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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(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 calculators is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1.

If; + B) -1 and : ~2i —23'\ +212,then |g)| equals :

@ V14 (b) 3

© V12 @ V17

The direction ratios of a line parallel to z-axis are :

(a) <1,1,0> b)) <1,1,1>

(c) <0,0,0> (d) <0,0,1>

Ashima can hit a target 2 out of 3 times. She tried to hit the target twice.
The probability that she missed the target exactly once is

(a) (b)

O W
O|—= Wl

(c) (d)

65/1/3 ~~~~ Page 3 P.T.O.



Bad f(x) = x| - %, x=0W

(a) Wdd ], Weg ATheHIT & 8 |

(b) HAd YT JTHAHE B |

(¢ 7 Tad g 3R 7 & STasher i 7 |
(d) TIHTHN B, W] Fad &l 8 |

0 1 .
zrm{ 0}?r?ﬂ(3I+4A)(31—4A)=x21%,?ﬁxw/ésmtr%/%:
(@ +J7 (b) O
(¢ £5 (d 25
AR THHT x dy — (1 + x2) dx = dx T AP A 8 :

3 3
(a) y=2x+%+C (b) y=210gx+%+C

X2 X2
(c) y=—+C d y=2logx+— +C

2 2
ﬁf(x):a(x—cosx),Rﬁﬁiﬁ'{W%,Fﬁ‘a’ﬁﬂﬁﬁﬁ?ﬁﬁﬁ?@]ﬁ%?
(a) {0} (b) (0, )

(€ (=<,0) (d) (=0, )

Torelt ek T TN % ATCRE e § gea &9 W 3 foeg (2, 72),
(15, 20) AT (40, 15) & | AfE z = 18x + 9y 32T Held &, dl

(a) 1z, (2,72) W Afehad aT (15, 20) W =Fd9 2 |

(b)  z, (15, 20) W ATHAT AT (40, 15) W =9 7 |

(¢) 1z, (40, 15) W Afehad aAT (15, 20) W =FdH 7 |

(d)  z (40, 15) W Afehad a1 (2, 72) W ~AqH 7 |

CRl x—-y20, 2y<x+2, x>0, yZO‘g{lT[aﬁ'ﬂ'{:iTlﬁ éﬁ%?ﬂﬁﬁl@ﬁ
I T R

(a) 2 (b)

(o0 4 d 5
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4. The function f(x) = |x| —xis:
(a)  continuous but not differentiable at x = 0.
(b)  continuous and differentiable at x = 0.
(c) neither continuous nor differentiable at x = 0.

(d) differentiable but not continuous at x = 0.

0 1
5. If A= { 0:| and (31 +4 A) (314 A) = x21, then the value(s) x is/are :
(@) =7 (b) O
(¢ *5 d 25

6. The general solution of the differential equation x dy — (1 + x2) dx = dx
is:
3 3

(a) y=2x+%+C (b) y=2logx+%+C
2 2
() y=%+C () y=210gx+%+C
7. If f(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, <)
() (=o0,0) (d) (=00, 00)
8. The corner points of the feasible region in the graphical representation

of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z is maximum at (2, 72), minimum at (15, 20)
(b) z is maximum at (15, 20), minimum at (40, 15)
(c) z is maximum at (40, 15), minimum at (15, 20)
(d) z is maximum at (40, 15), minimum at (2, 72)
9. The number of corner points of the feasible region determined by the
constraints x—y >0, 2y<x+2, x>0, y>0is:
(a) 2 ®) 3
(0 4 d 5
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11.

12.

13.

14.

15.

Ifg foret o oTg A T AZ—3A+1=08 AN AL =xA + yI g, @ x +
yHIAE R :

(a) -2 b) 2
() 3 d -3
2 .
afg |:z 1] Teh TR TSR &, I x o a¥l T¥a JHI 1 [UHSA
X—
=
(a) 6 b) -6
(0 0 d -7
AT ATH T 3x 3 AIE & o |adjA| =648 | @l |A| ST 7 :
(a) had 8 (b) hIA -8
() 64 (d 83Y¥AT-8
3 4]

IGA = -y 7 AT 2A + B T I TSI 7, Al B K ¢

(6 8] -6 —8]
(a) (b)

10 4 —10 —4]

5 8] -5 =8
(c) (d)

10 3 -10 -3]

2

1+ cos 2x -t ‘@T’ e
(a) sec?x (b) 2sec?xtanx
() tanx (d —cotx
6
I secz(x—%) dx s %’ :
0

1 1

el b _
(a) 5 (b) 7
© 3 @ -3
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10. If for a square matrix A, A2 — 3A + I = O and A~1 = xA + yI, then the
value of x + y is :

(a) -2 (b) 2
(¢) 3 d -3

X 2
11. If [ :| is a singular matrix, then the product of all possible values

3 x-1
of xis:
(a) 6 (b) -6
(c) 0 d -7
12. Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A] is equal to:
(a) 8only (b) —8only
() 64 (d 8or-8
3 4
13. IfA= {5 2} and 2A + B is a null matrix, then B is equal to :
6 8] [ -6 —8]
(a) (b)
110 4] -10 —4]|
5 8] [ -5 —-8]
(c) (d)
110 3] -10 -3
N 2 .
14. The primitive of ——— is
1+ cos 2x
(a) sec? x (b) 2sec?xtanx
(¢c) tanx (d —cotx
L
6
15. I sec?(x — %) dx is equal to:
0
1 1
(a —= b)) --—=
J3 J3
© 3 @ -+3
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17.

18.

2 3
TR HIHLOT %{%) = siny ! SIS AT =TT HT ANTHA 2 :
(a) b (b) 2

(c) 3 d 4

p o1 98 W s e afewm o) +p) + k aum—4i —6) + 26k wER
NECHI-AE

(a) 3 b) -3
17 17
(C) —? (d) ?
Ak RrE TR R Ru s § o+ wrakw i — ] Wusw J2 %0
(a) -1 (b) 1
(c) 0 (d) 3

I G&IT 19 3K 20 FYT Uq a@ SGIRT I & IR IAF T T 1 HE
8 1 51 #o7 137 7T & ford v @i s7fmerT (A) T G F 7% (R) GRT Sifabd [ o7
& | 37 Il & T& I 7149 157 7T FIE (a), (b), (¢) 3R (d) § & T T |

19.

20.

(a) AR (A) 3R Toh (R) HI T&l & 3R b (R), AR (A) Hi Fal
ST LT & |

(b)  AHFE (A) 3R T (R) THI &l 8, T Tk (R), AMHR (A) T T2
TS TgT T 2 |

(c)  ATRAA (A) W&l & A1 Toh (R) T 3 |

(d)  3HH (A) TAd B AT %k (R) 7T 2 |

37

FFHIT (A): B flx) = 2 sin! x + R I& x e[- 1, 1] &1 9iE
n bm
7% (R) : sin~! (x) <Al q&F HH M@ 1 IR [0, 7] B |

BT (A): Tagam (1, 2, 3) T (3, —1, 3) ¥ TR W Il @1

Wx—3:y+1:z—3%|
2 3 0

HG&(R) %@ﬁ (X17 y]_, zl)F[?JT (X2, y2, z@ﬁ%ﬁﬁﬂﬁ&ﬁﬁ@ﬂ
e 22X - YT o Z7E g

X2 —X1 Y2 —¥1 Z2 — 721
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16. The sum of the order and the degree of the differential equation

2 3
%+(%) =siny is:
(a 5 (b) 2
(¢) 3 d 4

N A
17. The value of p for which the vectors 2/1\ + p3'\ + k and — 4/1\ - 63'\ + 26k

are perpendicular to each other, is :

(a) 3 (b) -3

17 17

- =L d ==

(c) 3 (d) 3

A A A A
18. For what value of A, the projection of vector i +Aj on vector i — j is+/2 ?

(a -1 ® 1
(c) 0 d 3

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. 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 and Reason (R) is false.
(d)  Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : The range of the function f(x) = 2 sin1 x + 3771, where
xel-1,1],is [E, 5—"}
2" 2
Reason (R): The range of the principal value branch of sin™1(x) is
[0, m].
20. Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
(3,-1,3)is x—3 _ y+1 _ z—3.
3 0
Reason (R): Equation of a line passing through points (xy, yi, z1),
X—X1 y-Y1 _ z2-71

(x9, Y9, Z9) is given by = .
X9 — X1 Y2 —¥1 Z3 — 11

65/1/3 ~~~~ Page 9 P.T.O.
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Qs @

39 GUg 4 37fq Tg-F0F (VSA) FBR & T97 8, o780 J9% & 2 3% & /

21.

22.

23.

24.

25.

I &1 o TEATS 1 U 9 8, A o HEAE T HIY STl 3T S i
AR = & |

(%) fix) = 2x g IRIYG B £: A — B, Thehl 3N 3=aes il & | Ife
A=1{1,2, 3,4} 8, @ 99=@ B I1d sIfT |

3HUAT
(@) =M Fa HIa
sin_l(sin %Tnj +cos_1(cos %Tn) +tan~1(1)
qfmr 343 % 98 oft oRw A AT S afew | 4§ + k 5 q@d |
(%) = @ S mpfa § gmie mu famgelt A, B 9 ¢ % feufy afew s

> - -
a,b?‘ﬁ’ﬂc%l
[ 4 L 4 @

- - -
A(a ) B(b) C(c)
a&ﬁ::gﬁaé,aﬁ?ﬁzwﬁ%qﬁmwl
AT

(@) s@ e 6 =0 W e Tl x=20+2, y=T7A+1,
2=—380—-3TqMx=-pn-2, y=2u+8, z=4u + 5 &, TER T &

RIEEN
-1 -1
Ifg x=vat® "t g y=va® "t R, @ gwize Xg—y+y=0.
x

Qs

3T G § &Tg-3F70F (SA) TR & 97 8, 1578 % F 3 3F & |

26.

(%) ¥ @ HIN :

eX sin x dx

O G N | A

HAAT
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o
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
21. If the product of two positive numbers is 9, find the numbers so that the
sum of their squares is minimum.
22, (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If
A ={1, 2, 3, 4}, then find the set B.

OR
(b) Evaluate :

sin~! (sin %Tnj + cos~! (cos %) +tan~1(1)

23. Find all the vectors of magnitude 343 which are collinear to vector
i+ +k.
24. (a) DPosition vectors of the points A, B and C as shown in the figure

- - - ]
below are a , b and c respectively.

° ® °
- - -
A(a ) B(b) C(c)
—> 5 —> - - -
If AC = ZAB,express c intermsof a and b .

OR

(b)  Check whether the lines given by equations x = 2A + 2, y=7A + 1,
z=—-3L—3andx=—u—2,y=2u+ 8, z =4u + 5 are perpendicular
to each other or not.

-1 -1
25. Ifx=vat® "t y=ya%t t,thenshowthatxj—y+y=0.

X

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.
26. (a) Evaluate:

eX sin x dx

O e O | A

OR

65/1/3 ~~~~ Page 11 P.T.O.



(@) @ IR
1
j cos(x —a) cos(x —b)

27. Y JTd hIfIT :

[log (sin x) — log (2 cos x)] dx

O e 0 |

28. Jd i ;
2

J' X
x2+4)x2+9)

29. (%) aawatﬁa»—m? _ % =sin1moq|qqosama?r%m|
X X X

AU
(@) 3Taha TR j—y = sin(x + y) + sinx — y) @1 fafSee g 7@
X

Wlméﬁqy=0%?ﬂax=£%|

30. =1 Was TUm gHE i ARG g A hITT
U, x + 2y <12,
2x +y <12,
X+ 1:25y > 5,
x,y=>0
% AT z = 600x + 400y T AThad A F1d fhfoTw |
31. (%) forelt amgfeas =X X 1 WiR¥ekar sed i feam o 2
X 1 2 3
k k k
P(X) By 3 5

(i) k1 HH F1G hIVT |

(i)  3d IS P(1<X < 3)
(iii) X T H1EY E(X) F1d hIfST |

HAAT
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(b)  Find:

j

dx
COS(X a) COS(X b)
217. Evaluate :

[log (sin x) — log (2 cos x)] dx

O e 0 | 3

28. Find:
2
I 2 8 5 o X
x“+4)x“+9)
29. (a) Find the general solution of the differential equation
dy 2y .1
-4 — = =gin—.
dx X X
OR
(b) Find the particular solution of the differential equation
dy

— =gsin(x +y) + sin(x —y), given that when x = g, y=0.
X

30. Solve the following linear programming problem graphically :
Maximize z = 600x + 400y
subject to the constraints :
X+ 2y <12,
2x +y <12,
x+ 125y > 5,
x,y=>0
31. (a) The probability distribution of a random variable X is given below :

X 1 2 3

PX) | &

k | k
2 3

o~

(i)  Find the value of k.

(i) Find P(1 <X < 3).

(111) Find E(X), the mean of X.
OR

65/1/3 ~~~~ Page 13 P.T.O.



[Ei[E
e
(@) Adqu B UH w@ad = & f P(AN B) = i A P(A NB) = % 71

P(A) 9T P(B) FTd shif9T |

Lus 9
39 @8 H -390 (LA) YR & 97 &, 574 9edeb & 5 37 & |

1 2 -2 3 -1 1
32. (%) A A=|-1 3 0| @M Bl=|-15 6 -5| ® @
0 -2 1 5 -2 2
(AB)~! 3Tq SHifSr |

HAAT

(@) o1z fafy grn e ot feem =t 8@ il

X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3
33. (%) 34 @ & dfew qun i wHfeo w1 hifse, Sofag (1L, 2, -4 9
Bl Wl & a1 g3t A3, 3, — 5) @1 B(1, 0, —11) ! e areft
TG GAMR @ | 37q: 31 Q {@131l o o 61 gl J1a i |

HAAT

(@) famgatl A1, 2, 3) @1 B(3, 5, 9) ¥ Bk S ATcl 1@ % HHIHT FTd
HINT | 371q: 39 W@ W 3 fawgati o fgeme 7 Hife, s fog B o
14 513 I g0 W 7 |

34. THTHTH o AN @137 y = 4x + 5, x + y = 5 AT 4y = x + 5 % gRI 2R §TY
& T SABA [TA I |

35. TUH Uy R, drdidsh GEAST o =¥ R W 30 YR uiwfyd 3 &
R={(x,y):x.y U URET G 8} | SIta T 6 91 R, Taqged, Tata 1
THshiHeh & 1 & |
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(b) A and B are independent events such that P(A N B) = i and
P(A 1 B) = - Find P(A) and P(B).

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

1 2 -2 3 -1 1
32. (a IfA=|-1 3 O0|landBl=|-15 6 -5/, find(AByL
0 -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :

X+2y+3z2=6

2Xx —y+2z=2

3x +2y—2z=3

33. (a) Find the vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, — 11). Hence, find the distance
between the two lines.

OR

(b)  Find the equations of the line passing through the points A(1, 2, 3)
and B(3, 5, 9). Hence, find the coordinates of the points on this line

which are at a distance of 14 units from point B.

34. Find the area of the region bounded by the lines y = 4x + 5, x + y =5 and
4y = x + 5, using integration.
35. Arelation R is defined on a set of real numbers R as
R ={(x, y) : x.yis an irrational number}.
Check whether R is reflexive, symmetric and transitive or not.

65/1/3 ~~~~ Page 15 P.T.O.



QUE T
59 GG H 3 YU 37797 STENRT J97 & 1577 Ideb & 4 37 & |
TEHIUT AT — 1

36. 1 3Tepfd # QT U ¥F, ST 9@ AT WP Bl SR T @, Th WY ER
et I T U hl 7=t et 2§ |

Teh UHT Joh, TTHhT YoaTeh 9T I & 90 8, H T 91 =T -1 a7 9 §
2 cm3/s sl T oL T UHT 2Uh @1 2 | AFGThR b o1 31el-3fd =hior 45° 7 |

T ST oh IMIR R T 7T o I FC
(i) 3 H Ul % AT I BT v UG H o3k hifT |
(i) S8 99T I« r = 2+/2cm 8, Ba1 & sieeq &l € F1d it |

(i) ($) 39 T I« r = 24/2cm B, AFHR ¢h & Tl d o =2 i
A HIWT |

AT

(i) (@) 9 fofe S9E 4 cm 3, 39 0T S b’ &% d9ga I R @
HIT |
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.

A tap is connected to such a tank whose conical part is full of water.
Water is dripping out from a tap at the bottom at the uniform rate of
2 cm3/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :
(1) Find the volume of water in the tank in terms of its radius r. 1
(i1)  Find rate of change of radius at an instant when r = 2 V2 em. 1

(1i1) (a) Find the rate at which the wet surface of the conical tank is
decreasing at an instant when radius r = 2 V2 em. 2

OR

(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm. 2

65/1/3 ~~~~ Page 17 P.T.O.
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Case Study - 2

37. There are different types of Yoga which involve the usage of different
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure

below :

< ' Anusara Yoga

Kundalini Yoga
’ R
Vinyasa Yoga p
v,

Hatha Yoga

="/

Types of Yoga

65/1/3 ~~~~ Page 19
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F= & T8 -7 H, T FEEe % Arl g fohw T A fafie geRR & A
A, BT C bl TiRepareti sl guiian o B | 98 ot oo e @ T & "eww g
C TR o AN A <hl TTR¥eRdr 0-44 3 |

B
A x C
0-11
ST TS o SER W, Fre T % 3 A

(i) xR HH HTd hITIT |

(i)  y 1 AW F1d HIST |

(iii) () P(%) RIGICAIS 1l

HAAT

(iii) (@) WIRehdl A@ hiNT fF HEEE &1 TH Agesd I T T
A 3T B SR T I LAl & Teg C TR T 8 |
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The Venn diagram below represents the probabilities of three different
types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

B
| x |
0-11

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

(1) Find the value of x. 1
(i1))  Find the value of y. 1
) C
(1i1) (a) Find P(—) . 2
B
OR

(iii)) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2
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ThIOT ALY - 3
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Case Study -3

38. The equation of the path traced by a roller-coaster is given by the
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis

at a point (0, — 1), answer the following :

(1) Find the value of ‘a’.

(i) Find f"(x) atx = 1.
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