EBY JU'S CBSE Class 12 Maths Question Paper Solution 2016
The Learning App 65/1/E

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

SECTION A

1. R1—>R1+R2+R3orC1—>C1+C2+C3 l
2
Ans. 0 l
S. 2
1
2. b, =-16,b)5=-2 [For any one correct value] 5
1
b, +by; =-16+(-2)=-18 5
3. 2% or 64 1
4. (o, -B, vy 1
1(Z—b)+3(@+3b 1
s. (@ -b) 2 (@ ) (i.e., using correct formula) 5
- 1
=da+2b 2
3 1
6. Finding cost% Py
- 1
lax bl=6 2
SECTION B

7 —1(2—x)_l -1 X

tan Tt x 2tan >
= 2ta 1(2_X)= i ~
2+ ) 2
(Z—X) 1

-1 2+Xx -1X
= tan =tan — 1=
_(2—X)2 2 2
2+x
2
-1 4-x" _ . -IX
= tan Ix =tan > 1
4—x? _ X l
= 4x 2 2
1
= x= % (o x>0) 5
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CETE s
OR
2sin 1(%)—&1 _1(%)
1{3 1{17
= i a1 1
2tan (4) a (31)
3
2X=
— tan”! 42 —tan_1(1—7) 1
3 31
=(3)
4
-124 -117
=tan o -tan oy
24_17
= tan ! 7 31 1
14+ 28517
7 31
=tan"! (1) 1

8. Let the number of children be x and the amount distributed by Seema for one student be ¥ y.

So, (x-8)(y+ 10) =xy

1
= 5x-4y=40 ..(1) 5
and (x+ 16)(y—10) =xy
A 1
= 5x-8y=-30 ...(11) 5
5 4 X 40
Here A = , X = ,B=
S0 y -80
AX=B=X=A"B
-8 4
.
ATET0 s s :
X 32
- =
y 30
= x=32,y=30 1
No. of students = 32
Amount given to each student =X 30.
Value reflected: To help needy people. 1
dx cos2t : .
9. a° (=2sin 2t) or —2x sin 2t 1
d sin
Y — 29 o 2t or 2y cos 2t 1
dt
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dy _ —e51"20) o8 2t or Y cos 2t
dx e 2gin 2t X sin2t

_ —ylogx
~ xlogy
OR
f(x) = 2 sin X + sin 2x on [0, 7]
f(x) is continuous in [0, 7]
f(x) is differentiable in (0, )
Mean value theorem is applicable
f(0)=0, f(r) =0
f’(x) =2 cos X + 2 cos 2x
f’(c) =2 cosc +2 cos2c
f(m)—1£(0)
’ - 7 7 = O
f’(c) =0
2cosc+2cos2c=0
= cosc+2cos2c—-1=0
= (2cosc—1)(cosc+1)=0
= cosc= 1
2
= c=3€0m
Hence mean value theorem is verified.
1
) e); — #0
X)=
eX +1
-1 x=0
L
LHL: lim e); S
o eX +1
h |
iy _
= lim & —1-0-1_
h—0 —— 0+1
e N +1
1 _1
_ _a h
RHL: lim &=L = 1im 1=¢ —
h—0 — h—0 —
eh +1 lI+e b
LHL # RHL
f(x) is discontinuous at x = 0
3)
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11. y=+5x-3-5 (1)
dy__ 5 1
dx  25x-3
) . 4 1
Slope of line 4x -2y +5=01is — =2. 5
Lzz X 7_3 1
24/5x -3 80
Puttin —7—3in n. (i) t _ = 1
utting x = 2 ineqn. (), we gety = — >
Equation of tangent
15 _ 73
Yy _2(X 80) !
or 80x-40y-223=0
5
12, [{ix=1+1x=21+1x-3} dx
1
5 2 5 3 5
1
_ j(x—l)dx+j (2—x)dx+j(x—2)dx+j(3—x)dx+j(x—3)dx 2%
1 1 2 1 3
o] [ o] s o]
= | ==X | 4| 2x—F | +|F5-2x| +|3x—| +| 53 1
I T R T Rt A e T e Bl
17 1
B 2
OR
TE .
X sin X .
[et = ———dx ..(
01+3¢oszx ®
" (—x)sin(x—x)
_ X 31;1 %) dx ]
o 1+3cos™(m—x)
T . T .
_ 7ts1n)?2 i xsmx2 dx (i)
o 1+3cos™x o I+3cos™x
Adding (i) & (ii), we have
T - .
or = [ TSE—dx I
p 1+3cos™x
Putcosx =t
—sinxdx =dt, whenx=0=t=1,forx=nt=t=-1
_1 d
o1 = —n| 5 1
L 1+3t
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1
T dt
= g_jl 1V 0
)
1
= %x\/g[tan_l(\/gt]_l

= @[tan‘l J3—(~tan'/3)]

I = V3n n_ 3 |
3 3 9
13, Let I=]—52F1 —ax
" +DEE"+4)
Let 2x+1 _ AX+B+CX+D |
KD +4) T X241 x> +4
2 1 -2 -1
A=—,B=—,C=—,D=—
Getting 3 3 3 3 1

:2J- X dx+lj 1 d+_2 xdx +—1 dx

—_— X —_— —_—
39 x%+1 x*+1 39x*+4 37x*+4
lloglx +1I+ltan 1x—lloglx +4I—ltan R 2
3 3 3 6 2
14.  Gx+505+4x-2x> dx
let 3x+5=A@4-4x)+B
3
=—-—= B=
= A 1 8
3 2 2
I=_Z (4—-4x)W5+4x—-2x" dx+8 V5+4x—-2x" dx 1
_31, 481, (let)
41 2

For Il,put5+4x—2x2=t
= (@A-4x)dx=dt

3 3 3.2 312
2] =-= —_2x=
20 i Jidt Re 3t
= —%(5+4X—2X2)3/2 1

8L, = 82 —(x )2 dx
x—1 /5 _ - V2(x-1)
8\/5{ > 4/2 +2x—x2 +4 e } 1

L= =2 G+4x=2)"7 + 402 =12 +2x=x7 +1442in “f(j_ D

65/1/E (5)

N |~

|~

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BJBYJU'S 65/1/E
15. Xg—z+ y—x+xycotx=0
= g—i+(%+c0tx)y=l 1
1
IF= ej(;+cotx)dx — elog(xsinx) l
2
= Xsinx |
1
yX xsinx= xsinxdx >

= Xxysinx=-xcosx+sinx+C 1

16. (x> +3xy+y)dx—x>dy=0

d_y_x2+3xy+y2 1
dx x2 2
let y=vx
dy dv 1
— =vy4+X— —
ax T Nax 2
v x L =1+3v+v?
= X£:V2+2V+l
dx
= dVZ:d—X 1
(v+1) X
Integrating both sides
1
———=1 +
= - og IxI+C 1
= X _—loglxl+C
X+y
1
When x=1,y=0=C=-1 3
= X =loglxl-1
X+y
1
= y=(x+yloglxl 3
_ xloglx|
o Y= 1 log x|
~ A 1
17. a+b=5i+k 5
~ A A A 1
a—-b=—-1-2j+5k B
. 1
Getting cos =0 15
1
_T -
= 9=3 2
a vector perpendicular to both a+b & a—b is (5+B)><(5—B)=2f— 263—1012 1
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18, x1_y-1_z+1_
3 — 0 A (let) (1)
= x=3A+1l,y=-A+1,z=-1 1
Xx=4_y_z+1_ ..
570 3 w ...(11)
= x=2u+4,y=0,z=3u-1 1
If the lines intersect, then they have a common point for some value of A and L.
So 3A+1=2u+4 ...(iii)
A+1=0=>A=1
1
3u-1=-1=pu=0
Since A = 1 & W = 0 satisfy equation (iii) so the given lines intersect and %
. . . 1
the point of intersection is (4, 0, —1). B
19. Let A =exactly 2 boys in the committee
B = at least one girl must be there in the committee.
‘o, x'cy+ fe,x e, + Yoy x e ey,
P(B) = T 2
¢,
_59
66
4 7
C,x'C, 21
P(ANnB) = HC4 =35 1
P(AnB) _ 21/55 _ 126
P(A/B) = = = 1
(A/B) P(B) 59/66 295
OR
C+2C+2C+3C+C*+2C*+7C*+C=1 1
= 10C*+9C=1
= 10C*+9C-1=0
1 )
= (C= B or C=—1(not possible)
C =i 1
10
Mean = (0x C+1x2C+2x2C +3x3C +4xC? +5x2C* +6(7C* +C) 1
= 56C? +21C
= 56 XL +21 ><L
100 10
= 0.56+2.1=2.66 1
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SECTION C

20. (a,b)R(c,d)=a+d=b+c
a+b=b+a

= (a,b)R(a,b) ¥ (a,b)e AXA

= R is reflexive %
(a,b)R(c,d) = a+d=Db+c
= b+c=a+d
= c+b=d+a
= (¢, d)R(a, b)
) ) 1
= R is symmetric 15
For (a,b),(c,d) & (e,f)e AXA
(a,b)R(c,d)=a+d=b+c (1)
(c,dR(e,f)=c+f=d+e ..(2)
adding (1) & (2), we get
a+d+c+f=b+c+d+e
= a+f=b+e
= (a,b)Ree, 1)
) .. 1
R is transitive. 15
Hence R is an equivalence relation. %
Now [3,4] = {(1, 2), (2, 3), (3,4), (4, 5), (5, 6), (6, 7), (7, 8), (8,9), (9, 10) } 1
a+x a—x a-—-Xx
21. |a—-x a+x a—-x|=0
a+x a—x a+x
Applying C, - C, +C, + C; 1
3a—x a—-x a-—-x
= 3a—x a+x a—-x|=0 1
3a—x a—x a+x
1 a—x a-—-x
= ((Ba-x)|1 a+x a-x|=0 1
1 a—x a+x
Applying R, - R, -R; & R; - R; - R,
1 a—x a-—-x
= (Ba-x)|0 2x 0 [=0 2
0O O 2x
= (Ba-x)4x>)=0 1

= x=0or3a
65/1/E 8)
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OR
A=1A 1
3 -3 4 1 0O
0 -1 1 0 0 1

Applying R, > R, =R,

1 0 O 1 -1 0
= 2 -3 4/=|0 1 0]A
0 -1 1 0 0 1

Applying R, - R, - 2R,

1 0 O I -1 0
0 3 4(={-2 3 O0|A
0 -1 1 0 0 1

Applying R, - R, — 4R,

I 0 0 I -1 O

0 1 0|={2 3 H4|A

0 -1 1 0 0 1
Applying R; - Ry + R,
1 00 1 -1 O
0 1 0j=-=2 3 4|A {21 for correct operations to get A_l}
00 1 3

N | —

The matrix form of given equations

3 3 4||x 21
-3 4||y|=|20
0 -1 1jlz 5

X 21
= AX =B, where X=|y | B=|20

z 5
= X=A"B

I -1 0} 21 1
= -2 3 4120 |=|-2
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PN 0 Correct Figure 1
Let CD=R,AD=x

= OD=h-x
ODC ~ AOAB
T h—-x R h—-x R
£ » bx R _hex_
" h AB h htan o
= R=(h-x)tana 1
V = nR? 1
= tR“x 5
= m(h — x)° tan” o-X
2 2 1
=7 tan” ouh — X)“x B
9V _ rtan® a(h? —4hx+3x%) 1
dx 2
V0 = n2—4hx+32=0
dx
= (h-x)(h-3x)=0
. h
= x =h (not possible) or x = 3 1
2
d—\; = ntan® ol(—4h + 6x)
dx
2
d—\; = ttan® o(=2h) < 0 1
dx” ) cnrs
=V is maximum for X = 3
So V_._ =mtan® ath-x)*x
2
= mtan® Oc(h—hj E
3) 3
3
= 4mh tan2 o 1
27 2
OR
y:m—x, xe [0, 27]
2+ cosx
_ (2+cosx)4cos x —4sin x(—sin X) _1
dX (2+cos x) 2
dy _ cosx(4—cosx) .
dx (2+cosx)>
f(x) is strictly increasing for f'(x) > 0
65/1/E (10)
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i1e., cosx>0=> XE[O,%)U[%,zﬁ} 2

and f(x) is strictly decreasing for f'(x) < 0

. T 3m
re., cosx<0 = xe|—,— 1
2 2

23. Correct Figure 1
Equation of circle x> + y* = 9

P Diff. w.r.t x, we have

(’-qfo-) Tt l‘..‘:'f : : ﬂ = X

=% B.. A3l @J —> dx y
Slope of tangent at (—1, 22 )

N m _( xj 1
S . L
Y)cinm 22

eqn. of tangent

N | —

N =

1
232 = +1
y NG (x+1D) 1

= x-2/2y+9=0
It cuts x-axis at (-9, 0)

eqn. of normal
y—242 ==22(x +1) 1

= 242x + y=0
Area of AOPB

A—_J} X+9
N

| 2 -1 270
= —| X yox| -22| X
22| 2 9 2],

0
dx + I —2x/§x dx 1
-1

NG sq. unit 1

24. F (_H, 3, Z) Eqn. of plane x + 2y + 3z =2

x—4 y-3 z
2

AN = x=A+4y=20+3,2=30+2 1

eqn. of PR is ;3 = A (let) 1

7 Let the co-ordinate of R be (A + 4, 2A + 3, 3A + 2)
R also lies on the plane

& So,A+4+22A+3)+3(BA+2)=2

65/1/E (11)
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= A=-1 1
So point R is (3, 1, 1) i.e., foot of perpendicular 1

let Q(a, B, ) be the image of P

4+oc:3’ 3+B:L 2+q(:_1
2 2 2

= a=2p=-1,y=-+4

So Image point Q is (2, -1, —4) 1
Perpendicular distance PR = J14 1
.. 1
25. P (winning) = 9
1
.. 8
P (not winning) = 9
P(A winning) = P(A) + P(ABCA) + P(ABCABCA) +.... 1
1 (8Y1 (8)°1
= —+|=| =+|=| =
9 (99 \9)9
1
__9 _81 1
S 5120 217
729
P(B winning) = P(AB)+ P(ABCAB) + P(ABCABCAB) + 1
8 1 (8 1 (8Y 1
= —X—+| = | X=+|=| X=+....
9 9 \9 9 \9 9
8)(1
979 _T2
— 12 217 !
729

P(C winning) =1 — [P(A winning) + P(B winning)]

il )

—
i Ol
_153_ 64
217 217
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Let no. of cardigans of type A be x and that of type B by y.
Then, max. Z = 100x + 50y 1

subject to constraint,

X +y <300 (D)
360x + 120y < 72,000
3x +y <600 (2
y—-x<200 ..(3) 2
X, y=20
Correct Figure 2

Corner points A(200, 0), B(150, 150), C(50, 250), D(0, 200), O(0, 0)

Corner points Z =100x + 50y
0(0, 0) 0

A(200, 0) 20,000

B(150, 150) 22,500 < maximum
C(50, 250) 17,500

D(0, 200) 10,000

Hence no. of cardigans of type A = 150 and of type B = 150.
and max. profit is ¥ 22,500. 1

13)
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