QUESTION PAPER CODE 65/1/F
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
a+ B = 6i+k
. Reqd. unit vector = o ;+L 1A<
- V37 37
Reqd.area = |axb
: ‘12i—4j+8k = V144 +16+64 = /224 or 4+/14 sq. units
. . 5 . .
Getting x —intercept = 5 y —intercept = 5, z —intercept = — 5
. Their sum = 3
2
co—factorof a,, =3
Degree = Order =2 any one correct

. Degree + order=4

y

2Vdy=dx =

= X+c¢
log 2

Marks

Yam

Yam

Yam

Yam

Yam

Yam

1m

vom

Yam

t+lam



SECTION -B

A?=4A 3T, (i)
Multiply both sides by A™
A=41-3A"or A" = % (41-A) =

1m

1m

Yam

1% m

, (l+a 0\ (l+a 0 (1+a) 0
A+BY =1 L o e v N i) 1%m
2+b -2)\2+b -2)|(2+b)(1+a)-2(2+b) 4
+b-1 a-1
AY 4B = | .
[b(a—l) S IR (11)
Equating (i) and (i1), weget b=4,a=1 I m
Using C, —» C, +C, + C, and taking a* +a +1 common from C,
1 a a’
A=f(a>+a+1)|1 1 al|, usingR, >R,-R,, R, >R, -R, .
1 a’



10.

a 212

A:(a2+a+l)

S O =

a(a—l) (l—a)(l+a)
= (a2 +a+1)(l—a)2 (1+a+a2)

= [(l—a)(l+a+a2)]z :(l—a3)2

Letx+a=t = dx=dt and x=t—-a = x—-a=t-2a

1 J-sin(t—Za)dt 3 J-(sintCOSZa—cost-sinZa)dt
o sin t - sin t
= cos2ajdt—sin2ajcottdt=cos2at—sin2a.10g|sint|+c

= cos2a(x+a)—sin 2a log| sin (x+a)|+c

OR
x? 5
consider (C+4)(x2+9) - Letx” =t
S e AL I
C(t+4)(t+9) 5 t+4 5 t+9
e dpa v
I (t+4)(t+9) 5T t+4 5 7t49

_?4 log |t+4|+%10g|t+9|+c

ST = —% 10g‘x2+4‘+%10g‘x2+9‘+c

Writing given integral as
¢ cosx % cos x
[= [ =dx+ [ dx Let x=—t, dx=—dt
7%1+e o L+e
T
__ % i_m
whenx = 2,‘[ A
x=0,t=0

1
I-a a(l—-a) = (a2+a+l)(l—a)2 0
0

1% m

1m

1m

1m

1m

vam

1m

vom

1% m

vom

1m

1% m



[ = i-(l+e")cosxdx_ i‘

(l+e")

11.  LetB ,B_, B, be the events that the bolts produced by machines

E.E,E, and A be the event that the selected bulb is defective

1 1 1
szj=—,P(zyj=—,P(zy)=—
(Bl 25 B, 25 B, 20

3 1 1 1 1 1 1
P(A)= SP(B)P| A e
(4) ;(°) (Aj 2254 20747 25

7
400

OR

'.P(x:3):lxlx2:i,P(x:4):lex2:£

6 5 15 6 5 15

3 4 5

Simlarly P(x=5)=—, P(x=6) = —, P(x=7) = —

v P(=5)= 2 Plx=6) = L p(e=m)= 2
Prob. distribution is

X: 3 4 5 6 7

by, L2345

x): 15 15 15 15 15

1% m

1m

Y, m

1% m

1+% m

Yam

2m



3 8 15 24 35

P(x): - — — — —
x-PX) 15 15 15 15 15
2P () 9 32 75 144 245
XPX): 15 15 15 15 15
Mean:Z:xi-P(xi)zf—i:%7 lm

101 289 _ 14

Variance:fo P(x,) — (Mean)’ = -5 lm

12. BHC:(3i—j+4kj—(j+kJ:3i—2j+3k 1Y4m
= L3
“BM = Zi—-j+=k

> J 5 Im

AM - j+k+31—2j+3k _ | 3i+5k | _ V34 e

2 2 2

13.  Any plane through given pointis a (X — 3) +b (y — 6)+ c (Z — 4) =0.eeeee. (1) I m

witha+5b+4c=0........ (A) Yam

(1) passes through (3,2,0) = —4b—-4c=0 or b+c=0......... B) Yam

From(A)and (B) a+b+(4b+4c) = 0 = a=-b Im

SLa=—-b=c
Im

.. Required eqn. of planeis x—y+z—-1=0



sin’0

14. LHS=tan™ (ZLS?J — tan™ 2cos 0
1—cos“0

., 2cos6 (2 J
. tan — o = tan | —
sin 0 sin®

_ _T
= cotf=1 or O—A

OR

The given equation can be written

2m

1m

1m

(tan’1 2—tan™' 1) + (tan’13 —tan™' 2) + (tan’1 4— tan’13) +ottan” (n+ 1) —tan'n=tan'0 2m

= tan’' (n +1) —tan"'l = tan™'0

= tan”' -l —tan'9 = 0 = 2
1+(n+1) n+2
15. 9y*=x’ = 18y dy _ 3x* = dy _ slope of tangent = ~—
dx dx 6
. Slope of normal = — 6—}2,
X

As the intercepts by normal on both axes are equal

_ 2
.. Slope of normal=+1 = g=il =y =i%
X
x* 64
C 9| =x = x=4and y’= — = y==%38
[36} S !

. The points are (4, g} ’ (4’ B A)

1m

1m

c 1+%m

1m

1m

Yam



dy ( \/—ZT*I { X n — ny
16 — =n X+VI+x 1+ = X+V1+x = 1%
dx \/1+x2 \/1+x2 V1+x? i
Y =NYy.ooren. (i) Yam
dx
2
1+ 2&4_@ X = d_y

dx* | dx V1+x2 - rldx I'm

= nzy 1m
17 LHDatx=1:lim (X_‘IJ ~1
x—1 x—1
2m
2-x-1

RHDatx =1, lim

x—>1* x—1

.. fis not differentiable at x =1

LHDatx=2, lim 2 X0 _

x—2~ X -2

-1

2 2m
RHDatx=2, lim —2>X"* _ Jim _ &x-Dkx-2) _
x—>2" (X - 2) x—2" (X - 2)

o fisdiff. atx =2
140 Telephone

18. Communication Matrix A =| 200 | House calls
150 Letters



19.

20.

Tele

House calls

Letters

) 1000 500 5000 | City x
Cost Matrix B = )
3000 1000 10000 ) City y
) 1000 500 5000
. Total cost Matrix = =
3000 1000 10000 3m
any relevant value I m
2x 3 ezx : 3 2x 1
I = Ie sin (3x +1)dx = 5 -sm(3x+1)—§ je cos (3x +1)dx l’am
_ < - sin (3X+1)—§'£'COS(3X+1)—2 Iezx sin (3x +1)dx
2 2 2 4 I'm
e™ . 3, 9
= - sin (3x+1)— =™ -cos (3x+1)— - 1 Im
2 4 4
1 2x ) N
13 =" sin (3x+1)—%ez"-cos(3x+l)
4 er 3 ; 1/2m
I =— —— cos(3x+l)+sin(3x+l) +c
13| 2 2
SECTION -C
Let x,, X,,€ R such that f(x,)=f(x,) = 4x,” +12x, +15 = 4x] +12x,+15 1%+/am
= 4(X1—X2)[X1+X2+3] =0 = x,=Xx,
= fis one —one
f is clearly onto and hence intertible I m
Let y be an arbitrary element of S
f(x)=y=4x>+12x+15=(2x+3)’ +6 Im
Jy—-6-3
. f': R —>Sis given by f'(y) = [YTJ m

9



21. Correct Figure
Points of intersection
x*—x—-2=0
x=2)(x+1) =0

x=2,—1 (-l isrejected)

LQ,)) ;
b4

("3

2
- Reqd. area = '[ (x+2)-
0

22.  Letz=ax+by,alsoxy=c’ = y = c

X
CZ
L Z=ax+4+ —
X
g dz _ a + bc? [_—Z}J, dz _ 0 = bc? =ax’
dx X dx

/b
or X=,/— ¢
a

. d’z b .
showing — at x = ,[— ¢ >0 = minima
ax a

SN
X c \b b
.. b a
‘. minimum z=a\/:c+bc\/% c=2\/Ec
a

OR

10

1m

1% m

1% m

2m

Yo+ Vam

1% m

1% m

1m

1m



Yy=X"+7X+2, 3x=y=3=0 cceecerrererrne. (1)
", 3x—(x2+7x+2)—3=0

Distance of (x, y) from (1)

b |3l emx+2)-3] O [xP—dx=s)| | (xr2) 41
J10 J10 J10
d—D=i(x+2),d—D=0atx=—2
dx 410 dx
d’D .
> >0 = minima
dx
- Dis minimum at x = —2
atx=—-2,y=-28
. The required pt. on the parabolais (-2, —8)
Figure

/= 3x*976  Feasible region is BAPQO

240 54 294
— n —

2,=9,2, = — + — = —
o (1B 1313
(33 "%
:22§
13
ZQ=16
. Z1s maximum at E, i
13 13

and maximum value =22 %

11



24. Any line through (1 —2, 3) withd.r'sas2,3—-61s

x-1 y+2 z-3
2 3 -6

= A 1%m

T X=2A+1,y=3A-2,2=—61+3 1%2m

It lies on the plane x—y+z =5

SO2A+1-3A4+2-6A+3=5

= A= 1m

|~

9 11 15
Reqd.pointis | —,— —,—
qd.p (7 7 7} Im

. o N ( 11 Y (15 ) 1 7
. Reqd distance = 7—1 +|-—=+2 +7—3 =;\/4+9+36=;=1 Im

2x sin (yj — ycos [yj 2 sin (yj ~ Y cos (yj
dy _ X X) X X X

25. x = Im
X y—xcos[yj Y —cos(yj
X X X
Lety=vx :ﬂ:\wxﬁ Im
dx dx

dv  2sinv-vcosv dv  2sin v-v?
= X

TVHEX — = _ = 1m
dx V—COSV dx V—COSV
V—COS V —dx 1| 2v—-2cosvVv dx
= - > = of — | ——— |dv =—- — Im
—-2siIn v+V X 2| —=-2sin v+Vv X

12



= % log‘vz—ZsinV‘ = —logx +logc

or log | Vv’ —2sinv | = logc—log x
g

VJv? = 2sinv

or

X

y

2
X

— 2sin

X

J
X

=C

y*> —2x” sin (XJ =c

X
OR

(w/il+x2iil+y2 ’) dx +xydy =0

/ 2
= y dy + Irx dx =0

JI+y? X

/ 2
lj 2y dy+j I+x dx=0
2 \/1+y2 X

1+x2)
JI+y' + (—dx =c
Y J.X\/I-I-XZ
1 X ——
[ = |— dx + —dXZI+1+X2
1 '[X\/1+X2 J.\/l+x2 ’
For I,, Let x:l, dx = _—2ldt
t t
-1 dt 3
L= dt = - [—= = —log |t+VI+t
2 1 t? +

13
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vam
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-
1 1 1+V1+x?

= —log | =+, I+ | =—log| ———
X X X

. Yam
/ 2
. The solution is 1+ x Jr\/ler2 — log [#} =
1
_ 2 _5
26. P (Doublet) = o P (not a doublet ) é ™
The random variate x can take values 0,1, 2, 3,4
X 0 1 2 3 4
4 3 2 2 3 4
5 1(5 1 5 1Y 5 1
= 4 — | = 6|—||= 4 | —| = -
P @ 6 @ @ @ @ 6 @
625 500 150 20 1 o,
1296 1296 1296 1296 1296 2m
500+300+60+4 864 2
Mean = P(x) = = S
2xPe) 1296 1296 3 lm
500+600+180+16 1296
P P(x) = = =1
2% P 1296 1296 I'm
2V s
o. Variance = 1—-|—| = = L
@ 9 am

14



