CBSE Class 12 Mathematics Compartment Answer Key 2019 (July 2, Set 1 - 65/1/1)

65/1/1
QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS
SECTION A
Q.NO. MARKS
1. | Ay, =-7 1
dy > D
2 e —2X - cOS X~ - sin (Sin X°) |
1 1
3. | Order = 2, Degree = 1 |
2 2
4. | Required length = \/32 _4)? =5 L2
' ()" = 2
OR
L5 & .n 1
ﬁ=§(21—]+2k) 3
Equation of plane1s .4 =4 1.€. T %(2{ . j+ QE) —5
|
2
or T-(2i—j+2k)=15
SECTION B
5. | fof(x) = f(E(x)).= (3 — x3)13) %
= T3 — [(3 — X3)1/3}3]1/3 - 1%
- . | | l
6. A = -
(AB)! =BL.A™
3 2][2 3] [12 19 :
=lo -1|[3 5| |-3 -5 13
7. | 1= 1 dx 1
JI=(x —1)?
=sin '(x = 1) + C I
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2
sec” X
— dx
o | I(l—tanx)z
1
Put 1 —tan x=t = sec’x dx = —dt %
dt 1 1 1
[= —| ==—+C= + C ] —
J‘tz t | —tan X 2
OR
1
[ = J.x(l—x)ndx
0
1 1 i 3
= [ A=x)-x"dx = [ (x" = x"*")dx 4
0 0
n+1 11+2_1
X X 1
 n+1 1:1+2_0 2
| | | 1
— —_ or —
n+1 n+2 (n+1)(n+2) 2
9. | y=Dbcos (x + a)
dy _ 1
= ix —b Sin(x-+"a) 5
d2y
= —-b cos(x + b 1
12 ( )
dzy )
=5 =
dx? 4 1
|2
d2y
or Y =10
dx? ’ b
i ]k
0. | axb =|4 -1 8|=7i—-4j-4k 1
0 -1 1
Required unit vector = (? a E))
laxbl
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- (74— 4k) 1
9
OR
~ R |
(a+Ab)Lc = (a+Ab)-¢c =0 %
= [2-Mi+Q2+20)j+B+Mk]-GBi+]) = 0 %
= 32-MD+1.2+20) =0= A =28 |
P(ANB) P(A) P4BY
11. P(A/B) = = |
P(B) P®B)
= 0.3 |
OR
Required probability = g>< 5 + 2>< s 1+1
5 7 5 7 35
12. | Required probability = 1 — P(problem 1s not solved)
Fl 2K B »C) 1
|
=1 -PA") - P(B) - P(C") 5
1 2 3 3 1
= ] ——X—X—=— —
2 3 4 4 2
SECTION C
13. For reflexive:
As ab = ba ) 1
>
= (a, b) R(a, b) -. R 18 reflexive )
For symmetric:
Let (a, b,) R (c, d) W
= gl =be
\
— cb = da
= (¢, d) R(a, b) -. R 1s symmetric ) |
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For transitive:
leta,b,c,d, e, fe N
Let (a, b) R(c, d) and (c, d) R(e, f)
— ad = bc and cf = de
ct
= d=— 1
¢  —
¢ 2
(of )
dl — | = bc
\ €/
— acf = bce = af = be
= (a, b) R(e, 1) . R 18 transitive
|
Since R 1s reflexive, symmetric and transitive ... R 1s an equivalence relation. P
OR
Let x,, X, € R — {2} )
Let f(x,) =1(x,) ,
A2 L L)tk (x, - 2) >
X1—2-X2—2 [\2 AN
= X; =X,
—> 1 15 one-one. )
Now, gof(x) =g(f(x)), xeR-{2} )
[ x)
- g\X -2
S
of X 2
— \ el 2/ — X
]
X —2 —J
14. Put Xx = cos 20 = 0 = ;cos_lx |
4 3\
_ |
LHS = fan"! J1+c0s20 ++/1 —cos 26 1
\\/l+cos26-—\/l—-00329/ .
(4) 65/1/1
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1 cosB+sin 0"
= (an : 1
L C0S 0 —sIn0
(1+tan® 4 (m ) 1
= tan =tan | tan v —
\l—tane/ \ \4 J ) 2
— E+E’=E+lcos_1x=RHS 1
4 4 2
I5. | LHS: R, - R, - R,, R, &> R, - R;
0 xX-y )(Z—y2
=0 y-z y* -2° 2
1 Z z°
0 1 Xx+y
= X-y)y-2)[0 1 y+z |
1 z z°
Expanding along C,
= (x2y) (y - 2) (z - x) = RHS I
6. | X -y =x
= vy log ¥»*+x log.y= X log x 1
differentiate\both sides w.r.t. x,
] dv) [ 1 )
y-—+10g‘x-—y +| X -dy+logy-1 = x-l+logx-l 2
" X dx /) \ y dx ] X
(x7 ) [ R d
= 1+log L 1=- 10gx+§— =L
X L X J . y ) dx
(xr )
d -~ ~log| * X+ x1 logy
o dy Tk (k) y[xxlogx—y-xlogy 1
dx 10gx+§ X| y log X + X |
y
OR
L I 0 tan 0 1
qg = Jasec” B -sec b tan
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dy ) 2
de—?)atan 0 - sec” O |
6,
dy (do) .
dx = T sin O |
.do,
2
Also, d }2] = COSB'@
dx dx
cos 0 cos’ 0
— 3 Oor _ |
3atanOsec’®  3asin®
17. y = a cos (log x) + b sin (log x)
dy  —asin (log x) N b cos (log x) |
dx X X
=% X SF = —a sin (log x) + b cos (log x) L
dx 2
differentiate both sides again w.r.t X,
d’y dy _acos(logX) bsin (log x) 1
X’ 5 + —-1 — I =
dx dx X X 2
2
= X A | 3, N~ 1
dx\_ dx X 2
. X2d2Y. Y. v -0 1
iz dx 2
18. | Given ay2 = x°
differentiate both sides wrt x
dy 9 dy 3X2
irdy—— =23x" = — = 1
dx dx 2ay
2.2
Slope of tangent at (am”, am’) = S(am l =§m 1
2a(am”) 2
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Equation of tangent is
y — am® = Em(x—amz)
2 L | 9
= 31‘111»{—2yzam3
19. Put sin X =t = cos X dx = dt |
- J‘ dt
(t+1D)(t+2)
| 1 )
=J' _ dt 1
(t+1 t+2
|
=loglt+ 1l —log It + 2| + C 15
; ; sin X + 1 1
= log Isin x + 1l — log Isin x + 2| + C or log|— +C -
sin X + 2 2
T xsinx
20. | I = I —dx P
oy 1 +cos™x
t (T —x)-sin x
I = —dx ..(2) 1
0 1+ cos” x
Adding (1) and (2)
t Tsinx
21 = | —dx
5 1+ cos” x
mTr  sinx 1
l = — dx 2
2;[ 1+ cos” x 2
Put cos X =t = — sin x dx = dt %
T dt
[ = —I 2 1
2° 1+t
T | TCZ 1 1
= —[tan " t| ,=— .
! b= ;
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21. | Given equation can be written as
X dx = yey\/l+x2 dy
R
= dx = |y-e’dy 1
I\/1+X2 I
= Jl+x2 =’ (y— 1)+ C 1+1
1
wheny=1,x=0=C=1 P
. .. \/ 2y 1
Required solution is VI1+x~ =e’(y—-1) +1 >
OR
Given differential equation can be written as
by _y, | .
| \ 2
dx X cos[l
A )
Putl=vi.e.y=vx )
X
d dk
— d—y = V+X'—V
dx dx )
Given equation bécomes
dv 1 1
V+X— = V+ —
dx COS V 2
dx 1
= Icosvdv = J‘; >
— sinv=Iloglxl+c 1
a6y 1
= sin|= | = log Ix| + ¢ —
X 2
22. | A(l, 2, -1), B(3, -1, 0), C(2, 3, 2), D4, 0, 3)
AB = 2i-3j+k, AC=i+]+3k, AD=3i-2]j+4k 1%

(3)
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2 =3 1
Consider = [AB AC AD]=|1 1 3|=2(10)+3(=5)+1(=5)=0 1+1
3 -2 4
= A, B, C and D are coplanar %
23. Let equation of line 1s r = (2i + 33 — E) + K(ai + bj + CE) |
here, 3a + 4b + 2¢c = 0 ..(1)
|
3a—2b-2c =0 ..(2)
Solving (1) and (2)
a b —u
8+4 6-6 —6-12
% o = i=E:—2],t 1
2 -6 9
Requried equation of line 1s
I = (2i%3j=k)+A(2i — 6]+9Kk) 1
SECTION D
24. Al = 2% 0= A€Xists %
Now, A, ==l/A, =8, A ; = —5
1
Ay = 1, Ay =0, Ay =3 2
Ay = -1, Ay =2, Agy = -1
-1 1 -1
adjA=| 8 -6 2
-5 3 ~L
-1 1 -1
1 1 . -1
A = -adjA=—| 8 -6 2 |
| Al 2
-8 3 ~1
Given system of equations can be written as AX = B,
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Now AX =B =X=A"B

X S
where X = | y | and B=|10
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-1 1 -1|[5
2 s -6 21|10
2
-5 3 1|9
4] [2
-1
e 2= 1
2
4| |2
x=d.yv=l,z2=2
OR
A=1A
C 3 Wmeesll [1 0 Q
= [~ (O £1 QA
/5 2 2( |0 01
R1—>&
3
;= 2 Lo o
3 3 3
— [-15 6 -5/=|0 1 0O|-A
5 2 2| |0 0 1
R, - R, + I5R,, R; - R; - 5Kk,
y 2 19 0
3 3 3
= O 1 0|=|5 1 O0-A
o L1 =gy
3 3] L3 ]
| 1
R, — R1+§R2, R3%R3+§-R2
(10) 65/1/1
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1o 2 |2 L
3 3
= (01 0|l=|51 0|-A 4
1 1
0 0 — 0 — 1
| 2 R T
R3%3R3
Lo~ |21
3 3 >
0 0 1 0 1 3
|
R, = R, —=Rj;
3
1 0 0] [2 0 -1
= |01 0/=|51 0]A
00 1| |01 3
12 0=l
= A'=]51 0 1
01 3
258, Let Q(x, y) bc the nearest point to P(1, 2)
Minimize s = y(x — )% +(y = 2)° 1
Let /= s =(x-1)"+(y-2)
= I=x"+y -2x—-4y+5 (1) 1
Also, x* + y* = 80 (2)
from (1) and (2), [ = 85—2x—4\/80—x2
ﬂ - —2-4. 1 ( 2X)=—2+ X |
dx /80 — X V80 — x>
a 0 4, — 4 (rejected 1
ix — x =4, -4 (rejected)
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2. 4X2
2 4\/80—X | \/8()_);2
>0Qatx =4

dx? 80 — x°

(4, 8) 1s the nearest point.

26.

x-coordinate of the point of intersection of given cicles 1s LS
2

1/2
Required Area = 4- | JI= (x = 1)? dx
0

_ 1
=4 X_l-\/l—(x—l)z+lsin_1(x—l) ’
| 2 2 Jo
- o _
— 4 —1x£+lsm—1 - -lsin—l(-l)
4 2 2 L2 ) 2 )

2T ﬁ

3 2

OR

2 .
Given equation of ¢lipse XI 4. % \ ™1

and equation of line A

2 3

Point of intersection (2, 0) and (0, 3)

2 2
Required Area = I %\/4-— x> dx —I %(2—- X)dx
0 0

Correct Figure

Correct Figure

_ / \_2 — - 2—2
_ X a2 osin [ X)| 42 82D \

2|2 2y 2 2

3 . 3
— —(2s1mn” 1)+ 4

2( ) 4( )
_ T4

2

(12) 65/1/1
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x-8 y-1 z-3
4 1 3

Any point on it is (4A + 8, A + 1, 8A + 3) 1
Let A(4h + 8, A+ 1, 8A + 3)

=A

27. (Given line

A lies on plane 2x + 2y + 2z =3

L2+ 8)+20+ D)+ 8L+ 3) =3 2
= A =—1
:. A4, 0, -5) |

II part: Let angle between line and plane be ©.

. 4(2)+1(2) + 8(1) 2 ]
Then, sin 0 = = — | -
J16+1+64J4+4+1 3 2
() 1
= 0 = SiI‘l_1 g E
3
OR

/f/vh Let PGA + 7,20+ 5, A + 3) and %

1
- Q(2p‘+1:4p‘_15 31'1'_1) E
\5\12 ;
Now, dr’s. of PQ =3A -2u+ 6, 2A —4u + 6, A —3u + 4| 1
According to question,
3A=-2u+6  2A—-4pu+6 A-3u+4 :
Z B 2 1
> A+2u=0and2u=2=u=1
= A =-2U
Lu=1,A=-2 ]
- P(1, 1, 1) and Q(3, 3, 2)
PQ = G122 +B-12+2 -1 =vad+4+1=3 1
B . By 3 x-1 y-1 z-1 ,
quation of PQ 1s 5 5 "
28. | Let number of chairs be x and number of tables be y.
Maximize z = 40x + 60y 1
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Subject to following constratins:
X +y <350 )
X
~+y <40 - |2
5 y
x20,y20 |
A
60T
2
3 90 100
X
S % ¥
g5
Corner point z = 40x + 60y
A(50, 0) 2000
B(20730) » ) 2600
C(0, 40y’ 2400
Number of chairs manufactured = 20
Number of tables manufactured = 30 |
S
Maximum profit =X 2,600
29. | LetE,: Transferred ball 1s green
E,: Transterred ball 1s red |
A: Green ball 1s found
2 4
Here, P(E,) = —,P(E,)=— |
( 1) 6 ( 2) 6
6 5
P(A/E|) = —,P(A/E,) =— |
9 9
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Using Baye’s theorem.
P(E /A) = Lo ) A )
P(E,)-P(A/E,) + P(E,)- P(A/E,)
2 6
69
2.6 45 -
— X—4+ —X—
679 6 9
12 3 1
- 12+20 8
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