CBSE Class 12 Mathematics Compartment Answer Key 2017 (July 17, Set 2 - 65/2)

65/2
QUESTION PAPER CODE 65/2

EXPECTED ANSWER/VALUE POINTS

SECTION A

. . ~ |
1. (@xb)* +(@b)* =225= |d|* b (sin’ 0+ cos’ 0) =225 -
2 1112 - 1
= (5)° |b[F=225=|b| =3 5
3x 3Ix —1+1 1
2. dx = dx —
J‘3){—1 I 3% — 1 2
| |
= x+—log|3x—-1|+C —
3 2

sin3X sin3x
n . |
3. fm—2 — fimS. 2.2 !
X —>() ) x—>0 2 3_X 2 2

2

k ; l
— =5 S
1 |
4. |A7| = —
AT Al 5
1 1
4 2

SECTION B

5. Given differential equation can be written as

dy (., 1" l
y: l—— |y = |
dx. | x/ X

Getting integrating factor=¢" ~ 08X o h 1
X
1 3 1
6. Forcoplanarityofvectors |2 -1 -1 =0 ]
AT 3
Solving to get A= 0 ]
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7. Let, Number of executive class tickets be x and economy class tickets be .

LPP 1s Maximise Profit P =1500x + 1000y ]
Subject to: x + y< 250, x > 25, y > 3x ]
P (2X +3 6 )\ (7 6 1
' tt =
2x+3="7and 2y—4 =14
= X=2,y=9 ]
9. {(x)=sm2x—cos2x
— '(x)=2cos 2x + 2sin 2x 1
(1) i |
frlZ =2 COS— + Sin— =(1+\/§) ]
\6) L 3 3_
+2 (2 ) (. A I 1
10. 2 dy = (X )dx = j dyzj 1 +—dx |
y-|-2 X \ y—l—2/ \. y of 2 2
y—=21logly+2|=x+2log |x|+C 1
. 1
11. Putsmx=t= cosxdx=dt 5
dt . _1( t |
Integral reducesto =sin | — [+C —+=
I\/8t2 (V8 2 2
e )
I 1
V8 2
dr dh
12. — =5cm/min, =—4 cm/min
dt dt
S !
= Tr 5
4 A
dv = 7| 1’ dh | 2h1'g ]
dt . dt dt ,
1 |
dv =224 1 cm’/min =
dt /r:8,h=6 2
Volume is increasing at the rate of 2247 cm’/min.
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SECTION C

13. Let the award for regularily be X x and for hard work be X y.

X +y=6000 and 1

X+ 3y= 11000

1 1\ x) (6000
— = or AX=B |
1 3)ly) (11000,

X=A"'Bas|A|=2=#0.

xY 1(3 —=1)( 6000

- _
(x] _(3%00° 23500, y = 2500 l
— X — ; y —
Any two values like obedience, respect for elders,... 1
. 1
14. {'(x)=6x"—6Xx—36 5

= 6(x* =X—6)=6(x—3) (x +2)

f'(X) =0 =X~ %€ =3 ]
| ]
the intervals are(— o, —2), (-2, 3), (3, ) 5
getting 1'(x) +ve m (— oo, —2) U(3, ) 1
- 1 —
2
and —ve m (-2, 3)

e o I
f(x) 1s strictly increasing in (— oo, —2) U(3, o), and 5

strictly decreasmg in (—2, 3)
(15) 65/2
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, _ _

+ X +1 2 1 I
15. For j - 2X dx ZJ‘ . | 5 dx o
(x+D)"(x+2) x+2 x+1 (x+1)° 2
1 |
= 3log|x+2|-2log|x +1] -C [ —
X +1 2
OR
I:I(X—3)\/3—2X—X2dX=I ;( 2-2x)—4 \/3—2X—X2dX ]
1
- —lj(—z—zx)\/.?,—zx—x2dx—4j\/4—(x+1)2dx —+1
2 2
| ( \ 1
= —~2X =X = —ZX — X" +.481n + ~ T
1(3 ox — x2y2 _ 4 (X+1)\/3 v %2 +2sin- [ XL 4 o |
3 2 . 2 J_ -

16. Letthe vector p = (2a + b + 2¢) makes angles a, [3, y respectively with the vector a, l;, C

Given that |3 | —|b|=|¢|and 5-b=5c-5=0 1
 (2a+b+2¢)-a 1
COS O e —
12a+b+2¢||d] 2
2‘3|2 2 _12
= =————=— = 0 =C0S — 1
3lalla| 3 3
; a+b+20)-b  |b? .1 A B—cosll 1
PP T 28 #592€(¢b) 3|b|b| 3 3
(23 +b42¢)-¢ 2|} 2 42 1
COSsy=——=————=——""—=— = Y=CO0S — —
12a+b+2¢f{¢| 3|c|[c| 3 3 2
| ]
17. Correct graph of three lines ] 5
X Correct shading ]
Vertices of feasible region are
. A0, 20) X=Y A(0, 20), B(15, 15), C(5, 5), D(0, 10)
y///// B(15, 15) Z(A) =180
(0,1,0) D / Z(B) =180
)
C\. & Z(C) =60 1
0 ; I } » X
10\ 20 30 40 50 60 Z(D) =90
X + 3y = 60
Xx+y=10 . G 1
S Z=601smmmumatx=5,y=35 5
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18. Lettheevents be

E: tansterring a red ball fromAto B
E,: transferring a black ball fromAto B

A: Getting ared ball frombag B

P(E,) = % P(E,) =§

1

1
P(A/E,)= =, P(A/E;) =

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

P = S E ) P(AE) + P(E,) P(ATE,)

OR

Required probability = P(AUB)

=P(A)+P(B)—-P(A)-P(B)

— P(A)[1 —P(BJ}+ | — P(B')

—P(A)P(B") - P(B') + 1

= (1 -=P(B’) (1-P(A))=1-P(A") P(B')

. . . 1. _
19. Givenequation can be written as tan (1) —tan 'x = —tan 'x

2
3 —1 T |
— —fan X = or tan X =—
s 4 6
TC |

(17)
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20. Letu=(cosx)"= logu=x.logcosx

d
= du = (cos X)".[-x tanx + log cos X]
X

y=(cos x)* +sin '{/3x = dy_Qu, ! V3

dx dx I \/1—3x'2\/;

|
dy _ (cos x)"[-x tan x + log cos x] v3 .
dx 2Jx A1-3x
OR
y = (sec 'x)* = g=2sec_1 X :
dx x\/x2—1
X\/Xz—l'dy = 2sec !x
dx
9 [ 2 A
2
— X\/leﬁdgldy A I\/X2—1 =
dx dx\\/x2—1 F X\/X2-1
5
2, 2 A4y dy >
= X (XN | X(2x +1) =2
(> ST (2 1)

2
. 5. 9 d
1.e., X(X"-—1)

d

y 3 dy
F(2X™ — X = 2
2 ( )dX

dx

tan x d —X)tan(m—Xx
2. Let 1= [FXBAXEX _fr (m-x)tan(x-x)

0 tanx +secx Y0 tan(m— X) + sec(m — X)

© (7T — X )(—tanx T tan x
So, Izj (m— XX )dx = Iznj dx — 1
0 —tan X —secx 0 secx +tanx

T tan x T
= 2= 71:_[ dx = TCI (secx tanx — tan” X )dx
0 secx +tanx 0

TU TU 2 TU
njo secxtan x dx — nIO sec” x dx + njo dx

2

m|secX |y —m|tanX |y + 7

= 1% — 2
/nz n\
— | =
\ : y,
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23.

65/2

Writing the given differential equation in the form

dx
dy

xeX'Y + y2

yex/y
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]
]
dv 1
— = ]
dy e
]
e . x—4 'y z-1 1
Writing line m symmetric form === =
3 2 6 -3 2
—4 —1 . .
— z SR A A gives co-ordmates of B as
—2 6 -3
Xx=-2A+4,y=6A,z=-3A+ 1 for some A. ]
o . l
So, direction ratios of AB are —2A +2, 6A —3, -3A+9 5
Since AB 1s perpendicular to the given hine
2 (2A+2)+6(6A—-3)+-3(-3A+9)=0
]
= A=1
So, foot of perpendicular 1s B(2, 6, —2) ]
(19) 65/2
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SECTION D

24. For Correct Figure ]

Equation of AB: x = %(2y +11)

1
Equation of BC: x = 5(19 —2y) |y

Equation of AC: x=y+ 3

2
1 ¢5 1 ¢5
Required area = 'L(y + 3)dy + 5"‘2 (19 —-2y)dy — 7"‘2 (2y +11)dy | —

2
22T 192y 1@y+102 |
. A= (y+3) | 1d9-2y)" 1Q@y+l]) |
2 3 4 7 4
42 42 )
(25 1) = — (81— 225)— = (441— 49) =10 sq.units 1
2 12 28 x
OR
4 \ !
Hereh=Eornh=4, fix)=3x"+2x+1 F
[ (% 425+ 4)dx = lim BF(0) +£0+h)+ f0+2h) +...+ {0+n—1h) l
— 0
= lim h[(1)+ Bh* +2h+ D)+ (3.2°h* +22h + ) +...+ B(n — 1)*h* + 2(n — Dh +1)] 1%
h—0
_ lim h|n+3p228 D201 o nn—) 1
h—>0 | 6 ~ SN
_ lim | nh + @0 = )@oh=h) k- ) 1
h—0| 4 1
=4+ 64+ 16= 84 1
65/2 (20)
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25. C, > C, +C,+C,

a b c 1 b c

b ¢ aj=0 = (a+b+c¢c)|]l ¢ a|=0 ]

c a b l a b

R, >R, —Ri;, Ry > Ry—R,
1 b C

— (a+b+¢)[0 c-b a—-c|l= 1+1
0 a—-b b-c

— —(atb+c)(@+b*+c’—ab—bc—ca)=0 1

—1 2 2 24
— 7(a+b+c)[(a—b) +(b—c)"+(c—a)°] =0 |
— a—-b=0=b-c=c—aasat+tb+c#0 |

—> a=b=c
26. (1) foranyA, B €eP(X), A*B=ANB and B*A=BnA

asAmB =BNA .. A*B=B*A 2
—  *is commutative
(1) for any A;/B, C'eP(X)

(A*B)*C=(ANnB)*C=(ANnB)NC

and A*(B*C)=A*(BNC)=An (BN C)

Since (ANB)NC=AnN (BN C)= *1sassociative 2
(1) for every A € P(X), A*X=AN X=A

X*A=XNA=A ]
—  Xisthe identity element

(iv) X*X = X N X=X = X1sthe only mvertible element. - 1t 1s true only for X. ]

(21) 65/2
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OR
4x
) =
) 3x +4
a4 4""
for le’Xz = R e s f(Xl) — f(XZ) s 4X1 — 4X2
3 3 g 3X1 + 4 3X2 + 4
12x,x, + 16x, = 12x,x, + 16X,
= X; =X,
fisa 1l — 1 function.
4 . 4
fory = 3" there 1s no x such that {(x) = 3
f1s not invertible
But f:R —« —g - — Range of f1s ONTO so mvertible.
1y
and ! (y)=
(¥) 13y
Let given volume of'conebe, V = %ﬂ:rzh ...(1)

Surface area (curved) S = mrl = m‘\/ r’ +h*

or A=§? :m‘z(r2 +h2)

3V’
A==0r|r+t— [using (i)]
_ ~
_ 2|4 2

-
dA o5 18V
dr mr

(22)
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dA
dr

—  2=horh=/2r

2
d?:nz
dr

— for least curved surface area, height = /2 (radius)

X=acosO+abBsind —=

by,

= a0 cos O

<
|

ab sin 6

dy afsino

1217

n’r”

asin @ —abcosb6 =

= tan O

dx  aOcosO

Equation oftangent is

-0 = 4rn*°=18.

54v2

—

9

> ()

dx

do

dy

|
—°r*h?

65/2

OR

asin®+asinO+abcosH

— =acosO—acosO+absinb

do

y —(a sin.0~ ab cos 0) =tan B(x —a cos 0 — a0l sin O)

Equation ofnormal 18

y—(asm0 —a0 cos0)=

cos©

— ysinO+xcosO=a

distance of normal from origin = \/
sin

—— (X —a cos0 —ab sin 0)

sin 6

—a

>0+ cos” 0

28. Let X denote the number of defective bulbs drawn

(23)
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64 |
P(X=0)= —X—X—= _
( ) 5 5 5 125 2
P(X =1 —3><i><i><l— 43 l
( ) 5 5 5 125 2
4 1 1 12 |
P(X=2)=3X—=X=X—== hd
5 5 5 125 2
P(X—3)—l><l><l— : 2
5 5 5 125 2
4
Mean — 8 : 24 : 3 :75 :é |
125 125 125 125 5
| (48 48 9 ) (3) 60 12
Variance = | | —| = | = =— |
125 125 1255 \S; 123 23

29. Equation ofthe plane passing through three points s.

X —1 VElz
0 1 1| =0 2

-3 | |
or 2x+3y=~3z-5=90 ]
Smce 2(3) + 3(1)— 3(3) =0 = hnes 1s parallel to the plane ]

, ) _ 1 1
Distance = wblad biha i ke =22 ] 5 | >
J@2 +(3) + (-3
65/2 (24)
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