65/1
QUESTION PAPER CODE 65/1

EXPECTED ANSWER/VALUE POINTS
SECTIONA

1 1
Note: 5. for any one of the two correct values and 5. for final answer

a=-2,b=3

5010=(5*10)+3=10+3=13 For 5 *10=10

For Final Answer = 13

SECTION B

In RHS, put x = sin 0

RHS = sin! (3 sin 6 — 4 sin’ )

= sin”! (sin 30)

=30 =3 sin! x = LHS.

17 3
6. 1Al=2, .. Al=—
214 2

| 7 3 I 0 2 3 7 3
LHS =247 = , RHS=9 - =
4 2 0 1 -4 7 4 2

LHS = RHS
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11.

12.
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1+cosx) 1 2cos’ %
- = tan
s x 2sin % cos %

f) = tan‘l(

= tan”! (cot%) = g—g

‘W) = -+
f ==

Marginal cost = C’(x) = 0.015x* — 0.04x + 30
Atx =3, C'(3) =30.015

1—2sin? x+2sin” x
I:f

dx
cos’ x
= j sec’ x dx
= tanx+C
Q:baebﬁ5 = Q—by
x dx
d’y _, dy
dx* dx

d’y (dyY
.. The differential equation is: y_y = (_y)
dx* dx

I(F =27 +3k)x 3 = 2] + k)l
i =27 +3kl 130 =2} +kI

sin O =

I(F =27 +3k)x (3 = 2] +k)l=14i +8] + 4kI= 46

46 _ 26

14 7

A: Getting a sum of 8, B: Red die resulted in no. < 4

P(ANB)

P(A/B) = P(B)

2/36

= 18/36
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SECTION C
1 1 1+3x
13. LHS = |1+3y 1 1
1 1+3z 1
1 0 3x
=|1+3y -3y -3y (Using C, - C, - C, & C; > C,-C)) I+1
1 3z 0 (Any two
relevant
operations)
=1x(9yz) + 3x(3z + 9yz + 3y) (Expanding along R ) 1
=93xyz + xy + yz + zx) = RHS 1
14. Differentiating with respect to ‘x°
d d
2(x2+y2)(2x+2y—y)=x—y+y 2
dx dx
A3 g2
N ﬂ _Y 24x 43lxy 2
dx 4x“y+4y’ —x
OR
dx .2
—=a(2—-2cos 20)=4asin” 0 1
do
dy . .
—=2asin20 =4asin0-cosO 1
do
ﬂ=4asmeiosﬂzcote .
dx 4a sin” 0
ﬂ} _ L
dx 0=2 NG 1
. dy )
15. y=sin(sinx) = = cos(sin x)-cos x 1
X
d2y . . 2 . .
and ? = —sin(sin x)-cos” x — sin x cos (sin x) I+1
x
. 2 . ) sin x . o 2
LHS = —sin(sin x)cos” x — sin x cos (sin x) + cos(sin x)cos x +sin (sin x) cos” x 1
COS X
= (0 = RHS
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17.

65/1

65/1
x,=2=y,=3 (y >0

dy —16x

Differentiating the given equation, we get, E 9y

d 32
Slope of tangent at (2, 3) = _y} ==
dx (2,3) 27

27
Slope of Normal at (2, 3) = E%)

Equation of tangent: 32x + 27y = 145
Equation of Normal: 27x — 32y =-42

OR
f/(x) =x> = 3x* - 10x + 24

=(x-2)x—-4)(x+3)

ffx)=0 = x=-3,2,4.

sign of f/(x):

4

|

3

|
w
Y
~0

.. f(x) is strictly increasing on (-3, 2) U (4, o)
and f(x) is strictly decreasing on (—oo, —=3) U (2, 4)

Let side of base = x and depth of tank = y
2 v .
V=x%y = y=—5, (V= Quantity of water = constant)
X

Cost of material is least when area of sheet used is minimum.

A(Surface area of tank) = x> + 4xy = X +7

dA

3
A gy VAo ooy = o
dx

x — ﬁ
x> dx 2x2 2

d’A 8V

— =24 —> 0, .. Areais minimum, thus cost is minimum when y =

dx® X
Value: Any relevant value.
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18. Putsinx=t= cosxdx=dt

2Ccosx 2
Let I= dx=| —————dr
J.(l—sinx)(1+sin2x) I(1—r)(1+z2)
Let 2 = A + B+ C solving we get

A-0A+13) 1=t 142

1= _d J.1+t j1+t a

—logll—tl+%logll+tzl+tan_1t+C

—log (1—sinx) + %log 1+ sin’ x)+ tan”! (sinx)+C

19. Separating the variables, we get:

sec? y 3 e’
[y =l w5

= logltanyl=logle* -2l + log C
= tany=C(e'-2),forx=0,y=n/4, C=-1

Particular solution is: tan y = 2 — ¢*.

OR

. 2tan xdx 2
Integrating factor = € =sec” x

Solution is: y-sec2 xX= Isin x-sec x dx = Isecx-tan x dx

T
—.,y=0, ~C==2

= y-sec’x=secx+C, forx= 3

Particular solution is: y-sec? x = sec x — 2

or y=cosx—2cos’x
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A A A

i ]k
200 d=MExb)=A|3 1 -1
1 4 5

sod =M —16) — 130k

d-da=21 = 4L —80A+131=21 = xz—%

21. Here Ell:4?-},52:f—j+2]€,g{2_5l:_3{+2]€

i ]k
bxby=1 2 -3|=2-]
2 4 -5

(@, —a,)- (b, X b)!
1 b, X b, |

Shortest distance =

|;6 _6 o 85
ARG 5
22. E, : She gets 1 or 2 on die.

E,: She gets 3, 4, 5 or 6 on die.

A: She obtained exactly 1 tail

1 2
P(EI)ZE, P(EZ)ZE

P(AIE)) = g P(AIE,) =%

P(E,)-P(A/E,)
P(E,)- P(AIE,) + P(E,)- P(AIE,)

P(E,IA) =

65/1 (6)



23.

24.
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Let X denote the larger of two numbers

X 2 3 4 5
P(X) 1/10 2/10 3/10 4/10
X-P(X) 2/10 6/10 12/10 20/10
X% P(X) 4/10 18/10 48/10 100/10
Mean = 2X-P(X) = 40 4

E:

Variance = X% P(X) — [2X - P(X)]? :%— 4% =1

SECTION D

Reflexive: la — al = 0, which is divisible by 4, V a€ A

(a,a)eR,Yae A .. Risreflexive
Symmetric: let (a, b) € R
= la — bl is divisible by 4
= |b—alis divisible by 4 (* la — bl = |b — al)
= (b,a)e R .. Rissymmetric.
Transitive: let (a, b), (b,c) € R
= la— bl & |b — cl are divisible by 4
= a-b=*¥m,b-—c=+¥n,m,ne Z
Adding we get, a —c = 4(xm £ n)
= (a - c) is divisible by 4

= la—clisdivisible by4 .. (a,c) e R

. Ris transitive
Hence R is an equivalence relation in A
set of elements related to 1is {1, 5, 9} }

and [2] = {2, 6, 10).
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OR

1 2 1

2)=f|=|=Z but 2#=

Here f(2) f(zj 5 ou >
fisnot 1-1

1 1
for Y=g let f(x) = NI 2 =\J2x+1=0

As D= (—/2)*-4()(1) <0, .. No real solution
f(x);r&L for any x€ R(D,) .. fis not onto
\/5 ) y f .

2x-1 2x—1
Qx-1%+1 4x*—4x+2

fog (x) =f2x - 1) =

25. 1Al=—1#0 .. Alexists
Co-factors of A are:

A”:O;

Alz A13 I m for any
4
A21 =-1; A22 =-9; A23 =_5 correct
cofactors
Ay =2 Ay, =123 Ay =13
0 -1 2 . 0O 1 =2
adj(A)=|2 -9 23 :A‘lzm-adj(A): 2 9 -23
1 =5 13 -1 5 -13
X 11
For: X =|y| and B=|-5]|, the system of equationis A-X =B
Z -3
0O 1 -=2]11 1
X=A"-B=|-2 9 -23||-5|=|2
-1 5 -13||-3 3

65/1 (8)
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Using elementary Row operations:

let: A=1IA
1 2 3
2 5 7=
2 -4 -5
1 2 3 1
= 0 1|=|-2
10 0 1 2
1 0 1 5
= 0O 1 1|=|-2
10 0 1 2
1 0 0 3
= 0 1 0|=-4
10 0 1 2
3 2
14_1 =|-4 1
2 0
26.
y=x
x> +y?>=32
0 4 Jap

OR
1 0 0
0 1 0]A 1
0 0 1
0 0
1 0|A {Using,Rz—>R2—2R1;R3%R3+2R1
0 1
-2 0
1 0|A {Using, R, > R, -2R, 4
0 1
-2 -1
1 -1|A {Using, R, > R, -R;; R, > R, - R,
0 1
-1
-1 1
1
Correct figure: 1
Pt. of intersection, x =4 1
4 42
2
Area of shaded region = I x dx + I 32—x"dx 1
0 4
)14 42
_x +{£\/*32_x2+16sm—li} )
2| 12 2],
=8+16§—8—4n=4n |

9) 65/1
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Put sin x — cos x = 7, (cos x + sin x) dx = dt, 1 — sin 2x = 1>

when x=0,r=-1
and x=m/4,t=0

% 1

/4 . 0
T sin x + cos x 1
1= | J

o, 10+9sin2x b

RIEREANN
= 1=730 %55
I 17111
- —|0-log— |=——1Ilog— or —log?2
‘30[ g4} 30 84 15

OR

Here f(x) =x* +3x+ ¢, a=1,b=3,nh=2

3
j (x2+3x+ex)dx=llin})[f(l)+f(1+h)+...+f(l+ﬂh)]
1 n—>

————dt=| ———dt
16+9(1-1*)  * 25-9¢*

(nh—h)(nh)(2nh—h) N S5(nh—h)(nh) N h

lim {4(11}1) +

h—0

6 2

8+§+10+e(ez—1):%+e3—e

General point on the line is: (2 + 3A, =1 + 4A, 2 + 2)

As the point lies on the plane

L2430+ 1 -4A4+2420=5=>A=0

-~ Point is (2, -1, 2)

Distance = /(2 — (=1))2 +(~1—(=5))2 + (2= (=10))® =13

(10)
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29.

A(0, 4

B(30, 20)

C(49,0)

. — X
20 46\& 65\\\$31$ 100
Y’

65/1
Let number of packets of type A = x

and number of packets of type B=y

- L.P.P. is: Maximize, Z=0.7x+y
subject to constraints:

4x + 6y <240 or 2x+3y<120
6x +3y <240 or 2x+y<80 }
x20,y=20

Correct graph

Z(0,0) =0, Z(0, 40) = 40

Z(40, 0) = 28, Z(30, 20) = 41 (Max.)

. Max. profit is ¥ 41 at x = 30, y = 20.

(11)
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