CBSE Class 12 Mathematics Compartment Question Paper 2020 (September 22, Set 3- 65/C/3)
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hand side of the question paper
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the answer-book by the candidate.
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Please check that this
paper contains 36 questions.
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WﬁgW:
[HETICTIET 145911 &1 Sgd GIaeH] & Jigq 37 37T &edl & YIcid HIIg :

(i) I8 Y97-99 9N @US] H [91foid 131 71 8 — &, &, 709 g | 39 y9I-99 7
36 I97 & | @At g7 371391 & |

(i) WITFGT Yo7 GEIT1 G20 7 20 57 8 U9 Y Y971 3% HT 2 |

(iii)) IS @Y J97 G&I721 26 TF 6 J97 & U b Y972 37h] FT & |

(iv) TUSTY I3 GEIT27 T 32 TF 6 J97 & UF b Y974 37H] HT & |

(v) TUSTYH Y GEIT33 36 TF 4 J97 & U5 b Y976 IHH FT & |

(vi) J9-YF § GHY T HI5 [dheq 781 & | G117 Uh-UF 37 dici did 5991 4, Cl-gl 371
Jre? @1 Y941 4, TIR-TR 371 Jict §1 J391 4 3K &:-T: 37h1 dic? a1 941 § HTalks
fAey l2u 70 & ) 00 Iv9) T @ Sac7 U &7 [9eq #7 3T ST |/

(vii) 3D SARTE; HETTIHAFER, I3% GUS 3K o7 & &9 Feiferd 1759 30 73 & |
(viii) Pogpeied] & FIIT Bl FHIT TgT & |/

Lusg <h

Y97 G&IT 1 8 20 TF Jcdleh Jo4 1 3% F & |
Y97 G&I1 1 & 10 7% Sglase9id J94 & | G871 [aseq gi+T |

- o —> . e
1. I a, b qA c , AW f6GAT A2, 3, — 4), B(3, — 4, — 5) d41 C(3, 2, — 3)
. e
%ﬁ\aﬁﬂﬁﬂ%,ﬁ#\a +b +c | SUE

(A) 113
(B) 185
(C) 203
(D) 209
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper comprises four sections — A, B, C and D. This question
paper carries 36 questions. All questions are compulsory.

(i1)  Section A — Question nos. 1 to 20 comprises of 20 questions of 1 mark each.

(111) Section B — Question nos. 21 to 26 comprises of 6 questions of 2 marks each.
(iv) Section C - Question nos. 27 to 32 comprises of 6 questions of 4 marks each.
(v)  Section D — Question nos. 33 to 36 comprises of 4 questions of 6 marks each.

(vi) There is no overall choice in the question paper. However, an internal choice
has been provided in 3 questions of one mark, 2 questions of two marks,
2 questions of four marks and 2 questions of six marks. Only one of the choices
in such questions have to be attempted.

(vit) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(viit) Use of calculators is not permitted.

SECTION A

Question numbers 1 to 20 carry 1 mark each.

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

—> > > o |
1. If a, b and ¢ are the position vectors of the points A(2, 3, —4),

| - > o
B(3, — 4, — 5) and C(8, 2, — 3) respectively, then |a + b + ¢ | is equal

to
(A) V113
(B) 185
(C) 203
(D) V209
65/B/3 | 3 P.T.0.
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1 -1
2. If A= _ then A? equals

._._ 1 1._

T
(A)

.__ 2 2 —

-8
(B)

.__ 2 o 2_..

g g
(C)

.__ 2 2 —

- 8 5
(D)

- 2 7 2_

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

2X —2y+z+6=0 1s
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T {9y U9 &1 A 99T B g0 a9 9 8 & S hl TR SHHT: %a%n
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(A) T
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(B) 15
%
(C) T
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(D) T
ush gk U GEe i 309 oA aidl @
(A) Ueh 3=l
(B) ' Ueh gk BeA- ToTEeh! STAHISRLUT hidl &
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(D)  Ueh TgHTdl ea<leh

4 k
‘Clﬁ s.ec_1 aii.. — a ﬁ,ﬁ d_y W%
1=y, dx
a) =1
y —1
® X=1
y +1
c Y=1
x+1
D) y +1
X —1
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4, The probability of solving a specific question independently by A and B

are L and 1 respectively. If both try to solve the question independently,

3 5
the probability that the question is solved 1s

(A) %
(B) %
(©) %
(D) %

. The objective function of an LPP i1s
(A) a.constant
(B) © a linear function to be optimised
(C) " an mequality

(D) aquadratic expression

/ \
6. If sec 1+ x = a, then dy 1s equal to
1-y, dx
(A) X —1
y —1
(B) X —1
y +1
c Y1
X +1
(D) y +1
X —1
.65/B/3 7 P.T.O.

@
&collegedunla;
India’s largest Student Review Platform

—



tan 2x — cot 2x

8 Elﬁ-.‘ cos Sx + 1 dx = A cos 8x + ¢ &, I A ol HMH &I
(A)

1

16
(B) %
© - %
(D) ;

8. UH Wl % Hed, k1 MY Hoi-foig W 2 R Sem 3181 aaredeh x-3H& 6l
feem ® B, % 3Ydehal GHfieRtul 1 Hife 9 919 B

(A) 1,1
(B) 1,2
C) 2,1
(D) 2,2
1
9. j tan (sin~! x) dx S %
0
(A)
(B) 0
c) -1
(D) 1
X 0 8
10. @RI (4 1 3|=0 % HAB
2 0 =
(A) —-4,4
(B) 2,-4
C) 2,4
(D) 2,8
B5/B/3 8
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7. If OB EX 1 e %o B 4 & Ehan fhevalus ofk 8
tan 2x — cot 2x

(A) %
(B) %
© - %
(D) ;

8. The order and degree of the differential equation of the family of
parabolas having vertex at origin and axis along positive x-axis is

A 1,1
(B) 1,2
(C) 2,1
(D) 2,2

1
9. J. tan (sin"! x) dx equals
0

(A) 2
(B) 0
) -1
(D) 1

10. The roots of the equation |4 1 3| =0 are

2 0 X
(A) —4,4
(B) 2,-4
(C) 2,4
(D) 2,8
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2
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0

HAAT

I B =

1 17

0 —-10

i

gl, d |AB| =

13. 52 Udl <hl T A hl TSl H AGeAT Teh Il Heball Al 8 | Al I8 Ul

SATH I, T $8h §HH hl ST B hl TTTIehal AT

14.  3Tdehe] GHRT ng
X

d2y
15. Jic y = log x 3, dl - =

y = log x h1 HHTh T0h &

X

o7 G&IT 16 @ 20 377 Gierea o7 dict 97 2 |

16. 9fe

4
2%/ — 3

X+2

X

+1_

HAAT

Tsh QAT 3TeYg B, a1 x sl AH FTd HIg |

e ATH UETS AE 2 fb A%2=A 2, @ (2+A)° - 19A T HIfIT |

17. 3Adhdd HHIH 10g[

_)
18. I a = 2i

dy
dx )

HAJAT

= ax + by %1 8 A hiT |

A A y —> A A —> A A
T a d9T b Sl OEe Gfesr g | e @fest ¢ =a +2bdar d =5a —4b
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Fill in the blanks in question numbers 11 to 15.

11.

12.

13.

14.

15.

A square matrix A 1s said to be singular if

If A=

and B =

p—

1
0

OR
17

, then |AB| =

~10

Two angles of a triangle are cot™1 2 and cot™! 3. The third angle of the

triangle 1s

A card 1s picked at random from a pack of 52 playing cards. Given that
the picked up card i1is a queen, the probability of it being a queen of
spades 1s

Xd—y —y = log x 1s

The integrating factor of the differential equation 3
X

2
If y=Ilogx, then d 327 =
dx

Question numbers 16 to 20 are very short answer type questions.

¥ X+2
16. If 1s a symmetric matrix, then find the value of x.
| 2X =73 x+1
OR
If A 1s a square matrix such that A? = A, then find (2 + A)° — 19A.
17. Find the solution of the differential equation log[gy = ax + by.
X )
> A A A gl . B, -
18. If a =21 —-) +2k and b = 51 —3) —4k, then find the ratio
o > >
projection of vector a on vector b
o > >
projection of vector b on vector a
OR
A TAN - > A AN
Let a and b be two unit vectors. If the vectors ¢ = a + 2b and
—>
d 5a — 4b are perpendlcular to each other, then find the angle
between the vectors a and b
-65/B/3 1 P.T.0
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19. I f:R SR, f(ix) = —x)3 g1 yea 3, @ (fof) (x) FTd hIfST |
20. x-3& ¥ g (a, b, ¢) sl gl AT HIVT |

duis d

T9T I 21 T 26 TF oI Y972 3H] 1 & |

21. IR y=a+jarx & F L 7w Al

N\ N\

22, femmu fF dmafewr2i — j + k, i —3] — 5k, 91 31 — 4] — 4k Th
THehIvT B & 3 2 |

23. THh AA H 19 e, ™A W 1 T 19 9% <l g ot 8, Wt & | Teh fdane
qgos T Hehredl SITdt 8 3T foMT 39 feohe sl aMUd Al | W, Teh 3 {dehe

ferTell St 2 | Toohe W 99 @61 & 37 hl AT T UIRIehdl S AT
<hIT9TT |

HAAT

Teh UTEl & R 3V T Al ahl FEAT T YTRIHdT e 1A hilag, 6
“5 " S6l TEIl hl Uesh Thaidl o &Y H THHTNA fohaT 721 7 |

24, THET W U JeghY o I6q ol T=F ¢ | 39 W Uh 99 R FH &9 9
qRTYG 8

R={x,y)e Wx W:x 3 yH hH-U-hH Teh & Teh 14T 3
qISY foh I8 T4 R Ty 9 HMHA &, U~ dshideh &l & |

AT

/ \
Bd f(x) = X &1 ITdAH T shifoTg |

| 3X +4
-
25. 3Yg A= e o Totu, FfetRaa sl dcaTiua shifre

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

RAA T HIAAT R THI R A TG RASA T AT i efds THA AT Rl THA
s =
P =
L -—
= L]
= =
= a
: -
= I
- . E
z 5
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19. If f:R— Rbe given by f(x) = (3 — x3)1/3, then find (fof) (x).

20. Find the distance of the point (a, b, ¢) from the x-axis.

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21. If y= \/a+\/a+x , then find

dy

dx

N\ N\ A

N\ N\ A A AN AN
22. Show that the three vectors 21 — j + k,1 -3j) -5k, and 31 —4) —4k
form the vertices of a right-angled triangle.

23. A bag contains 19 tickets, numbered 1 to 19. A ticket 1s drawn at random

and then another ticket i1s drawn without replacing the first one in the

bag. Find the probability distribution of the number of even numbers on

the ticket.

OR

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”.

24. Let W denote the set of words in the English dictionary. Define the

relation R by

R ={x,y) e W x W such that x and y have at least one letter in commonj.

Show that this relation R 1s retlexive and symmetric, but not transitive.

Find the inverse of the function f(x) =

25. For the matrix A =

OR

2 3

—4 -6

[ 4x
\3X+4/.

, verily the following :

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

Pl THIFRA AT B RAA THE WART Al TR A AT R BT HEWSAT sl THAE
o€ =
x =
= :
5 R
m -
- N £
X -
Pl TR R A TG B A T AR T el TR A A TG & WA T 1A T P& THA

P T4
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26. THHTIRGd THYTd 379kl HHISHWT shl B hiTlU
dy

X—— =X+Yy

dx

W us 1

U7 AT 27 T 32 TF Ycdh Y74 3H] HT & |

27. x o ToIu g hIfrT

sin~1(1 —x) — 2 sin~1

X =

n
2

28. U Igedeh =X X 1 Tkl B P(x) & &9 7 f=gar gfenfsd 2, @i k

s g7 2
k, I x=0
2k, T x=1
P(X)=-<
3K, I x =2
0, =TT
Wilﬁﬂ:

(1) k T HIH
(1) PX<2),PX<2),PX2>2)

29. U HFIAI 2 YR & 9HHE, A I B A6 3, NG9 99 9 AT 1 39T
AT 3 | TR A <hl T $ohls H 3 g dAlal 3T 1 g GHT, dAT IR B i T
mﬁlgﬁﬁZgWWﬁm% IWWQ-@-Wd{Qg;«Iﬁ
3N 8 g | T & TIM H Fohdl & | TG THR A hl Th $hls § T 120 ol
AT d YhR B <hl Ueh SohTs & T 150 oh1 ATH hHMT ATdl &, dl feehdd AT
TSI A & hEIAT I GHT TehRI ehl TehdI-ehd-l Seh1SAT ST ATEY ?

3TIH TR Il gk TUTHT T § PG Hleh A@ [T & g hIfQ

qAT SAThad AW Hl AT hINTY |
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26. Solve the following homogeneous differential equation :

dy
X— =X+
dx J

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27. Solve for x :

1

sin~1l(1-%x)—2sin"lx =

n
2

28. The random variable X has a probability function P(x) as defined below,

where k 1s some number :

k, 1f x=0
2k, ™ 8= 1
3k, 1f x=2

0, otherwise.

\

Find :
(1) The value of k

(1) PX<2),PX<2),PX2=2)

29. A company produces two types of goods, A and B, that require gold and
silver. Kach unit of type A requires 3 g of silver and 1 g of gold, while that
of type B requires 1 g of silver and 2 g 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 ¥ 150, then find the number of units of each

type that the company should produce to maximise profit.

Formulate the above LPP and solve 1t graphically. Also, find the

maximum profit.

P T4
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30. frfcaRad T@rei o &= i =gaan gl F1d Sife | 31a: faRay T = 3 @
Q9T HTedl @ AT gl |

x —1 _ y+1 - X +1 _ y — 2 L0

2 3 5 1
AT

gude r .(i+3j)+6=0 T T .(3i—] — 4k)=0 I vhreded @1 ¥
gl S 9Tl 38 HHA h1 HHIRLUN AT hIfT ST Jod-foieg § Teh gehls <hl QU
W T

- e : 9
31. TN (a +b)3M(a—b )T T YAk & dAsad A HCI AT hITT &l
—> AA A A A A
a =1+])]+k, b =1+2) +3k

32. HRIUTEHI s TUIEHI s TN 9 GUST Tk

1+a” —b? 2ab ~2b
2ab 1—a? +b? 2a = (1 + a2 + b?)S.
2b — 2a 1—a? — b2
HAAT

GRIUTehT T T hieh, A(1, 3) 3T B(0, 0) hl THAT aTed! TET b1 GHTHTUT T
ST | k o1 7 Wi A9 shIfSE, I Tk fog D(k, 0) 38 YR 3 T A ABD
%1 &THA 3 I THE 2 |

dus ¥

T9T T 33 T 36 TF b Y97 6 3] H1 & |

33. 3T=aUd ITd shItoT o9 fix) = sin x + cos x, 0 <x <2 €N URYING %A f,
fAtar gdgE a1 At g 2

HAAT

fag ST o5 s Wi & TaTia HETW O U¥ &A% O od-geid Sl ol

o= 315 it o= <61 ot Bl 7 |
@
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30. Find the shortest distance between the following lines and hence write
whether the lines are intersecting or not.

x—-—1 y+1 x+1 y-—-2

Z, , Z=2
2 3 5 1
OR
Find the equation of the plane through the line of intersection of the

- A A — N A A L
planes r .(1+3j)+6 =0 and r .(31—j) — 4k)=0, which 1s at a

unit distance from the origin.

| | | - S e
31. Find a unit vector perpendicular to each of the vectors (a + b )and(a — b )

> A A A D A A A
where a =1+ ) +k, b =1+2) +3k.

32. Using properties of determinants show that

1+a% —b* 2ab —~ 2b
2ab 1 0 TN 2a =(1% a% + b2)3.
2b — 2a 1—a* — b?
OR

Find the equation of the line joining A(1l, 3) and B(0, 0), using
determinants. Also, find k 1f D(k, 0) 1s a point such that the area of
A ABD 1s 3 square units.

SECTION D

Question numbers 33 to 36 carry 6 marks each.

33. Find the intervals in which the function f defined as f(x) = sin x + cos x,
0 <x <27 1s strictly increasing or decreasing.

OR

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

Pl THIFRA AT B RAA THE WART Al TR A AT R BT HEWSAT sl THAE

-] 3

= :

5 R

m -

- N i ] ] [ ]
X -

Pl TR R A TG B A T AR T el TR A A TG & WA T 1A T P& THA
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3
34. aﬁﬂwa—vﬁﬁlﬁm%mﬁj (x2 + 1 + eX) dx T HH FTd ST |
1

39. élﬁcl%x:yQﬁ?ﬂX:A_c%agF:[Waﬂw,%@Tx=a§maWﬂVﬁﬁ
Sdl 8l, dl HTehed o JIN © a 1 AF T it |

AT

:ﬂdcﬁ'rcm:

J. = dx
(x —1)? (x + 2)

36. I y=x50X4gin~1x 3, dl ;1_37 3TTd shITIT |
X

RAA T HIAAT R THI R A TG RASA T AT i efds THA AT Rl THA
£ =
= o]
L -—
- “i
= =
= =
= -
=& H
- . E
£ B
EAATHTASAT S PAS, THR A THC R AAT AT P THA AT A A THT
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3
34. Evaluate J. (x2 +1 +eX)dx as the limit of sums.
1

35. If the area between the curves x = y2 and x = 4 is divided into two equal
parts by the line x = a, then find the value of a using integration.

OR
Find :

J‘ = dx
(x —1)? (x + 2)

- . d
36. If y=x50%X4gin"1yx, then find =y
dx
-65/B/3_ 19
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