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

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

SECTION -A
Marks
X+y+zZ X+y+z X+y+2z
1. A = Z X y V2m
—3 —3 -3
= {) 2m
2. order 2, degree 1 (any one correct) am
sum= 3 2am
2
3. ax Y2 .X=coty L m
dy 1+vy
Integrating factor = e 8 (l+y2) or (1 = yz) Yam
A % A - 2 4 ~A\2 PO ) p -y R A A
4 ey (Za) +(b +(c) +2(Za D™D C+C 23) /2m
204 bx¢c| = V6 LA m
i j k
5 axb =11 1 =—i—|—j LA m
1 1 O
unit vector 1s ; + i am
V2 2

6 X‘%:”%s :Z‘%o 4
s Ms o Ho
6 2 —3

-6 —2 3
. . . 0 -0 —2 5 1
Direction cosines are 270 or L R g A m
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SECTION -B

(400 300 100 ) (50 ) ( 30000
7. 300 250 75 20 | = | 23000 2m
500 400 150 ) \ 40 ) { 39000 ,
cost incurred respectively for three villages 1s Rs. 30,000, Rs. 23,000, Rs. 39,000 | m
One value : Women weltare or Any other relevant value Il m
8 tanl/ Xtlbx—l tanlfg\ 2
. = — m
J=(x+1)(x - 1), 31/
S 4 +31x—8 =0 1
»_x> 31 o A TIRTET -
l ..
X = - — 8 (Rejected) Il m
OR
(.o 2 (o ) (o e )
L.HS.=tan | il | + tan’’ y 2 + tan’ — 2m
1+ Xy \1+yz, \ 1+ ZX
= tan 'x — tan_ly + tan_ly — tan"'z + tan"'z — tan~'x
i 2m
= 0 = RHS
a’ bc ac+c’ a c a+c
9 a’+ab b’ ac | =abc|a+b b a
ab b” + bc c’ b b+c <

= 2 abc

Taking a, b & ¢ common from C1 : C2 and C3 ] m

a—+C

a+b

C
b
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C, > C, +C, +C;and taking 2 common fromC ~ Im
a+c C 0
=2abc [a+b b -b| C,>C,-C I m
b+c b+c -b
a+c ¢ 0
= 2abc |a—c —C 0 Rz_)RzﬁRg, 72m
b+c b+c -b
Expand by C,, = 2abc (—b)(-ac—c’—ac+c’)=4a’ b’ ¢ s m
(-3 6 &
100 AdGA=]|-6 3 —61|;|A|l=27 2+1 m
. —R 8 ¥ |
MY -2 e B | oW 6g ) (1 0 0)
A Ad) A = 2 1 -2 -6 3 —-61=27101 0|=|A|L,; 1m
1. f(x)=|x-U + |x+1]
Lf (=)= lim Cxo)-(erl)i-2 22kl I m
x —=>(—1)" X ( 1) X=—3{=1) X +1
R f'(—1)= lim cxoDrxai-2 . 0 I m
x> 1)’ x—(—1) x> X +1
-2 # 0 .. f (x)1snot differentiable at x =—1
L (1) = lim Cl-Drlxrl)i-2 L0 0 g I m
Xx—>1 X—"l X —>1 X—l
R ' (1) = lim olexAlf-2 L 2(x-1) I m
x >1* X — | x—>1" x —1]
0 # 2 .. 1 (x)i1snotdifferentiable at x =1
4
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m sin " 'x

12,y = e™" ™ differentiate w.r.t.“x”, we getﬂ: n 1% m
dx \/l—x2
2 dy — . . ; 66, 99
m— \/ 1 —x d-— = my, Differentiate again w.r.t. “x
X
d’y x dy dy
=5 /1 —x" = m-—
\/ dx’ \/1__)(2 dx dx 1%2m
d’y dy ( dy
- (1-x~° X — =ml|4l—-%x°"—| = m(m 1
( ) dx° dx \\/ dx (my) A
dy dy
5, 2
=3 — X X my = 0 L
( ) dx* dx ’ >
13. f(X)Z\/x2+l,g(x)= X2+1,h(x)=2x—3
X"+ 1
Differentiating w.r.t. “X”, we get
X [—2x —x*
" (x) = , g (X) = ,’h' (x) = 2 |
4 f f 2
' (h' (g' (x))) = 7 s m
3\ [ 1)’
14. _[(3—2){)\/2+x—){:2 dx =2 I — | =] x == dx+J‘(l—2x)\/2+x—x2 dx "m
V&2, U 2
1 1%
X —— X ——
3
= & 2-\/2+X—X2+28i111 2L 2(2-|-X—X2)/2-|-C " m
> 3 3 3
. £ J)

(% — [y 1) ; \
or . 1\/24—:)<;—)\;2+2$i111 ! +g(2+x—x2)/2+c
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X*+x+1 I ¢2x +1 3 |
, ~ dx =— dx + — dx
J‘()<;2+1)(x+2) 5 J‘;»;2+1 5 JA:x;+2 1
1 2X 1 1 3 |
= — dx + — dx + — d :
SIx2+1 SIX2+1 5jx+2 s
1 2 1 | 3
=—10g|x +1|| tan X+—10g‘x+2‘+c 172m
5 5 5
15 T 1 dx = }A ! dx |
1 cos’ X 4/2sin 2 ) cos’ x 2+/tan X o
A(1+tan2x) )
— I sec x dx 1 m
A 2\/tanx
1 ¢ 1+1° |
= —I dt Taking, tan x = t; 1 m
2 % t
- ~ 1
| 25
— - 2'\/¥+_ # :
2 | 5 /2m
2 | 3 | 5
| —1 1 |
log x dx =log x - - — - dx
o forx g sven L L o
—log x ] 1
_ F | —dx — dx
X+ 1 X Ix | Lm
— ]
- 2% | logx — log(x+1)+c I'm
X+ 1
1 ( A
B =R log - + C
X+ 1 \x+1,
6
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17. 5—5=—f+3+12;6—b=f—5]—512 1/2m

i j ok
@-b)x(e-b)=|-1 1 1]=_4)+ 4k .
1 -5 -5
. . j ok
Umnit vector perpendicular to both of the vectors =— NG | > ]l m
18. let the equation of Iine passing through (1, 2, —4) be
F=i+2j—4lz+k(af+bj+clz) I m
Since the line 1s perpendicular to the two given Imes -,
3a—16b+7c=0
172m
3a+8b-5¢c=0
Solv y 2 o2 et D A 1
OVIEVEESL 94 T 36 72 €\ M € -
Equation of lineis : T = i+23—412 + A (2i+3j+612) 2m
OR
X+1 y—-2 z
Equationofplaneis : [2+1 2-2 -1/ =0 3m
] ] —1
Solving we get, x+2y+3z—3=0 I m
19. Let x=No.ofspadesinthree cards drawn
X ; 0 1 2 3 Il m
1/)(3/ 1/f 3 ALEA]
IR 77 BN 7 AN [
X) m
| _ 27 _. 9 — 1
=45, =% = Y64 = Vo4
X.P(x) : 0 2%4 1864 %4 2m
48 3
MeaIl: ZXPX — i l/m
=673 2
7
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OR

let p =probability of success ; @ = Probability of failure

then, 9P(x=4) = P(x=2)

oy 9'6C4p4'q2=6cz-p2-q4 "m
= Op"=qg° * q=3p I m
]
Also, p+qgq=1 = p+3p=1 .. P=7 I m
SECTION -C
3 3 \/54+5y——3
20. f:R, >[-9,0);f(x) = 5x>+6x-9; f'(y)= 5
- 0 - 3
54 + S5y —3 94 £ 5%
fof ™ (y)=5<\/ Y - +6<\/ 3 el =y 3m
S 3
54+515x% +6x~9)=3
£10 f ()= J (Xs x=9) — x 215 m
. . 54 + S5y -3
Hence ‘f”is invertible with £ (y) = \/ 3 s 2m
OR
(1) commutative : letx,y € R — {— 1} then
X*y=x+ty+xy=y+x+yx =y*x .. *iscommutative 172m
(1) Associative : letx,y,z e R — {— 1} then
X*(y*z)=x*(yt+tz+tyz)=x+(ytz+yz)+x(y+z+yz)
= Xtytz+xy+yz+zx+xyz 172m
(x*y)*z=(Hy+x9) * 2 =(xTyTxy) +z+(x+Hy+xy) 2
= X+tyt+tz+xy+yz+zx+Xxyz 1 m
X*(y*z)=(x*y)* z .. * 1s Associative
8
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(ii)  Identity Element:let ecR — {~1}suchthata*e=e*a=aVaeR — {1} /2m

atetac=a = e=0 2m
(v) Inverse:let a*b=b*a=e=0; a,beR { 1} 2m
—5 a+b+ab=0 .. b= _ or a = —4 am
1+ a 1+ a
21.  Solving the two curves to get the points of mtersection (i 3 \/5 : 8) 172m
—2X
m, = slope of tangent to first curve = op 172m
2%

m, = slope of tangent to second curve = ? 1%2m

—2x 2
curves cut at right angle itt 5 x 2= /2m

p p

& 9p” =4x’ (Putx=1= 3\/1;)

< 9p°=409p)

p=0;p=4 I m
22, 42 correct figure 172m
e 3t Y | ¢ 1 16
% .
ar (ABDOA) = — | ydy==—| = —.... 1) 1%m
(ABDOA) = 2 ] 7 o[ =50 1
3 ’ 4x2 -4 : X3—4
ar (OEBDO) =J.2\/; dx — I—dx= —xé
: " 4 3 12|,
32 16 16 o 11
3 3 g e (11) >m
14, X 16
ar (OEBCO) =—jx dX =" | = — oo, (i) 1%m
4« 12y 3

From (1), (11) and (1) we get ar (ABDOA) =ar (OEBDO) = ar (OEBCO)
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d 2
23, ac S s = = , Hence the differential equation 1s homogeneous
dx Xxy-—X dx 'y
X
Put yv= vx and g—v+xﬁ wegetv+xﬁ— v
4 dx dx dx v-1
dv v’ V
X — = Y=
dx v-1 v—1

Iv_ldv = Ildx = v-logv=logx+c
V X

3 A
Z—-loglzlogz’wrc or,lzlogerc
X X . X y

OR

Given differential equation can be written as | ~X = :

. o . o tan 'y -e™
Integrating factor= e¢™" ¥ and solution is: x ¢™" ¥ = I ly :
Ty

x e™ Y = _ftet dt = te' —e' +c=¢e™ ¥ (tan"'y —1) + ¢ (where tan"'y = t)

x=1,y=0 = c=2 .. x-e™ ¥ =¢" ¥ (tan'y —1)+2

or X = tan 'y —1+2e ™7

24.

Equation of line throughAand Bis ~—> = Y +% _2*2

= A (sa
1 1 : (say)

General point onthe line is (—A + 3,1 — 4, 61, — 5)

[1 this 1s the point of mtersection with plane 2x+y+z="7

then, 2 (—A+3)+A—4+6AL-5=7T= L=2

10
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Point of mtersectionis (1, -2, 7) Il m

Required distance = \/(3 _ 1)2 +(4 + 2)2 +(4-7) =7 1 m

25.  Let the two factories I and II be in operation for x and y

days respectively to produce the order with the mmimum cost

then, the LPP 1s:

Mmmmise cost : z= 12000 x + 15000 y ]l m
Subject to :

50x + 40y > 6400 or 3Sx+4y>640

50x +20y>4000 or 35x+2y>400 2m

07/ 30x + 40y >4800 or 3x+4y>480
4

£0/° .
T \ | 'XF‘.M Xﬂ y > O

OI 4o 1 2oy 168y 200
§- . '3*'1-1- 4‘*3. :‘43 =
S 424 - oo \51 J%_WEG% > 5 correct graph 2m

."d 111:'.-15% -

Vertices are A (0, 200) ; B (32, 120)
C (80, 60) ; D (160, 0) am

z (A)=Rs. 30,00,000; z(B)=Rs. 21,84,000;

z (C)=Rs. 18,60,000 (Mm.); z(D)=Rs. 19,20,000;
On plotting z< 1860000
or I2x+ 15y <1860, we get no
pomt common to the feasible region

. Factory I operates for 80 days

sm

Factory II operates for 60 days

11
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26.  E :Boltis manufactured by machine A
E, : Bolt 1s manufactured by machine B

E. : Bolt 1s manufactured by machine C

A : Bolt s defective

30 50 20
P(E,) = : P(E, ) = :P(E,) = :
P(A/E )= ——: P(A/E.) = ——: P(A/E.) = — 3
7100 227100 77100 o
50 4
100 100 _ 200 20
PEA= 30 3 504 20 1 90+200+20 31 “mm
100 100 100 100 100 100
_ 1
P(E/A)=1- P(E/A) = - 1 m
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