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DETAILED EXPLANATIONS

1. (c)
Commutative for multiplication of matrices does not hold.
AB # BA
2. (a)
Probability = J f(x)dx
2
=1 = =7
= [|ze? |dx = |-e2 | =¢ =0368
5| 2
b
3. (c)
s
The matrix formed by the coefficientsis |1 2 1
1 a]
Determinant = 242 -2a -4
. D =0fora=2ora=-1
(A) If D # 0, then the system will have unique solution because the rank of matrix will be 3.
2.1 2
(B) If a = 2, the matrix formed by the coefficientsis |1 2 1
21 2
The rank of matrix is 2.
Considering ‘z” as side unknown.
2 10
The characteristic determinant will be |1 2 b
2 10
The determinant of this is 0.
The system will have infinite solutions when a = 2.
-1 1 2
(C) If a = -1, the matrix formed by the coefficientsis | 1 2 1
2 1 -1

Its rank is 2.

Considering ‘z” as side unknown.

-1 10
The characteristic matrixis | 1 2 b
2 10

The determinant of this matrix is 3b.
The system will have no solution if b # 0

For a = -1 and b # 0, the system will have no solution.
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4. (b)
Probability density function:
flx) = he™, x>0

oo

E(X) = fx-f(x)-dx

0
= J.xk-e_k”dx _1
0 A

Var(X) = E(X) - [EX)P
E(X?) = TxZ- f(x)-dx

0

T 2
2 Ax
= _[x ‘A-e dx = —
0 A
2
2 (1 1
= Var(X) = XT_(X] = k_z
5. (b)
1 2 1
A=12 31
1 10
R, < R, -2(R)) and Ry <~ R; - R,
[1 2 1]
=10 -1 -1
10 -1 -1]
R, < R;-R,
[1 2 1]
= A = -1 -1
10 0 0]
Rank of matrix is 2.
6. (b)
For a non-trivial solution of homogeneous system of equations,
Al =0
21 2
where A=1113
4 3 b
5 13 13 9 11
I <N B A e PR
= b =28
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7. (d)
Given, np = 4
npg = 2
N U
q= 2 P = 27 n=
P(x=1) = "C,p'q"-"
_se 1)1y _8_1_1
2 l2)  2f 2t 3
= 0.03125
8. (b)
lim f(x) = lim(x-1)=0
x—1" x—1"
lim f(x) = lm(@x*-1)=0
x—1" x—1*
Also f1) =0
Thus lim f(x) = lim f(x)=f(1)
x—1" x—1*
= fis continuous atx = 1

And Lf(1) =2, Rf'(1) = 1

= fis not differentiable at x =1
9. (d)

f(x) = /36— 4x?

Atx=0,fx)=6

Ifx#0=fx) <6

. fhas absolute maximum atx =0

Atx=3,flx)=0

~. fhas absolute minimum at x = 3.
10.  (¢)

Using Crout’s method

2 4] by 071 wy
6 3| |y Ly||0 1

L, =2 hyu;, = 4
4

Upp = Ezz
Ly =6 by + 1y =3
6x2+[, =3
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3-12

Ly, = -9
So, LU decomposition of given matrix is

o] el

Note: Candidates can use options to solve such questions.

11. (¢)
e—?» AT
P(x=71) = I where A = np
A = 500 x 0.006 =3
P(x<1) = P(x=0)+ P(x=1)
e et
= +
0! 1!
= e3+¢3.3=4¢3
12.  (d)
E[6 X] = 6.E[X] =6
Var[6 X] = 62 Var[X] =36 x2=72
E[1-X] =1+ (-1)E[X]=1-1=0
Var[l - X] = (-1)?Var[X] = Var[X] = 2
Var[l-X] # 3
13. (o)
Maximum number of distinct eigen values = Size of matrix A.
. S, is False.
Sum of eigen values = Sum of diagonal elements.
. S, is False.
14. (a)
LAl = (1-2) (W2-2)+Q2-2) -A=-23+A2
= A3+A2 =0
= -AMA-1) =0
A=0Ar=1
The largest eigen value is 1
- 11
A-I=1]1 21
__1 1 O_Rl (—)RZ
(1 -2 1]
= 0 -1 1
-1 1 0_R3<—R3+R1
1 21
= 0 -1 1
—O _1 1 R3(7R3_R2
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1 -2 1
= -1 1
0 0 0 Ry <Rq-2R,
1 0 -1
= 0 -1 1
0 0 0
[A-T]X = 0

X=Xy = 0= x;=x,
Xt = 0 = x,=x,

[, ] [x] [1
% = x2 = X3 =1 x3
X3 X3 1
[1
x; = |1] is an eigen vector.
11
15. (a)
y = x>-6x+9=(x-3)>
y@2) =1
yo) =4
Y

@/

. Maximum value of y over the interval 2 to 5 will be at x = 5.
16. (b)
2 4
I = .l.—z‘l_x ‘dx

The given function is an even function i.e., f(x) = f(-x)

= I = 2J.02‘1—x4‘dx
- 2{]01(1—x4)dx+j12(x4 —1)dx}
1 2
= Z{P—x—;} +[x—;—x} } =12
0 1
17.  (b)

6(13 x 11 - 4 x 37) -3(32 x 11 =10 x 37) + 7 (32 x 4 - 10 x 13)
= 30+54-14=10
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18.  (b)
of of
— =2-Xx -~ =2-2
ox dy Y
9 9 9
r=—f2=—2 t=—J:=—2, 5= f=
ox dy 0 xdy
Finding stationary points,
of
— = 2-%x=0
ox
=x=1
of
P 2-2y=0
=y=1
At the stationary point (1, 1)
rt-s> = (-2)(-2)-0=4>0
So, f(x, y) is maxima at (1, 1
Maximum value of f(x, y) = 2+2+2-1-1=4
19.  (¢)
lim———* 9 form
-1x-1-logx 0
i(ch) -1
= lim dx 1
x—1 1 _ O _ -
x
Let, y = xF
logy = xlog x
d
1dy = x-l+1-logx
y dx x
d, . N
or E(X ) = x*(1 + logx)
X
_ lim Y (1+logx)-1 (0 form
x—1 1- 1 0
x

d(xx)-(1+logx)+xx(1)—0
- 1 dx x
m

x—1 1
x2

1
*(1+1 2 x| +
X (1+logx)” +x (x) 1(1+0) +1-1
= lim - = -
x—1 X 1
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20. (a)
lx-2]
3
x—-2
fle-2l,,
T x
21. (d)
Let u
Then du
dx
sin\/;
J. dx
Jx
22,  (a)
Using Doolittle method:
A
25 5 1
64 8 1
144 12 1
Uy =25 U1, =5 upy=1
Uy Iy
Iy
Lyt + 1y
2.56 Uy, + Uy,
Uy
Uy by + Uy

|
Jj(—l+%)dx+]j(1—%)dx

[~ +[2Inx ]} +[x] - 2[Inx];

2

—(2—1)+21n2—21n§+(3—2)

2In2 —21nE
2

21r1£=21r1é
3 3

2

Jx

1

2x
du - 2\/;

sinu .
2Jxdu = 2|sinudu
o o = o

—2cos\/;+c

Lu

1 0 O|luy up up
Li 1 0| 0 uy iy
Iy L, 1] 0 0 uy,

64

6 2.56
25
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Uy, = -1.56
Ly 1y, = 144
144

Lytyy + Ly, = 12
(5.76 * 5) + (i, Ip,) = 12

l, =35
Ly + by + sy =1
Usy = 0.7
So, LU decomposition is
1 0 O 25 5
L =256 1 0 u=,0 -48
576 35 1 0 0
23. (d)
w2 sinx
I = Jlog( )dx
0 cosx
n/2
= J [log(sin x)dx — log(cos x)dx|
0
n/2 - n/2
= J logsin(——x)dx— I log(cos x)dx
0 2 0
I =0
24.  (c]
The tree diagram for above problem, is shown below:
3/10
1/2 Bagl Red
1/2 Bag2 — > Red
P (bagl |Red) = P(bagl "Red)
(bagl [Red) = =% Red)
>0
=7 3 1.1°-3 1-037
XX
2 10 2 3 20 6

25. (c)
y = x> -6x+9=(x-3)?
y@2) =1

1
-1.56
0.7
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y(5) =4

c/

~. maximum value of y over the interval 2 to 5 will be at x = 5.

2. (d)
AX

Il
os]

-2 1 1 : I
1 -2 1 :m
1 1 -2 : n

Augmented matrix, [A : B]

R, — Ry + R, + R;:

-2 1 1 /
|A:Bl = |1 21 m
0 0 O l+m+n
Since, [+m+n =20
Rank of [A: B] = 2
Rank of [A] = Rank of [A : B] =2 <3 (Number of variables)
= Infinitely many solutions are possible.
27. (d)
For A =1
0 -1 X1
11 1{x| =0
2 2 X3
1
Xl = O -1
0
For A =2
-1 0 -1} x
1 0 1 Xy =0
2 1 X3
x,+tx, =0
2x; +2x, + x5 = 0
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-2
X2 = Cy 1
2
For A =3
-2 0 -1|x
1 -1 1 x| =0
2 2 0 x?)
X, = -X,
-1
X = 7353
-1
X3 = C3 1
2
Since, XlTX2 0
X' X3 # 0
X, TX, # 0

None of the above is correct.

28. (d)
fx) = 2 -3x2-12x +5
f(x) = 6x*-6x-12
For minima/maxima, f'(x) = 0

6x2-6x-12 =0

¥2-x-2=0
x+1D)(x-2) =0
x =-1,2
f(x) = 12x -6

f7(-1) = -12-6=-18<0 =  maxima
f(2) =24-6=18>0 =  minima
The function has maxima at x = -1 and minima at x = 2.
Critical point (-1, 2) draw plot on line graph:
Since 0 € (-1,2)and f/(0) =6 x02-6x0-12=-12<0
I P

] ' |

|
I
-1 0 2

The function is decreasing between -1 and 2.

29. (a)
Given,
. sec’x-2tanx 0
lim———~— : — Form
s 1+cosdx 0
4
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Applying L hospital rule

L (sec?

- lim 4%

x—2tanx)

T

4 dx

x> d—(l +cos4x)

(2secx- secx tan x — 2 sec? x)

T —4sindx

sec” x (tanx-1)

s —2sin4x
4
Applying L” hospital’s rule

= lim

: 9 Form

2secx- secx- tanx (tanx—1)+ sec? xsec? x

Y
P
4

_221(-1D+22 1

-8(-1)

30. (a)
Operating R, - (R, + R,) we get

x+2 2x+3 3x+4
2x+3 3x+4 4x+5 =0
0 1 3x+8

x+2 2x+4 6x+12

or x+1 x+1 x+1| =0
0 1 3x+8
1 2 6
or (x+1)(x+2)]1 1 1 =0
0 1 3x+8

To bring one more zero in C,, operate R, - R,.

01 5
(x+1)(x+2)1 1 1 | =0
0 1 3x+8

Now expand by C,.
-(x+1)(x+2)Bx + 8-5)
Thus, X

-1, -1, -2.

—8cos4x

(Operating R, - R, and R, + R;)

Oor-3(x+1)(x+2)x+1)=0
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