SECOND TERM EXAMINATION, ANSWER KEY, DEC - 2024

1. (i) (c) Transitive only
(1) (1, 1), (2,2), (3, 3), (2. 1), (1,2), (1, 3). (3. 1)

20 (20 () (it

3. (1) (b) Skew symmetric matrix or
(d) Zero matrix

1 2 0
@1 2 1].[2 0 1]” [6 2 4]”
1 0 2

=4+4x] "4 +4x=0=>x = —1

4. f(x) =sinx-cosx f'(x) = cosx+ sinx
f'(x) =0 =>cosx+sinx=0

. . 31
=> sInX = —COSX . =—

There are two intervals (0,%”) (T,n)

f'(x) >0 on (0,%") & f'(x) >0 on (%",r[)

f(x) is increasing on (0,%”)

f(x) is decreasing on (%, n)

cosx—sinx

5.0) f ———
— 1 —
(i) fo 6x+13 - fx2—6x+9+4 -

1 1 -1 (x-3
fmdx =;tan I(T)-*—C

———dx = log|cosx + sinx| + C

cos x+sm X

6. (i) Order 2, Degree 1
_ ax
T 1+x2
1y =tan?!

byb 14 7
oS0 = = = —— =

ball;] ~ V6vs0  5V3
7
6 = cos™ (ﬁ)

9. (1) (b) [x]
(i1) ;—‘; = a(—sinB + (0. cosO + sinB)) = abcosO
% = a(cosB — (—0.sind + cosB)) = absind

dy
— = tan6
dx

10. Let x be the length of the square to be cut

off and V be the volume of the box
V = (45 —2x)(24 — 2x) x
= 4x3 — 138x% + 1080x
= 12x% — 276x + 1080
=0 =>12(x*-23x+90)=0

=12 (x-18) (x—-5) =
x =18,x=5

—(X 5)<0 E(X_18)>0

dx2
~ Volume is maximum whenx = 5

2
IV _ 24x— 276
dxz

11.G) 0
i) 7163 — xldx + [ 13 — xlds+ [7]x® — x|dx
= f_ol(x3 —x)dx + fol —(x® — x)dx+ ff(x*" —x)dx
= fo (3 - x)dx + flo(x3 — x)dx+ flz(x3 — x)dx

_[___] [ﬁ_ﬁr +[ﬁ_£]2
“0-(-2) -2 r6-2-G-3

11

4

12. (i) (0) =

(1) Area of the ellipse = 4. f02§v22 —x%dx

=6 [EvzZ=x7 + Zsin x)z—so 2Z_0
=6 [Zv27=37 + Zsin (z]o— o+25-0]
=6mr Sq. Unit

x2
13. 2 ——— Homogeneous DE
dx x+y
_ dy dy xvx v
Puty—vx.dx—v+xclx =

dx  x3+(vx)3  1+v3
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v . dv _ v-v(1+v®) _ —v*
dx
dx .
— = —— -Variable separable form

J*+vHdv=— f%

v2 ¥y
— tlogv=—logx+C, wherev:;

14.d_y+ 2xy _ Jx?+4 p=_2% Vx2+4

dx | 1+x%  1+x2 1+x2 Q= 1+x2
pax_ 2% log (1+x2
IF = e/ Pax= o127 = Qlog (1+x%) = 1 4 42

y(1+x2)=f'x2+4.(1+x2)dx

1+x2
vyA+xH) =[x +4dx
y(1+x2)=§\/x2+4—+§log |x +VxZ+4|+C

—_— ~

15.4B= i+4j— k

AB .CD=-36 |AB|=+18 |cD|=
4B .CD -36

COS@=WZW =-1

~ AB and CD are collinear.
by=7i—6j+k
. d,=31+5/+7k by=i-2j
d,-d; = 4i+6j+8k
byxb,=—4i—6j—8k
(@ -dy).(by x b)) = —116

Shortest Distance = Lﬁ%‘rﬁ =116
1 2

j/\
+k
|b, xBb,| =V116
11 1 6

17.A=[0 1 3|,B=|11 ,X:[y Al =9
1 -2 1 0
7 3

-1
Cofactor matrix = |—-3 0 3 ],
2 -3 1
7 —3 2
AdjA = - = A"B

[ 0—3 11
3

X=

18. (i) (a) always increasing
AY =i md X —cm/sec r=1

q ar dt 2

v 4 2dr 2

e r 3 1 x-—chm sec
dt 3 a /

(1) f'(x) = —3x +12

ffx)=0=> —-3x*+12=0=>x=+2
f2y=21 ; f(-2) -11

Local maximum = 21 & Local minimum =-11

. 1-sinx _ 2,
19. () — dx = [(sec?x — tanx secx) dx
=tanx-secx+C
(l)fe *(x? +1) —f e*(x? —1+2)d

(x+1)2 (x+1)?

_ _ 2
f (x+1)2 (x+1)2] fe [x+1 (x+1)2]dx
— x[X¥1
-e L+1] +(J:i
(ii1) Nr = Ad—x-(Dr) +B
5x+3=A(2x+4)+B
solvingA=§ B= —

f 5x+3 f-(ZxM) 7

Vx 2+4x+1 Jx2+4x+1
f —(2x+4)

- =L —dx
Jx2+4x+1 Vx2+4x+10

—(2x+4) 7
= [Z—— - [——dx
Jx2+4x+1 Vx2+4x+4+6

f 2x+4

dx — [——2L——dx
2v/x2+4x+10 f f(x+2)2+(w/g)2
=5vVx?2+4x+1 —710g|(x+2)+
VxZ+4x + 10|+ C

20. AB= —2i—4j+4k [4B|= V36 =6
Required vector = F% = _214%
G)da+b= 6i+2j— 8k
d-b= 4i—4j+ 2k
(&+E)(a—b)—24—8—16 0

@ + bandd— b are perpendicular
S|t f k R
Gi)daxb=|1 _1 3|=20045j—5k
2 =7 1
|ixb|= VIO TI5T25 =VA50 = 15V3

Area = 15v2 Sq. Unit
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