CBSE Class 12 Mathematics Compartment Answer Key 2020 (September 22, Set 3 - 65/C/3)

QUESTION PAPER CODE 65/C/3
EXPECTED ANSWER/VALUE POINTS
SECTION - A

Question Numbers 1 to 20 carry 1 mark each.

Question Numbers 1 to 10 are multiple choice type questions.
Select the correct option.

Q.No. Marks

1. If a, b and ¢ are the position vectors of the points A(2, 3, —4), B(3, -4, -5)

and C(3, 2, —3) respectively, then |a+b+¢| is equal
(A) 113 (B) /185 (C) 203 (D) /209
Ans: (D) /209 1
.
2. If A= 1 1| then A? equals
[ 3 3 2 a2 | T 2P\
A) | 5, B |, 5, €) |, 5 D)4,
—
Ans: (A) |, 1

3. The distance between the planes 4x — 4y +2z+5=0and 2x -2y +z+ 6 =0

1 11 16
A) < ®) © - D) -

7
Ans: (B) P

e

1 1
4.  The probability of solving a specific question independently by A and B are i and ]

respectively. If both try to solve the question independently, the probability that the
question 1s solved 1s

7 3 2 14
(A) 72 B) (©) D)
1
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& The objective function of an LPP 1s
(A) a constant (B) a linear function to be optimised

(C) an mmequality (D) a quadratic expression

Ans: (B) a lmear function to be optimised 1

1/1-|-X\ d

_ _ ay .
6. If SeC 13, 4 then 1S equal to
X x —1 R x —1 r y—1 n y+1
(A) 35 B) 71 ©) 7 D) ~—
Amp (0] 1= 1
s (L) X +1
cosdx +1 :
 # If I dx = A cos8x + ¢, then the value of ; is
tan 2x — cot 2x
| 1 1 |
A) T B) 3 (©) 7 D) -3
Ans: (A L] 1
ns: (A) o

3. The order and degree of the differential equation of the family of parabolas having
vertex at origin and axis along positive X-axis 1S

(A) 1,1 B) 1,2 (€C) 2,1 2 2, 2

Ans: (A) 1.:1

9. jtan (sfm_1 x) dx equals
0

(A) 2 (B) 0 (C) -1 (D) 1
Ans: (D) 1 1
x 0 8
- 4 1 3|_
10.  The roots of the equation = () are
2 0 X
(A) —4,4 (B) 2, -4 (€) 2,4 (D) 2,8

)

Ans: (A) —4,4
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Fill in the blanks in questions numbers 11 to 15

11. A square matrix A 1s said to be singular 1f

Ans: [A|=0

3 D

It A= 2 0

and B =

Ans: |[AB|=-100

17
—10

OR

, then |AB| =

12. Two angles of a triangle are cot™' 2 and cot 3. The third angle of the

triangle 1s

3T

Ans: — or 135°

4

13. A card 1s picked at random from a pack of 52 playing cards. Given that the picked up card

1S a queen, the probability of it being a queen of spades 1s

1

Ans: —
4

14. The integrating factor of the differential equation x

|
Ans: —

X

15. If y=log x, then

Z

dx?

dy
dx

y=logx 1S

Question numbers 16 to 20 are very short answer type questions

16. If

4 x+2 |
_2x—3 x+1_

Ans: 2x—-3=x+2

— Xx=35

OR

1S a symmetric matrix, then find the value of x.

If A is a square matrix such that A% = A, then find (2 + A)? — 19 A.

Ans: (2+A)P -19A

65/C/3
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17. Find the solution of the differential equation log[%] = ax + by
X

Ans: Separating the variables and integrating as :

| e dy = | e™dx 1/2
—by ax

— £ ; L (orbeax+ae_by+k=0) 1/2
— a

projection of vector a on vector b

”~

18. Ifa=2i-j+2k and b=5i —3j—4k, then find the ratio

projection of vector b on vector a -

Ans: Projection of vector a on vector b | 1/2
projection of vector bonvectora |b
- 1/2
572
OR
Let 4 and b be two unit vectors. If the vectors ¢=a +2b and d=5a —4b are
perpendicular to each other, then find the angle between the vectors a4 and b.
Ans: ¢1ld = ¢:d=0 1/2
-4 b= 1
2
= Angle between vectors a & b =§ or 60° 1/2
19. Iff: R — R be given by f(x) = (3 — x°)!/3, then find (fof) (x).
. 3\1/3
Ans:  fof (x) = f(f () =3 (f(x)°) 172
3\1/3\3\1/3 3.\1/3
=Q3-(B-x7)"7))" " =) =x 12
20. Find the distance of the point (a, b, ¢) from the x-axis.
Ans: \[p? 42 1
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SECTION-B

Question numbers 21 to 26 carry 2 marks each.

d
21. If y=+Ja++Ja+x, then find Ey.

Ans: y—\Ja+rJatrx-let u=a+Ja+x

dy 1 dudu_ |
Y=NU = e odu de dxe 2Ja+x

| |
2\/a+\/a+x 2Wa+x

1

4Ja+Ja+xJa+x

1+72

22. Show that the three vectors 2i — j+k,i-3j—5k and 31—4 j—4k form the

vertices of a right-angled triangle.

Ans:

then AB=—i 2}—6£,R=25—}+§,a= i +3)

by .

AB

———

BC

o -

CA il

= J41\BC| =6, |CA|=~/35, |CA

A, B, C are vertices of a righy angle.

_|_

LeteARi — ]+ k), B(i —3.] —5k),C(3i — 4] —4k)

————

BC

2

23. A bag contams 19 tickets, numbered 1 to 19. A ticket 1s drawn at random and then

another ticket 1s drawn without replacing the first one in the bag. Find the

probability distribution of the number of even numbers on the ticket.

Ans: Let X = No. of even tickets drawn

Find the probability distribution of the number of successes in two tosses of a die,

when a success 1s defined as “number greater than 5.
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Ans: X = No. of success = No. of times getting a number greater than 5

X
2
1 | 1 | 1
3 2 3
d
23. Ify=¢e*+ e *, then show that d—y = \/yz -4
X
d
Ans: —= =eX—¢ ¥ 1
dx
| 2
= \(e"‘+e_x) —4 1/2
s yz _4 1/2
24. Let W denote the set of words m the English dictionary. Define the relation R by
R={(x,y) € Wx W such that x and y have at least one letter m common}
Show that this relation R 1s reflexive and symmetric, but not transitive.
Ans: For any wordx € W
x and x have atleast one (all) letter m common 1
S (x,x) e R, ¥x e W . Risretlexive
Symmetric: Let (X, y) e R, x,ye W )
— X and y have atleast one letter in common
— y and x have atleast one letter in common > 1/2
= (y, X) € R .. R 1s symmetric J
Transitive : Taking example of three English dictionary words
X, Y, Z, € Wsuch that (x,y), (v, z) € Rbut (x, z) ¢ R * 1/2
". R 1s not transitive
OR
. . . 4x
Find the inverse of the function f(x) =( ] :
3x+4
Ans: Let y=1(x)= e 11
ns: Let y= (x)—3x+4_,>x—4_3y ;
_ 4y L 4x
£ (y) = or {7 (x) =
() 3y | (%) 3% 1/2
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Z 3

25.  For the matrix A=| _,

, verify the following:

A(adj A) = (adj A) A= |A| I

-6 -3 1
: ==12+12 = | A= —+1
Ans: [A|=-12+12=0, ad; 4 2 - -
| 0 0 | 1
A'(ade)=_0 O_=(ad]A)-A=\A\I =
. . . . dy
26. Solve the following homogeneous differential equation: Xd—X: Xty
dy dv 1 1
: — "_ — + —_— I
Ans: Lety=vx i \ de iy
. x[erxg]:x—l-vx 3}{@:1 A
dx dx 2
_[dV=_[ldX = v=log |x|+c
X
1
— y=x(log|x]|+¢) 3
SECTION-C
Question numbers 27 to 32 carry 4 marks each.
27. Solve forx: Sin_l(l—x) _2sin ' x :%
Ans: sin '(1-x)—2sin"!x= g — sin" (1-x) = g +2sin ! x %
4 A
— l—x=sIn = +2sin" ! x 1
\ 2 J
o 2, .2 1
— l—x=cos(2sin” " x) =1-2sin“(sin” x) 12
¢ |
— l=-x=1-2x" .. x=0,— !
s 2
I . . . I i
=3 E=g does not satisfy the given equation -~ X # g =  J—- 3
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28. The random variable X has a probability P(x) as defined below, where k 1s some number:

[k, 1f x=0
2k, if x=1

P(x) =+ | .
3k, if x=2

4 otherwise

Find :
(1) The value of k.
(1) P(X<2),PX<L2),PX > 2)

Ans: (1) P(x=0)+P(x=1)+ P(x=2) + P(otherwise) =1 = K =é 1
(ii)P(x<2)=P(x=0)+P(x=1)=3k=% 1
(m) P(x<2)=Px=0)+Px=1) +Px=2)=6k=1 1
(1v) P(x = 2) = P(x = 2) + P(otherwise) = 3k = =% 1

29. A company produces two types of goods, A and B, that require gold and silver.
Each unit of type A requires 3g of silver and 1g of gold, while that of type B re-
quires 1g of silver and 2g of gold. The company can use at the most 9¢g of silver and
8 g of gold. If each unit of type A brings a profit of < 120 and that of type B X 150,
then find the number of units of each type that the company should produce to
maximisc profif.

Formulate the above LPP and solve it graphically. Also, find the maximum profit.

Ans. Let No. of goods type A = x,
1 Oy Number of goods type B =Y.
g ¢ Then the L.P. P. is: ,‘,
‘ Maximize (Profit) : Z = 120x + 150y 1
- A (0, 4) Subject to constraints :

Z -
, (2"3) Bty 8
C (3, 0) x+2y <8 J 1

X
0 23\4 6 80

SV x.y=20
XTy=
1
Correct figure 15
Corner: Value of Z (inX) -
0(0, 0) 0
A(0, 4) 600 : 1/2
B(2, 3) 690 (Max)
C(3, 0) 360
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. Max. profit =< 690

when Good Type A = 2 units, Type B = 3 units

30. Find the shortest distance between the following lines and hence write
whether the lines are mtersecting or not.

x—l_y—l_Z x+1 y-2
2 3 5 1

AnS- Let 5121—3;52:—{4-23_'_212“1

, Z =2

b =21 43j+k ; b, =5i+]

. Shortest distance =

(8,-4,)- (b xby )| o

5%,

. limes are not intersecting

OR

12+ 1—

1/2

1/2

Find the equation of the plane through the line of intersection of the planes

£(i+3j)+6=0 and 7(3i - j—4k)=0, which is at a unit distance from the

origin.

Ans: Equation of plane through the line of mtersection of the two given planes 1s

As per-the given condition

-6

i1 (14+320)i +3-A4)] —44k

. Equation ofplane1s: r

or f‘(—25+4j+412)+6=0

JA+30)2 +(B=1) +(~44)>

-(41 23—412)+6=0

—

1/2

1/2

—

31. Find a unit vector perpendicular to each of the vectors (Ei + b) and (5 — b) where

a=i+j+k, b=1+2j+3k.

Ans: Ei+5=25+3]‘+4l€; 51'—5=—}'—212

~
.

[
Let ¢ =(a+b)x(@a—b)=|2
0

65/C/3
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d
3
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k
A
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Unit vector perpendicular to each of the vector

a+b anda—->b i1s C

1,2 1y
V6 N6 6

32. Using properties of determinants, prove that

1+a% —b? 2ab _2b
3
ab 1—a’+b’ Da =(1+az+b2)
2b —2a l—a’ —b’
1+a% —b? 2ab _2b
2 l—a’ +b? p)
Ans. LHS=| v )
2b —2a 1—a’—b?

(Applymg C;, - C, =bC;,C, - C, + aC3)

l+a’+b’

0

(Taking (1 +a” + bz) common from C,; & Cz)

|
(1+az+b2)2 0

( Applying C; — C;

(1+a2+b2)2 0

(Expand along C,)

= (1+a2 +b2)3=RHS

0
1

b —a 1-—-a’-b’

1

b —a 1+a’+b’

0 —2b
1+a%+b’

b(1+a2+b2) —a(l+a2 +b2) |—a’=b’

—2b
2a

2bC, —2aC,)

0
0

OR

2a

1/2

1/2

Find the equation of the line jomming A(1, 3) and B(0, 0), using determinants. Also,
find k 1f D(k, 0) 1s a point such that the area of the AABD 1s 3 square units.
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Ans: Equation of the Ime through A(1, 3) and B(0, 0) 1s

x y 1
1 3 1|=0 = 3x-y=0 ”
0 0 1
1 3 1
1 0 0 1|==23 = k=42
', 2
k 0 1
SECTION-D

Question numbers 33 to 36 carry 6 marks each.

33.  Find the mtervals m which the function f defined as f(x) =smmx +cos x, 0 <x < 2w 1s
strictly mcreasing or decreasing.

Ans. f'(x)=cosx—sinx,0<x<2n 1
T O7
L ITX)=0 = x=—,— E
(X) 2 A
+VEe —Ve TVe 1
Sign of f'(x) : 0 E: 5_; 2; 1-2-
a4 4
- . PEARS G
. f(x) is strictly increasing on Oq U :,29: 1
i \ I
st v d | [:rr St 1
and 1(x)1s strictly decreasing on 1" 4, -
OR

Prove that the radius of the right circular cylinder of greatest curved surface area
which can be mscribed m a given cone 1s half of that of the cone.

Ans. Let h = Height of cylinder
r = Radius of cylinder
H = Height of cone
R = Radius of cone
where, H, R are constants
Correct figure 1
Hoh _ T (.. AABC~AADE) ...() 2
H R 2
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C = curved surface area = 27trh 1

. C=2nrh-H - (RI;IJ (Using (1))

B 2mH )
=R (rR—r ) 1
2nH —4n H
C(r)= R -2r), C"(r)= < ()
(1) =——( ), C"(0=—0 1
R R
. _ _ = Q" =" |<(
C'(r)=0 = r x ( 2] 1
. . . R 1
. Curved surface area of cylinder 1s Max. iftf r = > 3
3
2 X
34. Evaluate I(X +1+e )dX as the limit of sums.
1
Ans. Leta=1,b=3,nh=2,f(x)=x>+1+¢* 1

f(a)+ fa+h)+ f(a+2h)+....+ f(a+n—1h)

= Q424 A D+ 28+ 243+ k(=) + A7 (12 +2%2 4324+ (n=1)%)

<—n terms—
+(e+el+h Nt +...+el+(”_l)h) 11
2 nh _
N4 h(n—Tyn + 2= (n=1)(m)2n—1)+ &€= I
6 N1 2
[P (x* +1+e")dx = lim | 2(nh)+(nh—h)(nh) (h—h)nh\Znh—h) |, " nh )
h—0| 6 e —1 _
_ lim | 44 2-h)2)+ EZM2EZ0) R 2y 1
h—0| 6 e —1 _
32 o)
= — — 1
3 e(e” —1) 1
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35. If the area between the curves x = y2 and x = 4 divided into two equal parts by
the line x = a, then find the value of a using integration.

Ans. Correct graph I—

ar (OAEQO) = ar(ABDEA)
— 2-ar(OAFO) =2 ar(ABCFA)

X I\/;dx = |Vx dx 11
0 a 2
2 ,3/2 22(43/2_33/2) 1
3 3 2
2 3m Zf.a 3p 1
— 3 d —5(4 —d ) IE
3/2 2/3 1
= a’’“ =4, . a=4 15
OR
Find: J ZX dx
(x—l) (x+2)
X
Ans: _[ 2 dx - 2_[ : dx:lj : 2dx—2_[ : dx 4
(x—1)"(x+2) 9% (x=1) 37 (x~1) 04 442
— 210g|x—1‘ : 2log‘x+2‘+C p)
9 3(x-=1) 9
SIn X = dy
36. Ify=x +sin ' +/x , then find g
X
Ans. Letu=x%"X - y=uy+sin!Vx
dy du 1 1
- — = | ' —
&« dx 2Jxi-x @ g
Also, log u = sinx - log x 1
1 du S1n X
— = cosX - logx - 2
u dx %
— L xPHX (COS X - lo X+SinX] $ :
ix e . ) (11) 4
Putting (1) in (1) we get
. A xsmx[cosx-lo X sinx\+ 1
dx S X ) 2dx Jl—x 1
65/C/3 4()
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