CBSE Class 12 Mathematics Answer Key 2015 (March 18, Set 1 - 65/2/1/F)

QUESTION PAPER CODE 65/1/F
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
L. a+b = 6i+k /2m
. Reqd. unit vector 6 1 : 12
g : = | 1
B7 3T m
3 Reqd.area = |axb /2 m
12i—4j+8k| = V144 +16+64 =~/224 or 4+/14 sq. units U m
3. Getting x —mtercept = 3! y —intercept = 5, z —mtercept = — 5 Lsm
. S
.. Therr sum = E V2 m
4. co—factorof a,, =3 I m
5. Degree = Order =2 any one correct V2 m
. Degree + order =4 V2m
2Y
6 27 dy=dx = = X+¢C /41 m
’ log 2
2
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SECTION -B

Getting AZ=| >
cllin —
7 = 4 5 | m
Ah_81 o 8-3 —-4| |5 -4| A\
T4 8-3]  |-4 5| 'm
A*=4A-31............... ()
Multiply both sides by A™ s m
(4—-2 044" \ A\
A =4I-3A" or A" = = (41-A) = ! s 1 14 m
3 310+1.442) " 3(1 2,
OR
L aE B\ 4 a1l fa 1] | a? =1
A2 - — . B2: : — ‘ +b ° ! ll/zm
2 1|2 1| [0 -1 -1]|b -1] |b(a=1) b+1
V+a 0 (l+a 0)( , \
(A+Bf =17 ) +a) X i)  1%m
\2‘|‘b _2/ \2‘|‘b _2/ \(Z—I—b)(]—l—a)—Z(Z—l—b) 4/ ...........
(2 \
+b—-1 a-1
A2 4R = a-+b a -
Kb(a—l) b )
Equating (1) and (1), weget b=4,a =1 I m
8. Using C, > C, +C, + C, and taking a® +a+1 common from C,
1 a a’
A =(a®+a+1){1 1 a|,usingR, >R,-R,, R, >R, —R, .
1 a° 1
3
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2
d

l-a a(1—a)

a(a—l) (l—a)(1+a)

d

1
Az(az+a+1) 0 (a2+a+1)(1
0

= (32 +::1+1)(1—:a¢)2 (1+a+a2)

= [(1—~.151)(1+a+az)]2 =(1--—a3)2

2
_a)

9. [etx+a=t = dx=dt and x=t—-a = x—-a=t-2a
D - J-sm t—2a)dt J- (sin t cos 2a—cos t - sin 2a)dt
| sin t sIn t
= cosZaIdt—sinZajcottdt:cos2at—sm2a.10g\sint‘+c
= cos2a(x+a)—sin 2a log | sin (x+a)‘+c
OR
X 5
consider (X2+ 4)(X2+9) ~Letx” =t
. t 24 1 "9 1
" (t+4)Nt+9) 5 t+4 5 t+9
t
l = = — — |
I(t+4)(t+9 It+4 -[t+9
= ?4 log ‘t+4‘+§log‘t+9‘+c
! = j log|x2+4|+§loglxz+9|+c
10.  Writing given integral as
0
COS X COSX
j = d = _ =
_'[/21+e X+I1+e Let x=-—1t, dx dt

I
e :ﬂ:
when x 2jt /2
X:(),t:()
4
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cosx dx = (sin x){::,2 =]

[ = i"(lJ“e%)COShX dx

(1+ex)

O Cmm 10 | 3

11. Let Bl, Bz, B3 be the events that the bolts produced by machines

E. B, E, and A be the event that the selected bulb 1s defective

(435 704) -5 (i

3
P(A) = ZP(BC)P(%J %les o082 2, L

o=l 4 20 4 25
- 17
400
OR
P(X=3)=lxlx2=i, P(x:4): gxlx2:£
6 5 15 6 5 15
3 4 5
Simlarly P(x=5)=—, P(x=6)= —, P(x=7) = —
y P(x=5) T (x=6) T (x=7) T
Prob. distribution is
X: 3 4 5 6 7
S L2 34 s
W 15 15 15 15 15
5

1Y2m

I m

s m

12m

I+Y2m

Lsm
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3 8 15 24 35
X.P{%): — — Py

15 15 15 15 15
. 9 32 75 144 245
X" P () 15 15 15 15 15
85 17
Mean= ) x. -P(x.)= — =—
> x; - P(x)) ok [ m
Varianceszf P(x.) — (Mean)® = 121 229 — % I m
N /A A A A A A A A
12. B =\3i—j+4k/—[j+k/ = 31—2]1+3K 1%wm
CBM = Si-jt+>k I'm

Co0 o 3i=2i43k | | 3i+5k | 34

13.  Any plane through given pointis a (x—3)+b(y—6)+c(z-4)=0.......... (i) I m
witha+5b+4c=0........ (A) am
(1) passes through (3,2,0) = —4b—-4¢c=0 or b+c=0......... (B) 2am
From (A) and (B) a+b+(4b+4c) =0 = a=-b>b 1l m
S.a=—b=c
g 1l m
". Required eqn. of planeis x—y+z—-1=0
6
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14. LHS = tan™

([ 2cosO ., 2cos 0
; = tan —5
\1—cos"0 ) s “0
. 2cos (20
tan — — = lan _
s “0 \ SN0

_ _ T
— cotO=1 or B—A

OR

The given equation can be written

2m

I m

I m

(tan_1 2 —tan~ 1) + (t:::m"1 3—tan” 2)+ (tan'l 4—tan™ 3) +...+tan" (n+1)~tan 'n=tan"'0 2m

= tan_ (n+1)— tan 1 = tan 'O

2

Oy

1 n+1-1 1 n
b+ (n+71) n+?2
13, 9y2 =X = I8y g = 3x° = ﬂ = slope of tangent = ll
dx dx
. Slope of normal = 632/
X

As the intercepts by normal on both axes are equal

— 2
". Slope of normal=+1 = 62y=i1 =y =i%
X
(x* 64
9= |=x%x= x=4and y’= — = y=19
(R
The points are | 4, — |, |4,— 3
L3 ( A)
7
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dy ( 2 I X n 2 ny
16 — =n x +v1+x )ﬂ 1+ = [x+\/1+x T = 11/
dx I \/1+de \/I-I—XZ \/l-l-xz >m
d .
Vi+x> & oy (i) Yym
dx
2
‘\/l-I—deZ | dy‘ s =nd—y | m
dx dx \/1+x2 dx
d’y dy dy .
— |1+x° +X—=D\/1+X2 — = n-nvy (trom (1
( )d:x;2 dx dx y (1)
— nzy Il m
. (x-1)
17. LHDatx=1:lm — 4
Xx—1 \X—l/
2m
RHDatx—1, lim =21 _
x=51" X — |
. T 1s not differentiable at x =1
LHDatx =2 lim 2-*=9 _
X—2" X —2
B . B B 2m
RHDatx=2, lim —27%"* _ lim x-1x=2) _
o (X — 2) x—2" (X — 2)

s fisdiff atx =2

140\ Telephone

18. Communication Matrix A =| 200 | House calls
(150 )  Letters
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Tele Housecalls Letters

| (1000 500 5000 \ City x
Cost Matrix B = _
(3000 1000 10000 ) City y
(140
- (1000 500 5000 990000
. Total cost Matrix = 200 | =
3000 1000 10000 (2120000, >m
\150/
any relevant value Il m
- : ]
18, I= j ™ sin (3x +1)dx = ; - sin (3X+1)—§ j e”™ cos (3x +1)dx 172m
A (3x+1)—§.ezx -cos(3x+1)—2 jezx sin (3x+1)dx_
2 2 2 4 _ $ 10
_ S g (Gx+1)- 2 e - cos(Bx +1)= 21 | m
2 4 4
2x
b9 [ = —- sin (3x-|—1)—§ezxfcos(3x+1)
4 2 4
7 & am
4Y4e¥ [ 3 k
[ = — o — = cos(3x+1)+sin (3x+1) || + ¢
13 725\ 2 )
SECTION -C

20.  Letx,,X,,€R suchthat f(x,)=f(x,) = 4x,” +12x, +15 = 4x} +12x, +15 l/at)am
—% 4(x1—x2)[xl+xz+3] =0 = X, =X,
— 1 1S one — one

f 1s clearly onto and hence intertible I m

Let y be an arbitrary element of S

f(x)=y=4x>+12x+15=(2x+3) +6 I'm
[ h
-6 -3
.. f: R — Sis given by f‘l(y) = \/y 2 m
\ 2 7
9
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21. A2 Correct Figure Im
/ P . . .
- Pomts of mtersection
A ’ 2_x—2=0
\-f (v Ao * =5 172m
o W\ V7 %Y ey -
A \ x=2,—1 (—11srejected)
(720 Xz 2 ,
. Reqd. area = j{(x+2)—x2}dx 1%2m
0
C 2 3 ¢
S R
_.2 3 0
( \
= 2+4—§ =—Osq.units 2’m
1 3 3
02
22. Let z=ax + by, also f}<{y=c2 —> Yy = —
X “at+lam
bc”
Lo Z=aX+ —
X
] )
E - 4 +be’ _21 ; % = 0 = bc’ =ax’
dx ‘X" ) dx
b
or X:\g C 1%2m
. d’z b .
showmmg — at x = \—c >(0 = mmima 1Y4m
ax a
; 2 ¢ |a . a 1
—_— — T — — p—  — m
X c Vb Vb
. b a
mmmum Z = a . [— Cc+ bc —c:2\/%c I m
Va Vb
OR
10
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V=X2+T7X4+2 , 3X=Y=3= 0 eereerrrrcrerrrs (i)

, 3x—(x2+7x+2)—3 | m

|
S

Distance of (x, y) from (1)

D — 3X—(X2-|-7X-|-2)—3 or D — (—X2—4X—5) _ (X+2)2+1 5. 300
¥ 710 NT)
ab _ 2 (X+2)}d—D:Oatx=—2 l m

dx \/E dx

d°D .
. >(0) = minimma ] m
dx
C. Di1s mmmum at x = — 2
at X = 2y ==8 I m

. The required pt. on the parabolais (-2, —8)

23, 2 Figure 3m
F #— 3x-*97  Feasible region 1s BAPQO | m
; \ /,,/
(2 1) //’ g =0, i, = 240 : 54 _ 294

L 7 v ? =2 , & I m
" (.“’"’4%- — (%3 7%/

- )
ZQ— 16
. . (30 6
/. 1S maximum at E : B
\ Y, I m
3

and maximum value =22 B

11
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1 Y2m

12m

I m

I m

24. Any line through (1 —2, 3) withd.r'sas2,3—-61s
x—lzy 2=Z—3:7t
2 3 —6
L X=2A+]1,y=3A-2,Z=—6A+3
It ies on the plane x—y+z =35
S 2A+1=3A+2—-6A+3=5
= A= 1
7
[ 11 15°
Reqd. point 1s 2,——j—5
\ 7 7 T )
(9 BV 99”11 V (1§ SV 1
. Reqd distance = 1 2 3] =—+/4
W ) Uz ) \7 ") 7
- (7 ) (7 ) ()
2xsin | 2 | — y COS s 2sin| 2| =2 cos| >
s W \ X \ X/ _ \X) X \XJ
 dx [y\ y [y
y— X COS| = ~ —COS| =
X ) X \ X /
Lety=vx = Y V+Xﬁ
dx dx
dv  2sinv-vcosv dv.  2sinv-v’
L VX — = = X — =
dx V—COSV dx V—COSV
V—COSV —dx 1| 2v-2cosv dx
= _ - = or — _ ~|dv = — —
—2sSmM v+ vV X 2| -2smv+v" X
12
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1

= — 10g|v2—2sinv = —logx +logc

2

or log

\/vz — 281NV

Jv2=2sinv = =

= logc—log x

OR

2
\/1+y2 + I (1+X ) dx =c¢
2<£\/1+x2
| X
[ = dx dx = L, ++/1
| J.I)<;\/1+x2 '[\/14—)(2 ’
1 —1
For 125 [et XZ;, dx = t—zdt
—1 dt
I, = , dt = - = —log t+\/1+t2]
2 J‘tE 1 1. 1 J“\/t2+1
= 14+
t\V t
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1 1 I+ v1+x2
= —log |—+,/l+— | = — log
_..X \ X | X
) ) Lom
( 2 )
.. The solution 1s \/1+:}<:2+\/1+y2 — log 1+\/;+X = ¢
\ J
1
— _ _5
26. P (Doublet) 5! P (not a doublet ) /6 | [ m
The random variate x can take values 0,1, 2,3, 4
X 0 | 2 3 4
£iy (5 (1Y (5 .(1Y5 [(a)
P(x) = 4— (2] 6l=| 2| 4[=|2 |=
0/ 6 \6, .6/ {0, \6/) 6_ 106,
625 500 150 20 | ok
1296 1296 1296 1296 1296 >
500+ 300+60+4 864 2
Mean = » X P(X) = = __
3 1296 1296 3 Lm
ZXZ P(x) = 500+ 600+180+16 o 1296 2 { m
1296 1296
/2\2 =
. Variance = 1—|— | = — 1
3) 79 pm
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