Cos6+isir16)7 B (cose+isin6)7 B (c056+isin6)7
i*(cos0 + sin9)4 (cos® —isin®)*  [cos(-0) + isin(-6)]*
i
. . 7
- (C059+151“9)_4 = (cos110 +isin116)
[cosO +isinB]
Comparing with x + iy, we get
x = cosl10
y = sinl10
18. (d)
A=Al =0
3 1] (A 0
2 0] [0 ] 7°
3-12 1
=0
SBA+A2+2 =0
M-3L+2 =0
A2-3A+2 =0
A-3[+2A1 =0
19.  (¢)
AX = AX
a b|3 p 3
¢ d|-6] = 9
3a-6b = -18
3c-6d = 36

.:..(ii)
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a b3 3
L]l
3a-3b -9
3c - 3d 9

From equation (i) and (ii), 2 =0 and b = 3.

From equation (ii) and (iv), c = -6 and d = -9.

w= [0 a5 3

20. ()
T dx ]-r dx
Oc(coszz+sin2;)+d(coszz—sin2 ;) - 0(c+d)c052§+(c—d)sin2g
m sec® X dx 1 = sec? X dx
= 2 =
0(c+d)+(c—d)tan2£ (C_d)om+tan2£
2 (c—d) 2
2 [c=d c=d|[
= % tanHtan T |-
c—d\c+d 2\Nc+d )
= 2 C_d[tan_loo—tan_lo]
c—d\Vc+d
- 2 Eo T
(c—d)(c+d) 2 24?2
21. (b)
The Taylor series expansion for
NN S S
S = X =TT e x
- 1_ﬁ+£_£+ — o0 < < oo
cosx = TR T T x
3. 3 x2 3x° 1t 3x°
—sinx+cosx = l+—x———-———+—+——........
2 21 230 4! 25!
3 ¥
= l+-x——-——+..
2 2 4
22.  (a)
4
Since JZBP(JC) =1 . 0111273 a
c+2c+2c+2+52 =1 P(x) 112211 )5
6c2+5c-1 = 0 6 g Z 336 gg
1 xP(x) |0 |=|=|—= | =
c = g,_1 6163636
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=

Since P(x) = 0, the possible value of

_ 1
‘T 6
2 4 3 20
_ P 0+= —+—
Mean = %x (x) = 6 6 36 36
= 5—9=1.638
36
Variance = o2 = E(x?) - [E(x)]?
2
JCRERERER R
6 6 6 36 36 36
= 145
23. (a)
Given, Y13y = 0andy(1) =4
dx
dy
dx -3y
J'd—y = J—3dx
y
= Iny = -3x+c
= y =¥ et=ce™
y(1) = e’ =4
4
= c = 3
IR R Je 3%
So, y = — =4e’e = 80.34¢
e
24. (b)
We know that,
A.Adj(A) = |AlT
1 21
and, Al =13 7 0
4 6 1
Expanding along c,,
|A] 1><3 7+0+1><1 2
: =
4 6 3 7
= |Al = (18 - 28) + (7 - 6)
= Al = -9
1 00 -9 0 0
- A.Adj(A)=-90 1 0/={0 -9 0
0 01 0 0 -9
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25. (d)
Img
J3i
Re
S. 1 . . —_ Z .
ingularity in f(z) = 2.3 18
at z = ++/3i out of which +/3i lies outside ¢ and —J/3i lies inside c.

Using Cauchy’s Residue theorem,

If (2)dz = 2mi[ T Residues of f(z) inside c |

Res _ 1 . zZ
NOW, Z%—\/gi = Zl_lir/lgi(z + \/gl) Z2 + 3
= lim (Zh@)z = 3 _1
z%ﬁi(z+\/§i)(z—\/§i) —2\/51' 2
z (1 .
= dz = 2151(—) =T
'[ 22 +3 2
26. (d)
In matrix A, column-1 elements are proportional to elements of column-3 so,
Det [A] =0

Note: In a square matrix if any two rows (column) are identical (proportional) then value of
determinant of that matrix is zero.
27. (c)
A function f(x) can be represented by a Fourier series if it satisfies Dirichlet’s condition i.e.:
* f(x) is defined, single valued and periodic with period 2.
* f(x) is piecewise continuous.

* f(x) has finite number of discontinuities in any one period,

1
flx) = Y has infinite discontinuity at x = -2.
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28. (¢)

f(z) has two simple poles at,

and

So,

29. (b)

Given,
Also,

and

U

U

U

U

30. (d)

and

Res (2) = lim(z-6)(s) = ©2O=D 3

26 6+1 7
Res f(2) = lim (2+1)f(2) = % -3

0 6
sum of residues -t

!

i p

90 1(I)O X =110
P(90 < X <110) = 0.4
P(-eo < X <o) =1
P(X =2 110) = P(X < 90) = P (due to symmetry)

1=04+2P
P=03
P(X < 90) = P(X >110) = 0.3
P(X <110) = 0.7
0z
o = 2% (% + y?) ...(3)
oz
oy =2 f@ Y (i)

Dividing equation (i) by (ii),

0z
w2 +YY)
9z " 2y f(x* +yP)

dy

0z _x0z

ox Yoy
%_x%_o
Tox oy T
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