CBSE Class 12 Mathematics Compartment Question Paper 2020 (September 22, Set 1- 65/C/1)
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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.

(11)  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 1s 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-to20 carry 1 mark each.

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

1. The probability of solving a specific question independently by A and B

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

the probability that the question is solved 1s

.

@ =

3

B

2

© -

14

D)
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2. U g JIUTHA TUET 1 329 Hed BidT &

(A) Ueh Hd{
(B) U gk A TSTEehT STAHIRUT hiAT 8
(C)  Ueh HHHI
(D) U TgdTdl Fieh
3. Jiq g @
L;:x=5 —> = —
33— — 2
]ﬁ:x=2,jL== -
—1 2 — o

e A99d @, dl o %1 3 8

2
N
(A) ]
(B) 3
(C) 4
/
D)~
(D) 2

A —3 D e
4. FX a , b U , HAN: €I A2, 3, —4), B(3, — 4, —5) 91 C(3, 2, — 3)

(A) 113
(B) V185
(C) 203
(D) V209

5.  UH YEl % Pod, SR MY qoi-fog T 2 3T Seh1 318 HTcHsh x-318 h
fasn 4 R, o 3Taehel THIRO il Hif T =9 B

(A) 1,1
(B) 1,2
() 2,1
(D) 2,2
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2. The objective function of an LPP is
(A) aconstant
(B) a linear function to be optimised
(C) an inequality

(D) a quadratic expression

3. If the two lines

Li:x=5 —>— = —
3—a —2
L,ix=2, Y - _°
-1 2-q«
are perpendicular, then the value of o 1s
2
(A) —
3
(B) 3
(C) 4
7
(D) * =
3
- > =

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

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

to

(A) 113
(B) /185
(C) V203
(D) V209

d. 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
(D) 2,2
-65/B/1_ 5 P.T.O.
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1

J. tan (sin~! x) dx ®{sT %

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

J' M+ x+1Dlog(x+1)]dx ST 2

X +1
X
e
A |
(A) X +1 ‘
(B) X —=_ e
X + 1

(C)  e*log(x+1)+eX+c

(D) e¥log(x+.3) +c

4 i
Elﬁ sec_1 LTS — a ﬁ,Fﬁ d_y W%
1=y, dx
a) =1
y —1
® X=1
y +1
c ¥=1
X+ 1
D) y +1
X —1
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1

J. tan (sin~! x) dx equals

0

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

X
J‘ © 1+ ((x+1) log (x + 1)] dx equals
X +1

A |

(A) — C

(B) . e* 2 e
X +1

(C)  eXlog(x+1)+eX*+c

(D) e*loglx+1)+c

# \
If sec! L+ ¥ = a, then dy 1s equal to
1=y, dx
(A) X —1
y —1
(B) X —1
y +1
—1
B =2
X+ 1
+1
D) <
X —1
.65/B/1_ 7 P.T.0.
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(B)
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(D)
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43 44 45
10. |44 45 46| SO @
45 46 47
(A) O
(B) -1
C) 1
(D) 2

3, dl A2 S« B
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1 -1
9. If A= _ then A? equals

._._ 1 1....

g g
(A)

.__ 2 2 —

g g
(B)

.__ 2 o 2_

g g
(C)

.__ 2 2 —

~3 -
(D)

— 2 i 2_

43 44 45

10. 44 45 46| equals

45 46 47
(A) 0
B -1
© 1
D) 2
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J97 G&IT 11 & 15 T & 371 § @rcil €17 9RT |

11. Wﬁﬂﬁ%aw cot-12 3R cot13 % \ﬁﬂﬂﬂﬁﬁww

g |
12. T 1 AT A ITchHUIT ShagalTdl g dlg
GG
'3 -5 117
Iiq A= I B=
2 0 0 -10
d2
13. ¥iq y = log x %,T‘ﬁ p 527 =
X

14. s afiem x Y —y =log x 1 GHTHEH Ul &

dx

?

g, d |AB| =

15. 52 Uil @l Ueh gl €, Ig=adl 3 T (ToHT UIaemoHT <) fHehtet 7T | 39 9l

a1 T W b Ul 9T Ueh shicd T kT U1 B4 <hl JTRIShdT &

o7 GE&IT 16 20 T Tlered I dict 97 2 |

16. x-31& ¥ fa=g (a,.b, ¢) 1 gl F1d HIfT |

—> A A

17. IR a = 2i —; +2k qu
—> —>

gfesr a w1 Eflesr b W YAy

AT

—>
b =5

i —37 —4k 8, dl 3qUTd

A Ao : —> A A —> A A
UFT a 9T b A Ak Giew @ | A Gfesr ¢ =a +2bdu d =5a —4b
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Fill in the blanks in question numbers 11 to 15.

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

12. A square matrix A is said to be singular if

OR
8 —B 1 17
If A= and B = , then |[AB| =
| 2 0 0 -10
2
13. If y=logx, then &Y =
dx
14. The integrating factor of the differential equation x—gl — vy = log x 18
X

15. From a pack of 52 cards, 3 cards are drawn at random (without
replacement). The probability that they are two red cards and one black
card, 1S

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

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

—> N\ N\ A —> AN N\ A
17. If a =21 —j) +2k and b = 51 —3) —4k, then find the ratio

o —> o
projection of vector a on vector b
o > >
projection of vector b on vector a
OR
A A _ —> A A\
Let a and b be two unit vectors. If the vectors ¢ = a + 2b and

> A A
d = 5a — 4b are perpendicular to each other, then find the angle
A FAN

between the vectors a and b.

18. Solve the differential equation (e*+ 1) ydy =e*(y + 1) dx.
-65/B/1 1 P.T.0.
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4 X+2
19. dic Tsh HHHA 3TTYE &, a1 x sl HF HTd hilIT |
2X — 3 X+ 1

HAAT

g AThum At g 2 fh AZ=A B, @ (2+A)°-19A T FifSw |

20. IR fix) = 1"‘ 2. (fof) (x) T AT |
X

duis d

TIT GEIT 21 T 26 Tb oI Y972 3FH] 1 & |

21. HHT W 3TUSH &gy o &gl ol 9= & | 30 W Ush o9 R = ®9 @
qRYTYA 2

R ={(x,v) € WxW:xﬁyﬁW-ﬁ-ﬂ@ﬁfﬂ'{WﬁﬂT%}
gII3T foh I8 Tre-Y R Taqed 9 OUihd 7, Ui-d dshiish &l ¢ |

AT

( b
Bad f(x) = e &1 IfdAd FTd shifalg |

\3X+4/
-5 g
22. 3IMYE A= e % 7T, HEfcRgd sl Feamiua shifr

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

23. DI y=e%+e =X @,ﬁﬁ@@% -j—yz\/yz—él.

24, TIafcigd gvema Taed THiRr 1 g hiIfoT
dy

Xx— =X+
dx d

RAA T HIAAT R THI R A TG RASA T AT i efds THA AT Rl THA
2 [
= LA
L -—
= i}
- =
2 =
: r
L | ®
(= . E
z 5
BT HETARAT KSR, TN TRC R AT BRI THA AT AR TH
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4 X+2
19. If 1s a symmetric matrix, then find the value of x.
2X — 3 X+ 1

OR

If A 1s a square matrix such that A% = A, then find (2 + A)° — 19A.

20. If {x) = 1—-x , then find (fof) (x).
1+ x

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21. 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 is reflexive and symmetric, but not transitive.

OR
[ 4x
Find the mnverse of the function {(x) = .
\3){ + 4 J
- g -
22. For the matrix A = , verify the following :
-4 -6

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

23. If y=e*+e™, then show that 3—37 = \/y2 — 4.
X

24. Solve the following homogeneous differential equation :

dy
X— =X+
dx J

P T4
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95. AR a W b P 4 YK HEW E, A ¢ R AR [a | b + | b |a .
afes |a |b —|b |a % ofe=ad |

26. Uk AA H 19 Tehe, N W 1 T 19 T <l & ot 8, W 8 | Tk [ehe
Ig=AT (HepTelt STt 8 SR T 3| foshe &1 am@ 9t ¥ @, T 3R feshe

erTeft STdt 2 | foohe W 99 91 & A hl I&IT h UIRGhdT 4 Fd
hITSTT |

AT

Tesh U 2 9R 3IDMA1 W THAdT hl T&AT T TTRehdl 924 FTd shifold, S
“5 9 I &A1 I Teh %dAd] & &9 H YRHTNT fomam T 8 |

W us 1

UIT GEIT 27 & 32 T Y Y97 4 37H] HT & |

27. ﬁ-‘log cﬁﬁlﬁ foh 2 tan~1 1 + tan—1 1 = tan—1 g
2 7 17
28.  HIUTehI e TOTEH] o JANT H GMST feh
| 4 af B> 92ab _2b
2ab 1—a? +b? 2a = (1 + a2 + b?)°.
2b — 2a 1 —a? — b2

HAAT

GRIUTeR! &1 TINT hleh, A(1, 3) 3T B(0, 0) i THAT ol TET T THIHLOT T

hIST | k o1 A Wl ;d HISE, I Tk o D(k, 0) 39 YR 8 T A ABD
H1 &I 3 I TS B |

29, fig Fif i @i farg A, B 3fr ¢ o Rufy sfgm mm: &, b 3R ¢ 3,
TE &, g it Faed 7R (b x ¢ )+(c xa)+(a xb)=0.
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- - - | - - —> —
25. Showthat |a |[b + | b |a 1is perpendicularto [a |b — |b |a, for
— —
any two non-zero vectors a and b .

26. 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 1n two tosses
of a die, when a success 1s defined as “number greater than 5”.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

Sl

27. Prove that 2 tan—1 l +tan~1 1 = \#..1) ;
2 7 17

28. Using properties of determinants show that

| 4 af B> 2ab — 2b
2ab 1—a? + b* 2a = (1 + a2 + b2)3.
2b — 2a L=m® e 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.

- - >
29. Prove that three points A, B and C with position vectors a , b and c
- > > i

respectively are collinearif and onlyif (b X ¢ )+(¢c xa )+(a xXxb )= 0.

P T4
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30. TamfTiga T@rsti & o= <l =Fdd gl 1 hINY | 37a: faReay T == ¥ W@
Q9T hTedl @ AT gl |

x —1 _ y+1 _ X +1 _ y—2’ L0

2 3 "5 1

HAAT

gude r .(i+37)+6=0 9 r .(3i— ] — 4k)=0 6 yRDeT W@ A
gl S 9Tl 38 HHAA oh1 HHIHLUT AT ShifY ST JoA-foieg § Teh 3ehls <hl QU
W e

31. Ueh YAl 2 YR ol ITHHE, A 3R B AT 3, TNEH T 9 =lel &l 39AM
BT 8 | THR A I Y Sohls § 3 g didl 3R 1 g GIHT, 991 YR B <hl I
W@ﬁlgaﬁaﬂ'{Zg@ﬂTWﬁW% IWWQT-@-WQg;«Iﬁ
3N 8 g HH I &l TINT &L Tehal & | Alc T A il Th Shis & T 120

AT I UK B &l Ush SHIE T T 150 1 ATH HHRT Al &, dl Jeehdd AT
TSI St 8 AT ol I JehRI ehl TehdHI-Iehd-l Seh1SAT ST ATEY ?

STIh HHEI i 1 TUTHH G0 B PFag i A@ GOy & g hifore
qUT ATGHdH AT Wl T hiToT |

32. Uk Id H 5 A 3TN 4 el 7 8 AN Th g Id H 3 1T 3T 6 hicdl g
21 gF o B A AgeAn T IAT I ST B IR 3WH ¥ agesAn (fam
YT o) @1 Tiq HebTalt STt & St fob Tl AT 918 STt & | UTiiehdl 3Td
hITTT b & M1 7 gt At § | Fehredl 718 7 |

dus Y

U97 T 33 & 36 TF Jcdb Y97 6 37H] H1 & /

33. It y=x80X4sin~1Jx 7, d@l 3—3’ FTd shifsu |
X

.65/B/1 16
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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=Z’ X+1=y—2’ L0
2 3 D 1
OR

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

—> A A > A A A .
planes r .(1+33J)+6 =0 and r .(B1— )] —4k)=0, which 1s at a

unit distance from the origin.

31. A company produces two types of goods, A and B, that require gold and
silver. Each 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 T 150, then find the number of units of each

type that the company should produce to maximise profit.

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

maximum, profit.

32. A bag contains 5 red and 4 black balls, a second bag contains 3 red and
6 black balls. One of the two bags 1s selected at random and two balls are
drawn at random (without replacement), both of which are found to be
red. Find the probability that these two balls are drawn from the second
bag.

SECTION D

Question numbers 33 to 36 carry 6 marks each.

33. If y=x50%X4gin~1yx, then find —
dx
.65/B/1 17 P.T.O.
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34. WM JTd shIlVU :

/3
S1Nn X + CoS X

d
\/Sin 2X .

/6

39. ﬁﬁx=y2ﬁmx=4é33ﬁawaﬂw,%@Tx=a§maWﬂWﬁﬁ
Sedl B, dl GHAThA o YA U a ol AH 1 hifod |

HAAT

WW:

J‘ = dx
(x - 1% (x + 2)

36. 3IAUA T <hITT TH f(x) = sin x + cos X, 0 < x < 21 €N YNHTNG B f,
R 949 1 o 3w HE 2 |

AT

forg ST 5 T w1 & 3iaiid HewH 9% U8 &9%d dld de-gxid Soid ol
e 9 sl F=amEht st il g |

R THTAWAT I RRAS THI A ATIC RASAT AT I ERAA THA A TIG R THE
£ =
= o]
X = |
= i
= =
= =
=3 >
i H
£ B
AT HEPSAT KPR TN TR R ASAT H TR T P THA WA TR R RATHT
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34. Evaluate:

/3
S1Nn X + CoS X

\/Sin 2X

dx

/6

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)

36. Find the intervals in which the function f defined as 1(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 in a given cone is half of that of the
cone.

Pl THIFRA AT B RAA THE WART Al TR A AT R BT HEWSAT sl THAE
z 2
= :
5 R
m -
: H £
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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