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1. cot’t (- 7{5} F I AR :
T : 2n
A - 3 B - 3
T 2n
(©) 3 , , (D) 3

2. Zlﬁ'A=[alj]ﬁﬁSx3W@WW§%W311=1,322=5a9ﬂ'8.33=——2

B |A| T
@A 0 B) -10
©) 10 (D) 1
3. zrfé’A:kB%,aﬁA&ﬁtBaﬁ%n%aaﬁam@%eﬁtk@a%ﬂ%ﬁ:
(A |A| =k|B| B) |A|=k*|B]

(©) |A|=k+ |B] (D) |A|=|B|F
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iit)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MC@Qs) of 1 mark each.

1. The principal value of cot™! (— —\}——3:) is:
T 2n
A - 3 B) - 3
© I ™ Z
2. IfA = [alJ] is a 3 x 3 diagonal matrix such that a;; = 1, agy = 5 and
: agy =— 2, then [A] is:
A 0 ' (B) -10
(C) 10 ' D) 1
3. If A = kB, where A and B are two square matrices of order n and k is a
scalar, then : |
(A)  |A] =k|B| (B) |A|=k2|B|
(©) |A]l=k+ |B| D) |A|=|B|k
65/5/3 Page 3 of 23 P.T.O.
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sin2ax
4. aﬁ:f@):{‘}?‘ xz0
1, x=0
x=0 WUATR, AMaHUAT:
a 1 A B -1
(C) =1 ™ o
5. |5 =\6 “5‘%,axwm%:
12 x 4 3|
RUNI: , B) 7
©C 7 (D) =3
6. 4 P(AUB)=09 T P(ANB) =04 &, P(A)+P(B)?:
A) 03 B 1
€) 13 , D) 07
500
7. ARA=|0 5 0| B, AA3E:
L 05
500 125 0 O
(A) 3|0 5 0 @ |0 125 0
L 0 J 0 0 125
15 0 0 (53 0 0
) 0 15 0| M |0 50
L 0 15} 0 05

8. WA i B ST I & & AR T | T, e & & Si-aT TE 7 | ?

A QA=A B) (kA =kA| k T SAlewr 8
(C) @A'+B)=A+B (D) (AB) =AB
9. Wy:xlxl,x-@&ﬁx:——ziﬁﬁl‘x=2 AR & T SR R
8 16
(A) 3 (B) rY
< 0 (D) 8
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XX EE X
sin? ax %20
If fx) = <2
1, x=0
is continuous at x = 0, then the value of a is :
A 1 B -1
€ =1 D) 0
If 28 3 = 6 -5 , then the value of x is :
12 x 4 ]
(A) ®B 7
C)y +7 (D) =3
If PAAUB)=09 and P(A N B) =04, then P(A) + P(B)is:
A 03 B 1
) 13 D) 07
5 0 0
IfA=|0 5 0], thenA3is:
0 0 5
5 0 0 1256 0 0
(A) 3|0 5 0 (B) 0 125 0
0 0 5 0 0 125
15 0 0 55 0 0
© 0 15 0 (D) 0 5 0
0 0 15 0 0 5

Let A and B be two matrices of suitable orders. Then, which of the
following is not correct ?

(B)

A A=A (kA) = kA', k is a scalar
C© @A+B)Y=A+B (D) (AB) =A'B
The area of the region enclosed between the curve y = x| x|, x-axis, x = — 2
andx =2is:

8 16
A = =
(A) 3 (B) 3
() (D) 8

Page 5 of 23 P.T.0.
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10. AR fx)={xl,xe R} e e Ut e &, it e B 6 W e ©
(A)  x =2 £ R U TR T < |
(B) x=2 WA Gaa A FTHAA T |
(©) x =2 W fEaa IR R T |
® x= 2 TR £ e A & T SHA T |

11, jcost—cos?.e ds S

cosx—cos0
(A) 2(sinx+xcos8)+C (B) 2(sinx —x cos 6) + C
(C) 2(sinx +sin 0) + C (D) 2(sinx-xsin 0) + C

1
12. jzx dx SRELR:
0

5x%+1
(A) —é—log 6 (B) —é—log 5
© —;-log 6 (D) -12—10g 5

13. a%y=—X3+3x2+8x—20a‘$r§ramm%m%i§maﬁéw%,a€%:
Aa) (1,-10) B (1,10

() 10,1 (D) (<10, 1)

14.  3Tehel THIEHT

dx _-(+sinx)
dy x+ycosx

1 GHTH T € :
(A) logcosx - (B) 1l+sinx
(©) el +sin x) (D) elog cos X
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10.

11.

12.

13.

14.
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If fx) = {[x], x € R} is the greatest integer function, then the correct

statement is :

(A)  fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.

(D) fisnot continuous but differentiable at x = 2.

I €0 2x ~ €05 20 dx is equal to:

cosx—cos0
(A) 2(sinx+xcos0)+C B) 26inx-xcos0)+C
(C) 2sinx+sing)+C D) 2 sinx—xsin®)+C
1
j 22X dx isequal to:
5x“+1
0
@) Ligs B) Llogs
5 °8 5 8
©) —1-10 6 (D) -—1~10 5
g 8 R

The slope of the curve y = —x3 + 3x2 + 8x — 20 is maximum at :
A 1,-10) B) (1,10)
(C) @o0,1) (D) (=10, 1)

The integrating factor of the differential equation

dx -(1+sinx) .
—=—"—"T 8
dy x+ycosx

(A) logeosx B) 1l+sinx
(C) e(1 + 8in x) (D) elog cos X
Page 7 of 23 P.T.O.
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15. @WWW(LPP)%W,WWWWZ=3X+%
e saig] & STaa §
x + 2y <10

3x+y<15
x,vy20

A

 015\B

X< O (5, 0) (10, 0 —X
x+ 2y =10
Y’ 3x+y=15
gﬁgwﬁﬁﬂ%:
(A) ABC (B) AOEC
(C) CED (D) eT 3TiEg & BCD
16.  ITTehet TR
3
W)l
+| = = —>=
dx &8
H AT T FATHAS
@ 2 (B) % © 3 D) 4
17. zrfé(?—'ﬁ’).@+?>=512%3ﬁr|?|=3|1?1%,?m?]aﬁn?léa
T SRS ©
(A) 48 IR 16 (B) 331
(C) 24318 (D) 632
65/5/3 Page 8 of 23
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15. For a Linear Programming Problem (LPP), the given objective function
Z = 3x + 2y is subject to constraints :
X+ 2y<10
3x+y<15
x,y20
Y
. (0,15§ B
‘< >X
X 0 5,0\ (10,0 >
’ 0 x+2y=10
%’ 3x+y=15
The correct feasible region is :
(A) ABC (B) AOEC
(C) CED (D) Open unbounded region BCD
16. The sum of the order and degree of the differential equation
| ay 2] a2
1+(——y~j =27 s
dx dx?
@ 2 ® 2 © 3 D) 4
17.  The respective values of | 2 | and | v |, if given
(8 =F).(3 +5)=512 and |7 |=3|F |, are:
(A) 48and 16 4 (B) 38andl1
(C) 24and8 (D) 6and2
65/5/3 Page 9 of 23 P.T.O.
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le e 3 R a8 Rr o fig (2, - 9 8 17 AB=7 3 weifig
A% fiwies (- 4, 5) & A figB F P .
A -2,-2 ®) 2,-2) © 2,2 D 2,2

Wm1gaﬁzzowfwa#w#anmﬁam§/ﬁaawﬁﬁw?;ﬁaﬁwﬁ
avf%s‘r:r(A)aw@ﬁa#(R)maﬁaﬁmw%mwﬁ%aﬁwﬁﬁqwﬁﬁ
(4), (B), (C) 3% (D) H @ gFH AT |
(A) ‘awﬁm; <A>aﬁra%<R>aﬁaa%%aﬁw%<R>,mwA)aﬁwW
, FATE | |
(B) SR (A) 30 T (R) A Wt W Ak (R), AR (A)
TS TET A2 | |
(©) R (A) WE1 8, T T (R) T € |
(D) wfireRer (A) T &, 0 7k (R) W T |
19. 3% (A) : ST T SR ST R e YRereh SV T (LPP) 3 g
& el T e |

2 A
d C(10,0)~
X'« 0 > X
&L,, 2x +y=8 x+2y=10
7, = 50x + 70y 1 =LIHTRTT
Frey st 3 i

2x +y =8, x+2y 210, x,y20
a5t 7, <1 <A A B(2, 4) W30 T

% (R): 50x + 70y < 380 T FrEfra 8 o1 8 fiig e & & Wre
1
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18. Let 2 be a position vector whose tip is the point (2, — 3). If AB =E),
where coordinates of A are (- 4, 5), then the coordinates of B are :

@ -2-2 OB @-2  © 22 D) 2,2

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are.true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
- the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Assertion (A): The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Min Z = 50x + 70y

subject to constraints

2x+y28, x+2y>10, x,y=0

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

25/5/3 Page 11 of 23 P.T.O.
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20. 37YHYH (A) : T{’HTA:{XeR:-—lsxs1}.€Iﬁf:A—>A,f(x)=x2‘§m
iR &, A £ TesTes Ber Tel € |

% (R): 211Q<:'y=—-1eAS‘«S’,?ﬁx=ir\[—_-_1'eEA.

LELERC)

sqEvE A 5 A -390 (VSA) TR % I 8, i g & 2 AT |
91, sin~l (x2 — 3) T i I HINTC

22. m&ﬁ%&%ﬁﬁm@%mﬁﬂéwmﬁm%mﬁmﬁwzcwsaﬁa
3 st 2, ot et P 6 gfig A o T A S P S 2 eom 4 em
2

03, o s e e o, R Rl 3 PRMIE A (4, 1, - T B (6, 2,— 3 F, WA
Wwwmm%%%mwﬁgwwaﬁwﬁwﬁaﬁnm
%gﬁ%ﬁ%ﬂﬁmﬁ%qﬁ?mﬁﬁamﬁﬁm%l

24, oy, SRE o srgee ST
S e

T

2
@) aﬁy=5cosx—351nx%,?ﬁm7ﬁm%g—% +y=0%l
dx

25. (%) @mmmmmﬁ,maﬁﬁq&m?_zh%aﬁr
4} 43} ok FemEaR)

J7e>an
@ W& a,b e T f ¥ wRw § e Rw 2B = w. ¢ R
?x?:?x—c—),?;éo%lmﬁ??=?
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20. Assertion(A): let A={xeR:-1<x<1L Iff: A - A be defined as
f(x) = x2, then fis not an onto function.

Reason (R): Ify=-1eA,thenx=%,-1¢A.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.
21. Find the domain of sin™! (%2 - 3).

22. Let the volume of a metallic hollow sphere be constant. If the inner
radius increases at the rate of 2 cm/s, find the rate of increase of the
outer radius when the radii are 2 cm and 4 cm respectively.

23. A man needs to hang two lanterns on a straight wire whose end points have
coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the points

where he hangs the lanterns such that these points trisect the wire AB.

24. (a) Differentiate SIMX  with respect to x.

\cosx
OR

.
(b) If y=5cosx-3sinx, provethatH+y=O.

dx?2

25. (a) Find a vector of magnitude 5 which is perpendicular to both the

A oA A Ao oh
vectors 31 —2j + kand4i +3j - 2k.

OR
(b) Let ?,F)and g be three vectors such that 5)_1? = ?? and
2 xb = ?x?, 2 #0.Showthat B =¢.
65/5/3 Page 13 of 23 P.T.O.
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57 @vE A 6 T3 (SA) TFR F T E, RAf g% F 3 AF 8 |

26.

27.

28.

29.

65/5/3
@

%WWWWW’f(X)=5m 3x —cos 3x, 0 <x < —g—'ﬁiﬂaﬁfﬂfﬁél

@ wRT+F+C=0 % Fm (T =8 1F]=5 1T =73, 7 3l
B e S|

@ @R T eRE @ s T % G A e ¥, @ g AT

Xcos(z)é—z =ycos(zj + X
x ) dx X

T B T IS |

@) T Tl g o A O ATt e % WE A SR 0+7 AT S
o ) e B TR 0-2 | S T O 9 Tl e Bl e
W,%Wgﬁwﬁﬁwﬁm@ﬂamioa%wﬁwm
=it for are foremefi :

@) aﬁmﬂﬁawﬁgwaaﬁwﬁwa’mm%ﬂ
(ii) ﬁwﬁm@ﬂﬁ%,ﬁamﬁgq%wﬁwmmﬁgm@ﬁaﬁ%‘l

YUY

@) @wﬁﬁ%wwﬁm@aﬁw%ﬁvﬁeﬁasﬁuwélaﬁmmﬁ
www,@-@mwwﬁmm%,awﬁmmwﬁgm
ey 3 T T ST | 0 S

() Tl g et o ST T ST 9 |
(i) TG = (Gl shi W) 1 S |
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. Find the interval/intervals in which the function f(x) = sin 3x — cos 3x,
T, . . . ‘
O<x< 3 is strictly increasing.

27. (a) Ifa+b+¢=0 suchthat [a | =3, |B|=5|¢C]| =7 then

find the angle between 2 and B .
OR

(b) If 2 and B are unit vectors inclined with each other at an angle

0, then prove that —;— | a-b |= sin—g.

28.  Solve the differential equation

< (z) dy _ ycos(ZJ ix
x ) dx X

29. (a) The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
" a colouring book, given that she buys a box of colours, is 0-3. Find

the probability that the student :

(1) Buys both the colouring book and the box of colours.

(i)  Buys a box of colours given that she buys the colouring book.
OR |

(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing
the previous one in the box. Find :

(i) The probability distribution of the number of oranges he
draws. '

(ii)  The expectation of the random variable (number of oranges).

25/5/3 Page 15 of 23 P.T.O.
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30. () TEHMNT:
2%

dx

j(x2+3)(xz——5) |

el

j(lx—2\+‘x—4}) dx

1

31, e e SomE gee (LPP) & fag SRR aTe/aTe g T AT |
Z=5x+ 10y
forer s % S
x + 2y <120
X +y =60
x—2y20
x,y=0

EUE ¥ |
e 4 eI (LA) T % 5 &, ol 9o 3 5 91 €| |

32, y=1+|x+ 1§,X=-2,x=2ﬁy:@%ﬁa%%ﬂmwmwim
&, 5 &1 o1 Gerhet oft FTA AT ‘

33. ﬁ?W@W%W%W@@%%%WWWWGM@W%I |
Teiths, @it T s Tia % g S TEd oTaer ST TR I S W aiem i
7kmm€raﬁﬁ%lqgﬁmﬁﬂ%é?aﬁnﬁaﬁa@3ﬂvﬂ'@mﬁﬁwwﬁ@
ey O uftorm Tf 12kmmﬁ3rlﬁ°r%iwm§%ﬁ%9€ﬁﬁﬁmuﬁ$6ﬁm
TRy T ST |
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30. (a) Find :

2x
dx
I(XZ +3)(x2 -5)

OR

(b) Evaluate :
4 .

[(1x-2/+/x-4]) ax

1

31. In the Linear Programming Problem (LPP), find the point/points giving

maximum value for Z = 5x + 10y
subject to constraints
x + 2y <120
x+y=260
x—2y20
x,vy=20

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. In a rough sketch, mark the region bounded by y=1+ |x+ 1], x =~ 2,
x = 2 and y = 0. Using integration, find the area of the marked region.

33. Three students run on a racing track such that their speeds add up to
6 km/h. However, double the speed of the third runner added to the speed
of the first results in 7 km/h. If thrice the speed of the first runner is
added to the original speeds of the other two, the result is 12 km/h. Using

matrix method, find the original speed of each runner.

65/5/3 Page 17 of 23 P.T.0.
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34. (&) T ST R ‘e’ % T, (t+%) ERIEE] 2t T v AN,

STt ¢ e YR ST e HET T |

et

@ AR yEew+xEs b%,aﬁaaﬁtbﬁm%,ﬁ% R

x+2 y+1 -z+4

35. () T m‘ﬁgu,l,@ﬁg@maﬁwmm
EASIY
T
@) 3—(—;-—1~=Z§1=Z;)4 1 9% fiig T Fie o g (-1, -1, D ¥
22 TFEH TN TR

fepERc]

w@vgﬁa’wavm?anmﬁaw%; Riys 4 3FE |

eRIOT TETaT - 1

36. WW@W%WEW%3OWWWA%1WW
f:A>N, WNWH@T@WW% o e & R fx) = fremeff x T
e g VT R T R |

Wwﬁwmﬁw&i@wﬁ%wwz
() 9T £T Tohohl ATBTEF e ¢ ?

(ii) (1) 3 For o 3 3 wwe § R A |
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34. (a) TFor a positive constant ‘a’, differentiate a t with respect to

a
(t+€) , where t is a non-zero real number.
OR

(b) Find %X if y¥+x¥ + x* = aP, where a and b are constants.
X

~

35. (a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on
X+2 _y+1 -z+4

the line e s =3
OR
(b)  Find the point on the line X—;l _—i ;1 =2 ;4, at a distance of
24/2 units from the point (-1, -1, 2).
SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study - 1

36. LetAbe the set of 30 students of class XII in a school. Let £: A —s N,Nisa
set of natural numbers such that function f(x) = Roll Number of student x.

On the basis of the given information, answer the following :
(i)  Is fa bijective function ?

(i)  Give reasons to support your answer to (i).

65/5/3 Page 19 of 23 P.T.O.
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(iii) (%) nma%ﬁq&sﬁ%ﬁ%mﬁiﬁéséﬁ?ﬁmwaﬁmmﬁ%ﬁm
WWWWW%@WWW%
R = {(x, y):x,yﬁwﬁfﬁ%ﬁﬁﬁmiﬁyziﬁ}
R % 7@l o gRieg hiteg | T Eee R@gﬂ,wﬁﬁﬁm
% 9 3T IR S e Farsy |

\ T |
Gib () AR R i & o P v €
| R={(X,y):x3ﬁ1y%€lﬁ§fﬁé€ﬁ?ﬁi?ﬂ%,€fﬁy=x3} |
R 3 s7ereral 1 gees HIeC | T R T B € 2 T SR AT e
garRy |

TERUT JEAAA — 2

e Tl T S i o afesEl T @ € | gafe aw e o et % o
10 sfer, Tmid 3 Wl W fag 12@3@1@%%%%8@3%%1
Wﬁs@%ﬂ%ﬁgﬂ%m&ﬁ%waﬂtqﬁ%a@maﬁmm:
25%, 35%,%40%@%%1%@@%%%@%,%@%
3 e forw T 3 SR Tges A alies | ST ST | '

Sl T 36 eI, Fefafe S & ST A |

M) mmﬁ@mwméﬁgﬁaﬁﬁmﬁwﬁmﬁml

(i1) wﬁwqﬁwm%%a%wnﬁﬂﬁaﬂaﬁa%ﬂ%‘aﬂﬁgqﬁgﬁrwaﬁa
ST e e ?




EEE
X EE XX
(iii) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, y) : %, y are Roll Numbers of students such that y = 3x}.

List the elements of R. Is the relation R reﬂexwe symmetric
and transitive ? Justify your answer. - 2

OR

(iii) (b) Let R be a relation defined by
R = {(x, y) : %, y are Roll Numbers of students such that y = x5}.

List the elements of R. Is R a function 7 Justify your answer. 2

Case Study - 2

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
69 Calculate the probability of a randomly chosen seed to germinate. 2

(ii) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ?
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Case Study - 3

A carpenter needs to make a wooden cuboidal box, closed from all sides,
which has a square base and fixed volume. Since he is short of the paint
required to paint the box on completion, he wants the surface area to be

minimum.

On the basis of the above information, answer the following questions :

~

(1) Taking length = breadth = x m and height = ¥y m, express the surface
| area (S) of the box in terms of x and its volume (V), which is
constant.
(ii) Find §_S_
: dx
(iii) (a) Find a relation between x and y such that the surface area (S)
is minimum.
OR
(iii)  (b) If surface area (S) is constant, the volume (V) = i—(SX - 2x3),

x being the edge of base. Show that volume (V) is maximum

forx = \/-S-
6
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