65/4/2

QUESTION PAPER CODE 65/4/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. 12 adj Al = 2° IAP! = 8 x 81 = 648 S+
2. osezw = Gzcos_l(ﬂj .1
3x7 21 22
OR

X 'y z . 5
——+=+—=1,length of x—intercept=— 1

5/2°5 =5 2
3 d_y_+ cosec (cot \/;) cot (cot \/;) COSCCZ\/; 1

Todx 2\/;
-1
" d_x+ X = tan 2y 1
dy 1+y° 1+y 2
ILF = etanfly l
. .« = 2
SECTION B
5 A:card bears odd number 1
" B:Number on the card is greater than 5 2
AnB={709 11} %
P(AnB) 3/12 3 11
P(AIB) = = == 4=
P(B) M2 7 2 2
3¢, x°C,
6. Required probability = T 1
4
3
== 1
OR

1 2 1
n :5 = — = — —
P=3 973 2
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P(X > 4) = P(X = 4) + P(X = 5)

SOERY

dx

—(x+1)
} e
5+

sec| —+x

4

%)
g

0

I tan g+xjdx:log

—-n/4
1
= logv2 or ElogZ

2(a - 3b)—1(3d +b)
2-1

Position vector of z =

- -d-7b
OR

a7)

| —

N | —

| =

1
I+—
2

N | =

| =



65/4/2
a-b=-2i+3j-5k
(@+Db)-(A-b)=—8+3+5=0

s0 (@+b)L(@@-b)
10. Given: A=A, B =B
(AB - BA) = (AB) — (BAY
=B’A’ - A’B’
= BA-AB

= —(AB - BA), Hence AB — BA is shew symmetric

11. a,be N=abe N=a+abe N
* 1s binary
a*(Mb*c)=a*(b+bc)=a+ ab + abc
(a*b)*c=(a+ab) *c=a+ ab + ac + abc
In general a * (b * c) #(a * b) * ¢ .. * 18 not associative
12. 1F = 'Y =e

Solution is

x-e¥ =J.ey(tan y +sec? y)dy + C

x-e”=e’tany+C or x=tany-+ce’

SECTION C
13- Let u = X X’ vV = (COS X)sinx
y=u+yv
et (D)
dx dx dx

(18)
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1 du cosx

logu=—cosxlogx = ——= —sin x log x
u dx X
du COSX .
—=x""* —— —sinx log x
dx X
. 1 dv .
log v = sin x logcos x = —d—:—smxtanx+cosxlogcosx
v dx

dv i .
= = (cos x)™"* (—sin x tan x +cos x log cos x)
X

sin X

d COs X .
So, &Y _ goosx | LOSX (—sin x tan x + cos x log cos x)
X

—sin x log XJ + (cos x)
dx

14, leta—-x=t = —dx =dt

RHS = —Tf(t)dt:Tf(t)dt::Tf(x)dX
a 0 0

= [x2(1-x)"dx

S —_— —

1
- j (1 - x)>x"dx
0

1
= I[xn +x"72 —2x" 1 dx
0

1
Xn+l+xn-4—3 2Xn+2|

n+1 n+3_ n+?2 ‘o

1+ 1 B 2
n+l n+3 n+2

15. BA=(x—4)i-6j-2k

BC =—i+4j+3k

BD=-8i—j+3k
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65/4/2

As points are coplanar

x-4 -6 -2
-1 4 3|=0
8 -1

I5x-4)+6x21-2x%x33=0

15x =0
x=0
16. .
: d—X=20m/sec
dt
y 13 Y = 169 - x>
dy_ x dx
0 NG dt 169 — x2 dt

(d_yj :_—scm/sec
dt Jy_s 6

5
Hence height is decreasing at the rate 5 cm/sec
17. Equation of required plane is

x-3 y+1 z-2
2 3 2 [=0
—4 0 4

12(x —=3) - 16(y + 1) + 12(z - 2) = 0
3x -4y + 32 =19
t-(3i-4j+3k)=19

9 19434
V34 34

Distance from origin =

(20)
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Given differential equation can be written as

ﬂ=(1+x2)(1+y2)
dx

'[1:-1};/2 =I(X2+1)dx

<3
tan’ly:?+x+C

T
X:O,y:1:>C:Z

%3
So particular solution is tan”! y= 3 +Xx+ 1

OR

dy
Clearly given differential equation can be written as .-

Let y=vx :>ﬂzv+xﬂ
dx dx
Given equation becomes
A%
V+X—=
dx 1+v?
dv_ v
dx  1+v2
1+v2
( 3V)dV:— dx
A% X

1
———+loglvli=-loglxI+C
2 g g

2
X
—F+log|y|=c
y

2D

y/x

1+ (y/x)?

0| —

| —
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1
x=0,y=1=C=0 3
. .. x2 1
So, particular solution is log| yl=— 5
2y
Let x, X, € R — {2} such that f(x,) = f(x,)
-1 -1
R X, _X 1
X;—2 X,-2 2
= XX, - 2X, - X, +2=%xX, - 2X, — X, + 2
= X, =X, 1
So f is one — one
For range let f(x) =y
x-1_ 1
X—2 Y 2
= 2y -1 .
y—1
Range of f =R — {1} = co domain B %
So f is onto.
- 2y -1 1 2x — 1
fl(y)==2— or f(x)= =
=" (=" :
OR
For reflexive 1
For symmetric 1
For transitive
Let (a,b)e S & (b,c) € S
la—bl=3m, Ib-cl=3n
a—b=+3m b—-c=+3n
1
a—c =3(+m % n) = a — c is divisible by 3 15
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65/4/2
= la — cl is divisible by 3
= (a,c)e S
S is transitive

As S is reflexive, symmetric & transitive

. S is an equivalence reation.

20. d—X:cost, ﬂ:pcospt = d_yzm

dt dt dx cos t

dy _pyl-y’
X J1-x2

d
dv )2
— (1-x7) (d_)}(lj =p>(1-y?) differentiating both sides w.r.t x

dy d’y (dyjz > dy
= 2(1-xH)—=>—2-2x| =+ | =—2p’y—=
(-x )dx dx? x dx P ydx

d’y _dy

= (1-x))—F—x—=+ =0

( )dXZ o TP
OR

Let @ =cos™' x> = x> =cos 0

v = tan! J1+cos 0 —+/1—cos 0
Y J1+cos 0 ++/1—cos

6 .6

B cosE—sm—

= tan 0 9

cos — +sin —

2 2
_ T "¢

4

dy__1
de 2
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65/4/2
21. RleRl+R2+R3

2x+2y 2x+2y 2x+2y

y X+y X =k(x3+y3)
X+y X y
1 1 1

2x+y)| y X+y X :k(x3+y3)
X+y X y
C,—»>C -C,C, —-C, -C

2

1 0 0

2x+y)| y X X—y:k(x3+y3)
X+y -y —-X

2(x + y)(—x* + xy — y) = k(xX* + y?)
2(x* +y) =k(x* + y)

k=-2

22, 1=

1 Icos[(x—a)—(x—b)] dx

cos(b—a)“ sin (x —a)cos (x —b)

1 I cos (x — a)W Msm (x - b)
cos(b—a)?| sin (x — a)W Mcos x- b)

= ;[loglsin(x—a)I+10gIsec(x—b)I]+C
cos(b—a)

23. L.H.S. becomes

AW

1 8 _1
tan —+tan
15

|

-
&
=

(24)
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2
A=|3 2 —4| we know that A =IA
1

1 2

2 3 5 1 00
ie, |3 2 —4|=|0 1 0l|A

1 1 =210 0 1
R, >R, -R;

1 -4 7 1 0 -1

3 2 —4|=/0 1 0]A
11 2] [0 0 0
R, >R, -3R;,R; > R;-R,
1 -4 7 1 0 —1]

0 14 =25|=|-3 1 3|A
0 5 -9 -1 0 2
R, —» (R, -3R;)

1 -4 7 1 0 -1
0 1 =2/=[0 -1 3|A
0 5 9] [-1 0 2
R, - R, +4R,

R; > R;-5R;

1 0 -1 1 -4 11
01 2|=|{0 -1 3 |A
00 1 -1 5 -13
R, >R, +R;

R, - R, +2R,

1 00 0 1 —4

0 1 0|=[—2 9 -23]|A
0 0 1| |[-1 5 -13

0 1 -4
= A'=|2 9 -23
-1 5 -13

65/4/2

SECTION D

(25)



Al =67 %0 . X=A"B
6 17 13
adjA=|14 5 -8
-15 9 -1
6 17 13
A=l s g
67
-15 9 -1
[-e 17
So X=—|14 5 -8]|2
67
15 9 1|11
[2or] T3
= —|-134|=| 2
67
67 1

x=3,y=-2,z=1
25.

AY

327

'y

65/4/2

OR

Correct Figure

) ) ) ) 1
x coordinate of Point of intersection = E

1
2 3/2 3 2

Required Area = 2 J‘ 2x dx + I [EJ —x% dx
0 1

2

1
=2 ixy2 ? +£‘/2—x2 +2sin_1—
3 o 2V4 8 3L
2
\/5 o9t 9 -1

(26)
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Ay B@3, 5)
5__
44
3+ W C(6, 3)
NS I
L ¥ i |
| 1 1
| 1 1
1+ : |
1 1 1
| 1 1
1 I
X< 11—
1 2 3 4 5 6
Y

26. Let Quantity of Food I = x kg
Quantity of Food II =y kg
Out L.PP. is

Minimize Z = 50x + 70y subject to

2x +y =38

65/4/2

OR

Correct figure 1
1
Correct points of intersection 1 5

3 6 6

3x+1 21-2 +9
Required Area:j T dx + I de—J.X dx 2
2
1 3 1
3 6 6
3x?  x x? x? 9x
= | —+=|| +|Tx——|| -| —+— 1
4 2 3 10 5
1 3 1
= 7+12—£
2

_13 1
B 2
1
2
1
23

Correct Graph 2

65/4/2
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Corner points Value of Z
(10, 0) 500
1
(2, 4) 380  — minimum 3
(0, 8) 560
Consider 50x + 70y < 380
which has no point common with feasible region
So minimum value of Z =X 380 %
atx =2 kg, y=4kg
Required equation of line is
F=21+3]+2k+p(2i-3j+6k) 2
i, =—2i+3j,d, =2i+3j+2k, b=2i-3j+6k
q,—d, =41 +2k !
de I(a, —él)xbl
bl
i ] Kk
(@, -d)xb=4 0 2
2 -3 6
= 61 —20j-12k 2
de 580 |
7
Pe(3,2,1
I ( ) OR
Correct figure 1
Plane
ZX—Y+Z+1=81 Equation of PQ
é x—3zy—2:z—1:7L 1
. 2 -1 1 2
|
¢
P’(X/,y/,Z,)
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Required Area =

)
_[rex22s ox+27

E,: Selected coin has tail on both faces
E;: Selected coin is biased
E3: Selected coin is unbiased

A: Tail comes up

65/4/2

Coodinates of Q QA +3, A+ 2, A+ 1)

As Q lies on plane
AN+ 6+ A -2+ A+ 1 =-1

gives, A = -1

Coordinates of Q (1, 3, 0)
PQ=+/6

For unique P'(x’, y’, 2)

X +3:L y+2:3, Z+1:
2 2 2

0

X'=-1y =47 =-1

image is (-1, 4, 1)
Correct figure
-2/3

j (3x +2)dx
2

1

¥ j (3x +2)dx
;2
3

1

6 \ 6

=2
3

8 25
_+_
3 6

41

6
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PE,) = P(E2)=P<E3)=§

7 1 1
P(AIE,) =1, P(AIE,) = —,P(AIE;)=— 1=
( 1) ( 2) 10 ( 3) 5 2
P(E IA) = P(E,) P(AE))
P(E,) P(AIE,) + P(E,) P(AIE,) + P(E;) P(AIE;)
;xl
1 T 7 1 1 2
—XI+-X—+-X—
3 3 10 3 2
10 5 1
22 11 2
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