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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(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 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 |£)| equals :

@ V14 (b) 3

© 12 @ 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)

Ok w|bo
O|—= Wk

(c) (d)
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Bad f(x) = |x| —x, x=0W

(a) ©dd 8, Wrg e T8l 8 |
(b) HAd AYT AT 7 |

(¢c) A Had g 3R T & ATheHT g |
(d) TIHAHN B, T Fad & 8 |

0 1 .
zrm{ 0}6941(3I+4A)(3I—4A)=x21%,?ﬁxw/é%nﬂ%/%:
(@ +J7 (b) O
(¢ £5 (d 25
TR THHT x dy — (1 + x2) dx = dx T AP A 8 :

3 3

(a) y=2x+%+C (b) y=2logx+%+C
2 2

© y=-—+C d y=2logx+ > +C

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

() (=o0,0) (d) (=00, 00)

Torelt ek T FHE % ATCE EIw § gEa & % 2 faeg (2, 72),
(15, 20) T (40, 15) 8 | IE z = 18x + 9y I B &, dl :

(a) 1z, (2, 72) T Afham q (15, 20) T AT B |

(b)  z, (15, 20) W AfHaT qAT (40, 15) T =T 7 |

(¢ 1z (40, 15) W Afhaq q (15, 20) W AT 2 |

(d)  z (40, 15) T AfIHhay qeM (2, 72) W A ® |

Ul x—y2>0, 2y<x+2, x>0, yzomaﬁwm%sﬂﬁﬁﬁaﬁ
S =T B

(a) 2 (b)

(o0 4 d b5
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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.
(¢)  neither continuous nor differentiable at x = 0.

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

0 1
5. If A= { O:| and (31 +4 A) (31—4 A) = x21, then the value(s) x is/are :
(@) +J7 (b) O
(c0 =£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=2logx+%+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 18 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) zis 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 b) 3
() 4 d 5
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10.

11.

12.

13.

14.

15.

fe foreft o 3TTeqg A fTU A2 3A +T=0R @M AL =xA + yI &, A x +
yoh! AF 2 :

(a) -2 b 2
() 3 d -3
2 .
afg |:)?j 1] Teh STGHHUIE TSR &, A1 x o a¥l T¥a T 1 S
X—
=
(a) 6 (b) -6
(0 0 @ -7
AT ATH THI 3x 3 AYE & b |adjA| =648 | Tl |A| SO 7 :
(a) had 8 (b) hadA -8
(c) 64 (d) 83AYAT-8
3 4]

aGA = - 7 AT 2A + B T I ATSYE 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 %fr, e
(a) sec?x (b) 2secxtanx
(c) tanx (d —cotx
6
I secz(x—%) dx s % :
0

1 1

= b _
(a) 75 (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
(c) 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]
e 2 .
14. The primitive of ———— is
1+ cos 2x
(a) sec?x () 2sec?xtanx
() 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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16.

17.

18.

2 3
AT THIHTI %{%) = siny @l SIS AT =TT HT ANTHA 2 :
(a) b (b) 2
(c) 3 d 4

p o1 98 T s e afew o) +p) + k aum—4i —6] + 26k WER
NECHIA

(a) 3 b) -3
17 17
(C) —? (d) ?
A RrE T fRu e § o+ wrakw i — ] Wusw 2 %0
(a) -1 (b) 1
(c) 0 (d) 3

I GBI 19 3K 20 FYT Uq a@ SGIRT I & SR IAF T T 1 HF
8 1 51 #o7 137 7T & ford ue @l s7fmerT (A) T G F 7% (R) GRT SAfabd [ o7
& | 57 J971 & &gl I 714 157 T Figl (a), (b), (c) 3R (d) F & g7 FrT |

19.

20.

(a)  SHHIA (A) 3R Toh (R) THI Tl & AR Toh (R), ANTRAT (A) i Fal
SIRET LT & |

(b) AR (A) 3R T (R) GHT T1I 7, Tq T (R), ATWHH (A) I €&l
AT 7T Hdl B |

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

(d)  3HH (A) TAd & AT b (R) T 2 |

FYHIT (A): BT f(ix) = 2 sin~! x + %" J&l x e[~ 1, 1] HT IR
T 5m

@b (R) : sin~! (x) &1 &I T ITET &l IRER [0, 71] B |

Sfpe (A) : oGt (1, 2, 3) @1 (3, — 1, 3) ¥ B S arell @M H
Htﬂwx_g_y-l_l—z_gél

2 3 0

HG&(R) %ﬁaﬁ (Xl, NAE Zl) adT (X2, Yo, zz)ﬁ@WTﬂﬁaﬂFﬁi’@TW

w2 XL = YTV o ZTAL 3

X2 —X1 Y2 —¥1 Z3 — 71
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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
(c) 3 d 4

17. The value of p for which the vectors 2/1\ + p3'\ + 12 and — 4/1\ - 63'\ + 261l£

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 (b) 1
e O 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), (¢) 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 sin~1 x + 3711, 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
x-3 y+1 z-3

3,—-1,3)is

( ) 3 0

Reason (R): Equation of a line passing through points (x1, yi, z1),
X—X1 y-Y1 _ z2-71

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

39 GUg 4 37fq Tg-F70F (VSA) FBR & T97 8, 78 Je9%b & 2 3% & |

21.

22.

23.

24.

¢ 3 99 FEIIRA 1 PHGBA 9 7, A o HEAW 1A HIST STfch b ol h

ANTRA =AW & |

(%)  fix) = 2x g IRAITYG B £: A — B, Theh! 3N 3M=aes ol & | afe
A=(1,2, 3,4} 3, 9 9g=" B Ad HifT |

AHYAT
(@) WM F1d i :
sin_l(sin %j +cos_1(cos %) +tan~1(1)
giHTor 34/3 %%Hﬁﬁgﬁﬂﬁﬁﬁmﬁﬂﬁﬂ /1\ +3'\+12% @C@‘&ﬁl
(®) = @ 7S smpfa § gwin U famgelt A, B 9 ¢ % feufy afew s

> - -
a,b?‘Wﬂc%l
[ 4 L 4 @

- - -
A(a) B(b) C(c)
aﬁﬁ:%ﬁa%,aﬁ?ﬁ?am?%qﬁﬁmaﬁﬁm
AT

(@) s fice 6 w1 Wi e sfido x=20+2, y=7A+1,
z=—30—-3TqMx=-pn-2, y=2u+8, z=4u + 5 &, WER Aead &

BRI

-1 -1
25. af X=1/atan 6 gom yquacot t 3 q zwieu fR ij+y=0.
X

Qs

3T GV § &Tg-3F70F (SA) TR & 97 &, 578 % F 3 3F & |

26.

(%) ¥H @ HINT :

eX sin x dx

O e O | A

YT
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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 functionf: 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 %T) +tan~1(1)

23. Find all the vectors of magnitude 343 which are collinear to vector
A A A
1+j + k.

24. (a) Position 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—ygot t,thenshowthatxg—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.



(@) @ I
1
j cos(x —a) cos(x —b)

27. HHE A hiforu

[log (sin x) — log (2 cos x)] dx

O e 0 | A

28. 3Td hifv :
2

J' X
x2+4)x2+9)

29. (%) 3Tk GHIH ? & sinl T A T AT hITT |
X X X

BPE)
(@) AaHhar THiHW 3—3' = sin(x + y) + sinx — y) @1 fafsse g 5@
X

ﬁﬁmlﬁzﬂéﬁy=0%?ﬂax=£%|

30. =1 e TumH THEN Hi ARG T FA HIT ¢
U, x + 2y <12,
2x +y <12,
X+ 1:25y > 5,
xX,y=>0
% AT z = 600x + 400y T AThad A F1d fhfST |
31. (%) Torsll agfes® =X X o1 WTRekar e it feam o 2
X 1 2 3
k k k
P(X) By 3 5

(i) k3 HH 319 HIfT |

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

HIAT
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27.

28.

29.

30.

31.

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

(b)  Find:

j
dX

Evaluate :

[log (sin x) — log (2 cos x)] dx

O e 0 | A

Find :
2

X
dx
-[ x2+4)x2+9)

(a) Find the general solution of the differential equation

dy _% = sin 1
dx X X
OR
(b) Find the particular solution of the differential equation
dy

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

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
(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).

(i11) Find E(X), the mean of X.
OR



(@) Adu B UH @ad = & 6 P(AN B) = i A P(A NB) = % 71
P(A) @91 P(B) FTd i |

Qs ¥

59 @Ug 7 3909 (LA) IHR & J97 &, 578 J9% & 5 37% 8 /

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

HIAT

(@) ez fafy gro e et fem =t ga i

X+2y+3z2=6
2x—y+z=2
3x +2y—2z=3
33. (%) 3W @ & dfew qu i wefeR w1 hife, Sofag (1, 2, -4 9

BIRL ST 8 a1 femgati A(3, 3, — 5) @1 B(1, 0, —11) ! fae areft
@1 % TR & | 3q: $91 & {@1eii o o= i g Aa HINT |

YT

(@) famgali A1, 2, 3) A1 B(3, 5, 9) © BIRt I dTell W@ o FHIHUT 1A
HIRT | o1a: 39 W@ W A fargeli & Frdwes wma Hife, S feg B @
14 513 I g0 W & |

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

35. TUH a9 R, drdidsh HEASAT o =¥ R W 30 YR qiwfyad g &
R={(x,y):x.y U URET G 8} | SIra T 6 F1 R, Taqged, Taia 1
HshTHeh & 1 TaT |
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(b) A and B are independent events such that P(A N B) = i and
P(A NB) = 7. 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|landB'=|-15 6 -5/, find(AB)L
0o -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :

X+2y+3z2=6

2x—y+z=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.
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QUE T
59 GG H 3 YU 37797 STENRT J97 & 1577 Ideb & 4 37 & |
TEHIUT AT — 1

36. i 3Tepfa # quiT U ¥F, ST 9@ AT WPl TSR T @, Th WY ER
Il 3 T U hI =St et <d B |

T U1 3, ST YaaTehR 90T 9 & 90 8, § Ush 9l o =7 997 9 °
2 cm3/s <hl GHAM < U] 29k @1 8 | TFaTehR deb ohl A3 <hivr 45° 7 |

I IS oh SMUR W 0 7t o I T
(i) 3 H Ul % A I BSAT v UG H o3k hifT |
(i) 39 99F I9 r = 2/2 cm B, 5591 & e 1 @ 7@ il |

(ii) (%) U 9 9 r = 24/2cm 7, TFATHR ¢k o Tl dd o =2 i
T I HIY |

AT

(ii)) (@) 9 fofe S8 4 cm 3, 39 99T S8 W’ & Sgad sl g T4
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.
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm. 1
(iii) (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
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ThIOT FEFTT - 2

87. I b h3 ThK & oW A & falid TR o 36, THH-T1eHT, JT0MRMH Seanie
2 9 fop fom o aerfer T 2

- —

ATAR A

HEfert anT

e =

EEL I

2T I

T &k TR
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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 o
Kundalini Yoga
Vinyasa Yoga )
Bikram Yoga
a Hatha Yoga )

Types of Yoga
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f= & T8 oH-3TR{d H, U FEgel % AR g fohu T A fafie weRR o AN
A, BT C bl TTRrehareti sl guiian T 2 | 98 off feon man @ 16 v wew= g
C TR o AN A <hl TTReRdT 0-44 3 |

I S

P TSt % SUR W, Fre g & 3w A
() x A @ T |

(ii)  y 1 |9 F1d i |

(iii) (%) P(%) Fa I |
CRC)|

(i) (@) WIRehdl @ hIT fh TR &1 Th Agesdq AT T 46
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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.

I |

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

(1) Find the value of x. 1
(ii))  Find the value of y. 1
) C
(ii1) (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 AT - 3

38. Teh UH-ShIEE G q¥ TohAT 7T U9 91895 f(x) = a(x + 9) (x + 1) (x — 3) G
e 2 | AfE ¥8 TRt y-318 i fag (0, — 1) W firetan 8, a1 F1 3 3
CUEE

(i) ‘@’ 79 JTd hIFVT |
(i) x=1W f(x) Id HIfT |
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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) at x = 1.
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