CBSE Class 12 Mathematics Compartment Question Paper 2020 (September 22, Set 2- 65/C/2)
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(A) 1
(B) -1
(C) 2
(D) -2

(ayB (%) -
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(A) 3;6
(B) 3;3
C) 39
(D) 6;3
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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 to 20 carry 1 mark each.

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

— Q/ Lo A = A A A = = — —
1. If a =1+A)+k and b=1+j)+k and |a +b |=]a |+ ]|b [,

then the value of A 1s

(A) 1
B) -1
(C) 2
(D) -2
2. The order and the degree of the differential equation
/d—y\s + /d3y\3 +ox =0 are
\dx \dXS/
(A)  3;6
(B) 3;3
C)  3;9
(D) 6;3
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3. If secl|1tX
=¥
iy ==
y —1
® X1
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(C)
X+ 1
D) y +1
X — 1
1 =1
4. If A=
~
9 =
(A)
A2 2
- 2 — 2
(B)
—2 -2
8 3
(C)
-2 2
D 2
(D)
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43 44 45

5. 44 45 46| IO B

45 46 47
(A) 0
(B) -1
(C) 1
(D) 2

6. j [+ x+1log(x+1)]dx sUSK?

X +1
X
e
(A) - C
X+ 1
(B) X 2 _ 4
X+ 1

(C) eflog(x+1)+eX+c

(D) e*log(x+1)+c

n/2
7. J. (sin190 x — coslV0 x) dx ST %
0
T
(A)
100
(B) O
1
C
(©) 100
(D) |1O(100
(100)
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43 44 45

D. 44 45 46| equals

45 46 47
(A) O
(B) -1
(C) 1
(D) 2

X
6. I © 1+ (x+1)log(x+1)] dx equals

X +1
X
e
A |
il X+ 1 ‘
(B) - & > _+¢
X +1

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

(D) e*log(x+1)+c

/2
L J. (sin1%0 x — cos1V x) dx equals
0
A T
(&) 100
B) O
1
C
) 100
1
D =l
(100)
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8.  Tsh [oxI¥ Y3 il A GAT B gRI a7 €9 H A hid hl JTRIhdTU SHHI: %a&n
%% | If¢ 31, TAT 9 H, T §A B B TIH Hd @, dl I b & @

I h ITRIeRdT @
i
(A) T
8
(B) 15
%
(C) 15
14
(D) T
9. U Ifgsh JUTHA THEIT 1 323 HBoAd aidl o
(A)  UTeh 3=
(B)  Ueh tgsh BeA- (oTHeh] STAHIRLUT hidl o
(C) - Ueh H[HHI
(D)  Ueh-igHldl eh
10. e 2@ Wi
L:x=5 —>— = —
3— — 2
]ﬁ:x=2,jL:= -
—1 2 — o

R AGad 8, df o 1 M 3

2
(A —
3
B) 3
© 4
7
D) -
3
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8. 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 is

@ L

B

© =

o

9. The objective function of an LPP is
(A) a constant
(B) -.a linear function to be optimised
(C) + an inequality

(D) a quadratic expression

10. Ifthe two lines

L;:x=5 —% = —
3 — o —

L2:X=2,L= -
-1 2 — o

are perpendicular, then the value of o 1s

2
a =z
3
B) 3
© 4
7
D 2
3
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Y97 G&IT 11 & 15 T & Y971 § @rcdl €17 9RT |

11.  37dchel HHIHLU xgy y = log x b1 HHTh TUTh 7 |
X

12. Q%ﬁﬂd%ﬁﬁw cot-12 3R cot13 % Iﬁl‘ﬂ\ﬂ T G hI0T
2 |

13. 52 Udl I Th Tg! W, Aigeadl 3 Id (ToH1 YfaemadT =) fHehrer 7T | 39 9=l
2l AT T o U 9T Ueh shicd U1 k1 YT &F shl ATRIhdT & |

14. Uk i MY A JISHAT Haadrdl & Ife 2 |
3T
'3 -5 a4 \ 17
e A= I B= g, @ |AB| =
2 .o 0 —10

15. I x=eblsint, y=etcostsa, dl t=gm g_y &1 HE B
X

o7 G&IT 16 G 20 3717 TIered 3o dict 97 2 |

16. I flx) = 1-x g1, al (fof) (x) ITd shioT |

1]+ x

4 X+ 2
17. die Teh FHHA 3TTYE &, dl x sl HF HTd hilIT |
2X — 3 Xx+1

3T
Ifc AThUHI I A 8 fh A=A B, @ (2+A)° - 19A Fd hIfST |

18. U 1@l 1 hIdid GHIHL X—0 _ & 4=6;Z%|3¥r%@1wuﬁ:ﬂ

3 7
FHIHT AT |
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Fill in the blanks in question numbers 11 to 15.

11. The integrating factor of the differential equation X(cil—y —y = log x 1s
X

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

triangle 1s

13. 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

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

OR
k0 sk 1%
If A= and B = , then |AB| =
| 2 0 0 -10
15. If x=e'smit; y=-e"cost, then the value of e at t = 1 1S
X

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

] —x

16. If {(x) = , then find (fof) (x).
1+ x
4 X+2
17. If 1s a symmetric matrix, then find the value of x.
| 2X — 3 Xx+1

OR

If A 1s a square matrix such that A? = A, then find (2 + A)3 — 19A.

18. The Cartesian equation of a line 1is e ; & = 2y 7+4 = 0 ; % Write its
vector equation.
-65/B/2. 11 P.T.0.
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19. 3R a = 23 b =51
> —>
gfesr a° wrEfest b 9 gy
- — 31Td ShITSTT |
gfest b 1 @fesr 2 W gy
arrdT

A A . —> A A —> A A\
qHT a d9T b Sl Ok Giesi 2 | e |fest ¢ =a +2b a1 d =5a —4b

O e B, d T a 91 b S B BT T BT |

20. 3 @t W =y tan x ! [I9IY 8 FG shifeld, &l y(0) = 1.

dx

duis @

T97 &I 21 T 26-TF I Y972 3FH] H1 & |

21. Y8 A=

1

6

5

1

o oI geTiua ity ok

i) (A+A") U U TR 8 |

(i) (A—A") T fouq TuiHd T8 2 |

22, &acd Wcﬂl ;
,
. oy x ot [z
dx X )

23. AR a W b HE 3 IR wiew &, A qulzw FF AR |2 b + [b |a,
aies |a |b — | b |a % oweEd ? |

24. Zlﬁ y=e*+e ™~ ﬁ,ﬁﬁ@'ﬂ% d_y
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—> AA A v 2 2 o -
19. 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

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

between the vectors a and b.

20. Find the particular solution of the differential equation 3_37 =y tan x,
%
when y(0) = 1.
SECTION B
Question numbers 21 to 26 carry 2 marks each.
w B
21. For the matrix A = , verity that
(1) (A + A’) 1s a symmetric matrix.
(11) (A —A')1s a skew-symmetric matrix.
22. Solve:
S
xd—y = y — X COS? 2
dx \ X
—> > —> = | > >
23. Showthat |[a |b + | b |a 1is perpendicularto |a |[b — |b |a, for
—> >

any two non-zero vectors a and b .

24. If y=e*+e™, then show that 3—37 = \/y2 — 4.
X
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25. HHT W 3TUSH IegehiY o I6ql ol 99=d & | 39 W U &9 R 4 &9 ¥
qRYTIYA 2

R=1{x,vV)€ WXW:xﬁTyﬁW-ﬁ-ﬂ@ﬁmQ%ﬁﬂT%}
guNsT foh I8 vy R Taqed d 9UiHd 7, T dshiHeh &l & |
COCH)

4 \
BT fix) = | X | =1 yfeeim 3 i |
\3X+4/

26. T I H 19 ford, ™ W 1 9 19 T i g o 8, W 8 | & e
ITgodl THerelt STl 8 IR fod1 38 fdshe ol 9m9d 9 H W, Teh 3R e
fAerrell STt 8 | foohe W &9 9@ & 3T hl I@AT T UTRIehdl Scd ITd
I |

PG

Tsh UTEN G IR 3BT T AT hl HEAT 1 UTRhdl &4 AT hilolg, 5
“5 O ISt FEAT” I Ueh H%Adl o &9 H YRUTNT fham T 7 |

W us 1

T9T G 27 & 32 T b Y97 4 37H] T & |

(1 < )
27. ﬁ:log Wxﬂﬁ% tan~1vx = 1 cos™ 1 St ,xe |0, 1].

98. AR 4 3 b VY TEHE HRW S Frs €19 F 0 0 2, 9 g i f

A AN
sing=l la — b |.
2 2

29. TR % o % T § Zutsu

1+a% —b* 2ab — 2b
2ab 1—a” +b? 2a = (1 + a% + b?%)3.
2b — 2a 1-a* — b*
HAAT
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25. Let W denote the set of words in the English dictionary. Define the
relation R by

R ={(x,y) e W Xx W such that x and y have at least one letter in common}.

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

OR
[ 4x )

Find the inverse of the function {(x) = :

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.

1 4(1-x
— COS

27. Prove that-tan—lvx = ,xe |0, 1].

A N
28. If a and b are unit vectors inclined at an angle 0, then prove that

A N\
singz1 la — b |.
2 2
29. Using properties of determinants show that
1+a® - b* 2ab — 2b
2ab 1—a” +b? 2a = (1 + a? + b?)3.
2b — 2a 1—a% —b?
OR

65/B/2. 15 P.T.0.
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30.

31.

32.
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z 3
BT HPSAT P, THR VA TR R RAT AT =P THAMA TR R REATH

GRIUTeR! &1 TN hieh, A(1, 3) 3T B(0, 0) i THAT aTcd! TET T THIHLOT FTd

hINT | k 1 99 i F1d hIT, Fi¢ Tk o D(k, 0) 38 TR 2 v A ABD
1 &TBT 3 I IHS & |

Th I H 5 AT 3N 4 Hiell 7 & 3 T gl It H 3 o1 3N 6 Hiedl g
g | gFl Ol § § AgTAT Tk AT I AT B MW 3T & argesan (fem
feemaeT o) a1 e Feprelt ST & S fR Sl ol 91s STt B | uTRiekar s
I o 3 QAT Tiq g8t ot § & Tehreft 18 @ |

frefeTiad Teret o sffe i aad gl Ad i | 37 ffiey fob w2 W@
eI hied & AT 8 |

x —1 _ y+1 _ X +1 A y—2’ g3

2 3 > - 1

HUAT

audet (i€ 33)+6=0F r .(3i—] — 4k)=0 I yfedeT @1
gIeht ST ATt 38 HHAA h1 HHISHUT JTd <hITSY ST Hi-fo=g § Tsh $ehlg <hl qll
TR

Ueh hFI] @ JhR & 9MHE, A IR B o4 &, NSEH T g FE 1 39IM
BT 3 | TR A <hl T $ohTs H 3 g dlal 3T 1 g T, AT IR B hl T
Wﬁﬁlgaﬁﬁ?ZgWWﬁm% \Wm-ﬁ-wa9gaﬁ
3N 8 g HM o1 & YINT &L Tehal & | Al T A i Teh Shls & T 120
Y d bR B hl Ueh S8 § T 150 ohl AITH AT JTdl &, di AHehad o
3T i Bq hEIT bl QT JehRI hl TohdHI-Tehd-! SehTSAl ST TTHT ?

U GHET bl g TUTHA I B Peg hich M@ (A1 I g hIfT

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

30. 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.

31. 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, O
2 3 O 1
OR

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

planes ? .(?+3§)+6 =0 and ? .(3?—3}—412)=0, which 1s at a

unit distance from the origin.

32. 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 i1t graphically. Also, find the

maximum profit.

P T4
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dus Y

U97 &I 33 & 36 TF Jcdh Y97 6 37h] H1 & /

33. Jiq y = 3 cos (log xX) + 4 sin (10gx)%, IR EAED

2
X2d s +Xd—y +y=0.

dX2 dX

34. WWWW f(x) =sinx +cosx, 0<x<2nm W‘T\:{ﬂﬁﬁ‘:ﬁqf,
AT gdnme 1 e gemE #

HAAT

fag ST 75 T Wi & 3iaiid WeaH 9% U8 &% ald de-geid Soid i
oo wigp < e it ameft 2t B

35. HME I hiVU :

/3
S1N X + COS X

\/Sin 2X

dx

/6

36. JIfCah x = y2dq x = 4 o S Hl AAPA, W x = a gl & ST Y |
Sl 8, al.HHThad o TIM © a 1 HE JTd hifTU |

HAAT

WW:

J‘ = dx
(x - 1% (x + 2)

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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SECTION D

Question numbers 33 to 36 carry 6 marks each.

33. If y =3 cos (log x) + 4 sin (log x), then show that

2
X2d 4 +Xd—y +y=0.

dX2 dX

34. 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 1n a given cone is half of that of the

cone.
35. Evaluate:
/3
S1N X + COS X
_ dx
J/sin 2x
/6

36. 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)
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