SECOND YEAR HIGHER SECONDAY SECOND TERMINAL EXAMINATION,
MARCH 2025.

ANSWER KEY

1. a) B) one-one but not onto
b) R is one-one but not onto (Every element of B has at least one element in A - 7 of B has no
pre-image.). -~ R is not bijective.

2.a)

fo 2]+ [17 =0 4
2+x+y 6+0]=[8 6]
0+1 2x + 2 1 8

6
2x+2=8=>2x=8—2=6=>x=5=3

2+x+y=8=2+4+3+y=8=>y=8-5=3

3.a)A)y =sin"1x

b) Putx = tanf = tan 'x =0

L Vi+x2-—-1 L (seco —1 1 — cos@
tan"!| ——— | =tan™ (—)ztan ( )
X tanf sin@
4 _1<1—0050) can-1t (0)_9_1t 1
= tan sy = tan anz—z—zan X
4. a) C) x3
b) f(x) =x?>—4x+6
f'(x) =2x—4

For increasing or decreasing, f'(x) =0 =>2x—-4=0=x =2
Therefore, the intervals may be (—, 2) and (2, )

Whenx € (—0,2):sayx=1,f'(1)=2—-4=-2<0 1
Whenx € (2,00):sayx =3,f'3)=6—-4=2>01

~ fisincreasing in (2, ) and decreasing in (—, 2).
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5. a) lim (kx +1) = lim cosx
X—-T X—-T

nk+l=cosm=rnk+1l=-1=nk=-1—-1=-2

m—4
T

2 4
D@ =--@D+1=——+1=

6. a) e*sinx

b) puttan~lx =t

dx =dt

1+ x2
Whenx =0,t =tan™10 =0

Whenx =1,t =tan"!1 =%

s
7 a) C) "
byda=i—k
il =vI+1=v2
Unit vector perpendicular to d = %
ik
V2
__ P(ANB)
8.a) P(B/A) = @A

P(ANnB) = P(A).P(B/A) = 0.8 x 0.4 = 0.32

P(ANB) _ 0.32
P(B) ~ 05

b) P(A/B) = = 0.64

9.a)3
b)a) Foranya€ A, la—al =0,is even
~ R is reflexive.
b) Let (a,b) € R, then |a — blis even = |b — a| iseven = (b,a) €R
~ R is symmetric.

c) Leta,b,c €A.
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Let (a,b) € R and (b,c) €ER

= |a — b| is even, |b — c| is even
Buta—b+b—c=a-c
Hence, |a — c| is also even.

~ R is an equivalence relation.

waa=[% la=[] 7]

2
1 ~_116 0
LetP—E(A+A)—E[0 .
.16 0 .
P =3lo 4]—P,symmetrlc

Let Q =%(A—A’) =%[_02 ‘]

Q' = %[g _02] = —%[_02 g] = —Q,is skew symmetric.

6 0
0 4

0 2

Now,P+Q=%([ 2 0

] + D = %[_62 i] = [_31 ;] = A, a square matrix.

Hence, verified.

ar=aa=[3 N[3 J=[% 3
5A=E55 150
s A=SA+TI= —85 g]_[iss 150]+[3 (7)]:[_07 _07]+ g g =0
11.
D/—\C
r y
A - 78
X2 +y?=2r)? =y’ =4r?—x% . ... (1)

Area, A = xy = xV4r? — x?
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let Z = A% = x2(4r% — x?) = 4r?x? — x*

az

— = 47r?2(2x) — 4x3 = 8r%x — 4x3

dx

d*7Z

W = 87"2 — 12x2

For maximum area,

az

a=0=>8r2x—4x3 =0=8r2=4x2 = x2 =212 = x =2r
d*Z

W —=8r2—-1202r?) =8r? —24r? = -12r? <0
dx?

Hence, Area is maximum.
cyt=4r? —2r2=2r2 = y=2r=x

Hence, the rectangle becomes a square.

12. a) dr’s of required line are a, b, ¢
Since the required line is perpendicular to both the lines, we have
a—b—2c=0
3a—5b—4c=0
Solving we have

a_b_c
4-10 —-6+4 —-5+3

Equationis? = d + Ab

F=1+2]+3k+A(31+j+k)

yZ_ _£_4_x2
13.?—1 = 2
y2=Z(4—x2)
3
y=35 22 _ 42
2
A=Jydx
0
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2

3 (2 3 [x 2 ]
— 2 _ 42 —_|= 2 _ 42 in~1(—
A—ZfO\/Z x?% dx > |2 2 x% + 2sm (Z)L

3 3 T 3
= — in~1 —_ = =X X — = — . [
> [0+ 2sin™*(1) — (0 + 0)] > 2 > =57sq units

14.2) @D+ (G -ND+(kk)=1+(-1D+1=1
b)OA=1+j+k
OB =i+2j+3k

BAXBC = 4i—-2j+k

Area of AABC = % |BA x BC| = % xV16+4+1= g square units.

15. Let E4, E,, E; be the event of getting the boxes.

1
P(E1) = P(Ez) = P(Es) :§

Let E be the event of getting a gold coin.

P(E/E)) =3, P(E/E;) =3, P(E/Es) =5

Required probability = P(E,/E)

_ P(Ey) P(E/Ey)
P(EL) P(E/Ey) + P(E;) P(E/E;) + P(Es) P(E/Es)

1

1.2 2
_ 372 _ 2 . 1 2
1.2 1.0, 1_1 2 0,1 1 3 3
3Xzt3xXgat3xz 23+t 1+3 3

16. a) Z—z+ sinx =0

dy .
dx_ Sinx

dy = —sinx dx is in VS

fdyz—fsinxdx

y = —(—cosx) + A
y = cosx + A, proved.
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dy 2
dx XY TH
P=—, Q=x

1
J.de = Zf;dx = 2logx = logx*
i) IF = edex — elogxz = x2
- [Pa — 2 — 3 _ﬂ
i) [ Qe! P™dx = [x.x?dx = [x*dx =T+ C

Solution is yel P4* = [ Qel P4 dx

x2—£+C=> —£+i
Yx =7 Y= T2
17.
) t= X
a) x =c¢ — =C
dt
c dy c
=—$—=—_
Y t dt t2

dy dy dt c 1 1
—=—X—= X
dx dt dx t? ¢ t2

dzy_d(dy)_d< 1)_d( 1)><
dx?  dx\dx) dx\ t2) dt\ t2

11, 1 1. dy _2 2dy
—x3 3712 = 0= x~3 32 —
3x +3y dx X3ty dx
2
_2dy _2 d X 3 y3
3 x3

i) y = sinx ¥

logy = cosxlog(sinx)

1dy .
——— = coSXx.——.CcoSx + log(smx)
y dx sinx

dy

— = y[cosxcotx + log(sinx)(—sinx)] = (sinx)>*[cosxcotx — sinx log(sinx)]

dx
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18.i) LetAX =B

2 3 3 X 5
where, A=1|1 -2 1|, X= Iyl, B=1-4
3 -1 -2 z 3

i) [Al =2(4+1)—-3(-2-3)+3(-14+6)=10+154+15=40#0
=~ the system is consistent.

Hence, A~! exists.

iii)A1; =5, A12 =5, A13 =5
A21 = 3,A22 = _13,1423 = 11
A31 = 9,A32 = 1,A33 = -7

5 3 9
adjA=|5 -13 1
5 11 -7
ai= L aia 12 is ‘i
.a = — —
14 49" T 40
1 25 —12 + 27
X=A‘1B=E —13 25+52+3
—7 0125 — 44— 21
x—1y—2andx——
19.
] x d
Pl i+
. X _ A N B )
€ x+D(x+2) x+1 x+2 777

x=Ax+1)+B(x+1)

Putx = -2
—2=B(-24+1)=-B=-2=B=2
Put x = —1

—1=A(—1+2)+0 =A=-1

”x+1 ”x+1 xiz]dx

———lgl +1|+21g| +2|+C——lg—( 2)2 +C
oglx oglx 0
|x + 1|
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1
_—
i fx2—6x+13dx

_f dx _ dx _1t _1<x—3)+c
) —ex+32+227 -3z +22 2"

i) [/ — 1]dx

x—1=0=>x=1

I—fl—(x—l)dx+f (x —1)dx

3o

1 0 [ 4 — (1 Q]—1+8 4_tiq=5
[___ 2 2 2 T

20.Z =3x + 4y

x+2y <10 3x+y <15
X 0 10 X 0 5
y 5 0 y 15 0
Y

Prepared by Remesh Chennessery cfust94@gmai. com

8|Page



Point Z =3x+4y

A(0,5) Z =3(5)+4(0) =15

B(4,3) Z =3(4) +4(3) =24 < Max
€(5,0) Z =3(5)+4(0) =15

D(0,0) Z=0

s~ Maximum of Z = 24 at B(4,3)
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