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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(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+tanx dx is equal to :
1-tan x
(a)  sec? (E + x) +C (b)  sec? (E - xj +C
4 4
(c) log | sec (g + xj +C (d) log | sec (g - xj +C
L
6
I sec?(x — %) dx is equal to:
0
1 1
(a — b) - —
V3 J3
© 3 @ -+3
The sum of the order and the degree of the differential equation
2 3
d_y+(d_y) =siny is:
dx?  \dx
(@ b5 o) 2
(c) 3 (d 4
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10.

p 1 98 T forms fow wfew 21 +p) + k aum—4] —65 + 26k TER
a9ad B, B

(a) 3 (b) -3
17 17
(c) - ? (d) ?
A afew T —bj + k, FrSvre o7l & THE BT ST R, A b BT A R
(a) -1 b)) 1
- J3 d _ 1
(c) (d) 73
Ao+ b =i aMa =2i —2] +2k & @ [b] TR
(a) 14 b) 3
© 12 @ V17
X-318 AT 2-3& GHI oh A Th @1 o Ch-HIEE & :
(@ 1,0,1 b 1,1,1
(¢ 0,0,1 (d 0,1,0
Ife P(%j =03, P(A) = 0-4 7T P(B) = 0-8 &, aI P@) T B
(a) 06 (b) 03
(¢ 006 (d) 04
2
k % f3g M % forw B f(x):{k(3X —5x), x=<0
COS X, x>0
gad g ?
(a O b)) 1
© -3 () ¥ TH T
0 1 :
aﬁA:{ . o} A (31 +4A)(BI-4A)=x21 8, @ x /& TH 2/3 :
(a) +£47 (b) 0
(¢ =5 (d 25
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A A A A
4. The value of p for which the vectors 2i + p3'\ + k and — 41 - 63'\ + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
- =t d ==
(c) 3 (d) 3
5. If the vector ;\ - b3'\ + 1/(\ is equally inclined to the coordinate axes, then

the value of b is :

(a -1 b)) 1
1
© -8 d - -
V3
- - A - A A A -
6 Ifa + b =1iand a =2i —2j +2k,then | b | equals:
(a) J14 (b) 3
© V12 @ 17
7. Direction cosines of a line perpendicular to both x-axis and z-axis are :
(a) 1,0,1 (b) 1,1,1
(c) 0,0,1 d 0,1,0
8. If P(%) =0-3, P(A) = 0-4 and P(B) = 0-8, then P(%) is equal to :
(a) 06 (b) 03
(c) 0-06 d 04

k(3x2 — 5x), x<0

9. For what value of k may the function f(x) = {
CoS X, x>0

become continuous ?

(a O b) 1
(0 - % (d) Novalue
0 1
10. IfA= . O:| and (31 + 4 A) (31— 4 A) = x2I, then the value(s) x is/are :
(a) +47 (b) 0
(¢ £5 (d 25
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11.  37ashd T x dy — (1 + x2) dx = dx T 9 & 2 :
3 3

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

12. ﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ'{w%,Fﬁ‘a’ﬁﬂﬁ@ﬁo‘&ﬁf@lﬁ%?

(a {0} (b) (0, =)
() (=<0, 0) (d) (=00, )

13. ol Waer TR wmen & o HEI § gETd & o W foeg (2, 72),
(15, 20) AT (40, 15) 7 | A z = 18x + 9y IeIF B &, al
(a) 1z, (2, 72) T Afhan qe (15, 20) T AT B |
(b)  z, (15, 20) W AfHAT AT (40, 15) W =T 7 |
(¢) 1z, (40, 15) W AfHay a1 (15, 20) W =T 7 |
(d)  z (40, 15) T AfIHay qeM (2, 72) W =LA ® |

14. Wﬁlﬁ‘?ﬁx—yZO, 2y$x+2,x20,y20§maﬁwaﬁ%§ﬂﬁﬁ%3ﬁ
&+ T R

(a) 2 b) 3
(o0 4 d b5
15. 9 Torsll a7 g A [T A2 —3A +I=08 M Al =xA +yl®, A x+y
HTAM B
(a) -2 (b) 2
¢ 3 d -3
-1
16. 3fg forelt 3 x 3 3TT=® A< foiw A2 |:k|1A|%,?ﬁkwm=r%:
(a) (b) 8

1

N oo

(c) (d)
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11. The general solution of the differential equation x dy — (1 + x2) dx = dx

s :

X3 X3

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

() y=%+C ) y=210gx+%+C

12. Iff(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, )
() (=o0,0) (d) (=00, 00)

13. 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) zis maximum at (40, 15), minimum at (2, 72)
14. 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
(c) 4 d 5

15. If for a square matrix A, A2 — 3A + I = O and A~! = xA + yI, then the
value of x + y is :

(a) -2 ) 2
(c) 3 d -3
A1 1 . . .
16. If 5 | = & Al where A is a 3 X 3 matrix, then the value of k is :
1
(a) = (b) 8
1
() 2 d =
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17. UHTATSH WHT 3x 3G & b |adjA| =64%7 | T |A| T B :

(a) had 8 (b) hIA-8
(c) 64 (d 833AYAT-8
3 4
18. aﬁA:L 2}%3%2A+B@3HW%,@BW%:
(6 8] (-6 —8]
(a) (b)
10 4] —-10 —4]
(5 8] (-5 8]
(c) (d)
10 3 -10 -3

Jo7 G&IT 19 3K 20 Y97 U T STYIRT I97 & IR I9% I3 &7 1 3%
8 1 5 #o7 137 7Y & ford ge &1 S7fisme (A) @91 G F 7% (R) GRT S7fad 13 o7
& | 57 I971 & &gl I 714 157 T Figl (), (b), (c) 3R (d) F & g7 FrT |
(a) 3AMHA (A) 3R @b (R) g1 T&1 3 IR b (R), AR (A) I T&l
SITEIT hLdl B |
(b) AR (A) 3R Tk (R) T Tl 3, T doh (R), TR (A) i Tl
SATET Fg1 Hidl 2 |
(c) B (A) T g T b (R) T 7 |

(d) fweR (A) Tord B 991 9 (R) TE R |
19. g7 (A): Tageti (1, 2, 3) T (3, —1, 3) § T I JTcll @1
aﬁwx_s—y+1—2_3%|
2 3 0
HE&(R) ﬁ%\—‘;ﬁ (X17 VAT zl)?[?ﬂ (Xz, Yo, zQﬁ@WGﬁW%@TW

iy gt BES A A RS ANL S 3

X2 —X1 Y2 —Y1 Z3 — 71

20. BT (A): TI= P Ed 5 3@¥a B, 9 9g=g Q o 2 g g, o
IR 3TTesTesh ol shl &1 308 |
T (R) : m Al A YT ¥ n Al 9 = § gRTd

AT=BIeHh B! shl &I n™ Bidl 3 |
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17.

18.

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
IfA= L 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

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.

19.

20.

(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.

Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
(3.1, 3) i x—3 _ y+1 _ z—3.

2 3 0

Reason (R): Equation of a line passing through points (x1, y7, z1),

(%9, ¥9, z9) is given by XX Y=y _ %277

X2 —Xq Y2 —¥1 Zg — 121

Assertion (A) : The number of onto functions from a set P containing 5
elements to a set Q containing 2 elements is 30.

Reason (R): Number of onto functions from a set containing m
elements to a set containing n elements is n™.

65/1/2 ~~~~ Page 9 P.T.O.



Qs @

57 GUE 7 37fd TY-FTIT (VSA) IR & J97 &, o780 I39% &2 7% & |

21.

22,

23.

24.

25.

26.

(%) = & T ermefa # gwie M famge A, B A ¢ % feufd afew swe:

> - - 5
a, b ddl ¢ 2

[ @ L ]
- - -
A(a) B(b) C(c)
aﬁ&)::gA_ﬁ%,?ﬁ_c)ﬁ?am?%qﬁﬁmﬁﬁql
AT

(@) 3 it 6 w1 W 6 Tfimor x=20+2, y=TA+1,
Z=-3A—-3 M x=—-n—-2, y=2u+8, z=4pu +5 8, TER &«ad 3
RIEE N

I y = (x + x2 —1)2 &, d guise foF (x2-1) (%)2 = 4y2.

X

I8 IU-3TAUSA HTd I & f(x) = log (2 + x) — X >— 2, IYH ITET

2+x
ZEAE 2 |

() f(x) = 2x G IRATRG Feid £: A — B, Theh! 3 3T<aes aHl & | Al

A=1{1,2, 3,4} 3, O 99= B @ HIfT |
AT

(@) WM 314 IR

sin~1 (sin %j + cos~1 (cos %) +tan~1(1)

A YRR R & qM b HRCAR (2 b |=|a+ b | LA a @
?%aﬁamaﬁmaﬁaﬁﬁm

Que T
57 GUE § TY-F70F (SA) TR & 7 &, 579 Jd% & 3 3F & |
eX/y(E—lJ
(%) s e X :—y/wwsﬂfﬂ‘daﬁﬁ@l
dy 1+e*'Y

65/1/2
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SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.

21. (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.

2
22, Ify=x+ \/X2 —1)2, then show that (x2 — 1) (%) = 4y2,

23. Find the sub-intervals in which f(x) = log (2 + x) — 5 X , X >—2 18
+ X

increasing or decreasing.

24, (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If

A =1{1, 2, 3, 4}, then find the set B.
OR
(b)  Evaluate:

sin~1 (sin ??Tnj + cos~! (cos ij) +tan~1(1)

- > o o -> -
25. For two non-zero vectors a and b,if |a — b |=|a + b |, then find
- -
the angle between a and b .

SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
26. (a) Find the general solution of the differential equation :
e’y (E - 1)
__ v J

dy 1+eX/Y
OR

65/1/2 ~~~~ Page 11 P.T.O.



(@) Stehel T Y +cot x .y = cos? x o1 Tafdme g1 F1a hifsrw |

dx
ﬁ?’il'[%%ﬁﬂax=%%,?ﬁy=0%|

27. =1 e T T i ITORE AT g HINT
P = 100x + 5y 1 31f&rehad T= F1d shifoTe, Sefeh &y & ¢
x +y <300,
3x +y < 600,
y <x + 200,
x,y2>0.

28. (%) Torsll ATgfo@® = X 1 WTR™hal sie = fem T &

1| 2 | 3
k1 k| Kk
2 | 3 | 6

(i) ko1 HF Hd HIT |

(i) I AT P(1<X < 3)

(iii) X1 HA1ET E(X) F1d hifS |
HAYAT

(@) AT BUE A weA § f6 P(AN B) = % daT P(A NB) = .

P(A) @97 P(B) FTd shifST |

29. (%) WM G HINT ;

eX sin x dx

O e O | A

YT

(@) ¥ HT :

j
dX
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27.

28.

29.

(b) Find the particular solution of the differential equation

dy 2

= + cot x . y = cos” x, given that when x = g,y=0.

Solve the following linear programming problem graphically :
Maximize P = 100x + 5y

subject to the constraints

x +y <300,
3x +y <600,
y <x + 200,
x,y2>0.
(a)  The probability distribution of a random variable X is given below :
X 1 2 3
k k k
P(X) By 3 6

(i)  Find the value of k.

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

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

(b) A and B are independent events such that P(A N B) = i and

P(A NB) = % Find P(A) and P(B).

(a) Evaluate :

eX sin x dx

O e O | A

OR
(b)  Find:

j
dX

65/1/2 ~~~~ Page 13 P.T.O.



30. WM @ HINT :

| sin x — cos x| dx.

O e 0 | A

31. T4 shifoT ;
1

d
f Hx+Dx+2)
dus Y

59 @UE H FH-309 (LA) THR & 97 &, (578 Je9% & 5 7% & /
32. (%) 39 W@l % "igw q1 diE gl Fd H, S fag (1,2, -4 ®
BIRL ST 8 a1 fog3tl A(3, 3, — 5) @1 B(1, 0, —11) ! o areft
@1 % AR B | 3F: 37 9 W@ied & o9 hi gl 7 Hife |
AT

(@) fomgatl A1, 2, 3) @1 B(3, 5, 9) § BR AW ATl @1 % HHIRT 1A
HINT | 31a: 389 W@ W 3 famgati & g s hifs, S fog B &
14 313 I g0 W 7 |
33. THTHTH o TN A, 87 {(x,y) : x2 + y2< 1 <x + y} T FABA FTd HIFC |
34. TU®H HaY R, JRdlosh TSI % @=@ R W 39 YR gRwiivd 7 6

R={(x,y):x.y T URET G 8} | Sfia ST fh F1 R, Taqged, Taita
HehTHeh & AT a1 |

1 2 -2 3 -1 1
35. (%) I A=|-1 3 0| qm Bl=|-15 6 -5| %
{0 ~2 1} { 5 —2 2}
(AB)~! Fmd IS |
T
(@) ez fafy gro e s T =t 8@ hife
X+2y+3z2=6
2Xx —y+2z=2
3x +2y—-2z=3

65/1/2 ~~~~ Page 14



30. Evaluate:

| sin x — cos x| dx

O e 0 | A

31. Find:
1

d
f W+ DWx+2)
SECTION D

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

32. (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.

33. Find the area of the region {(x, y) : x2 + y2< 1 <x + y}, using integration.

34. A relation R is defined on a set of real numbers R as
R ={(x, y) : x .y is an irrational number}.

Check whether R is reflexive, symmetric and transitive or not.

1 2 -2 3 -1 1
35, (a IfA=|-1 3 0|andBl=|—-15 6 -5/, find (ABL
0o -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :
X+2y+32=6
2x—y+z=2

3x +2y—-2z=3
65/1/2 ~~~~ Page 15 P.T.O.
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59 @UE H 3 YU 37T JTIRT I & [56d I & 4 37% & |

ThI0T FAEFYT - 1

36. = aTehfa # Qi MU 3, ST 9@ qAT WF HI FSH I 7, Th €Y IR
Tl ok B YT hl 1= et 2d # |

Teh UHT dh, T JFaTehR WHT U & 90 8, ® Ueh 91 oI T 41 9 8
2 cm3/s 1 T X | YT TUF T 7 | IR 3o 1 -3 HI7 45° 7 |

39T FAAISTT % YR T FH Te1 o I AN
(i) ¢ U U o TG ! BT r o6 9gl H oIk shifoiu |

(i) 39 9T 99 r = 2/2 cm =, TSI & seed i g A1 hifT |

(ii) (%) U 9T 9 r = 24/2cm B, JFEHR ¢h & Tl dd o e i
T A HINT |

HAAAT

(i) (@) 9 fode F=E 4 cm 3, 39 0T S8 W’ &% g h R A
i |
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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

65/1/2 ~~~~ Page 17 P.T.O.



ThIT AEFIT - 2

37. AN & $E YHR 3 S0 A & fafie TR & Stee, ge=-meAT, g et
g 3ar for o o gwiam T 7

- —

ATEAR T

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 :

65/1/2

Anusara Yoga
Kundalini Yoga
Vinyasa Yoga
-~ ~
Bikram Yoga
Hatha Yoga

Types of Yoga

~ N~ Page 19
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= & T8 oF-3TR{d H, Teh HIETEe! % AN gRI TR T 1A fofHE SRR ok AN
A, B AT C <hl TTReharaTi =hl eiien T 8 | 98 ot fear mn 8 6w wemw g
C T & I ki hl TTRehdr 0-44 3 |

Iwfeh geATel & mur W, fre ywi % S e
(i)  x 1 UM F1d HIT |

(ii) y 1 | F1d i |
C
(i) (&) P(ﬁ) Ia HIfST |
HAAqAT

(i) (@) WiREhal Fq HIT foh TERE H1 Th AgesAT AT T qEGH
AT B YHR I AN Al § Tg C TR 1 T4 |
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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.

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
(111) (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) ‘@’ HH F1d hHifT |
(i) x=1W £ (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’.

(ii) Find f"(x) at x = 1.
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