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SECTION A
1 (Answer: C) 1m
IfAisa3 X 3 matrixand |A] = =2
For a matrix of order n:
ladj A = |A]™
Therefore:

ladj A] = (=2)* = 4
Again,adj Aisalso a3 X 3 matrix.
So:
ladj(adj A)| = |adj A|* = 4* = 16

2 (Answer: D) Im
The given matrix is skew-symmetric because:
aij = —a; and all diagonal entries are zero.

For every skew-symmetric matrix of odd order:
|A|=0

3 (Answer: B) im
|A| = cos*x — sin®*x
|A| = cos 2x

(%)= = —2sin2x

Atx = m/4:
(d|A|> = —2sin(r/2) = -2

dx

4 (Answer: A) im

f(x) = kx — sinx

f'(x) = k — cosx

For strictly increasing function:
f'(x) > 0 for all x
Since cos x € [—1, 1], minimum value of k —cos x isk — 1
So:
k—1>0
k>1




(Answer: C)

y = log(log(log x°))
Using chain rule:
dy 1 1

= X
dx log(log x®) ~ log x®

5
X —
X

Im

(Hence statement D is incorrect)
Matrix multiplication is possible when:
Number of columns of first matrix = Number of rows of second matrix.
Matrices need not be of same order.

Im

(Answer: C)
fx) = |x+1| — |x+2| + |x+3] — |x+4|
Absolute value functions are continuous everywhere.
So assertion is true.
Reason is false because:
Every differentiable function is continuous,
but every continuous function need not be differentiable.

Im

SECTION B

% +1/2

¥ m

Yam

(A)

Volume of sphere:

4
v = (3)m

Surface area:
S = 4nr?
Given: rate of decrease of volume o« surface area

Yam

Yam




av % m
— & 4mr?
dt
= —k(4nr?)
But:
av Ar? (dr)
ac - \ae
Equating: % m
dr
amr? (2) = —k(amr?
r at (4mr?)
(dr) -k
dt)
Thus radius decreases at a constant rate.
(B)
Let the numbers be x and y.
Given: xy = 256
_ 256
Y= X
Sum:
256 dS 256
SEx A=
For minimum value: 1m
256
1 - 7 == 0
X2 =256
x=16
y=16
Therefore least sum occurs for 16 and 16 im
10 -1
1 o =2 _
a=ly & Fhe= o]
AB exists because order is (2x3)(3x1) = 2x1 % m
1
AB=| | 1m
BA does not exist because multiplication (3x1)(2x3) is not possible. ”
¥ m
SECTION C
11
(sinx)Y = y€osx
Taking logarithm on both sides: Y m
y log(sin x) =cos x - logy ’
Differentiating implicitly:
d . : d
(d—Z) log(sinx) + ycotx=—sinxlogy + (CO; X) (d—Z) im
1m

d
(d_z> [log(Sin X) — COS X/Y] = _SinXlOgy _ YCOtX




Therefore:
(ﬂ)= [-sinxlogy — y cot x]

dx [log(sin x) — cos x/y] % m
12 0 4 2 %Bm
A=|1 2 —5] thenA=% (A+AD) + % (A-AD)
6 0 1
0 4 2 0 1 6
(A+A")=|1 2 -5|+|4 2 0]
6 0 1 2 =5 1
0 5 8 0 5 8
=5 4 =5 :%(A-FAT)—‘/:\S 4 —5]
8 -5 2 8 -5 2
= Symmetric matrix 1m
0 4 2 0 1 6
(A-A") =1 2 —5] —l4 2 0]
6 0 1 2 =5 1
0 3 —4 0 3 —4
=|1-3 0 -5|=>%A-AH)=%|-3 0 —5] 1im
L4 5 0 4 5 0
= Skew-symmetric matrix ,
Therefore A =% (A + AT) + % (A - A7) 2m
13 A) Given: xy = e*7Y %m
log(xy) = log(e* ™)
logx +logy=x — y
Differentiate both sides with respect to x:
;_x“"fi") +flix(;ogy> =j—x(§x -
Y y
6@z
Bring%terms to one side:
1\ rdy\ dy 1
(;d)(a)+a= '3
vl x —1
rrd R
d_y 1+ y] _x =1
dxL 'y x 2m
Therefore,
dy x —1 y
az [ X ]X [1 + y]
dy ylx—-1)
dx x(1 + y) % m
OR
B) x1+y = yJV1+x
*(1+y) = y*(1+x)
X+ x*y = y* + xy? Z2m




(= y) + (% —xy) =0
(x=»)x+y) +xy(x—y) =0
(x—y)x+y+xy) =0
Since x # y for this branch of the function,
x+y+xy=0
y(1+x) = —x
y = —x/(1+x)

(d_y> A +0(-1) - (-0 ()]

(1 + x)2
(ﬂ)_[—l—x+x]
dx (1 + x)?
Therefore,

(%) - (1 -I-lx)2

dx

Im

Im

¥%m

SECTION D

14

Volume condition:

250
xzh = 250,X2 =T
Land cost = 500x?

250 125000
 s00(2) -

h h
Digging cost = 4000h?
Total cost function:

125000
C(h) = — + 4000h?

Differentiating:

, 125000
C'(h) = —~=5— + 8000k
Setting C'(h) = 0:
8000h% = 125000

, 125 5
h =T=>h =Em

Second derivative:

250000
C (h)=T+ 8000 > 0

Hence cost is minimum at h = 5/2 m.

Minimum cost = 275,000

Also:

250

x?=——= 100

N Ul

x = 10m

Im

Im

2m




15

Let English typing charge = Xx per page
Let Hindi typing charge =y per page
Equations:
8x + 4y =200
5x + 10y =275
Matrix form:

8 411¥ 200
5 10] [y] B [275]
|A] = (8)(10) — (5)(4) = 60

if4=[% Plthenadja=[¢ 7]

Therefore adj A = [10 _4]

-5 8
OR
Solving equations:
X=A4"'B

[;] = 1920000]= [;(5)
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Im

Im

2m

2m




