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1.

o sin? ax =0
fx) = <2
1, x=0
x=0 Q'{’éiﬁ?f%;?ﬁamm'%:
A 1 , B -1
) =1 . D) 0
cot™1 (— %) EETEP@TW%:
T 2n
| (A) 3 B) 3
T 2n
© 3 D) 3
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afe A 3 B THEW IS 3 3 ARF E, (A + B) (A — B) S E -

(A) AZ_AB+BA-B? (B) A2+ AB-BA-B2
(C) AZ_AB-BA-B? (D) A%2-B2+AB+BA
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(iii)
(iv)
(v
(vi)
(vit)
(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 (MCQs) of 1 mark each.
sin” ax %20
If fix) = %2
1, x=0
is continuous at x = 0, then the value of a is :
@A 1 - ®B -1

65/5/2
@

<€ 1 D) o

The principal value of cot™! (—- :}5) is:

@ -I (B) —-33-’3
T 2m
© = | ™ 2

If A and B are two square matrices of the same order, then
(A+B)(A-B)isequal to:

(A) A2-AB+BA-B2 (B) A?+AB-BA-B?
(C) AZ2-AB-BA-B2 (D) AZ_BZ4+AB+BA
Page 3 0of 23 P.T.O.
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4. QﬁA [a ]ﬁ%3x3ﬁ@wm’%mau—l 3.22—5391[3.33— 2

%a‘r|A|% , ,
(A) 0 (B -10

(C) 10 ’ D 1
500
5. aRA=|0 5 0| R MA3R
1005
500 125 0 0
(A) 3|0 5 0 @ |0 125 0
005 0 0 125
15 0 (53 0 0
© |0 15 0 M |0 5 0
0 0 15 0 05
2x 5| |6 -5
6. 19 x =|4 3'%,?1})('55[?“7—[%
(A) 3 B) 7
€ 7 D) +3
7.  a® P(AUB) =09 @9 P(ANB) =04 &7 P(A)+P(B)¥:
(A 03 : B 1
€ 13 D) 07
8.  af aregg A wwfid 3R e S R, A TH
NI CE L I . (B) YAIER
(C)  SIHHUI AR & (D) Afewr T ©
9. Why=—x3+ 3x2+ 8x — 20 I e et fiig e Afrram v, AW T :
A @,-10) ® (1,10
(© (10,1 D) (~10, 1)
10. % y=x|x|, x-38, x=-2 R x=2 AR ST T IFAR
8 16
(A) 3 B) Y
© o (D) 8
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If A = [aij] is a 3 x 3 diagonal matrix such that aj1 =1, agg = 5 and
agg =—2, then |A] is:

A 0 B) -10

() 10 D 1

: 5 0 0 125 0 0
A 3|0 5 0 (B) 0 125 0
0 05 0 0 125
15 0 o0 55 0 0
© 0 15 0 (D) 0 50
0 0 15 0 0 5
6 -5
If 2x 5 = , then the value of x is :
12 x| |4 3
A 3 B) 7
C =7 (D) +3
If P(AUB)=09 and P(ANB)=04, then P(A) +P(B)is:
A) 03 B) 1 :
) 13 D) 07
If a matrix A is both symmetric and skew-symmetric, then A is a :
(A) diagonal matrix (B) zero matrix
(C) non-singular matrix (D) scalar matrix
The slope of the curve y = —x3 + 3x2 + 8x — 20 is maximum at :
A (1,-10) (B) (1,10)
(C) (10,1) (D) (10, 1)
The area of the region enclosed between the curve y = x |x|, x-axis, x = — 2
andx=21is:
8 16
A — B =
(A) 3 (B) 3
© o (D) 8
Page 5 of 23 P.T.O.




11.

12,

13.

14.

15.
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JA-————-—-——. gostz dx SRR :
S1n

x cos” X
(A) cotx+tanx+C (B) —(cotx+tanx)+C
() —cotx+tanx+C (D) cotx—tanx+C

(B)

1
(A) B

©) D) 4

T f(x) = ([x], x & R} T Teww Qi e 8, o Frefied § 4wt wom R
(A)  x =2 {HAT & I FTHAT T T |

(B) x=2 W daq e ML Sohera g |

Q) x=2WLEAq A FATHTHIT T |

(D)  x =2 W {Uad Tel & g FTHHA ¢ |

ITThel THIHT

dx _ xlogx

dy glogx—y
X

oHT FHTHTH T[0T & :

1

8x

(C) elogx (D) logx

(A) (B) e

e 3 T Rt e & R T fig 2, - 3) 319 AB=7 & St fig

A féwrie (- 4, 5) 2 A1 g B & Rawris € - .

4 =2,-2) (B) 2,-2) € 2,2 (D) (2,2)
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11.

12,

- 13.

14.

15.
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co : |
I—TS—ZX—Z— dx is equal to :
sin“x cos” x

(A) cotx+tanx+C - (B) —(cotx+tanx)+C
(C) =cotx+tanx+C " (D) cotx—tanx+C
. |
1 T 6.9
If J- dx = 3’ then the value of ‘a’ is :

1+ 4&2
0

/ 1
(A) (B) 5

OO | b=t | et

© (D) 4

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)  fis not continuous but differentiable at x = 2.
The integrating factor of the differential equation
dx  xlogx .

a"— ) 1S
Y Z logx-y
D <

1

3 B e

(A)

(C) elogx (D) logx

where coordinates of A are (- 4, 5), then the coordinates of B are :
A (=2,-2) B) 2,-2) € (-2,2) D) 2,2)

Page 7 of 23
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16 TR(Z -B).(3 +F)=512 ¥ |7 |=3|T | ®A@ |2 ||V |F

mm:%:
(A) 48316 (B) 33¥R1
(C) 24318 | (D) 632
17. & YRae S weet (LPP) % i, e M e e Z = 3x + 2y
e sEYl & A R ‘

x+ 2y <10

3x+y<156

x,y20

Y
(0,151)\ B

0, 5)
A C(4, 3)
. E D R
X< G0\ 10,0 2
x+2y=10
¥ 3x+y=15
E%TW R
(A) ABC (B) AOEC
(C) CED (D) e 3Tufers & BCD
18.  3TIohcd THIHOT :
3
) (dy )2 d%y
o = —
dx dx2
AR A TR ATEAR
@) 2 B) g © 3 D) 4

65/5/2 Page 8 0of 23
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16.  The respective valuesof | 2 | and | b |, if given
(2 -F)).(? + ) =512 and IE) ]=3IF> |, are:
(A) 48and 16 (B) 3and1
(C) 242and8 - (D) 6and2
17.  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
X
(0,15')\ B
X 9] 5,0\ (10, 0) > X
X+2y=10
Y 3x+y=15
The correct feasible region is :
(A) ABC , (B) AOEC
(C) CED (D)  Open unbounded region BCD
18.  The sum of the order and degree of the differential equation
2 2
1+(g] = i—z 1s
dx dx
@ 2 ® 2 © 3 D) 4
65/5/2 Page 9 of 23 P.T.O.
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o GET 19 3K 20 Y TE e 5w § | @ we Ry M 8, ford v @
aqfwem(A)awg\a%ﬁa#(R)ma’%ﬁmw?/swﬁ%wﬁwﬁﬁqwaﬁﬁ
(A), (B), (C) 3 (D) A FFaR AT e
(A) TR (A) 3R T (R) 2T at & 37 T (R), TR (A) T A=l =

FEATT |
B e (A) 3 T () 2w, v T (R), S (A) B
AT TET HLT T |

()  STRrRu (A) T ], T T (R) TIea < |
(D) STRTEHeH (A) TIETd &, T T (R) T T |

19, ST (A):  TONE T SRR Wi Y e e S e (LPP) i gHT

/
d C(l(),y
X < 0 B > X

;1’,, 2% +y =8 x+2y=10
7, = 50x + 70y 1 <LTAHIHTT
e el 3 sieia
2x +y>8, x+2y210, x,y20
&t 7 %1 a0 91 B(2, 4) W 380 T |

T (R) : 50x + 70y < 380 T Freftra 851 i shig foig TETa & | Tret 8t

i
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Questions number 19 and 20 are Asseftion 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 (4), (B), (C) and (D) as Stven below.

(A)

(B)

(C?

(D)

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

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

Assertion (A) is true, but Reason (R) is false.
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>210, 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

65/5/2
@

any point common with the feasible region.

Page 11 of 23 P.T.0.
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20, IYHIT (A) : IﬂTﬂAz{xeR:—lsXS1}.€lﬁ’f:A——>A,f(X)=x2§RT

i &, A1 £ STresTesh S T © |
o ®:  dRy=-leA3dx=: 1A
ECLERC]

wwﬁwﬁ%agwﬁa (VSA) TR % T &, Fordl e & 2 31 6 |
91, sec™! (2x + 1) %1 I I hITSTC |

29. T oI hl BISAT 2 cm/s AT EE MR /s A RITERNE
’ W%mﬁmﬁamﬁquﬁm4 cm YT ST 6 cm |

23. (%) @aﬁmﬂma‘%ﬁr@ﬁwmﬁ,wsﬁaﬁaﬁsﬁsg _9} 4k ek
4} 435 —ok oA

3TeraT |
@ @ oa,b s ¢ & @ ufw § s R 2.5 =7.¢ 3N
FxF=axT, s # 0¥ auefE b=

va s s o e e, e R 5 BT A (4,1, - B (6,2, - D E WA
TP T ST ST ST & 3 3 e et foig A AB St ww- Bt | 37
%gﬁ%ﬁ%@m%ﬁqqgﬁamﬁﬁm%l

. Faiie, SBE o aree I
25. (F) x &T,\/&;ggﬂ |

T

2
@) aﬁy=5cosx—3sinxss‘,?ﬁmmﬁ»’g% +y=0%|
' X
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20. Assertion(A): Let A={xeR:-1<x<1}LIff: 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 sec! 2x+ 1).

22. The radius of a cylinder is decreasing at a rate of 2 cm/s and the altitude
is increasing at the rate of 3 cm/s. Find the rate of change of volume of
this cylinder when its radius is 4 cm and altitude is 6 cm.

23. (a) Find a vector of magmtude 5 which 1s perpendlcular to both the
vectors31 —23 + k and41 +3J ——2k

OR

c be three vectors such that a b 2_3 and
, a #O Showthatb—c.

(b) Let

and
9
X C

24. 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.

25. (a) Differentiate

with respect to x.

Sinx
+/COSX

OR
d2y |
(b) If y=5cosx—3sinx, prove that — +y=0.
dx
65/5/2 : Page 13 of 23 P.T.O.
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5o @ue A 6 T (SA) TR % T 8, ol e o6 3w T |
96. eIeefF f(x) = tan~! (sin x + cos x), AT [0, ﬂ FaduT BT 2 |

97. (%) U fyemefl R U &1 9 el T b Gle 1 MR 07 3 @ %
S %1 e ) TR 0-2 § | 3UH T T T St 6 shi Tl
TR, T ST ST B Sa T ot o TlE fE &, 0-3 1§ | ST 91
a‘ﬁﬁm%a%%rmﬁ '

Q) W, T S o e S T e s, TEd € |
G T s e &, T ST g o gE O i e e S T |

-y aT

@) T Afh 6 I w7 U ST & et 6 99 oft 4 U ¥ | I8 W e 9
AT T e, T-U ek Qi ST eRreraT 8, BT SR el ¢ e 1 I
S & T e ST @ | 7 B

(1) Ty T et ot T T ek e |
(i)  efemeh =T (SR ol TEAT) Sh ST |

28,  ITachel THIEH

dy v . cosec(i) = 0; % ffTe 5@ @ AT, e e fhy = 0, Sox = 1
X

dx x

=
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SECTION C

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

26. Show that f(x) =tan™! (sin x + cos x) is an increasing function in [0, g}

27. (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.

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

28.  Find the particular solution of the differential equation

dy _ Yy cosec(zj = 0; given that y = 0, when x = 1.

dx x X

65/5/2 Page 15 of 23 | P.T.O.
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29, (%) TFAHNY:

2%
dx
j(x2 +3)(x2 ~5)
FUat

@) Wﬁm?ﬁﬁq

x 2|+|x- 4}

b—"——;ﬂk

30, Freeron Yfas ST T (LPP) o forg st aef/aret forg 31 i |
7 = bx + 10y
et et o Sfaria
x + 2y < 120

X +y=60
x—2y=20
x,y=20

31, &) ARa+b+c=0%fmi|a|=3|b]=5 | ¢ =78 a3
| b 3 < s i §r AT |

AT

@ R uee ERw @ ¥R B % g @ wm o ®, @ fag Al

=|a —B)|=sin-e-.
2 2
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29. (a)

(b)

Find :

2%
dx
J'(x2 +3) (x2 -5)

OR

Evaiuate :

J1x-2]+/x-4) &

30. 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=60
x—2y>0
x,y20
81, (@ Ifa+b+c=0 suchthat |a| =3, |D|=5 |<C]| =7, then
find the angle between 2 and b .
OR
- = : o .
(b) If a and b are unit vectors inclined with each other at an angle
. 06
0, then prove that é— | 2 -1 |= sin.
65/5/2 Page 17 0f 23 P.T.O.
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sgEvEd 4 FH-3HE (LA) TERF T E PR TRE % 5 HFHE |

32.

33.

34.

35.
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Ty = Jx I T SR | T S 6, Wy = %, x =43 zom
oo =rgertar & o &1 BT &hed 1 SIS |

£ 10,000 Y TRTH 10%, 12% 3 15% i s 2T A o PR § e SR |
et ST Bt s g T o T 1310 2, Eeiiten T ST e T 6T S
e TRr e FrawT 1 S A T 190 FAF | aree farfer 3 ST @ ST & S
ﬁ?ﬁﬁﬁésﬁﬁméﬂéﬂﬁm?maﬁmi |

@) @ XJ5“2 = ygl = “Z‘g"‘ w g @, 1, 4) ¥ =T T S F G I

EJSIA

YT

<

@) 3‘—;)1-1— = ——;—-1- = Z;‘l 1 e fiig T HiRe < g (-1, -1, D F

22 %@ﬁ?«;ﬁm%l

a L1
(F) T o Rt ‘@’ % T, (t+-1t-j &+ Ty 2t =7 e ARG,
et ¢ U TR At Se T |
FroraT

@ AR yRew = ad %,aﬁaaﬁzbﬁm%,a% R

Page 18 of 23




T ¥

 SECTION D

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

32.

- 38.

34.

35.

65/5/2

&

Draw a rough sketch of the curve y = Jx . Using integration, find the

area of the region bounded by the curve y = Jx , X = 4 and x-axis, in the

first quadrant.

An amount of T 10,000 is put into three investments at the rate of 10%,

12% and 15% per annum. The combined annual income of all three

investments is ¥ 1,310, however the combined annual income of the first

and the second investments is ¥ 190 short of the income from the third.

Use matrix method and find the investment amount in each at the

beginning of the year.

(a)

(b)

(a)

(b)

Find the foot of the perpendicular drawn from the point (1, 1, 4) on

x+2 y+1 -z+4

the line = =
5 2 -3
OR
Find the point on the line X;)l = y;l = Z;4 at a distance of
2/2 units from the point (-1, -1, 2).
t+1
For a positive constant ‘a’, differentiate a t | with respect to

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

OR

.oody .
Find Ey- if ¥+ %Y + x*=aP, where a and b are constants.
X

Page 19 of 23 P.T.O.




R Ea O
e T
S GUE B 3 T SR STETA 5 8, 5 e o 4 3 7 |
TERTOT TS — 1

36, T Wl o S F o wfesEl e SEd © | W%W%lﬁ%ﬁa‘oﬁm
10 &, Wﬂﬁ%ﬁ%rﬁ%ﬁ%fﬁq 12%%@%%%%8@3@@%1
dohmquﬁsﬁ d‘ld%WW%WﬁTW%W@WW
25%, 35%, aﬁMO%amm‘am:n%mmlem SO Tt T g ofist o U, 3 T Ot
F firen RT T 7R ST AT Ao | ST US|

S e 36 T ), et et o s At

(1) Wwﬁﬁm@m%wﬁaﬁﬁaﬁaﬁwﬁmaﬁﬁm 2

Gi) et T iR & R e T o st R, 98 S ge R g T S
3T BT E 2 2

TRI0T 37809 — 2

37. U §ES B AN AN Y g T ARG Hl SRR STeFET ST 2, TSTEeT SR TR ©
33 e i | iiTr SU UTY S S U S % oY STk Ue it i g,
SeforT o =ITeaT & o gt e = & |

39 T o AU T, FreferRaa TeAt & ST AN :

(i) s = aﬁgré..xn%wmré yﬁéﬁﬂ%ﬂ@ﬁéﬁ%@)ﬁx
FT SR (V) (S et ®) % vt # e shiisT | | 1
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SECTION E

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

Case Study - 1

36. A gardener wanted to plant vegetables in his garden. Hence he bought
o 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 :
(60) Calculate the probability of a randomly chosen seed to germinate. 2

(i1) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2

Case Study - 2

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 :
@) 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. 1
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(i) Find g_s_

X

(iii) (a) Find a relation between x and v such that the sﬁrface area (S)
is minimum.
- OR
(i) (b) If surface area. (S) is constant, the volume V) = %(SX — 2x9),

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

for x = \/—_Sj
6

Let A be the set of 30 students of class XIlin a school. Let f: A —s N ,Nisa

set of natural numbers such that function f(x) = Roll Number of student x.

Case Study - 3

On the basis of the given information, answer the following :
1) Is f a bijective function ?

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

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

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

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer.

OR

(iii) (b) LetR be a relation defined by
R ={(x, y) : x, y are Roll Numbers of students such that y = x3}.

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