65/2/3

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

SECTION A
dy 2x dy 11
—=2ae" => —=2(y-5 — 4=
1. dx i (y-=5) 5+3
, Gy V3sin(B30) |
Codx 2%
, 2 !
3. IATIAI=11l = Al =1 5
1
= IAl=1 or IAl=-1 >
4. D.Rsarel, 1,1
Direction cosines of the line are:
L S
37373 !
OR
Equation of the line is:
x=2 y+1 z-4 1
1 1 -2
SECTION B
5. AB=3i-]j-2k; AC=9i-3j-6k 1
Clearly, AC=3-AB = AC Il AB, ..A,B & Care Collinear 1
OR
i i k
- A 1
axb=2 1 3|=-171+13j+7k 15
3 5 2
15xb =289 +169 + 49 =~/507 %

(28) 65/2/3



65/2/3

x-3)-2
6. j(x 3 _I {(x 3)3 }dx

je"[(x —3)2 _2(x =3)]dx

X

— e*(x-3)Z+cor +c
(x-3)°
7. Va,beR,Va’+b>eR
. *is a binary operation on R

Also,

a*(b*c)=a*\b2+c =va’+b>+c® | = a%(b*c)=(a*b)*c }

(a*b)*czﬂ/az +b2*c=+a2+b2+c2 .~ *1s Associative
2 211 2
8. (A-2I)(A-3])= 1 —1ll21 o
00
= :O
00

dx = j(sec X-tan X + cosec X - cot X)dx

9 J- sin’ X + cos” x

sin’ x cos’ x

=8SeCc X —cosec X + C

OR

j(x _13)3 e"dx=je’<{(x D2 _2x—1)7)dx
X_

=e*x-1)2+c

or
eX
+cC
(x —1)?
3 2

1Y(1 5
10. () PQ@ heads) = °C:|—||=| ==
® P heads) 3(2) (2) 16
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11.

12.

13.

65/2/3

(i) P(At most 3 heads) =P (r < 3)

=1-P(4 heads or 5 heads)

fely

26 13
=— or —
32 16

OR

X = No. of heads in simultaneous toss of two coins.

X 0 1 2
P(x): 1/4 172 1/4
P(A)=0.7 = 1-P(A)=0.7 = P(A)=0.3

P(A n B) =P(A) - PB/A) =0.5 x 0.3 =0.15

P(A/B) = P(ANB) _0.15_15 or 3
~ P(B) 07 70 14

Differenatiae y = Ae™ + Be >, we get

d
% = 2Ae* — 2Be %, differenatiate again to get,
d’y d?

7 = 4Ac™ + 4B = dy or dTZ—4y =0

SECTION C

tanfl(x +1)+ tanfl(x -1)= tan ™! %

-1 2x -1 8
tan 5 =tan —
1-(x*-1) 31

= 4x2+31x—8:O:>x:iorx:—8

x = —8 does not satisty the given equation so X = 1

(30)
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14. x =ae' (sin t + cos t); y = ae' (sin t — cos t)

then
dy _ (. t .
— =ae (sint—cost)+ae (cos t+sin t) 1
dt 1=
2
=y+Xx
dX t, - t .
d—=ae (sint+cost)+ae (cos t—sin t) 1
t 15
=X-Yy
d + +
dy_y+x . xty |
dx x-y X-y
OR
, dy du dv
— Sinx . CSX _ y4vy; o —L=—f—o
Let,y =x + (sin X) Ix  dx @ dx 1
sin x . du o« sin X 1
u=x = logu=sinx-logx = —=x {cosx-logx+ } 1=
dx X 2
v = (sinx)*®* = log v=cos x -log (sin x) = g—vz(sin x)“®*{cos x-cot x —sin x -log sin x} 1
X
dy sin X sin X . Cos X . . 1
— =X cos x -log x + —— ¢+ + (sin x) {cos x-cot x —sin x .log sin x } -
dx X 2
2 cos x 2 cos x 2
15. I - 5—d :.[ - ——d =J. 5-dt, where sin x =t, cos x dx = dt
(I-sin x)(2 —cos” X) (1 -sin x)(1+sin"x) (I-0d+t)
1
[——a=[ar+ [ Lo s
(1-t)(1+t7) -t t°+1 2
1 2 -1
= —log(l—t)+§log(t +1)+tan” (t)+c 1
. 1 .2 -1, . 1
= —logll—smxl+§log(sm X +1)+tan (sinx)+c 5
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16. R ={(, 2), (2,3),3,4),4,5), 5, 6)}

For1 e A, (1,1) ¢ R = R is not reflexive 1

For1,2e A, (1,2) € Rbut (2, 1) ¢ R = R is not symmetric 1%

For1,2,3e€ A, (1,2),(2,3)e Rbut (1, 3) 2 R = R is not transitive 1%
OR

One-One: Let for x, x, € N, f(x)) =f(x,) = 4x;, +3=4x,+3 = X, =%, 2

‘f’ is one-one
Onto: co-domain of f = Range of f =Y 1
‘f’ is onto

x—3

-3 _
£ is invertible with, £ Y — N and f(y) = > ot =" xe Y 1
3a —a+b -—-a+c
17.
-b+a 3b -b+c
—-c+a -c+b 3c
a+b+c -a+b -a+c B Ivi
applying,
_la+b+c  3b  —bac|| o PPYIE 1
C —-C+C,+C4
at+b+c —c+b 3c
a+b+c —-a+b -a+c||Byapplying,
= 0 2b+a a-b|{R, >R, -Ry; 2
0 a-c 2c+a||R;—>R;-R;
:(a+b+c){4bc+2ab+2ac+a2—(a2—ac—ba+bc)}
=3(+ b +c) (ab + bc + ca) 1
18. x-a)+(y-b’=cLc>0
Differentiating both sides with respect to ‘x’, we get
dy dy x-a 1
2x—a)+2(y-b): —=0= —=- 1=
A dx y-b 2
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Differentiating again with respect to ‘x’, we get;

dy
2 (y-b)-(x—-a)-— )
d }2/ =— 5 dx __~¢  (By substituting ‘d—y’)
dx (y-b) (y-b)
2 3/2 3/2

REINC=

dx L= y-b®

e = 2 = > ¢

dy _c _c

dx? (y-b)’ (y-by’

Which is a constant independent of ‘a’ & ‘b’.

19. Let (a, B) be the point on the curve where normal

passes through (-1, 4) .. o = 4P, also dy_x
dx 2

-1 -1 2

Slope of normal at (a, B) = —=——= =

dy} o
dx Jo.p) 2
. -2
Equation of normal: y —-4=—(x+1)
a

. -2
(a, B) lies on normal = B — 4 = E(OH'D

2
(04
PuttingB:T,weget;0c3—80c+8=0:>(a—2)((x2+2(x—4)=0

For o = 2 Equation of normal is: x + y—=3 =0

-2
For o = +./5 —1; Equation of normal is: y—4= (x+1)
J5 q Y 4=

a 0
20. jf(x)dx:—jf(a-t)dx Putx =a —t,dx = —dt
0 a

Upper limit=t=a—-x=a—-a=0

Lowerlimit=t=a—-x=a—-0=a

:Tf(a_t)dtzif(a—x)dx
0 0
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/2
X

= —dX 1
Letl !). sin X + cos X (1)

/2

/2 - X

:>I=J‘ e - dx

0 simnf ——x |+cos| ——X

2 2
/2
T/2-X

=] ————dx iz
e Icosx+sinx (i) 1

Adding (i) and (i1) we get

/2
! dx =—~ [ ! dx

2] = Ej
2 o COS X +sin X 22 OCOS(X—TCJ

1
O'—:\
('D
(¢}
7\
>
|

&~ a
;_/
0| =

/2
= 2l = L log sec(x—£j+tan(x—£j ' 1
22 4 4 )\f, 2
= " {logIV2+11-logIV2 11} 1
12 2
T \/_+1 1
= —{log(+/2 +1) —log(~/2 ~ 1) or -
f PN AR 2
21. The given differential equation can be written as:
ﬂzl— tan(lj 1
dx x X 2
Put X=v and d—y:v+xﬂ, to get 1
X dx dx
dv dv
V+X—=v-—-tanv = X—=-—tanv
dx dx
1
= cotvdv=-——dx, 1
X
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Integrating both sides we get,

loglsin vi=—loglx|+logc
1
= loglsin vI=log|—
X
Solution of differential equation is
sin(zj:E or x-sin(zjzc 1
X) X X 2
OR
The given differential equation can be written as:
d cos -
dx 1l+sinx 1+sin x
COS X
LE = e'[1+sinx XZCIOg(1+SinX):1+SinX 1
Solution of the given differential equation is:
y(1 + sin x) = I ——X(1+sin x)dx +¢ 1
I+ sin x
, —x? —x? c 1
= y(l +sinx)=——+cory= - + - -
2 2(1+sinx) 1+sinx 2
22. Lines are perpendicular
306N +2M2) +2(-5) =0=> A =2 2
Xo—X; Yo—Y, Z,—-z [1-1 1-2 6-3
a, b, ¢ |=| -3 22) 2 |=-6320 15
a, b, C3 3-2) 2 -5
. . . 1
Lines are not intersecting 5
23, 3.0%9_, 1
Ib+cl
AoA A A A o 2 1
= G+i+R-[@eni+6]-2k) =2 +0)2 +36+4 15

= A+6=2+0)%+40
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Squaring to get
A +120+36=A2 +4h+44 = A=1

A A

Unit vector along (b +¢) is %I + 7j -=k
SECTION D

't 1 1)1 1 1] 4 2 1
24. A’=1[1 2 3|1 2 =3|=|-3 8 -14
2 -1 3|2 -1 3 7 -3 14

4 2 1 ][1 1 1] 8 7 1
Al=|-3 8 —14|1 2 3|=-=23 27 -69
|7 -3 142 -1 3] [32 -13 58
LHS = A% — 6A% + 5A + 111
8 7 11 [24 12 671 ([5 5 5 11 0 0
=|-23 27 —69|—|-18 48 -84|+|5 10 —15(+|0 11 0
132 -13 58] |42 -18 84| [10 -5 15 0 0 11
(24 12 6] [24 12 6 ]
= |-18 48 -84|-|-18 48 -84|=0=R.H.S.
|42 -18 84 | |42 -18 84 |

A3~ 6A” + 5A + 111 = O, Pre-multiplying by A™
2 -1 -1 [P
= AT-6A+SI+11AT =0 = AT = ——(A"=6A+5])

=3/11 4/11  5/11

Al=1911 -U11 -4/11
5/11  =3/11 -1/11
OR
Let,
3 2 3 X 8
A=12 1 -1;;X=ly;B=|1
4 -3 2 z 4

(36)
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System of equation in Matrix form: A - X = B
Al=32-3)+24 +4)+3(-6-4)=-17#0

Solution matrix, X = A~ - B.

-1 -5 -1
(adjA)=| -8 -6 9

-10 1 7
-1 =5 -1
o -l
Al=—| 8 -6 9
17
10 1 7
X | -1 -5 18] [1
Y= - -6 9|1|=[2|=x=1y=2,x=3
z 10 1 74| |3
25. Correct Figure
A AR? _ 12
In rt. AABC; 4x% +h? =4R2,x2 - -
H 4
C&=*—>8 V(Volume of cylinder) = nx*h =2 (4Rh —h?)
—2x — 4

V'(h) = %(41{2 _3h?):; V”(h):g(—6h)

2R
V'(h)=0 = h=

NE
V”(2Rj —675(2Rj<0 Vol Vi
— |=— —F— olume 1S max.
V3) 43
ot 2R
or = —
3
) 4 3
Max. Volume: Vv=——nR
3.3
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26.

E, =Event of selecting first bag
E, =Event of selecting second bag
A =Event both balls drawn are red.

65/2/3

1 °C, 20 ’c, 6
P(E,) = P(E;)=—;P(AIE|)=-—2="";P(AIE,)=c—2=— 142
2 °’c, 72 ’c, 72
P(E,)-P(AIE
P(EIA) = (E5)-P(AIE,)
P(E,)-P(AIE,) + P(E,)-P(AIE,)
3 1
o T BE '2%2
2 7
27. Correct Figure 1
AY Equation of line AB:y=2(x —1)
5 B(2, 2) Equation of line BC:y=4—x 1 %
1 N C@3, 1) Equation of lineAC:y:l(x—l)
S | 2
|
- & 1 :X
of 1 2 3 2 3 13 |
ar(AABC) = 2j(x—1)dx+j(4—x)dx——j(x—l)dx 1=
Y 1 2 21 2
Y/
2 1 > ’
e 2l el 2 1
= x-1) l S(@4=x) L G 1)} 15
1
= 1+§—1:§sq.units 1
2 2 2
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x24y2=4 | (x-2)2+y2=4

N
C
Y'Yy

65/2/3
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OR
Correct Figure
Getting the point of intersection as x = 1

Area (OABCO) = 4 x ar(ABD)

2

- 4[V2%7 —x? dx
K
1

Il
N
f_J%\
>
N
I
>
(3]

+

[\

w2

“.

B|
VR
ro | >
N—

%,_/

(5-+9

let the company produce: Goods A = x units
Goods B =y units

then, the linear programming problem is:

Maximize profit: z = 40x + 50y (In )

Subject to constraints:

3x+y<9
X+2y<8
X,y=0
Correct graph.
Corner point Value of z )

A0, 4) 200

B(2, 3) 230 (Max)

C@3, 0) 120

. Maximum profit =X 230 at:

Goods A produced = 2 units, Goods B produced = 3 units

39)
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29.

65/2/3

Let a=i+}-2k, b=20—-j+k c=i+2j+k

A A A

i J k
(b-@x@-d=[1 -2 3|=-91-3j+k
0 1 3

Vector equation of plane is:
(F-(+]-2K)} (-91-3j+k)=0

= T-(9i-3j+k)+14=0

Cartesian Equation of plane is: -9x -3y +z+ 14 =0

Equation of plane through (2, 3, 7) and parallel to above plane is:
Ox-2)-3y-3)+(@z-7)=0

= 9x-3y+z+20=0

Distance bet llel pl “14+20]_ 6
istance between parallel planes = =
—— Jor |
OR
Equation of line: Xx-2_y+l_z-2
3 4 2
x—-2 y z-3
Equationof plane: | -1 1 2 [=0
1 2
= 3x-2)+3y-3(z-3)=0
= XxX-y+z-5=0
General point on line: X_2:y+1:Z_2:k(say)

4
is. PGBk + 2, 4k — 1, 2k + 2); Putting in the equation of plane
weget,3k +2 -4k +1+2k+2=5=k=0

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

(40)
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