65/5/2

QUESTION PAPER CODE 65/5/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. 2 AA’l = 4IAl 1A’
—4x4x4d=6d
, Sine:|(1+1+k)-(31—1+2k|
. ‘ VI+1+19+1+4 |
sin_l(ij
= 0= \/ﬁ
OR
2 -5 1
Any point on xr :y3 =Z;— =A..(1)

is (A=2,3A+5,50-1)

Line (1) cuts yz plane at A -2 =01ie., A =2
hence required point is (0, 11, 9)

dy

3. —=3Asin3x+3Bcos3x
dx
2
9 _ 94 cos3x 9B sin 3x =9y
dx
4, Lety cos_l(sin 2x), then dy ! (2cos 2x)
. et y= ) —— =
dx  \1-sin? 2x
=-2 or 2
SECTION B

5. (i) Va,beZ a*b=2a’+be Z .. *isbinary

() 1,2€ Z,1%2=2x12+2=4,2%1=2x(2P°+1=9

65/5/2 a7
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65/5/2

1 %2 #2%1

.. * is not commutative. 1

4 l —3 1
n=4,p= 4,q—4 5

P (atleast 3 are diamonds) =P (X =3) + P(X =4)
3 4
(3 G eld)
o 2|2+, | =
3(4) (4 ‘3 !

4
(lj [12+1] :ﬁ
4 256

N | =

OR
Let E, : A coming on time.
E,: B coming on time.

= S = 3
PE,)=—,PE,)=—
( 1) 7’ ( 2) 7

N | =

P(only one on time)

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

[
I
X
I
—+
I
X
I
—_

26 1
49 2

2x -3 6 | |7 6
15 2y-4| |15 14 1
=2x-3=7 and 2y - 4=14=x=5y=9=x-y=-+4 1
(y+3x2)d—X:X = d—y—ly=3x 1
dy dx x 2

1
LE = ej_;dX:e_log(x):l 1
X 2
. 1 1 5

Solution is y-—=I3x-—dx:>y=3x +cx 1

X X

(18) 65/5/2
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Let P(2,-1,3),Q(3,-5,1) and R(-1,11,9) be three point.

PQ=i-4j—2k
PR =—3i +12]+6k =—3(i — 4j— 2k)

"~ PR =—3PQ, since P is common.

Therefore the points P, Q and R are collinear.

OR
(@xb)? =a’b*—(@@-b)?
LHS = (@xb)?

(1d11blsin®n)> =1d1> bl sin’0

1317 1b? (1-cos? )

a2 161> =(1dl1blcos )

i’ b?—(3-b)?

I x—1 dx:j( -1, 2
(x—-2) (x-3) x—2 x-3

= —loglx=21+2loglx-31+C

Jox

OR

eX
j P dX  puter = t so that e* dx = dt
V5—-4e* —e

J‘ dt :J' dt
s—at—2 73— (t+2)

= sin_l(—t;2j+C:sin_{e ;2]+C

19)

N | =

N | =

N | =

N | =



65/5/2

2+sin2x 2
11. |€e* (—j dx = | e*(sec” x + tan x) dx 1
J- 2cos” x J-
=e"tan x + C 1
12. P(A’AB)=P(A")-P(B) 1
= —X=

12
== 1

35

SECTION C

13. Equation of the required plane is
ax+1)+by-3)+c(z-2)=0 ..»1) 1

Since plane (i) is perpendicular to planes x + 2y + 3z = 5 and 3x + 3y + z = 0, therefore

a+2b+3c=0 ...(ii)
and 3a+3b+c=0 ..(iii) 1
Solving (ii) and (iii) we get
a_b _c¢ 1
7 -8 3
Equation of plane is
7-x+1D)-8(y-3)+3(z-2)=0
=T7x-8y+32+25=0 1
5
14, [(x=11+1x=21+Ix-41dx
1
2 4 5
= [6=xdx+[(x+Ddx + [ (3x=7) dx 1%
1 2 4

Il
1
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>
|

e®
| I |
= [\
+
1
bol
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>
L 1
™) >
+
1
W
w‘x
)
|
]
>
| I |
N W
[
| —
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16.

65/5/2

z 72 7 z 72 1
1 x x? 1 x x?
= xyz|l 'y y|-(=D*|l y y*|=0
1 z z° 1 z z°
1 x x?

= x-Ny-2z-xKxyz-1)=0
. X #y # z therefore xyz = 1

LHS = sin”! ﬂ +tan”! i +cos”! @
5 12 65

1

s
=
+
—
g
|

+
(@}
Q
|

Il
-t
oo
=
+
(@)
Q
72
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65/5/2
17. A, 5, -1), B3, 2, 1), C4, 5, 5), D@, 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

ie, (x —=3) (-9 3(-7) 2(-3)=0
=x=6

3x—x°
2

1-3x

18. Let y= tan”! ( J, Put x =tan©

-1 3tan®—tan> O
y = tan" | ——————
1-3tan” 0

] =>y= tan"! (tan 30) = 30

y = 3tan_1X:>d—y: 3 o)

dx 1+x2

, put X =sin ¢

Let Z= tan ! {;j
\ll—x2

7 = ‘[an_1 (&J =>z7= tan_l (tan q)) = ¢

J1-sin’ o

sin”! x :E— !
7 = (I) = dx - 1_X2 ...(ll)

dy dy/dx _3v1-x?

Usine () & i) Y _
sing (0 & (0. = e 1rx2

OR

\/1—X2 +\/1—y2 =a(x—y), put x =sin0, y =sin ¢

(22)
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\/1—sin29+\/1—sin2q) =a(sin O —sin ¢)

= cos 0 + cos ¢ = a(sin O — sin 0)
= ZCOS(mjcos(ﬂjz2acos(e+¢jsin(e_¢j
2 2 2 2
= tan(e_q)j:l
2 a

= 90 =tan"| (lj = sin"! x —sin~! y=2tan"" [lj
2 a a

Differentiating both sides w.r.t x

(i) Reflexive: Vae A,la—al=0 which is even
= (a, a) € R, hence R is reflexive

(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.

(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¢c)=2A + W)

= la —cl is even, so (a, ¢c) € R

hence R is transitive.

Since R is reflexive, symmetric and transitive therefore its an equivalence relation

23)
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N | =
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OR
Let for x, x, € A, f(x)) = f(x,)

4x,+3  4x,+3
6x,—4 6x,—4

= (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

= X= 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

and f'(y) =
V)= Gy—a 6x —4

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

d X
- I1+§;2 :_Ilfezx o

X

= tan”! y= —I dx

1+

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

tan"'y =—J. d = tan"' y=—tan"'(e*)+C (1)

1+t2

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

tan~'(1) = —tan ' (1)+ C = C = g

(24)
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T
Substituting C = ) in equation (i) = tan™'y +tan"'(e*) =

OR

xﬂsin(lj+x—ysin(lj=0
dx X X

Put X=Vi.e.,y=vxin(i)sothatd—y=V+xﬂ
X dx dx
v 1
VHX—=V——
dx sin v
) 1
I51nvdv:j——dx
X
= —COS V = —10g|X|+C3008(%j=loglxl+c

o
Substituting Y = B when x =1 in (ii)

cos(gjzlogl+C:>C=O

Required solution is cos (lj =loglx|

X

1 2

y=(sinx)* +sin” V1-x

Let A =(sinx)* = log A =x log sin x

1 dA .
— ——=logsin X + X cot X

A dx

= i—A =(sinx)* (log sin X + X cot x)
X

B = sin'V1-x% =cos ' x

(25)

T

..(1)

...(11)
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22.

23.

24.
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B -l
dx 1-x2
y:A+B:>g=%+%:(sinx)x(10gsinx+xcotx)—

dx dx dx 1—x2

J.cos 2x cos 4x cos 6x dx

= lJ-2czos 6x cos 2x -cos 4x dx
2
1
= EI(COS 8X +cos 4x) cos4x dx
1 2
= ZI(ZCOS 8x cos 4x +2cos” 4x) dx

= %J‘(cos 12x + cos 4x +1+ cos 8x) dx

1(sin12x sin4x sin 8x
= — + +x+ +C
4 12 4

f(x) = sin 2x + cos 2x

f'(x) = 2 cos 2x — 2 sin 2x
f'(x)=0=2cos2x —2sin2x =0

n st
= X = 87 3
e meratare (0.5} (557 (5727
Possible interval are | Ys 2 )\ % g

¢ i (E 5—nj:nc(x)is decreasing in (E 5—nj
f'(x) <0 in 3’8 g 3’8

SECTION D

-1
0
1

~ W O

3
LetA=|2

0
Then A =TA

(26)

N | =

N | —
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3 0 -1 1 0 0
=12 3 0|=/0 1 0]A
0 4 1 0 0 1
13 21| (121 o
=2 3 ol=l0 1 0lA (R, >R,-R,)
0 4 1]/1]0 0 1
13 2] [1 o210
=0 9 21|z 3 ola (R, >R,-2R,)
0 0 0 1
[ S I R
=0 1 0l=5-=2 3 2|4 (R, >R,-2R,)
0 4 1 0 0 1
[ | I R T
=0 1 0|52 3 =24 (R, >R, —4R,)
0 0 1 8§ —12 9
1 3 0] (9 -3 9
=0 1 ol={—2 3 -=2]A (R, —>R,-R;)
0 0 1||8 -12 9
10 o] [3 -4 3
=l0 1 o|=|—2 3 =24 (R, >R, -3R,)
00 1|8 -12 9
3 4 3
Al=1-2 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

27
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IAl = 1200 # 0
= Al exists.
X = A'B
75 150 75
adjA=[110 -100 30
72 0 24
| | 75 150 75
,_ —adjA=——[110 —-100 30
Al = 1Al 1200
72 0 24
75 150 75 7[4
X:A‘IB=L 110 =100 30 (|1
1200
720 —24]|2
1
6007 |2
— L 400z L
1200 3
240
1
5]
1.1 .1
. X = 2,}’ 3, 5

and y* = 6ax

Q Pajia

Required Area =

(2]

ga2(4n+\/§)

(28)

Solving x? +y? =16a”

2

12a

Correct figure

(1)
..(2) we get

x = 2a (as —8a is not possible)

2f\/@dx + T\/(4a)2 —x2 dx}
L O 2a

a

410

+ 2{%\/(4@2 —x2 +8a2sin™! (i

gﬂf +§Jta2 — 4\/§a2

<)

4a

2a

N | =

— N | =

65/5/2



65/5/2

26.

65/5/2

OR

4x -y +5=0

Xx+y-5=0
> X x—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. (5—x)dx — 2 .[ (x+5)dx

-1 0 -1

Correct figure
(1)
-(2)
..(3)

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

- L.PPis

Maximize P = 100x + 120y

Subject to constraints

Sx+8y <200 LD
10x + 8y <240 ..(2)
X,y=0
yA
30)
25
A
O

(29)

N | =
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Values at corner points

Points P

A(0,25) | 3000

B(8,20) | 3200 (Max)

C(24,0) | 2400 1

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

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

Let 4, =2i+}-k., =i+ b=2i—j+k

(3, —d,)xb
The required distance = BT
lG—-K)x(2i—j+Kk)!
- 12i—j+k| !
i k
@,-a)xb=[1 0 -1=-i-3j-k 5
2 -1 1

JI+9+1 V11 +J66

Required dist = = or 1
equired distance ] z 6

OR
P(1,3,4)
L ] . 1
Correct figure 5
Q x—1 -3 z-4
I Equation of line PQ is S Amh =A 1
2 -1 1
P B The coordinates of Q are QA + 1, -A + 3, A + 4) =
wQliesonplane 2x —y+z+3=0
S22+ D) - (A+3)+A+4H+3=0 1

(30) 65/5/2
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= 6L +6=0 ie, A=-— .
The coordinates of Q are (-1, 4, 3) %
PQ:\/(—I—I)Z+(4—3)2+(3—4)2I\/E 1
Let P’(a, B, 7) be the image of P.
o+l p+3 y+4 1
=-1, =4, =3 =
then > > > 5
=sa=-3,=51v=2
-, the image P’ is (=3, 5, 2) %
28, Let E, : spade card is lost
E, :non spade card is lost. 1
A :Two cards drawn are spade
1 3
P(E)) = P(Ez) =2 1
12
P(AIE)=--2 G _2 1
) 405
13
C 26
P(AIE,)=r—2=
AE) =510 " s !
12
4 425 _ 1
P(E,;I1A)= 1.1
A 1 2 EX& 50 1 2+ 2
4 2‘{ 4 425
B
29. ] H Correct figure 1
=—"c l AABC ~ AADE
R
R H-h r HR —hR
—=—Sr=—— 1
H R H
_ 2
Now, A =27h (%j = 2mhR — 2”11_? 1

65/5/2 31
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dA — 2R — 4nRh
dh

98 o= H=2n

dh

d’A _ —4mR

< (0 = areais maximum

2
dh” |, _,. 2h

A is maximum at H = 2h.

HR_T_E

= I'="q 2

(32)

N | —

N | =
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