CBSE Class 12 Mathematics Compartment Answer Key 2017 (July 17, Set 3 - 65/3)

65/3
QUESTION PAPER CODE 65/3

EXPECTED ANSWER/VALUE POINTS

SECTION A
3x 3x —1+1 1
1. dx = dx —
I 3x —1 -[ 3x —1 2
| ]
= X+—=Jog|[3x 1|+ L Py
3 2
. . . ]
2. (axb)*+(@@b)* =225=|a|b[* (sin? 0+ cos’0) =225 5
2 ]2 I 1
= (5 |b|*=225=|b| =3 >
1 ]
3. ATl = —
A N 5
| 1
4 2
sin A% S1n i
g N ]
4. lim 2 = lim S, - :i —
x—0 2 U 2 3_X 2 2
D
- :
— 5T >
SECTION B

5. Let, Number of executive class tickets be x and economy class tickets be y.
LPP 1s Maximise Profit P =1500x + 1000y 1
Subject to: x + y <250, x > 25, y > 3x ]

6. Givendifferential equation can be written as

[ h
dx \ X/ X

_ C
x —logx 1

Gettg integrating factor = e or —
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7. f\/32X 3 dx = —jl.dt where 32 — x* =t° |

=-¢+cehﬂb2_x2+c ]

8. 1(x)=sin2x—-cos2x

— '(x)=2cos 2x + 2sin 2x 1
(1) i 1
£ T | = 2| cos= +sin— = (1+/3) 1
\6/) L 3 3 |
0 Gt (2% +3 6 Y\ (7 6) |
: ettin =
2x+3=T7and2y—4=14
= X=2,y=9 |
10. For three vectors to be coplanar
1 -1 1
y | R ]
1 A -3
= A=1% ]
]
11. For dy2 X 1
l+y 1+x 2
Integrating, we get
-1 1 1
tan 'y=tan x+C. >
1 T 1
Asxzoﬂy:\/gso tan \/gzc — C:'g' 5
: : 1 —1 TU |
Solutionis tan y=tan X+ — —
3 2
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12. Radwus= %(3){ +1) —

2
- 4 (x+ 1)’ 1
327 2
dV 12tx 3 3 4 2
= 3x+1)° = 3x +1
dx 81 ( ) 9 ( ) :
SECTION C
13. Let the award for regularily be X x and for hard work beXy.
X +y=6000 and 1
X+ 3y=11000
1 1)(x) (6000"°
_ = or AX=B ]
X=A"'Bas|A|=2=#0.
(xY 13 1) 6000
— S
y/) 2{(-1 1 {11000,
RL Esn 23500, y = 2500 1
a— X — g y —
Ly) 2500,
Any two values like obedience, respect for elders,... ]
14. Lettheevents be
E: tansterring ared ball fromAto B
E,: transferring a black ball fromAto B
]
A: Getting ared ball frombag B 5
P(E.)=>. P(E,)== 1
s s 2
] 1
P(A/E|)=—, P(A/E;)=— ]
2 3
P(E,)-P(A/E 1
P(EI/A) _ ( 1) ( / 1) -
P(E,) P(A/E,)+P(E,) P(A/E,) 2
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3 1
__ 52 _9 1
31 2 1 13 A+
52 53
OR
Required probability = P(AUB) ]
]
=P(A) +P(B)—P(A)-P(B) >
]
=P(A)[1 -P(B)] +1-P(B") 5
=P(A) P(B")-P(B") +1 ]
=(1-P(B") (1 -P(A))=1-P(A") P(B’) ]
. : : - ] —1 1
15. Givenequation canbe writtenas tan (1) —tan 'x= : tan X 15
]
m— Etan_lx S or tan_lxzE | iy
2 4 6 .
T 1
— x=tan—=—F ]
6 3
16. Ae¢ (1,8, 4) Equation of line passing through B and C 1s
E_y+1:z—3 or §:y+1:z—3 1
B D C 2 — o 1 -1 —2
(0, -1, 3) 2, -3, —1) |
Anypoint D on BC can be
[A,—A—1,-2A+ 3] for some value of A. ]
L . l
Direction ratios of AD are <A — 1, —A—9, 2A— 1> 5
]
ADIBC=1A-1)-1(-A-9)-2(-21L—-1)=0 5
\ 1
RO 2
4 A |
pis[ 3,219 1
L 3 3 3 2
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17. Letthe vector p = (2a + b + 2¢) makes angles a, [3, y respectively with the vector a, B, &

Giventhat |a|=|b|=|¢| and 3-b=¢-3=0 1
 (2d+b+276)-4 1
COS Ol — —
12a+b+2¢||a] 2
2‘3‘2 2 _12
= ———=— = 0=C0S — ]
3lal|lal 3 3

; 2a+b+28)-b  |b[ 1 . B—cos—ll 1
P i+ b+28|b| 3|b|b| 3 3

(2a+b+28)-¢  2|¢F 2 42 1
COSy= —=————"—=—7""—=— = Y=C0S — —
2a+b+2¢||¢| 3|cl[c|] 3 3 2
% ]
18. 1'(x)=6x"—6x—36 5

= 6(x* —Xx—6)=6(X=3)(x+2)
Ffx)=0=x=-2,X=3 ]
| ]
the mtervals are(— oo, —2), (-2, 3), (3, ) 5
getting '(x) +vein (— oo, —2) U(3, o) 1
> | —
2

and —ve m (-2, 3) J

. . l
f{(x) 1s strictly mmcreasmg m (—oo, —2) U(3, o), and 5

strictly decreasing in (-2, 3)

, _ _

+X+1 I
19. For I Z 2X dx =I - - | ! — |dx y—
(X +1)"(x +2) x+2 x+1 (x+1)* :
] ]
= 3log|x+2|-2log|x+1 o & 1 —
X +1 2
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OR
[ = I(X—3)\/3—2X—X2dX=I —%—(—2—2){)—4 \/3—2X—X2dX ]
1
= 1j(—2—2x)\/3—2x—xzdx—4j\/4—(X+1)2dX 2
9 5
I ( \ 1
= 1(3—21)4’.—::{2)3/2—4 (XJFI)\/3—2)<;—}<;2+2sin_1 B+ +C = Tl
3 2 . 2 ) -
1
20. Letu=(cosx)"=logu=x.logcosx >
du X I
= = (cos x)*.[-x tanx + log cos X] 1=
dx 2
. 1 1
y= (cos X)" +sin 'J3x = g=du | \/5 |
dx dx \/1—3x 2\/; 2
1
dy _ (cos x)"[-x tan X + log cos x] 1 v3 ; .
dx 2dx V1-3x 2
OR
y = (sec 'x)* = g:2sec_1 X. : 1
dx X\/X2—1
dy . I
X\/Xz—l' =2sec 'x a
dx 2
2 (2 A
2 1
— X\/Xz—l d;/ldy 2 I\/X2—1 = 1 —
dx dx\\/x2—1 F X\/X2—1 2
— Xz(X2~1)d2y+g'X(2X2—~l) = 9 |
dx? dx
2,2 Ay 3\ dy
Le., X (x°-—1) 5 F(2X7 — X) =2
dx dx
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80 1
21. Correct lines | —
70 + z
50 -+ Correct shading ]
x =20
50 Z(20,0)=2100, Z(40, 0) =4200, Z(20, 30) =4800 |
)
40+ 7O\ Z.(30, 20) = 4950
Hd}O
A}
| (20, 30) | 1
\ B(30, 20) max. value of Z 1s 4950 when x =30, y =20 5
20 +
“'\
10 + N
I DI_P_EHC | | | |
O 10 20 30 40 50 60 70 80
(20, 0) (40, 0)

22. Givendifferential equation can be written as,

dy 2xy+y2 1
dx 2% 2

dy dv
Put y = vX, = V+X— |

d dx dx
V+de VI VP 1
SO, — —
dx 2 2

2

I—2dV — g l
\% X 2
_2_10g|x|+C = —*2X=10g|x|+C 1
\% y -
. |
y=2,x=1 gives C =-1 5
2 2X |
Solution is == =1—-log|x| or y= where, x#0, e —
y l1—log| x| 2
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- ]
23, I=r ~ dx:r %) !
0 1+sinx 01+ sin(m—x) 2
n dx
— T |
= 1=,  +sinx :
ndx ]
~ 2I_nJ‘OlJrsin:ai 2
]1— i i ]
= nj‘ﬂ:( Sin x) dx=m rseczxdx—rsecxtanx dx —
0 cos”x K. 0 _ 2
i T ]
= | tanX |y — m|secX |, >
]
= (0 — (-2) >
]
= I== 5
SECTION D
24. For Correct Figure ]
X l
5l B(8, 5) Equation of AB: x= 7(2y+11)
T _
3|
) A ////f
/ ./ C(572) . 1 ]
1+ // Equat10n0fBC:x=§(19—2Y) 15
O 1+ /%// 4 5 &%
1 _ __ Equation of AC: x=y+ 3
Rl | A(1, =2)
. l ¢5 l ¢5 |
Required area= | (v +3)dy + |, (19~ 2y)dy - |, @y+1Ddy 15
v+32 T 109292 T 1Q@y+1D2]
a1 09-2y) ) lay+ll) |
2 3 4 7 4
1 1> 12
= 1(25—1) : (81—-225) : (441 —49) =10 sq.units ]
2 12 28 +
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OR
4 . 1
Here:h—Il ornh=4, f{(x)=3x"+2x + 1 Y
[3x? +2x+1)dx = lim B[£(0) +£(0+h) + §0+2h)+...+ £(0 +n — 1) 1
— 0
= lim h[(1)+ 3h” +2h+1)+(3.2°h”* +2.2h + 1) +...+ (3(n — 1)*h” + 2(n — )h +1)] 1%
h—0
_ lim h|n+3p220=D@ZD o, nin=l) 1
h—>0 | 6 2
_ Tim | nh 4 SRR BREIR-R) | ogyenh - ) 1
h—0] ) 1
=4+ 64+ 16= 84 |
. 1 _ 1
25. Let given volume of cone be, V = E’J'EI‘ ..(1) 5
\/ o ¥, ¢ ]
Surface area (curved) S = nrl =nrvr® +h 5
or AZSSSmE(E )
= VELAL
A =SP= m | = [using (i)
e \TEI‘ / =
;s .
|
= 71:2 I‘4 | 9;/2 1 —
i T 2
] .
dA 2,3 182\73 1
dr I o
s =0 = 4ﬁ2r6:18-ln2r4h2
dr 9
|
— 2r=h%orh=+/2r 15
2 i 2
d‘j‘znz 121:2:542\/4 >0 1
dr I T
—  for least curved surface area, height = /2 (radius)
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OR
. dx . .
X=acosO+absind = 0 =—asmBO+asmO+abcosHO
= a0 cos 0 ]
. dy .
y=asinb—-abcosb = 26 =acosO—acosO+absinb
= a0 sin O ]

dy _ a0sin O _tan® 1

dx aBcosH 2
Equation of tangent 1s

y—(asmnb—abcosO)=tan O(x —a cos O —ab sin 0) ]
Equation ofnormal 1s

cos O .
y—(asm0O—ab cos0)= —— (X —acosO —ab sin 0) |
sin O
. |
—> ysmO+xcosO=a 5
—a
distance of normal from origin = al =| a |= constant ]
\/sin2 0+ cos” 6
26. (1) foranyA, B €P(X), A*"B=ANBand B*A=BNA

as ANB =BNA .. A*B=B*A 2
—  *1scommutative
(1) for any A, B, C €P(X)

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

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

Smmce (ANB)NnC=AnN (BN C)= *1sassociative 2
(1) forevery A € P(X),A*X=ANX=A

X*A=XNA=A ]
—  Xisthe identity element
(1v) X*X =X N X = X = X 1s the only invertible element.  °.* 1t 1s true only for X. 1
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)= 5

for X;,X» € R —¢—=1, 1(x{) = f{x,} =

12x1x2 + 162<11 = 12}{1:}‘;2 + 16)12
— Xl — X2
fisal — 1 function.

4 .
for y= —, there1s no x such that f(x) =

3

f1s not invertible

4
3

65/3
OR

4x

4X2

But f: R —<{——} — Range of 1s ONTO so invertible.

4y
4 -3y

and f(y) =

27. C,—> 0, +C,+C,

—
& O O

a b c
b ¢ a/=0"= (a+b+¢)
c a b

R, >R,-R,R, >R, —R,

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

S O O

— —(a+b+c)(@®+b*+c*—ab—bc—ca)=0

_ ‘71(3+b+c)[(a—b)2+(b—c)2+(c—a)2] — 0

— a—-b=0=b-c=c—aasa+b

=% ge=h=g

c# ()

(35)
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28. Equation ofplane passing through A(1, -2, 2), B(4, 2, 3) and C(3, 0, 2) 1s

[T —(1—2j+2K)]-[(Bi+4]+k)x (21 +2])] =0 15
2 Ao | |
— r-(1—J+k) =5 ..(1) 15
Any point onthe givenlme1s (2 +3A,— 1 +4A, 2+ 2A) ]

—  When the Iine intersects the plane

(2+30)i+(=1+40) ]+ (2+20)k)-(i— j+k) =5 1

—  Therequired pomtis (2,—1, 2) =

2
29. P(probability of getting 4) = 110
» _ 9
P(probability of not getting 4) = 10 ]
X 0 1 2 .
2
(9) 8l 9 1 18 (1Y 1 1
P(X) — — 2 — Y —= - — =
10/ 100 10 10 100 10/ 100 2
“p 3 18 , :
(%) 100 100
X*P 0 12 : 1
(X) 100 100
Variance = 2 X*P(X) — [ZXP(X)]?
(20 )
_22 (20)_18 ... 1
100 {100/ 100
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