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QUESTION PAPER CODE 65/2/3/F
EXPECTED ANSWER/VALUE POINTS

SECTION A
O e S 1
(a+b+c¢)-(a+b+c) =0 3
2 R =2 T
= lal"+Ibl"+Icl"+2(@-b+b-c+c-a) =0
— Gb+bc+ci=—> 1
2 2
a2 b sin® 8 + a2 b? cos? 6 = 400 %
— Ibl=4 1
B 2
X y zZ 1 ,
—+—+—:5\/§orx+ +z=15 [—markfordcsofnormal} 1
NERNCRING ’ 2
1x1 1
Expanding we get
3 1
XT=—8=>x==-2 — 4 —
2 2
Lia+an p=|> © 1
= — = — 4 —
2 6 9 2
SECTION B
Let u=tan_1M
X
1 1
Pt x=tan0=06=tan X 5
_1[secO—1]
u = tan
| tan© |
1[1=cos O]
= tan -
sin® |
4 6)
= tan tan —
2
=9=ltan_lx 1
2 2
du 1
= — = 3 1
dx  2(1+x%)
_1( 2x j
Vv = sin 5
1+x
=2 tan ! x

(22)
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dv 2
= — = 5
dx 1+x

du du/dx 1

dv  dv/dx 4

OR

) dx
X=SInt=—=cost
dt

. dy
y = smpt:>azpcospt

dy  pcospt
dx  cost

dzy cost (—p2 sin pt) —pcos pt (=sin t) dt

dx? cos’ t dx

—p2 sin pt cos t + p cos pt sin t

cos’ t
d’y d 2
Now (11— x%) —Z ~x-T4 sz =0 | Substituting values of vy, dy & y
dx dx dx  dx?

8. Eqgnofgivencurves

y? = 4ax and x* = 4by

Their point of intersections are (0, 0) and (4a% b%, 43% b% )

%
yz=4ax:>ﬂ=§,slope=a—l ..(d)

dx vy ZbA

dy x 13
2= 4by=>—L=—,slope=—r . i
X y Ix b P 7 (i1)

At (0, 0), angle between two curves is 90°
or

Acute angle 6 between (i) and (ii) is

0 tan”! é —a% b%
B 2 a% + b%

dx

I—J.n (T —X)
~ J0 1 +sin asin (T —x)
T dx

2l=w| —m—-——
IO 1+ sin ousin x

/2 dx
= 275I —
0  1+sinosinx

/2 dx
= I= n_[o

X
2tan —
1+sin o

X
1+tan2—
2
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IITCJ.I 2dt

X
3 - Puttan — =t
014+t~ +2tsin o 2

= I =2n

dt
0 (t +sin &)’ + cos> o

) 1
21 1 t+sina
= tan —_—
cos o cosa /|,
T (T
= I= ——a
cos o\ 2

j(zx +5) V10— 4x —3x% dx

10. I

—1j(—4—6x) 10 — 4x — 3x> dx+EI 10 — 4x - 3x2 dx
3 3

2 2
_2 (10-4x—3x2)" +11\6j\/(*/374} —(x—zj dx
9 3 3 3

~210-4x-
9 2

OR
x* =y (say)

(y+D(y+4) 14 A B

= +—
(y+3)(y=95) y+3 y-=3>
. . . 1 27
using partial fraction we get A= Z’B:T
J-(x +1) (x? +4) dx
(x* +3) (x> - 25
1 27 . |x—+5]
= X +——=tan + lo +C
PN N e

11. I_jXSln X

Nprch

1 dX

putsin' X =t=
V1-x2

_J't-sintdt

=dt

=—tcost+sint+c

= —\ll—x2 sin' X +x+c
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o \2 2
1143 (X_ij_\/( ?j _(X_ij 17 . _13x-2
3 —
3x2)é+ Lint 22 +
3 9 34

N | —

N | =

N | =

N | =
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12.

13.

14.
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2 2 2 _
y dx+ X —xy+y)dy=0

dx _(Xz—xy+y2)

dy y2

" :dx N dv
ut x=v —=v —
p y dy ydy

dv  (VyP—yivayd)

dy y2
dv. dy
vZ+l y
Integrating both sides

tan"'v=—logy+c

-1

= ftan =—logy+c

X
y

dx X cot”!

B 1+y2

_Jl

2 -1
ILF=¢e 1+y :ecot y

-1
d ( -2 ) cot Ttesot ¥
X'CCOt y _

= -
dy 1+y?

Integrating, we get

-1 cot-ly
t
cesorty o [RUYETE
I+y
put cotly =t
= —[te'dt
=(1-t)e'+c

1
= x=(1-cotly)+ce ¥

T}
X
ol
Il
ol
ol

X

ol
(ot}
[oN)

X

o)

X
(1)-(2) = ax(b—¢) = dx(b-¢)
= @-d)x(b-3¢) =0

— @-d)II(b-7)

(25)

(1)
(i)

N | —

N | —

N | =

| -
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Equation ofline AB
= (—j—K) +A4i+6]+2k)
Equation of line CD

T = (Bi+9]+4k) +u (=71 -5))

d,—4; = 31 +10j+ 5k
i ]k

byxb,=[4 6 2[=10i—-14j+22k
-7 -5 0

(3, —4;)-(b;xby) =30-140+110=0
= Lines intersect

Let selection of defective pen be considered success

21

P=%0

Reqd probability = P(x =0) + P(x =1) + P(x =2)

OR

1
O Px=D=7¢

(i) P(at most2 colleges) =P(0) +P(1) + P(2)

>
8

(111) P(atleast 2 colleges) =1-[P(x=0)+Px=1)]

7
8

(26)
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( X . x] ( X . x)
cos — +sin — |+| cos = —sin —
2 2 2 2

17. LHS = cot”' 1+1
X . X X . X
cos —+sin — [—| cos ——sin —
( 2 2) ( 2 2)
()
= cot | cot— 1
2
- Z—RHS 1
2
OR
Xx—=2 x+2
tan~l | X=1 x+1 _I 1l
1_)(—2')(+2 4 2
x—1 x+1
2
= 2x” -4 = tan — 1l
3 2
7
=+, |- 1
= X >
18. Let each poor child pay X x per month and each rich child pay X y per month.
1
20x + S5y = 9000 >
1
5x + 25y = 26000 5

In matrix form,

20 5 |[x 9000 |
5 25||y| |26000
AX=B = X=A"'B

L 1[5 s
AT=4r5]s 20

X 1 [25 =5][9000 ] [200
y |~ 475|-5 20|[26000| |1000

= x=200,y=1000 1
Value: Compassion or any relevant value 1
19. f] =2x+3=5

fj,=b

fi_= f1’+ = 1+1
lim f(x) = f(I)= lim f(x)

x—1" x—1t

= 4+a=b+2 1
= 1

65/2/3/F (27)
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SECTION C

20. Equation of family of planes passing through two given planes

(x+2y+32-4)+k(2x+y—-z+5)=0 1
= (1+2kx+R2+k)y+B-k)z=4-5k ..(1)
X y z B
= 4-5k T 4-5k " d-5k "
1+2k 2+k 3—-k
As per condition
4—5k_2(4—5k) .
1+2k  (3-k)
k=Zort 1
= =575
1 )
For k= 5 Eqn. of plance is 7x + 11y + 14z =15 1
4 _ 1
For k:g,Eqn.ofplanels13x+14y+1lz:0 5
Equation of plane passing through (2, 3,—1)
and parallel to the plane is:
Tx-=2)+11(y-=3)+14(z+1)=0
1
= 7x+ 11y + 142 =133
- 5 n 1
Vector form: 1-(7i +11j+14k) =33 5
21. LetH, be the event 2 red balls are transferred
H, be the event 1 red and 1 balck ball, transferred
H, be the event 2 black and 1 balck ball transferred
E be the event that ball drawn from B is red. 1
PH 3&—1 P(E/H i
P(H _2Ce 15 P(E/H,) = —
°C, 10 4 1 .1
P(H)= —2=— P(E/H,) = — 1—+1=
3 8C2 28 3710 2 2
3 6
28710 1
PH/E)=3"6"15 5 10 4 =
Xt X X —
28 10 28 10 28 10
18 !
133 2
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23.

24.
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Let x tablets of type X and y tablets of type Y are taken

Minimise C =2x +y
subjected to

6x +2y =18

3x +3y 221

2x +4y 216
X,y=0

Correct Graph
Clg (1,6)=8 ¢ Minimum value

Cle g1y = 13
Clp 5.0, = 16

2x +y < 8 does not pass through unbounded region

Thus, minimum valueof C=8atx=1,y=6.

fx)=Ixl+x, gx)=Ixl-x W xeR

(fog) (x) =f(g(x))

=|IxI -1+ Ixl—x

(gof) (x) =g(f(x))

=|Ix] + x| = Ixl = x

(fog) (-3)=6
(fog) (5)=0
(0) (-2)=2

l+1 l
a b

abc

O |—= 0|

= abc|l+—+—+—

O|l—= 0|~

(29)
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; L1
b c
= abc 1+l+l+lj1 l+1 l =0
a b c b c
L
C
R,—>R,-R,R; >R, R,
= abc(1+l+l+lj:0
a b ¢
a,b,c,#0
1+l+l+l—o
a b ¢
OR
Al=1
coso. sino O
adjA=|-sina cosoa O
0 0 1
1 00
A(adjA) =0 1 0|=1
0 0 1
1 00
IAIT, = 01 0|=I
0 0
25. S = 6x2 + 4mr?
S — 612
= 4;‘ (i)
2x° 4,
=—+—Tr
3 3
3
2 4 4 (S—6x2jé
=—X +—T7
3 3 4r

K 6\
WV x2 3% s 62

X Jn

dv 3x VS — 6x2
— =0=2x"=

dx X \/E

= 1= — [using (i)]

65/2/3/F (30)
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d*v _
_:4,{3_x.ﬂ 3 5 e

+_
dx’ Jn 2fs—ex? Vn
2
v \2/ >0
dx”| _

[SS R

. r.
:Vlsmlmmumatngl.e.r:SX

.. x> 3
Minimum value of sum of volume = T + 367Tx

OR

Equatioin of given curve
y=cos(x+Yy)

dy . dy)
= — =-sm(x+ 1+—

dx n(x+y) ( dx

dy —sin(x+y)

dx  1+sin (x+vy)

. . ) 1

given line x + 2y =0, its slope = 5

condition of | | lines

—sin (X +) B _l
1+ sin (x +y) 2

=sin(x+y)=1

=cos(x+y)=0 y=0 using (i)

T
=cosx=0=>x= (2n+1)5,nel

Thus tangents are || to the line x + 2y =0

31 T
lyatpts | ——, 0 dl—,0
onyaps( > Jan (2 J

.. Required equation of tangents are

y-0= —%(x+3§]:>2x+4y+3n=0

1 1
—0=——|x——=|=22x+4y—-7=0
y 2( 2] y

(1)

J cubic units

N | =

()

N | =

N | =

N | =

N | =
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Their point of intersection (1, 3 )

Correct Figure

1 2
Required Area = Io \/(2)2 —(x - 2)2 dx + L 2% —x?% dx

- 1
()(—2)\/4)(—)(2 L1 X=2 xV4 — x> . 1 X
—2 + 2 sin 5 + + 2 sin 5

L 0

= S?R - \/5] Sq. units

(32)
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