CBSE Class 12 Mathematics Compartment Answer Key 2017 (July 17, Set 2 - 65/1/2)

65/1/2
QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
d ]
1. = COS X —
dx 2
Slope oftangent at (0, 0) 1s 1
Equation oftangent 1s y=x %
2. T 1
3. OrderotfABi1s3 x4 1
4. Putting (1 +logx)orlogx=t %
log |l +logx|+C %
SECTION B
5. Differentiating bothsides w.r.t. X, we get
dy
2 =
y dx 4a 1
Elminating 4a, we get
I Ve
dx
d
or 2Xy s Y2 = () ]
dx
6. Letnumber oflarge vans =x
and number of small vans =y
]
Minimize cost z=400x + 200y 5
Subject to constramnts
200x + 80y > 1200 or 5x +2y>30
< > 1 l
X<y >
400x + 200y <3000 or 2x +y< 15
X220, yv210
65/1/2 (16)
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65/1/2
7. R, —>R,+R, mplies

2 3((1 0 § -3
_ 1+1
2 -1 17 -7

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

|
8. Integrating factoris ef - e -
Required solution 1s
|
Ix 3x ‘ 2X 1
y.e“" = f e -e”Tdx .
5x
o2x _ ©
€ n® ]
4 5
3X
C —2X
or — - Ce
YT
d . dh . I
9. — = -3 cm/min, =2 cm/min —
dt dt 2
I
= —7ir'h
v 3
dv—Erzdh | 2hrg ]
dt 3 dt

dV 5,
— = — 541 cm”/min —
dt atr =9, h=6 2

—  Volume is decreasing at the rate 547 cm’/min.

. 3121+ ) +1(hi+37)

10. 11i-3j= |
1—3] 1
44=36+ A\, —12 =3+ 3
A=8, u=-5 e
el 22
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11.

12.

1.3,

14.

65/1/2

65/1/2

Given integral becomes
I\/l—(x—l)z dx
- (X"—D\/b;—xz +lsin1(x—l)+C
2 2
lim f(x) =£(0)
x —0
~ 4x2sin”2x
lim 5 =P
X — 0 4x
p=23
SECTION C
X2 A Bx + C
Let 5 = —
x-Dx“+1D) x-1 x“+1
aclp_lcol
2 2 2
Thus integral becomes
lfdx 'lf xdx 'lf dx
2 x—1 2 1 2V k2
] 1 ? |
= —log|X—1|+—log|x"+1|+—tan x+C
2 4 2
AB = i+ (x —3)]j+4k

AC = -3k

AD = 3i+3j-2k

As A, B, C & D are coplanar

TB-(EXE) = ()
1 x-3 4
-
e. |1 0 -3 =0
3 3 -2
which gives
X=06

(18)
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15. Givendifferential equation can be written as

Y |
COS - X
dy _ 7" ..(0) 1
dX X COSX 2
X

Clearly 1t 1s homogenous

PR B 1

X dx dx

(1) becomes

dv
V+ X =V +Ssecv
dx
dx
— cosvdv= |
X

itegrating both sides we get

smv=log x|+ C ]
.y I
sin=— =log [x] + C —
x .
16. Puttingx=cos06 1
LHS becomes

A

- \/l+c059 —J1-cos6
\/1+ c0s0 + /1 —cos0

t

\‘“"‘_

(V2 cos0/2—/25in6/2
= tan _ |
\\/Ecose/2+ﬁsm6/2
_1(1—1;?:1119/2\1
= tan |
1+ tan6/2,
| (TE 9\‘H ]
= tan tan —
4 2, 2
- 0
4 2
|
g ICOS_IX:RHS —
4 2 2
(19) 65/1/2
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17.
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Taking X, y, z common from C,, C,, C, respectively, we get

a/Xx b/ly—-1 <c¢/z—-1
xyzla/x —1 b/y c/z—1| =
a/x —1 bly-1 /2
Gy =G+ + 6,
a/x+bly+c/z—2 bly-1 c/z—1
a/x +bly+c/z—-2 b/y c/z—1| =
a/x +b/y+c/z—2 bly—1 c/z
]l bly-1 «c/z-1
a b c
[ | 211 bly c/z—1 =
X y z )
1  bly-1 C/Z
R,—>R,-R,,R; >R, R,
. 1 bly-1 <c/z—1
{a :3-—2]0 1 A \ N
X y» Z
0 0 ]
{a }b{C 2].1:O:>E+E_|_E:
X Z X yV Z
OR
We know that
[A=A
() 1 3
A =
0 1 i —l
R, >R, —-R,
L0, {1 2
2 1) 0 -5
R
R, > —2
oI
(20)
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| 0 A\ {1 ‘4 |
2/5  —1/5 0 1, %
R, >R, - 2R,
/5  2/5 1 0
A = 1
2/5  —1/5 0 1,
Al /5  2/5 1
2/5  —1/5 2

Full marks for finding correct A~! using column transformations with Al = A

18. Differentiating y =cos (x +y) wrt X we get

dy  —sin(x+Yy)

]
dx 1+sm((x+y)
Sl f given Iine 1 ~ .
ope of given 6187 5
As tangent 1s parallel to Ime x + 2y =0
-sin(x+y) -1
l+smnx+y) 2
= smX+ty) =
n TC
=  x+y=na+ (-1) E,neZ ..(1) ]
Putting (1) my=cos(x+y)
we gety=0
= x=nn+(-1)"'n/2,neZ
_ —3n 1
X 5 k._[ 27[,,0] 9
Required equation of tangent 1S
B _1[)( | 311:]
) ol
37
or 2y+ XA = () ]
2
(21) 65/1/2
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19. Given equation of lines can be written as

X — | y—2_2—3

3 C 2p/7_ | ikl ) ]
x-1 y-5 z-11 5 1
3p/7 0 -1 T ~(2)
(1) & (2) are perpendicular
-3p|, 2p
So 3 H+1(-7) =0 ]
7 )75 =D +1(=7)
which givesp =7 ]
OR
Required equation of planeis x+y+z—1+A(2x+3y+4z—5)=0 for some A. 1

ie. (1+20)x+(1+30)y+(1+40)z=1+5)

according to question

2[1+5x :3[1+5x] 1
14 3A, 1+ 4A
Solving weget A =—1 1
Thus the equation of required plane 1s
X — ByY— X4
or X+2y+3z=4 1
20. Correct lines 2
Y axis Correct shading 1
30T Corner points Value of Z
25+
0O(0, 0) 0
20+
- A(20, 0) 160000
oS 1
// B(12, 6 B(12, 6) 168000 — max 5
9 X 4
3y S
/ 50 C(0, 10) 120000
O 15 20 25 307 _
' 3 Maximmum Z = 168000
%quﬁ 1
%0 atx=12,y=6 5
65/1/2 (22)
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X + 7/

21. Givenintegral = f dx 2
3x+4)x+7)
= I 1 dx
3x+ 4
zélog\3x+4\+C p
d
2L, = = 3 sint + 6¢os’t sint
dt
. ]
= +3 sint cos2t ] 5
Y - 3cost — 6sin’t — cost
dt
= 3cost cos2t 1
dy ]
ix cott 5
d’ - 3
)2/ _ cosec?t dt _ —1cosec™t 1
dx dx 3 cos2t
23. E,:Student selected fromeategory A
E,: Student selected from category B
E.: Student selected from category C
S: Student could not'get ¢ood marks
] 3 2
P(E,) = P(E,)=— P(E;)=— ]
(E) ” (E>) 7 (E3) .
P(S/E;)=0.002 P(S/E,) =0.02, P(S/E;)=0.2
P(E;) P(S/E
PES) - (E) P(S/ E;)
P(E,)P(S/E|)+P(E,)P(S/E,)+ P(E;) P(S/E;)
z x 0.2
= 6 1
l><..OO2 | e X .02 - - x (.2
6 6 6
- 200 |
231
Value: Hardwork and Regularity ]
(23) 65/1/2
collegedunia:

India’s largest Student Review Platform



65/1/2

SECTION D
24. {(x)=smx+cosx 0<x<27
f'(x) =cosx—sinx ]
f'(x)=0= cos Xx=sInXx 1
T OT
X= —, 1
4 4
Sign of f'(x)
- +ve | -—ve +tve |
0 T on 2T 2
4 4
[ 2\ [ A ( A
So 1(x) 1s strictly increasmg mn | O, LAY S—R,, 27 | and strictly decreasing n ki : el ]
\; 4/ \ 4 J \4 4 y
OR
yy T For Figure 1
ol nN— X r
l . Wt tan o ]
h gl
, r=(h—x)tana
Y — Volume of cylinder
V = nr’x
2 2 1
V =n(h—-x)"x tan“a 5
L tan” (h h-3
i man (h—x) (h— 3x)
dV
=0 =h=xorh=3x
dx
~__h 1
1€6. X 2 5
65/1/2 (24)

collegedunia:

India’s largest Student Review Platform

*These answers are meant to be used by evaluators



25.
] 3
2 2
26. n=8,P—1,, q:l
) 2
V(1
HP(X=5)=8C.|=| |=
Ll A 5[2) [2)

65/1/2

(i) P(X > 6) = P(X =6) + P(X =7) + P(X = 8)

1)° 1
=8¢, [— +5C, |=
'} )
37
256

*These answers are meant to be used by evaluators

4y tan’o (6x — 4h)
= mtan“o (6X —
dx?
2
d V<0 at X = i ]
dx? 3
. . h
V 1s maximum at X = 3
and maximum volume 1s V = 247 wh° tan® o ]
. . . . 1
X coordinate of point of intersection 1s, X = 5 ]
For Figure 1
Required area
— ,_]; X (X fl \Z_X X 2
k 2 )
4 : 9 9 2 i ]
= 2—x3/22 | - ~ _x? —sin_l—X —+1]
37 |, 2V4 g 31 2
2
\/5 9 /TC | 1\ \/E 9 1 | |
- F—| ——sin  — | or F—COS  — —
6 4\2 3) 6 4 3 2
]
5
]
32 2
8 1\8
] +5C | = 2
2,
1
2
(25) 65/1/2
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(i) P(X < 6) = 1 — [P(X =7) + P(X = 8)]

9 247

= 1 —
256 256

et X denote number ofred cards drawn

X(x1) P(X)
0 3C0[£0[£3
1 3Cl[l~,1[l\2
o) 2.
2 3C2[£2[£1
ol
mean = Xp. i:%:%

- - 7 2
Variance =XpX.%—(mean)

3. 2_3
4 4

For one-one

. such that

Letx,,x, € R «{ %

f(Xl) = f(xz)

4X1 B 4X2
3X1 + 4 3X2 + 4

= 12x(x, +16x; = 12 ¢x, +16x,

—= X 7X,

f1s one-one

65/1/2

OR

(26)
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Clearly f: R 1 ;1 > Range t1s onto ]
Letf(x)=y
| 4x
3 +4 Y
4y
= X= 43y 1
So f!': Range f— R { j 1S
r0= 75 |
OR
(a,b) *(c,d)=(a+c,b+d)
(c,d) *(a,b)=(c+a,d+Db)
(a,b) *(e;d)=(c, d) * (a, b)
* 1s commutative 2
((a,b) *(¢c,d)) *(e,H)=(a+c,b+d) *(e,f)=(a+c+e, b+d+ 1)
(a,b)® ((c,d) *(€, 1)) =(a,b) *(c+te,d+)=(a+c+e,b+d+1)
As  ((a,b)*(c,d)) ™ (e, 1) = (a, b) * ((c, d) * (e, 1))
* 1S associative !
Let (e, e,) be 1identity
(a,b) * (e, e,) =(a, b)
(ate,bte,))=(a,b)
¢, =0,¢e,=0
(0, 0) € R x R 1s the identity element. 2
28. Clearlyorder of X1s 3 x 2 ]
(a b
LetX=|c¢ d 1
AR Y
(27) 65/1/2
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29.
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fa b

So c d
e 1,

(1
4

a+4b=-7

2a+5b=-8 2¢c+5d=4 2e+5t=10

Solving we get

.

2 3D 27
5 6)

11

c+4d=2

a=1, =-2, ¢c=2, d=0,

(1

_0Y

Thus X =

Consider

2 0

D 4

—1+3 2—-1 5-5

DN et
whnh hnh O
|l
]

Lines are coplanar.

Equation of plane is given by

x+3 y—-1 z-5

-3
—1

1
P

> [ =0
S

Which gives

65/1/2

—8 _9\
4 6
10 9,
e+4f =11 °

=5 f=4

—X+2y—3=0or x—-2y+z=0

(28)
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