ANSWER KEY

SECTION A
Q.NO ANSWERS
1 a
2 c
3 c
4 b
5 c
6 a
7 b
8 a
9 c
10 a
11 a
12 c
13 a
14 c
SECTION B
15 X=1,4
16 _ log(sinx)
log (x2)
yi= log(xz)cotx—log(sinx)(i)
[log (x)]2
_ xlog(x?)cotx—2log(sinx)
x[log (x?)]?
17

We have f (x) = cos(2x + .:})

dy : n
—= -2sin(2x + 4
dx

N

3
Smee, — < X <
8 8

SA<2X+ —< 2A
4

i.e 3™ and 4™ quadrant
S i (P X
So, sin(2x + 4) 1s negative
dv. "
= ——1s positive
dx

Hence, f(x) is increasing in the given interval

Or




Let the radius be r and volume be V of the ball at any instant, then.
v =4y
3

SECTION C

18




19

Let A be a square matrix,

We can write, A = A/2 + A2

1 {
=LA+A)+A-4Y
Llet, A=P+Q

P=1A+4") Q=3A-A4"

Where,

Now, find Pt and Q*

P' = (3(A+ AN
4+4)’
A+ (AHY
A+ AY

Il
vl—-c‘.l-«\..l-—

|
5 b

So, here P is symmetric and Q is skew-symmetric matrices and A is
the sum of P and Q.

20

Given x=tan (-1- log y)
a
A1 1
=) tan x=—logy
a
= atan™' x=logy

Differentiating w.r.t. x, we get

a 1 dy
=9 ™ e
1+x% ¥ dx
dx 1+x°
2. dy
= 1+x%)—=ay
( o
Differentiating w.r.t. x, we get
a
(1 +x2)d—l’+ Zl‘.ﬂ=n.ﬂ
dx* dx dx
’)
- dl{

d.\
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(i) Reflexive:

If (a-b) is divisible by 2 then,

= (a-a)=0 is also divisible by 2

=(a,a) eR

Hence R is Reflexive ¥ (3,b) € Z

(ii) Symmetric:

If (a-b) is divisible by 2 then,

= (b-a)=-(a-b) is also divisible by 2

= (a,b)eRand (b,a) ER

Hence R is Symmetric v (a,b) € Z

(iii) Transitive:

If (a-b) and (b-c) are divisible by 2 then,
= a-c=(a-b)+(b-c) is also divisible by 2
= (3,b) R, (b,c) eRand (3,c) ER

Hence R is Transitive v (3,b) € Z

= As Relation R is satisfying all the three parameters, hence R is an equivalence
relation.

Now equivalence class [0] is the set of all those elements in A which are related to 0
under relation.

Now,

(a,0) ER

= a-0is divisible by 2 and a € A.
= a € A such that 2 divides a.
=a=0,24

Thus [0] ={0,2,4}

Or




Let f : W — W be defined as
n—1 ifnisodd
f(n) = S
n-+1 ifniseven
We need to prove that 'f is invertible.
In order to prove that 'f* is invertible it is sufficient to prove that f is a bijection,

A function f: A—B is a one-one function or an injection, if

fix)=f(y) = x=y forallx, ye A

Case i

If x and y are odd.
Let f(x) = f(y)
=2x=-1=y~-1
=2X=Y

Case ii:

If x and y are even,

Let f(x) = f(y)

=>x+1=y+1

=2X =Y

Thus, in both the cases, we have,
fix) =fly)y=>x=yforallx,yeW.

Caseiii:
If x is odd and y is even, then we will have x - 1 =y + 1.

= x-y =2 ,Not possible as difference of even and odd is always odd
Thus possibility of x being even and y being odd can also be ignored under a similar argument.

-~ Both x and y must be either odd or even.
Thus case iii would not be consider due to false result.

Hence f is injective.

Let n be an arbitrary element of W.

If n is an odd whole number, there exists an even whole number n - 1 € W such that
fn-1=n-1+1=n.

If nis an even whole number, then there exists an odd whole number n + 1 € W such that f(n + 1) =
-1=n

Also, f(1) = 0 and f(0) = 1

Thus, every element of W (co-domain) has its pre-image in W (domain).

So f is an onto function.

SECTION D
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A3 (i) Xu\g}u_\tm
b adth = |& =27
/”*LJ%(,J - N
Q‘) .__VrPWua = Ixbx h
- s(lg'lnfb

; ((.uj_lﬂa'b ) box hao  may vobwmaz .

~ Modmum VoPws = 432 o® (fri=3)

24

] SECTION E
1 -1 2 -2 0 1
A=[0 2 -3}and8= 9 2 -3
3 22 4 S
1 -1 2][-2 0 1]
Now AB=[O 2 -3} 9 2 -3
3 2 4|[6 1 2]
-2-9+12 0-2+2 1+3-4 1 00
0+18-18 0+4-3 0-6+6 010
[—6—l8+24 0-4+4 3+6-J Eo 0 1}
AB=1, - A-l=B
-2 0 1
Al=19 2 -3
L 1 -J
1 <1 2 x 1
A=[0 2 -3|,X=|Y|andC=|]
3 -2 4 z 2
X=A'C
x\ [-2 0 1][1] [-2+0+2] [0
y =9 2 3|[1]|=]9+2-6|=]5
z) L6 1 -2][2] [6+1-4] |3
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y = (log X)X + x¥Cosx

v ,
&}= i((logx)\) + i(xxcosx)
y, = logx*
logy, = xlog(logx)

1 dyy 1 1

S = X gogs * 3+ logllog)

du_ (s :

5 = (559 +loglogx) x (logx)
}:72 — XX COSX
logy, = xcosxlogx

—vl;g;z = X COSX. i+ X logx(—sinx) + cosxlogx

C:_\z — chosx(log X(COS X — X sin X) + COS X)

% = (log x)* [ —~+loglogx] + x*<** [log x(cos x - xsinx) + cosx]

26

Let a piece of length / be cut from the given wire to make a square.

Then, the other piece of wire to be made into a circle is of length (28 - ) m.

Now, side of square =i

Let r be the radius of the circle. Then,2ar =28~/ = r= l (28 -1)
2R

The combined areas of the square and the circle (A) is given by,

A=is1de of the square 2 4

2 2
=L+n[;.23—1.]

16 2n
2
g tion p
16 4n
d—qui{ i'28—1u—]'={_—_|28_f'
d1 16 4n 3 21
d—?=l+;>()
d! 8 2n
Now, ﬁ:n = i_i,gg_‘:,:“
dl 3 2n
w—-4:28-1
on

=in+41/-112=0




:1:&.
n+4

12 d°A
11“‘.1//

Thus, when/ = )

112
n+d
Hence, the combined area is the minimum when the length of the wire in

By second derivative test, the area (A) is the minimum when/ =

]

making the square is cm while the length of the wire in making the circle

n+4

e B2 28%
IS 2N = cm.
n+4 n+4

OR

We have, f(z) = (z — 1)(z — 2)*

Now, f'(z) = (z — 2)%(1) +2(z — 1)(z — 2)
=22 +4—4z+2(z* — 3z +2)
=z224+4 -4+ 222 — 62+ 4

=322 -10zx+ 8

i) For critical point,

f'(z) =0

322 —10z+8=0

= = 2,%

ii) For strictly increasing 3z — 10z + 8 > 0

:>:l:<'—§Um>2

For strictly decreasing 3z% — 10z +8 < 0
=>3<z<2

(ii) f7(z) = 6z — 10

Atz = %
f(z)=-2<0

So, it is point of maxima.
Atz =2

Fz)=2>0

So, it is point of minima.

Local minima value is 0.
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Solution

S—

Let:

Radius of the base =,
Height = h,

Slant height = |,
Volume =V,

Curved surface area=C

. ;o1
As, Volume,V = gﬁrlh
3V
> h -
2

Also, the slant height, !

)

‘/" oV )
[ e T

[ V2538

\" i
VOV 2y gt
e

an,
CSA,C = nrl
. VOV
> C(7) = nr

rrd

v OV 24 42000
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Y
=

VOV 2 2s

2y/9V2 20

2200V ',,"-f'l
VIV24a20

3
r

"
re

P 2 0
3a "V —"r®

r2/ 9V 34530
For maxima or minima, C/(") = 0

240 V2
N
=>

r V (1) G
5. R 9
= 2% —OV* =0

o 2.8 2
= 22°r® = 9V*

V2 2:4®
/ 9,26
222"
e
SV=y=
v 1
R ¢ 3V O\ =
V2 X ;
> V orr ) !
3 av2,
. r*y2
So,h=— x —
2 3
= h=1rv2
h /o
2.2 =42

AISU
o 3V : T 2 v , /T
Since, forr < (f) LC(") < 0and forr > ( = ) "y >0
v 2 a2
]
X = . 31 " e nrve
So, the curved surface forr ( . ) orV —— I8 the least.
V2 &
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