65/4/3

QUESTION PAPER CODE 65/4/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
cospo3tI2=4 e(ﬂj
3x7 21
OR
X |y, z - 5
——+=+—=1,length of x—intercept=—
52 5 -5 2
ﬂ _ —sine”

e or—e*-tane®

dx cose®
IA-adj Al = A" = 4" or 16 or 64

dy

——=Acosx
dx
dy
——=ycotXx
= dx y
SECTION B
2 2
1= tan_lx'x——jx—zdx
2 2(1+x7)
2
= X—tan_1 X —%[x - tan_lx] +C
OR
1 dx
1=+
\/5 é—2x—x2
2
- dx
2

3D

11
2 2

N | —

N | —

N | —
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6. 1E =¢*

Solution is y.e* = I(cos x —sin x)e* dx +C

ye*=¢e"cosx+C or y=cosx+Ce™

0 0
7 I tan| =4 x dx =log|sec Tix
: 4 4
—Tt/4 —-Tt/4
1
= log\/iorzlogZ
8. aabe R=2ae R=2a+be R .. *isbinary

a*b*c)=a*2b+c)=2a+2b+c
(a*b)*c=QRa+Db)*c=4a+2b+c
In general a * (b * ¢c) #(a * b) * c .. ¥ 1s not associative
2(3-3b) - 1(3@+Db)

2-1

9. Position vector of z =

- -d-7b

OR

a-b=-2i+3j-5k
(@+b)-(3-b)=—8+3+5=0

SO (@+b)L(@-b)

3C,x°C,

10. Required probability = —3 C
4

3
7
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OR

n=5 p= q=—

1

3 3

PX24)=PX =4)+PX =5)
Y2 (1Y

5C4@ (5) * CS@

1
243

11. P(Problem is solved) = 1 — P(Problem is not solved)
=1- 2 X i
3 5

15
2 3 25 4 8
12. A+A = + =
5 7 3 7 8 14

4 8
(A+A) = {8 }: A+A’ So A + A’ is symmetric

14
SECTION C
13.
i d—X=2(:m/sec:
i dt
Y = 169 — x>
13
g dy_ x  d&x
dt V169 x? dt
- N .
X —
(d_yj :—Scm/sec
dt Jy_s 6

5
Hence height is decreasing at the rate 5 cm/ sec
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14. LHS becomes tan_li+tan_1§ 1
12 4
5 3
| 1272 a5
= tan _ig =tan —3 1+1
12 4
smfl& RHS 1
= = =
15. Leta—x=t= —dx =dt %
0 a a 1
RHS = —jf(t)dt:jf(t)dtzjf(x)dx 3
a 0 0
1
I= J’xz(l—x)ndx
0
1
- j(l_x)zx“dx 1
0
. 1
= J.[xn+xn+2—2xn+1]dx 5
0
Xn+1 Xn+3 2Xn+2|1
= — 1
n+l n+3 n+2 ‘0
1 1 2 1
= + — —
n+l n+3 n+2 2
16. d—X:cost, ﬂzpcospt = dy _peospt 1
dt dt dx cost
dy _pyl-y® 1
dx  1-x2
dy 2 1
= (1_X2)(d_xj =p2(1—y2) differentiating both sides w.r.t x >

(34) 65/4/3
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2 2
= 2(1—X2)ﬂﬂ—2)§(ﬂj :—2p2yﬂ

dx dx?2 dx dx
2 d’y  dy
= (1-x7)—F—-x—=+p7y=0
dx X
OR

Let 0 =cos™' x> = x> =cos 0

\/l+cos6—\/1—c0s6
\/1+cos6+\/1—c0s6

=>y= tan_l(

0 .
COS — —Sin—
tan_1 2 2

6 . 0
cos —+sin —
2 2

LI
42

dy__1

e 2
I= J-cos(x+b+a—b) dx
sin (X +b)

17.

= j[cot (x +b)cos (a—b)—sin(a—b)]dx

=cos (a—Db) log Isin (x + b)l —x sin (a—b) + C
18. Letx,, x, € R~ {2} such that f(x,) = f(x,)

-1 x,-1

:> =
X]—2 X,-2

= X1X2—2X1—X2+2=X1X2—2X2—X1+2
= X, =X,
So f is one — one

For range let f(x) =y

65/4/3 (35)
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x=1_ 1
Xx—-2 Y 2
x=2y-1 .
y—1
Range of f =R - {1} = co domain B %
So f is onto.
_ 2y -1 -1 2x —1 1
fly)==2— or f'x)= -
®=75 (=" 5
OR
For reflexive 1
For symmetric 1
For transitive
Let (a,b)e S & (b,c) € S
la—bl=3m, |b—-cl=3n
a—b=4+3m b—-c=4+3n
a—c =3(xm £ n) = a — c is divisible by 3 1%
= la — cl is divisible by 3
= (a,c)e S
S is transitive
As S is reflexive, symmetric & transitive
. . . 1
.. S is an equivalence reation. 5
19. Given differential equation can be written as
ﬂ:(1+x2)(1+y2) 1
dx
ji—j(xzﬂ)dx 1

1+y2 -

(36) 65/4/3
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<3
tan’ly:?+x+C

0 1CE
x=0,y=1= =7

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

OR

dy y/x

Clearly given differential equation can be written as 4~ 1+(y/ X)2

d
Let y=vx:—yzv+xﬂ
dx dx

Given equation becomes

v
V+Xx—=
dx 1+v?
w_
dx 1+v?
2
1) gy
\Y X

1
———+loglvli=—loglx|+C
2v? s £

2

X
2 _tloglyl=C
5,7 Hleely

x=0,y=1=C=0

2

So, particular solution is log| y | =X—2
2y

R, - R, + R, + R; & taking 12 + x common

1 1 1
12+x)|[4+x 4-x 4+x|=0
4+x 4+x 4-x
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C,—>C,-C (C—->C-C
1 0 0

12+x)4+x 2x 0 |=0 1%
4+x 0 -2x

42 (12 +x) = 0 3
1
x=0o0rx=-12 5
21. Required equation of plane is given by
Y PO O 1
r-(i+2j+3k)—4+A[(F-i—-j—k)+5]=0 5
FLA+20)1+2+0) ]+ G-V k=4 -51 1
It is perpendicular to T-(51+3]—6k) +8=0
So,5+ 10A+6 +3A - 18+ 6A =0 1
19A =7
7 1
A= — =
19 2
Required equation is
T-(331+45]+50k) =41 1
—_— A A A — A A — A A A~ 1
22. Here AB=i+(x—-2)j+4k, AC=i-3k, AD=3i+3j-2k 15
As A, B, C, D are coplanar
1 x-2 4
1 0 -3=0 1
3 3 2
9_(2-x)7-4x3=0 1
1
x=35 >

(38) 65/4/3
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23. Letu= (log X)X V= Xlog X

dy du dv
y=u+v > —=—+—
dx dx dx

log u = x log x

1 du x 1
——= -—+log log x
udx logx x

du_ (log x)* L+ log log x
dx log x

log v = (log x)?

1ldv_2logx

v dx X

d_V:XIogx(Mj
dx X

So by _ (log x)* 1 +1log log x |+ 2x%°g* ™ Jog x
dx log x

SECTION D

24. Required equation of line is
F=2i+3]+2k +1(2i - 3j+ 6k)
i, =—2i+3j,d, =2i+3j+2k, b=2i-3j+6k

4@ —d)xbl
bl
i ] Kk
(@, -d)xb=4 0 2
2 -3 6

= 61—20]-12k

65/4/3 (39)
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d=1= 1
7
P8 (3,2, 1) OR
[ Correct figure 1
Plane Equation of PQ
2x—y+z+1=0
Q i x-3 y-2 z-1 1
1 —_— = :}\’ -
! 2 -1 1 2
|
i : 1
. Coodinates of Q QA + 3, A+ 2, A + 1) 5
P/ /’ /’ ’
(y2) As Q lies on plane
LA+ 6+ A -2+A+ 1 =-1
gives, A = -1 1
Coordinates of Q (1, 3, 0) .
PQ=6 1
For unique P'(x’, y’, 2')
x+3:1’y+2:3,z+1:O |
2 2 2
X' =-1y =47 =-1
. . 1
image is (-1, 4, -1) 5
2 3 5
25. A=|3 2 —4| we know that A =1A
1 1 2

-3 5 1 00
ie, |3 2 —4|=[0 1 0|A 1
1 2 0 01

(40) 65/4/3
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R, >R, R,

1 -4 77 [1 0 -1

3 2 —4(={0 1 0]A
11 2] |00 0

R, >R, -3R,,R; 5> R;-R,
(1 -4 7 10 -]
0 14 —25|=|-3 1 3|A
0 5 9| [-1 0 2]
R, »—(R,-3R;)

(1 -4 77 [1 0 -1
0 1 =2{(={0 -1 3]|A
0 5 9| |-1 0 2
R, >R, +4R,

R; > R;—5R,

10 -17[1 -4 11
01 =2(=/0 -1 3 |A
00 1| |-1 5 -13
R, >R, +R;

R, >R, +2R,

1 00
010
0 01

0

0O 1 -4

-2 9 -23|A

-1 5 -13

1 —4

= A'=|-2 9
-1 5

Al =67 #0

—6

~ X=A"B

17 13

-15 9

-8
-1

65/4/3
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-6 17 13
A'l=— 14 -8
-15 9 -1
-6 17 13|| 4
So X = L 14 5 -8 2
67
-15 9 -1||11
201 3
= i —134 |=| 2
67
67 1
x=3,y=-2,z=1
26.
Ay
e Ol=12332
vy
AY B@3, 5)
5__
4__
3T » C(6, 3)
O’ I
o1 T i
I i
e
1 2 3 4 5 6
y/

65/4/3

1
2
1 —_
1
2
Correct Figure 1
) ) ) ) 1
x coordinate of Point of intersection = E 1

1

2
Required Area = 2 I 24x dx +
0

2
J- (gj —x2 dx 2
1 2

2

1
= 3/2
=2 i)(3/22+£‘/2—x2 +gsin_1— 1
3 o 2V4 8 3L
2
V2 oom 9 . 1
= —+———8In — 1
6 8 4 3
OR
Correct figure 1
Correct points of intersection 1 %
3 6 6
3x+1 21-2 +9
Required Area = I T ax+ I X dx - J. T 74x 2
3
1 3 1
42) 65/4/3
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6

6
x2  9x
— _+_
(10 5]
3 1

Il
VR
(9N
A\x
[\S)

+

Do | >
D

1
~
+
—
[\
|
|

27. E;:Selected person is cyclist
E,:Selected person is scooter driver
E;:Selected person is car driver

A:insured person met with an accident

3 6 9
P(E,)=—, P(E,)=—, P(E;)=—
(B =g PEI=T0, PE;) =2

P(AIE,)=0.3,P(AIE,)=0.05, P(AIE;)=0.02

P(E,) P(AIE,))

P(E,IA)= P(E,) P(AIE)) + P(E,) P(AIE,) + P(E;) P(AIE;)

330
7X7
18 100
3.3 6_5 9 2

XX ——
18 100 18 100 18 100

90 15
= — or —
138 23
28. y Correct Figure

3 3
X < > X 2 2
) Required Area = 5[«/(9 —x?) dx _EJ.G - x)dx
0 0

4

y

A2
f%z Point of intersection are (3, 0) & (0, 2)
!

’ —

3
2 x\/—z 9 . 4x (3-x)
= —| =V9—-Xx"+—=sin= —+—"—
3|2 27 3 2
_2f9m 9
304 2
o,
2
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29. Let number of packages of nuts = x units
and number of packages of bolts = y units

Our L.PPis
Maximize profit Z = 35x + 14y

\A x +3y<12
123 3x+y<12

x 20y=0

Corner points

(4, 0)

3, 3)

©, 4)

Maximum profit =X 147 when x =3,y = 3

(44)

Correct figure
Value of Z
140

147 <« maximum

56
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