CBSE Class 12 Mathematics Compartment Answer Key 2019 (July 2, Set 3 - 65/1/3)

65/1/3
QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS
SECTION A
I | Ayy =7 1
2 Required length = \/32 _4)* =5 LIy
‘ q ¢ +(—4)" = 2 2
OR
| N 1
i = 2 (21 — 1+ 2k) >
Equation of plane1s ¥.-A=d 1.€. T %(2{ —j+2k)=5
1
2
or r-(21—j+2k)=15
3. ax + by = 0
differentiate wrt x,
dx dx b 2
. : . d2y 2 O . . 1
ditferenitate again, iy = (), which 1s required equation 5
X
4, sin” X + cos’ V=1
differentiate wrt x,
2sinx-cosx+2cosy-(—siny)~g=0 .
dx 2
= sin 2X = sin 2yd—y
dx
dy sin 2X 1
=) — = —
dx  sin2y 2
SECTION B
2
sec” X
_ dx
% 1= j(l—tan X)”
(1) 65/1/3
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Put |1 —-tanx=t = SCC2X dx = —(dt é_
dt 1 | ;
[= -] ==—+C= +C =
j tz t l—tanx o)
OR
1
[= [x(1-x)"dx
0
| | 1 1
n . n n+1 11
— J.(l—x)-x dX—-J.(X X )dx 2+2
0 0
n+1 n+2_1 _
X X 1
 n4+1 11+2_0 5
| | 1 1
= or —
n+l n+2 (n+D(n+2) >
6. | y=Dbcos (x + a)
dy . ;
= A —b sin(x + a) :
dzy
= —bicos(xX + b 1
42 ¢ )
— dzy = —y i
dx? |
> > 2
dy
or + — O
dx’ d J
i ] k
i QXB =i (e =] &5 :7;_43_412 [
0O -1 1
Required unit vector = (i a 13)
laxbl
1 X A A
= —(71—-4)-4k) [
9
65/1/3 2)
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OR
~ . 1
(@+Ab) L¢ = (@+Ab)-¢ =0 :
= [2=-M)i+Q2+20)j+G+Mk]-Bi+]) =0 %
= 32-M)+1.2+20)=0=A=28 I
P(ANB) P(A) P(B)
8. | P(A/B) = = I
P(B) PB)
= 0.3 I
OR
Required probability = E>< > | - ><i _17 1+1
57 5 7 35
9. | Required probability = 1 — P(problem 1s not solved)
=1-PA" nB" nC) ]
=1 -P(A") - P(B) - P(C) i
1 2 3 3 1
= | —-—X—X—=— —
234 4 2
10. | fof(x) = f(f(x) = f((3 — x°)'3) %
=3 — {(3_)“{3)1/3}3]1/3:K 1%
%
1. |21 x|=0 I
._.2X_..
= [4+2x+2X]=0=x=-1 1
12. [I=| - |
\/9 —(x+2)°
(x+2)
— Sin—l i+2 + C 1
. 3
3) 65/1/3
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SECTION C
13. Put sin Xx =t = cos x dx = dt |
[ — J' dt
(t+1D)(t+2)
4 A
=j 1 L\t 1
LIl T2y
=loglt+ 1l —log It + 2| + C 1%
Jogg Mt ¢ 4+ 11— Toig lsn 3¢ 2 4 0 o Jog PmR L] g8 1
— e — e - —
og Isin X og Isin x or log X >
t xsinx
14, | 1= j ——dx (D
o, 1 +cos™x
T (m—x)-sin x
[= —dx (2) |
,  1+cosTx
Adding (1)and (2)
t msin x
A= | =~ dx
n 1+ Ccos”X
mhe _/sin X ]
[ = — dx il
2;[ 1+ cos” x 2
: |
Put cos X =t = — sin x dx = dt 5
me  dt
[==| — 1
2% 1+t
T = 11
) -1y 2
15. | Given equation can be written as
X dXx = yey\/1+x2 dy
65/1/3 4)
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X
= dx = |y-e’dy ]
I\/1+ x* I
= Jl+x2 =’ (y— 1)+ C 1+1
1
wheny=1,x=0=C=1 P
. .. \/ 2y 1
Required solution is V1+ x~ =e’(y—-1)+1 5
OR
Given differential equation can be written as
oy ¥, 1 1
e ) 2
dx X cos[z
X )
Put =V1.e.y = VX
X
q |
dy dv
— —— —wl 1 X:-—
dx dx
Given equation becomes
dv 1 1
V+EX— = v+ —_
dx COS V 9
dx 1
— J.COS VdV = ? E
— sinv =log Ix|l + ¢ 1
[y 1
= sin|= | = log Ix| + ¢ =
X 2
16. Let equation of line 1s r = (2i—|— 33 —E) l(ai+b§ CE) |
here, 3a + 4b + 2¢c = 0 ..(1) 1
3a—2b—-2c =0 )
Solving (1) and (2)
a  -b —n
84+4 —6-6 —-6-12
(5) 65/1/3
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E — b —E:_ZH 1

Requried equation of line 1s

I = (2i+3j—k)+A((2i—6]+9k) 1
17. For reflexive:
As ab = ba 1
= (a, b) R(a, b) . R 1s reflexive >
For symmetric:
Let (a, b,) R (c, d) i

=  ad =be
= ¢b = da

= (¢, d) R(a, b) -. R 1s symmetric |

For transitive:
Leta, b,c,d e fe N
Let (a, b) R(c, d) and (¢, d) R(e, 1)

=  adESECER (] c

ct

— de= > 1
c ] —

2

(cf )

. € )

= be

= acf = bce = af = be

= (a, b) R(e, 1) . R 1s transitive

Since R 1s retlexive, symmetric and transitive ... R 1s an equivalence relation. —

OR
Let x;, X, € R - {2}
Let f(x,) =1(x,)

X1 X9

= = X(X, = 2) = X,(X; — 2)

65/1/3 (6)
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= X; = X,
— f 1S one-one.
Now, gof(x) = g(f(x)), xeR - {2} )
(x)
B g\X—Z/
S
2[ L | :
_ ;—2/:X
|
X —2 y
18. y = a cos (log x) + b sin (log x)
dy  —asin (log x) N b cos (log x) |
dx X X
|
= X d_y = —a sin (log x) + b cos (log x) —
dx :
differentiate both sides again w.r.t x,
X_d2y+d_y_ 5 —acos(logx)_bsin(logx) 11
dx* WL X X 2
2
— Xd J -|-—dl = -—-}/_ l
dx4/ dx /4 2
—3 X2d2y' dy'y-O 1
dx dx 2
19, Put Xx = cos 20 = 0 = %COS_IX 1
( ) |
LHS = tan-! \/l+c0526 +\/1-—-cos 20 il
\\/l+cos26—\/l—cos29) -
[ cosO+sinB)
= tan : 1
L. COS 0 —s1n0
(1+tan 6 A (m ) |
= tan =tan |tan| —+0 —
\l—tan 9/ \ \4 'y 2
(7) 65/1/3
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= £+9=£+l—cos_lx=RHS I
4 4 2
20. | Xy =x"
= ylogx+xlogy=xlogx 1
differentiate both sides w.r.t. x,
] N (1 )
y-—+logx-g + x-—-g+logy-1 = x-l+logx-l 2
" X dx /) | y dx 5 X
(v ) i A
= Z+10g ., P log)<';+E &y
X \ X . y ) dx
£ %\
dy ~log| X+ x1 logy
P A X X o S| AT AR Y RIOD Y |
dx 10gx+§ X| y log X + X |
Y
OR
s 3, secB 0 tan 6 |
q9 -~ oa.secT B - sec O tan
dy 2 2
de—?)atan 0 - sec” O |
B
dy \do)
dx - [dx\—smﬂ |
do ,
2
Also, d 32] = cose-@
dx dx
cos 0 cos” 6
— 3 or ) |
3atan Osec’®  3asinb
21. | BA=i+(x-4)j+4k ‘*
BC=i+0j-3k > 1%
BD =3i +3j- 2k J
[BA BC BD] =0
65/1/3 (8)
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]l x-4 4
= 1 0 =3/ =0 1
3 3 22
= 19 -x-4)-7+43)=0
- 1
=3 X= >
22. y2 = 4ax
differentiating, both sides w.r.t. x,
ZyQ=4'a:>dy—2&1 1
dx dx vy
slope of tangent at (atz, 2at) = - —l |
2at
Equation of tangent 1s:
2at = ~(x —at?)
b ~ 3 1
= X —ty'+ at”.= ()
Equation of normal 18
y — 2at = —t(X — atz) i
= tx+y—23t—at3=0
23. | LHS: C, % G, ¥ &
a+B+y_o” B+y
= la+B+y B v+« l
a+B+y v a+P
1 o PB+y
= (a+B+y)|l B° v+a :
I v o+p
R, >R, -R,,R, &> R, -R;
0 o’ -p* —(a-P)
= (@+B+y|0 B -7 -B-v I
oy o+
9) 65/1/3
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0 a+p -1
1
= (@+B+y) (- B-y0 Pp+y -l X
1 v a+pP
Expanding along C,
=P-V - (@-p) (¢+p+7) =RHS 1
SECTION D
24. Givenlinex_g—y_l—z_3—k
4 1 8
Any point on it is (4A + 8, A + 1, 8A + 3) |
Let A4h+ 8, A+ 1, 8A + 3)
A lies on plane 2x + 2y + z = 3
D20 +8) + 2+ 1)+ BA+3) =3 2
= A=-1
.. A4, 0, -5) 1
II part: Let angle between line and plane be ©.
Then, sin 6 = KA+ U)+8D 2 1l
JI6+1+644+4+1 3 2
(9 1
= 0 = sin™ g 5
3/
OR
1
/Ea/yh Let P(37L + 7, 2\ + 5, A+ 3) and E
1
Q2n + 1, 4u - 1, 3u - 1) »
. >l Now, dr's. of PQ =30 —2u + 6, 2L — 4L + 6, L — 3u + 4| 1
According to question,
3A-2u+6  2A-4u+6 _A-3u+4 ,
2 - 2 1
> A+2u=0and2u=2=un=1
= A = -2
65/1/3 (10)
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Lu=1,A==2 I
- P(1, 1, 1) and Q(3, 3, 2)
PQ = JB-12+G-12+Q2-12 =vd+4+1=3 1
i . _— K-l y—1 -1 1
quation of PQ 1s B 5 0
25. | Let number of chairs be x and number of tables be y.
Maximize z = 40x + 60y 1
Subject to following constratins:
X +y <50
X
~+y <40 |2
- y
x20,y=20
A
B(20, 30)
10 —— 2
- A\ A0, 0)
“0| 10 20 30 40A B0~ 60 70  80~0 100
¥
66:’? %"1’0
Corner point z = 40x + 60y
A(50, 0) 2000
B(20, 30) 2600
C(0, 40) 2400
Number of chairs manufactured = 20 “
Number of tables manufactured = 30 1
Maximum profit =X 2,600 '-‘
(11) 65/1/3
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26. | Let E,: Transterred ball is green
E,: Transferred ball is red t 1
A: Green ball 1s found
2 4
Here, P(E,) = —,P(E,)=— |
B =g P E2)=g
6 S
P(A/E,) = —,P(A/E,) =— 1
9 9
Using Baye’s theorem.
P(E,/A) = P(E))-P(ATE))
P(E,)-P(A/E,)+P(E,)-P(A/E,)
2 6
69
"2 6 4.5 :
—X— 4+ —X—
6 9 6 9
12 3 |
- 12+20 '8
27. Al=-2#0= A" exists %
Now, A|] = =1, Ay =8, A3 ==
51
Ay =Ay, =06, Ay =3 > 2
Ay =—1 Ay =2, Ay = -1
(-1 1 -1
adjA=| 8 -6 2
-3 3 =L
(-1 1 -1
1 1 . —1
A = -adjA=—| 8 -6 2 1
| Al 2
= 3 <1
Given system of equations can be written as AX = B,
- "
where X = | Y and B=|10
65/1/3 (12)
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Now AX=B = X=A B I
1 1 =115
-l g 6 2110
2
-5 3 1|9
a1 T
il B M 1
y) 2
__4_ ._2_
=2 v=12z=2 1
X=2,y=1,2z= >
OR
A =1A
3 -1 11 [1 0 O
= [-15 6 -5/=]/01 O|-A |
5 2 2| |00 1
Rlaﬁ
3
=11 1% o
I 3
—y ——15 6 -—5 = O 1 OA
N2\ |0 0 1
>
R, - R, + ISR, R; - R; - SR,
1 __1 l l 0 0
3 3 3
—3 O 1 Ool=15 1 0|-A
o L1 Sy
3 3] L3 A
| |
R1 — R1+§R2, R3%R3+§R2
1o 4| |2 L
3 3
= O 1 O0|=1|51 0|-A
0 0 L 0o L |
L 31 L 3
(13) 65/1/3
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R, — 3R,
1 O L 2 1 0
3 3
0 0 1 0 1 3
|
R, = R, —=Rj4
3 >
1 0 o] [2 0 -1
= O 1 0|l=|5 1 0[A
0o 0 1 |01 3
2 0 -1
= A'=[51 0 I
01 3
2 2
28. § = Jx -3 +(y -7 1
(X, y)
= P=S"=(x-3)"+x"
e(3,7) P
- d—=2(x—3)+4x3 |
dx
\ dp
— =0=22x +x-3=0 1
dx
S X-1D)2x* +2x+3)=0=x =1 |
d-P
2=6x2+1>Oatx=1 |
dx
= X = | will give minimum distance.
Minimum distance = /4 1=\/§ |
29. | xX*+y*=4x = (x -2 +y =4 (D Correct Figure |
also, v~ = 2x ..(2) 1 /
Solving (1) and (2) — T
point of intersections are (0, 0) and (2, £2). \ |
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3

S

C1(5x-11)?
2 2¥5 Il
1

20
=}

(12 -x)°

—2

Required Area
2 4
= Iﬁ-&dx+j\/4—(x—2)2dx |
0 2
2 X =2 (x -2\
= S xR+ J4—(x-2)* +2sin™" 2
3 2 . 2 )
i 2
= %\/5 Ko LA N1 [2 sin"'1—2sin”" O]
— §+TE 1
3
OR
! Correct Figure |
10
T Equation of AB: y = %(SX —11)
8__
7.._...
6T . I
51 Equation of BC: y = —=x + 12 15
4__
3T . 1
21 a@'2) Equation of AC: y = 1(3){ —1)
1+ :
N N | V= | ) Required area
1 2 @ #7573 10

1 i 1
IE(Sx—ll)dx+£(—x+l2)dx—IZ(3X—1)dx 1

7

S

(196 —16) — -%(25 —49) —

q

3

| 3x-1)° 1
46 | 2
L (400 - 64)
24
1

(15)
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