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65/5/3

QUESTION PAPER CODE 65/5/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

Order = 2
Sine:|(1+J+k)'(31—J+2k

‘ VI+1+1/9+1+4 ‘

sin_l(ij
= 0 = \/ﬁ

OR
2 -5 1

Any point on Xre_y=9o_z¥ =L ..(1)

3 5
is (A—2,3A+5,50-1)

Line (1) cuts yz plane at A — 2 =0 ie., A =2
hence required point is (0, 11, 9)

ladj Al = IAI™!

Al =10

ladj Al = (10)*' = 10

dy 1

dx sec e2*

.sece”* tan e?*.2e**

or 2sece?* tane’* e*

SECTION B

n=4,p= q=

1,23
477 4

P (atleast 3 are diamonds) =P (X =3) + P(X =4)
3 4
-ol3) (Held)
4 4 4
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65/5/3

= GT [12+1]=21—536 %
OR
Let E, : A coming on time.
E,: B coming on time.
P(E) =2, P(E,) =3 !

P(only one on time)

P(E,) P(E,)+P(E,) P(E,)

Il
I
X
I
+
I
X
I
p—

26

= — 1
49 2

Let P(2,-1,3),Q(3,—5,1) and R(~1,11,9) be three point.

PQ=i-4j-2k %

PR =-3i +12j+6k =—3( —4j—2k) %

PR =-— 3176 , since P is common.

Therefore the points P, Q and R are collinear. 1

OR

(@xb)? =a’b* —(@- b)?

LHS = (ixb)>

= (1alblsinOn)>=a P b sin0 1

= 1al”1bl* (1-cos” 0)

=13l IbP? —(dllblcos )

= a’b’>—(-b)? 1

(34) 65/5/3



10.

11.

65/5/3

65/5/3

Jox

OR

J- x—1 dX:J-( -1 N 2
x=2) (x=3) x—2 x-3

= —loglx—=21+2loglx-31+C

eX
jﬁdx Put e* =t so that e* dx = dt
—4e* —e

J- dt :J- dt
Vs—at-¢ 7 32— (t+2)
X
= sin_l(%j+C:sin_l[e 3+2J+C

P(BIA) :0.4:>M:0.4:> P(BMNA)=0.24
P(B)

P(AuB)=P(A)+P(B)-P(AnB)=0.6+0.5-0.24=0.86

P(ANB) 024
P(A) 05

2x-3 6 ] [7 6
15 2y-4| |15 14

P(AIB)= 0.48

=2x-3=7 and 2y -4=14=x=5,y=9=x-y=-+4

J.ex (cosx—sinx) cosec? x dx = — I e*[cosec x —cosec x cot x] dx

= —e* cosecx +c
yz —ab—x?)

2yy’ =-2ax
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12.

13.

65/5/3

2 2
"2 ” ’ dYJ d y dy
= X +xyy'—yy'=0or x| = | +xy——-y—
(Y)™+xyy"—yy (dx ydX2 Y ik

=0

ae Nbe N=> a"e N= a*be N = * is binary operation.
In general a® # b?, for a, b € N = * is not commutative.

SECTION C

(A+e*)dy +(1+y*)e* dx =0

d X
- I1+3;2 :_Ilfezx .

X

= tan”! y= —J‘ dx

1+

Put e* = t, so that e* dx = dt

— tan"' y=—tan"(e*)+C (1)

- dt

1

tan y=-
J‘1+t2

Substituting y = 1, when x = 0 in equation (1)

tan"'(1) = —tan"!(1)+ C = C = g

. . C — E . . . _1 _1 X _ E
Substituting > in equation (1) = tan~ y-+tan  (e*)=

OR

xd—ysin(zj+x—ysin(zj=0
dx X X

1 .
dy _y ()

Put lei.e.,YZVXin (i)sothatd—y=V+xﬂ
X dx dx

v
VHEX—=V——
dx sin v

(36)
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65/5/3

Isinvdv:I—ldx 1
X 2
— —cos v = —loglx|+C= cos(ljzlog Ix1+C ..(i1) 1
X
. T o
Substituting Y = E when x = 1 in (ii)
cos(szlogl+C:>C=O 1
2 2
. . y 1
Required solution is cos| = |=1log | x | 5
X
14. (i) Reflexive: Vae A,la—al=0 which is even
= (a, a) € R, hence R is reflexive 1
(i) Symmetric: Let (a, b) € R = la — bl is even
= |—(b - a)l is even = |b — al is even
so, (b, a) € R
hence R is symmetric. 1
(i11) Transitive: Let (a, b), (b, ¢c) € R
so, la — bl is even and Ib — cl is even
= a-b=2\,b-c=2uwhere A\, L€ Z
Now,a-c=(a-b)+(b-¢c)=2A + W)
= la —cl is even, so (a, ¢c) € R
. .. 1
hence R is transitive. 1 5
Since R is reflexive, symmetric and transitive therefore its an equivalence relation %
OR
1
Let for x, x, € A, f(x)) = f(x,) 5

4x,+3  4x,+3
6x,—4 6x,—4

65/5/3 37)



15.

16.

65/5/3
= (4x,+3) (6x, —4) =(6x; —4)(4x, +3)

= 34x, =34x, = X; =X,, hence f is one-one.

4x+3 )
For any y € A such thaty = there exists x such that

6x —4

6xy—4y=4x+3= (6y—-4)x =4y+3

= Xx= 4y+3,ye A, x= 4y+3eA
6y—4 6y—4
= f is onto.

Since f is one-one and onto, therefore f “lexistsin A

4y+3 orf_l(x)z 4x +3
6y—4 6x —4

f(x) = cos(Zx +§j = 1(x) = —2sin(2x %)

and f ' (y) =

3 St 3x; 5T
As —<X<—=>—<2x<—
8 8 4 4

7t<2x+E<3—7E
= 4772

- sin(2x+§j<0:>f’(x)>0

.. f(x) is increasing in (%, %)

A(X’ 5’ _1)7 B(39 2’ 1)’ C(49 5’ 5)9 D(4’ 2’ _2)
BA =(x—3)i+3j-2k
BC=1i+3j+4k
BD=1i+0j—3k

x—-3 3 2
1 3 4(=0
1 0 -3

(38)
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65/5/3

re., (x —=3) (-9) -3(-7) -2(-3) =0

=x=6
17. LHS = Sin_1£+tan_li+cos_1§
5 12 65
t 1 -1 -1 63
= tan +tan  —+cos —
12 65
4.5
— a3 12 165
= tan i 5 4+ cos
l——Xx—
3 12

Il

s

=
R
—= [N
>3
N
+

ey

Q

—

L
R
ol BN
>3
NG

[
|2
I
=~
an)
9]

18.  xPyd=(x+y)’"" = plogx+qlogy=(p+q)log(x+y)

p_ady_p+q(, dy
. .- — = |14+ —=
Differentaiting w.r.t x, X ydx x+y ( dxj

9_P*+q|dy _p+q_p
= y Xx+y)dx x+y X

=

ax—py [dy _ax-py _ dy_y
| y(x+y) Jdx  x(x+y) dx X

Differentiating again w.r.t X

dy
Xi_
dzy dx Y
dx? x2
42 x(yj—y 2
= —_\X = d =0
2 2 2
dx X dx

65/5/3 39
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19.

20.

65/5/3

j(sinx sin 2 xsin3x)dx = %j(Zsinx sin 2 x) sin 3x dx
1 .

= EJ.[COS(X) —cos(3x)] sin 3x dx
1 . 1 )

= —j2cosx sin3x dx——chosSx sin 3x dx
4 4

¢, . . 1p.
= ZI(SIH 4x +sin 2x)dx—ZI51n 6x dx

l(cos4x costj 1
= —= + +—cos6x +C
4 4 2 24
.3
Let yztan_1 3x X2 ,Put x =tan0
1-3x

3
y = tan~! [MJ =>y= tan_l(tan 30) =360

1-3tan’ 0
_ dy 3
—3tan 'x => 2= i
y dX 1+X2 (1)

Let Z= tan”! (%J, put X =sin ¢
1-x

z = tan”! (&] = z=tan"' (tan o) =0

1—sin? 0

dz 1

-
7 = (I) = S X= dX - l_X ..(11)

dy dy/dx _3W1-x’
dz dz/dx 1+x2

Using (i) & (ii),

OR

\/l—x2 +\/1—y2 =a(x—y), put x =sin0, y =sin ¢

(40)
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65/5/3

\/1—sin26+\/1—sin2¢ =a(sin O —sin ¢)

= cos 0 + cos ¢ = a(sin O — sin 0)

= ZCos(mj cos(ﬂjz2acos(e+¢jsin(e_¢j
2 2 2 2
= tan(e_q)j:l
2 a

= 9;2(1) =tan"| (lj = sin"! x —sin~! y=2tan"" (lj

a a

Differentiating both sides w.r.t x

1 I dy

21.

a c a+tc
_abcla+b b a Taking a, b, ¢ common from C,, C,, C, respectively
b b+c C
a c 0
= abcla+b b -2b C,—->C-(+C)
b b+c -2b
a C 0
= abc.2bla+b b -1
b b+c -1
a c 0
= 2ab’cla+b b -1 R, > R, -R,
-a ¢ O

65/5/3 (41)

N | =

N | =



65/5/3
Expanding along C,

= 2ab’c . 2ac = 4a’b’c?

2
2. 1= j|x3—x|dx
1

0 1 2
I= J. (x3 —x)dx —J.(x3 —x)dx +_[(x3 —x)dx
-1 0 1

0
X4 X2 X4 X2 1 X4 X2 ’
[=|—-"—| -|=—-2]| +|=-=—
4 2 4 2 4 2
! 0 1

23. Equation of planes passing through the intersection of given planes
[F.(2i +6]) +12] + M[F.(3i — j+4K)] =0

= F[(2+30)i +(6-L)j+4Ak]+12=0

Now
12
1= 2 2 2
J2+30)2 +(6-1)2 +(40)
| 144
T 2602 +40

= 2602 +40=144 = A =12

Equation of plane is
T.(8i+4j+8k)+12=0 or F.(2i+j+2k)+3=0
and T.(—4i+8j—8K)+12=0 or T.(-i+2j-2k)+3=0
SECTION D

24. Let numbers of souvenirs of type A be x and number of souvenirs of type B be y

.. LPPis
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Maximize P = 100x + 120y

Subject to constraints

5x+8y <200 ..(D
10x +8y <240 ..(2)
X,y=0

65/5/3

Values at corner points

Points P
A(0,25) | 3000
B(8,20) | 3200 (Max)
C(24,0) | 2400

So, 8 type A Souvenirs and 20 type B Souvenirs should be made to maximize profit.

25.

ey
N §

65/5/3

Correct figure

Solving x* +y? =16a” (D)

and y* = 6ax

..(2) we get

x = 2a (as —8a is not possible)

Required Area = 2
_ z{@@ij

43)

410

2f\/@dx + T\/(4a)2 —x2 dx}
L O 2a

q2a

+2{%\/(4a)2 —x2 +8a2 sin_1£

a

)

4a

2a

N | =
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= %\/ﬁaz +?na2 —4\/§a2

=%a2(4n+\/§)
OR

4
3 4x-y+5=0

C(3,2)

! Xx+y-5=0

A1, 1) !

a1 § 4 8 Xx-4y+5=0

Coordinates of A(-1, 1), B(0, 5) and C(3, 2)

0 3 3
1
Required Area = j (4x +5)dx + J. (6-x)dx - 2 J. (x+5)dx
0 sl

-1

2 0 x2 : 1] x2 ’
— |:2X +5x} +|5x——| ——| —+5x
-1 2 4| 2 B

15

2

26. Required equation of the line is
F=2i+j-k+pQi—j+k)

Let & =2i+j—k,d, =i+j,b=2i—j+k

(3, —d,)xb
The required distance = T
lG-K)x(2i—j+Kk)!
- 121 - j+k|
i j ok
@,-d)xb=[l 0 -1=-i-3j-k
2 -1 1

(44)

Correct figure 1
(1)
(2)
..(3)
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JI+9+1 11 /66

Required dist = = or
equired distance Aol S 6

OR
P(1,3,4)
* Correct figure
) ] o x-1 y-3 z-4
Qe Equation of line PQ is = = =X
2 -1 1
P(a, B, ) The coordinates of Q are QA + 1, -A + 3, A + 4)

wQliesonplane 2x —y+z+3=0

D22+ D) - (A +3)+A+4H+3=0

=6AL+6=0 ie, A=-1

The coordinates of Q are (-1, 4, 3)

PQ:\/(—I—I)Z +(4-3>+(3-4) =6
Let P’(a, B, ) be the image of P.

oc+1:_1, B+3 _4, y+4:

— 3
2 2 2

then
>a=-3,=51v=2

.. the image P’ is (-3, 5, 2)

30
27. LetA=|2 3 O
0 4 1

65/5/3 (45)
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—l2 3 olzlo 1 ola R, >R,-R,)
0 4 1]]0 0 1
13— [1 =1 o
—lo 9 21]=[=2 3 ola (R, >R, -2R,)
0 0 0 1
[ R I R I
—lo 1 ol==2 3 =24 (R, >R, -2R,)
0 4 0 0 1
I R I S T
o 1 olsl=2 3 -—2a (R, —R,—4R,)
00 1|8 -12 9
1 3 0] [9 -3 9
—lo 1 olg—2 3 =2a (R, >R, ~R,)
0 0 1|8 -12 9
10 0] [3 -4 3
=0 1 0|52 3 =2a (R, >R, -3R,)
00 1]]8 -12 9
3 4 3
Al=|-2 3 -2
8 —-12 9

OR

The given system of equations is
AX =B,

2 3 10 X 4
where A=[(4 -6 5 [ X=|y|,B=|1

6 9 =20 z 2
IAl' = 1200 # 0
= A exists.
X=A"B

(46)
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75 150 75
adjA=|110 -100 30
72 0 -24

75 150 75

! 'A=L 110 —-100 30

~ ——ad
A= 1A T 00
72 0 24

75 150 75 [4

X:A‘leL 110 -100 30 (|1
1200

72 0 24]|2

I

1 6007 |2

_ L 40 l=| L
1200 3

240

1
5]

1.1 1

S X = 2,y 3, 5

28. Let x be the radius of circle and y be the side of square
2nx + 4y =k

A =7nx?+y?

R +(k—2nxj2 _16mx2 +k? +47n°x? — 47kx
- 16
dA

— = i(32nx +81°x —47k)
dx 16

%:0332nx+8n2x—4nk20

dx

_k
8+2m

= X

d’A 1 > o
— =—[321+8n"] >0 = Sum of areas is minimum
dx” | _ k 16

8+2m

65/5/3 47)
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k k
2n +4y=k=>y=——=y=2x
(8+2nj Y Yain Y I

E, : ball drawn from first bag
E, :ball drawn from second bag
A :both drawn balls are red

1

P(El):P(EZ):E 1
P(A|El):§xf:@ 1
87 56
21 2
PAIE,)=<Sx—=-—2 1
(AlE,) 87 56
120
__ 256 )
P(E, | A) —l@+1£ 1
2°56 256
20
112 _10 1
:2 11 5
112

(48) 65/5/3



