65/3/3

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

SECTION A

DR 6,2,3 DC’ (E%é)
s are (6, 2, 3) .. S are 77

OR

x=-1 y-7 z-3 x-1_y-5 z-6

-3 p 2 3p 1 -5

=>9%+p-10=0=p=1

dy 2

———y=2x
dx x Y
Dlogx _ 2 _ 1
= LE=¢ =X"=—
X
-2Al = (=2)*Al
=-8x4=-32
e dy
y = > = N =0
SECTION B
4 7 23 1 7
B'A’=|0 1 2|9 8 5
2 4 6|0 =2 4
75 56 71
=19 4 13
42 22 58

®logx 1
j £ dX:[E(logx)z}

X

b

a

[(logb)* - (loga)?]

1
2

(28)

1 1
_+_
2 2

N | = N | = N | = N | = N | =

N | =
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dy
2 _ maz—xz = 2y——=-2mx
y? = m( )= 24
d
o v o (D)
dx
d’y (dy ? i
y(b;_2+(d_x) =-m ..(11)
_ B d%y (dy)2 y dy
—Z+| == | ==
form (i) and (ii) we get y ax2 Udx x dx

d’y (dy)2 dy
Xy—24+x| 2| —y—= = ()
of de2 dx ydx

jsin(x—a) dx jsin(x+a—2a) dx

sin(x +a) sin(x +a)

B J sin(x+a)-cos2a 3 cos(x +a)sin2a dx
B sin(x +a) sin(x +a)

= X-cos2a—sin2a-loglsin(x+a)l+c

OR

[(og %) 1dx = (log 1)? - x - [2-logx-~-x dx
X

X- (logx)2 —{logx -2X —Il-Zxdx}

X

x(logx)? —2xlogx +2x +¢

A vector perpendicular to both 3 and b = axb :193 +19k or 3+1A<

I ~ »
-~ Unit vector perpendicular to both g and p = ﬁ(ﬁ_k)

OR
Let d=1—-2j+3k, b=-2i+3j—4k,c=1-3j+5k
5,5,6 are coplanar if i-bx¢ = 0

(29)

0| =

N | —

N | —

N | —

N | —

N | —
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1 -2 3
a-bxc=[-2 3 —4[=13)+2(-6)+3(3)
1 3 5

=3-12+9=0

Hence a,b,C are coplanar

10. A={S,F,M),S,M,F), M,F,S), (F,M,S)}
B={(S,F,M), M, F, S)}

Total number of possible arrangements = 6

P(BNA)

PBIA) = —p =

2/6

/6

N | =

11.  Given 2 P(X = x)) = 3P(X=x,) =P(X=x3) =5P(X =x,)

k
Let P(X =x3) =k, then P(X:xl):g,P(X:x2):§ and P(X=X4)=§

.. Probability distribution is

X | Xy | Xy | X3 | X4
poo | 13|10 [30] 6
61 61616l

OR

(1) P(at least 4 heads) = P(r>4) =P(4) + P(5)

1 4 5 5
-ef3)(3) rwlz) -d3) %
2) 2 2 2) 32 16

(i1) P(at most 4 heads) = P(r<4)=1-P(5)
5
2 32

(30)

N | —

N | —
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12. Letee R be the identity element.
then a*e = e*a = a
s al+el=el+at=al=e2=0=¢e=0.

. Identity elementis 0 € R

SECTION C

aNL=x* | (2
13. tan(sec_1 l):sin(taln_1 2) = tan(tan ! X j:sm(sm l—j
X X J5

1-x* 2 1-x> 4
= = — —
X \/g x2 5
= 9x*=5 = Xzzg = x=—5,{x>0}
9 3
dy
14. ¢ - x+Dh)=1= eY-1+(x+1)eY-d—:o
X
dy__ 1
dx x+1
d2y 1

OR

_ 2 _ 2
y = sin 1(Lz]zsin 1( tzj,wheret=2x
1+(2%) 1+t

=Y = 2tan"'t

dy_ 22 and i:2"'log2.
dt 1+t dx
x+1
dy _ 2.2X.10g2:ﬂ
dx 1+t 1+4*

65/3/3 (3D



15.

16.

65/3/3
f(x) = 4x° —6x> —72x +30
= f/(x) =12x>—12x =72 =12(x =3)(x +2)

f'x)=0 = x=-2,x=3

.. possible intervals are (—oo,—-2),(-2, 3),(3, o)

£(x) <0 in (=2, 3)
and f’(x)>0 in (—eo,—2) and (3,0)

= f(x) is strictly increasing in (—eo, —2), (3, o) or (—oo, 2], [3, o)
and strictly decreasing in (-2, 3) or [-2, 3]

(1) For ae Z,(a,a)e R "+ a—a=0isdivisible by 2

. Ris reflexive (1)
Let (a, b) € R for a, b € Z, then a — b is divisible by 2

= (b — a) is also divisible by 2

- (b,a) € R = R is symmetric ...(i1)
For a,b,c, € Z, Let (a,b) € Rand (b, ¢c) € R
~a—-b=2p,pe Z,andb-c=2q,q€ Z,

adding, a—c =2 (p + q) = (a — ¢) is divisible by 2

= (a, ¢) € R, so R is transitive ...(1i1)

(1), (i1), and (iii) = R is an equivalence relation.

OR

fof(x)

f(4X+3
6x—4

4|:4X+3_

6X—4:

6[4X+3 _4
6x —4

(32)

N | —

N | =
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18.
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4ax+3)+36x-4) _34x _
= 10f(0) = G ax+3)—4(6x—4) 34

Since fof(x) = x = fof = I = 1 = f

b+c a a
LetA=| Db c+a b
C C a+b

0 -2¢ -2b
c c a+b

0 C b 20 bc b
s A=-2]b c+a b :_Eb bc+ab b
C C a+b c bc a+b
C, - C, -cCy
0 O b
A——zb ab b
=87

¢c —ac a-+b

_% -b-(—abc —abc) = 4abc.

y= (sec_1 X)z, x>0

dy -1 1
— =2sec X -———
dx xvx? -1

= X\/Xz—lj—yzz\/§
X

squaring both sides, we get

dy dy
XZ(XZ—I)(—yj =4y or (X4—X2)(—yj =4y
dx dx

differentiating w.r.t. x.

2 2
(x4—x2)2'ﬂ'g+(4x3—2x)(ﬂ) _4. 3y
dx dx? dx dx

(33)

N | —

N | —

N | —
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2
— x*(x%— 1) +(2x x)ﬂ—zzo
dx? dx
b a
19. RHS = jf(a+b—x)dx:—jf(t)dt,wherea+b_x=t, dx = —dt
b

= Tf(t) dt= j).f(x) dx =LHS

a

dx \/cos X
Let] = dx
1+\/tanx \/cosx+\/smx

Q=3
O\n'—.w\n

T T

j- \Jcos(m/2—x) dx = j- \/sin x dx
= n\/cos(n/Z—X)+\/sin(7t/2—x) T VsIn X ++/cos x

6 6

T

3
/3
adding (i) and (ii) to get 21 = [1-dx =xTg =7/6.
T

6

dx

20. _ J sin 2x

(sin® X +1)(sin® x +3)

Put sin>x=t = sin2x dx =dt

dt 1/2 —1/2
| - o
(t+D(t+3) t+1 t+3

llog|t+1|—510g|t+3|+c

e

[\S)

log(sin2 x+1)— %log(sin2+ 3)+c.

N | =

21. Writing the equations of given lines in standard form, as

1
x=5 y-2 z-1 y+5 z—1
SA+2 =5 1

(34)

..(ii)

N | —

N | —

N | =

N | —

N | —

N | —

N | =

N | —
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23.
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lines are perpendicular to each other,

= (5A+2)-1+(=5)2N) +1(3) =0

—SA+5=0 = A=1

x=5_y-2 z-1 y—'_5_2—1
7 -5 1

.. lines are

Shortest distance between these lines = 1@, —a,) (b Xby)| =

‘(5?%3)(—171—20}1912)

b, xb, | b, xb, |
135
| b, xb, |
.. lines are not intersecting.
Gi E_E . ba=c-a :
iven al 1al (1)
bLlé = bc=0 (i)

(138-2b+2¢ 1) =91a1* +41bP +4I1¢P -123-b-8b-¢+12a-¢
=9(1)* +4(2)* +4(3)° [using (i) and (ii)]
-9+ 16 + 36 = 61

= [3i-2b+2¢1=61

y
d_y_Xer_HX
dx x-y _V¥
X
Put y/x = '[h'[ﬂ_V'FXﬂ
ut y/x = v so tha i i
v g_1+v £_1+V_ _1+v—v+v2
dx 1-v dx 1-v 1-v
(35)

N | =

N | —

N | =

N | = N | = N |~

N | =
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1 d
- ‘[1+V2dv ; ‘[

ot

1+v? 1+v?

= tan_lv:%log|l+v2|+loglxI+c

2+y2
2

X

— tan”' (1) =%log X +loglx|+c
X

or tan”! (lj :llog | x? +y2 l+c
x/) 2
OR

(1+x?)dy + 2xy dx = cot x.dx.

dy 2x _cotx

= dx 1+x2 C1+x2

2x
LF = ¢ 7 = e — (142

.. Solution is, y-(1+x2) :jcotx dx =loglsinx |+c

= -loglsinx |+
ory 1+x? s 1+x?
SECTION D
24, {(x,y):0<y<x*,0<y<x+2,-1<x <3}
Y 2 3
Area = J x2dx +j(x +2)dx
-1 2
X< _— 0 ] 5 3 > X X3:|2 (X+2)2:|3
= —| +—
3 -1 2 2
v
= 3'|'—:E
2

(36)

1
1+2

1+1

Correct Figure |
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OR

L= lim B+ £+ )+ £(1+2h) 4o+ f(l+n—1n)]

i or nh=3
n

where h

— limh[2+e®)+(2+h+e”™ M)+ (2+2h+e*™* M) +...4+ 2+ (n—1)h) + > Dy

N | =

N | =

h—0
. n(n-1)1] . 2 2h , 4h 2(n-1)h
= limh|2n+h-———= |+ limh-e“[l+e" +e" +--¢€ ]
h—0 h—0
RS 2 2nh _
- lim[2nh+—nh(nh W tim g1
h—0 h—0 2/1'{ ezh—l
2h
2,6 2,.6
— 6+2+M:2+M
2 2 2
25. p = (prob. of doublet) = 1/6 ~oq=15/6
X 10 1 2 3 4
3 2 2 3 4
P00 PJ (o) 4|8 (&) |58 (&)
6 6/) 6 6 6 6\6 6
500 150 20 1
1296 1296 1296 1296 1296
5001300 | 60 4
XP(X) | 0/1296] [1296] [1296| |1296
XZP(X) 0[[500(]600||180 || 16
1296] [1296] [1296] {1296
Mean = XXP(X) :ﬁ:z
1296 3

Variance = £X2 - P(X) —[EX- PX)]? = 1_3 zg

26. Equation of plane passing through (2, 5, -3), (-2, -3, 5) and (5, 3, -3) is

x—=2 y-=5 z+3

65/3/3 (37)



65/3/3

= 16(x—-2)+24(y—-5)+32(z+3)=0

1e.2x +3y+4z-7=0

which in vector form can be written as 7. (2{ + 33 + 412) =7

Equation of line passing through (3, 1, 5) and (-1, -3, 1) is

x=3 y-1_ z-5 or x=-3 y-1_ z-5
4 4 6 2 2 3

Any point on (ii) is (2A+3,2A + 1,34 +5)

If this is point of intersection with plane (i), then

220 +3)+3QR2A+D)+43BA+4)—-7=0

20+22=0 = A=-1

.. Point of intersection is (1, -1, 2)

OR

Equation of plane through the intersection of planes

f-(i+j+k)-1=0 and T-(2i+3j-k)+4=0, is

[F-G+j+k) -1+ AT -Q2i+3j-k)+4] =0

= T [1+20)i+ 1 +30)j+ 1-Mk]-1+41 =0 ...(D)
-1

Plane (i) is Il to x—axis = 1+2A=0 = 7»=7

. R I+ 3-
. Equation of plane is T- _5J+5k -3=0

or ¥-(—j+3k)—6 =0
Distance of this plane from x—axis

=3 6

= (_1)2+(3)2 :\/E units

(38)

...(11)

N | —

N | = N | =

N | —
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0| —
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28.
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Let Given surface area of open cylinder be S.
Then S = 2nth + 7’

S —mr?

2mr

= h =

Volume V = nr’h

2
V= mz[s_m }— 1[Sr—77~'r3]

27r _E
ﬂ:l[s_y;rz]
dr 2
(;—V:O = S=3nr? or 2arh+7r? =3nar?
r
= 27qtrh = 27r? =h=r
2
d—\zl:—6nr<0
dr

.. For volume to be maximum, height = radius

Al = 1(7)-1(=3)+1(-1) =9
7 -3 2
-1 3 1
. 7 -3 2
= A = o3 0 3
-1 3 1
1 1 1]«x
Given equations can be writtenas | () 1 3 y
1 -2 1}||z

orAX =B = X=A"'B

(39)

N | —

N | —

N | —
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29. Let number of Souvenirs of type A be x, and that of type B be y.

. L.P.P is maximise P = 50x + 60y %
40 I
such that 5x +8y <200
10x +8y <240 1
x,y=0

Correct Graph 2

-

Ny P(at A) = T1500
5x+8y=200

P(at B) = (400 + 1200) = 1600
P(at C) = Z(1200)

. Max Profit =X 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20. 1

65/3/3 (41)



