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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(iii)

(iv)

(v)

(vt)

(vii)

(viit)

(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.

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

(a) -2 (b) 2
() 3 d -3
If |A| =2, where A is a 2 x 2 matrix, then |4A~1| equals :
(a) 4 b)) 2
1
(c) 8 (d) 3—2
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
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H&A:E ﬂ%ﬂ%ZA+BWWW%,?ﬁBW%:

(6 8] [—6 —8]
(a) (b)
10 4 -10 - 4]
5 8] (-5 -8
(c) (d)
10 3] 10 -3
af ;—X<f<x)> ~log x &, A flx) T & :
(a) - i +C (b) x(ogx—-1)+C
© x(ogx+x) +C @ Y1sc
X
6
I secZ(x—%) dx s % :
0
1 1
= b) -
(a) 7 (b) N
© 3 @ -+3
a2y (dy)®
Faehel FHIeRT dx_g+(§y) = siny i SIfe qAT ©Td 1 ATHA © :
(a) b by 2
(c) 3 d 4

p T 98 T fores e afew 21 +p) + k d9m —4) — 65 + 26k TER
NECCIAE

(a) 3 (b) -3
17 17
(C) - ? (d) ?
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3 4
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

d
If d—(f(x)) = log x, then f(x) equals :
X
(a) —l+C (b) x(logx—-1)+C
X
1
(c) x(logx +x) + C d =+C
X

L
6
I sec?(x — %) dx is equal to :
0

1 1
(a) — (b) - —=

J3 J3
© 3 @ -+3
The sum of the order and the degree of the differential equation

2 3

ﬂ + (ﬂ) = siny is:
dx?  \dx
(a) 5 o) 2
(c) 3 d 4

A A AN A A A
The value of p for which the vectors 2i +pj + k and — 41 —6j + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
(C) - ? (d) ?

~ N~~~ Page 5 P.T.O.



10.

11.

12.

13.

14.

A A A A A A
(ixj)ej+(jxi). Kk HIUAAR:

(a) 2 (b) 0
(c) 1 d -1
o+ Db =i ama =2i -2 +2k & @ [b] sww R
(a) 14 b) 3
© 12 @ V17
x-1 1-y  2z-1 ) ;.
@ T % fosh-mmE 2 -
2 3 6 2 3 12
= = = b y )
@ 777 O 7T T Tiem
2 3 6 2 3 6
© o777 @ 777
Ife P(%) =03, P(A) = 0-4 q1 P(B) = 0-8 &, aI P(g) T B
(a) 06 (b) 03
(c) 0-06 (d 04
k 1 98 AH & forg f(x)={3X+25’ x=22 T Had B &, B
kx“, x<2
11 4
(a) _Z (b) ﬁ
11
(¢) 11 (d) T

(a) +47 b)) 0
(c) +5 d 25
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9. The valueof (i x j). j +(jx1i).k is:
(a) 2 (b) 0
(c) 1 d -1
—> —> A —> A A A —>
10. Ifa + b =1ianda =2i -2 +2k,then | b | equals:
(a) 14 (b) 3
12 @ 17
11. Direction cosines of the line x—1 = 1-y = 2z -1 are :
2 3 12
2 3 6 2 3 12
(a) = = = (b) y )
777 V1577 V157 157
2 3 6 2 3 6
- - = b - = d - b - = b —
(c) 7T 7 (d) 7 707
A B).
12. IfP B =03, P(A) =04 and P(B) = 0-8, then P N is equal to :
(a) 0-6 (b) 0-3
(c) 0-06 d) 04

3x+5, x>2

13. The value of k for which f(x)= { is a continuous function, is :

kx2, x<2

11 4

_ = b =

(a) 1 (b) 11

11

11 —

() (d 1

0 1
14. If A= [ 0:| and (31 +4 A) (314 A) = x21, then the value(s) x is/are :

(@ =47 (b) 0

(¢ *5 d 25
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15. 379l THIHW x dy — (1 + x2) dx = dx ol =IT9H &A & :
3 3

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

16. ﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ'{w%, a ‘a’ﬁﬂﬁ@ﬁ?ﬁﬁf@%% ?
(a) {0} (b) (0, )
() (=o,0) (d) (=00, 00)

17. ol Was TR wmen & Ao HEI § EITd & o 2 faeg (2, 72),
(15, 20) TqAT (40, 15) B | IS z = 18x + 9y I Held 7, dl :
(a) 1z, (2,72) W Afhad AT (15, 20) | =Fd9 7 |
(b)  z, (15, 20) W AfHAT AT (40, 15) W =T 7 |
(¢ 1z, (40, 15) W Aferehan q9 (15, 20) W =T 2 |
(d)  z (40, 15) W AfeHad aAT (2, 72) W ~AqH ? |

18. =AY x—y>0, 2y<x+2, x>0, y>0gN a1 & & & My forgati
ﬁ‘él’@ﬂ%
(a) 2 (b)
(c) 4 (d)
Jo7 &I 19 3K 20 HUFHIT T 7% ERT Jo7 & 3N FdF Io7 T 1 3%
& 1 & B 137 1T & 1574 Tk Bl ST5HT (A) T GR Bl T (R) GRT 376 131 73T
g | &7 31 & T& I 7149 15T 7T B (a), (b), (¢) 3R (d) § T GTH FT |

(a) AR (A) 3R Tk (R) THI T&1 & 3R @b (R), AR (A) i Fal
ST LT 2 |

(b) AR (A) 3R Tk (R) HT TEl &, T b (R), TR (A) i Tl
T 7T T 8 |

(c) AR (A) TE g a1 T (R) TTeid 7 |
(@)  3feRaE (A) Teid & 9UT a9 (R) @8 2 |
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15. The general solution of the differential equation x dy — (1 + x2) dx = dx

is :
x3 x3
(a) y=2x+?+C (b) y=210gx+?+C
2 2
() y=%+C () y=210gx+%+C

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

17. 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 1s 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)

18. 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

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.

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



20.

S7UHYT (A) : Hed f(x) = 2 sin1 x + %‘,tﬂﬁxe[ﬂ,llaﬂw&w [g %’1
2

T (R) : sin~1 (x) S &I T a1 1 IRER [0, 7] B |

fyET (A): Tagal (1, 2, 3) A1 (3, —1, 3) § B IH a1 H

Iil'lﬂwx_g:y-'_l =z—S%|
2 3 0
@b (R) : g3l (xq, y1, 1) TAT (9, yo, 29) ¥ B S aTCl @I I
Tifferoy 2-%¥1 - YTV1 _ Z77

X2 —X1 Y2 —Y¥1 Z3 — 71

Qs @

37 GUE T 37T &TY-3I0T (VSA) JHR & T97 8, 78 J9% &2 37% 8 |

21.

22,

23.

(%) f(x) = 2x g IRATT Heid £: A — B, Theh! 3N T=a1eh aHl & | I
A=1{1,2, 3,4} 8, @ 9= B Td HINT |
Jrere
(@) ¥ | HIfT :

sin—l(sin %Tnj +cos_1(cos %Tn) +tan~1 (1)
qfmr 343 % 98 oft GRw I AT S aem |+ § + k % W@ g |
(%) F= & T e § gwit MU fagett A, B awn ¢ % feufa wfew wem:

-> - - &
a, b dd ¢ &I

[ L 2 @

— - —

A(a) B(b) C(c)

a&@:%ﬁaé,aﬁ?@:w?mﬁmwl

YT

65/1/1 ~ e~~~ Page 10



19. Assertion (A) : The range of the function f(x) = 2 sin~! x + 3711, where
xel-1,1],is [E, 5—"}
2" 2
Reason (R): The range of the principal value branch of sin~! (x) is
[0, mt].

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 (xy, y7, z1),
X-X] _ y-y1 _ 2-%

(x9, ¥9, Z9) is given by = .
X2 —X1 Y2 —¥1 Z9 — 121

SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If
A =11, 2, 3, 4}, then find the set B.
OR
(b) Evaluate :

sin~! (sin %Tj + cos~! (cos ?;—n) +tan~1(1)

22. Find all the vectors of magnitude 3+/3 which are collinear to vector
A A A
i+j+k.

23. (a) Position vectors of the points A, B and C as shown in the figure
- o -
below are a , b and c respectively.

° ° °
- - -
A(a ) B(b) C(c)

5 - . — -
If AC = 1 AB, express ¢ intermsof a and b .

OR

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



(@) T Hifve & w1 Wl e sl x=20+2, y=T7r+1,
z=-83A-3dMx=—-nu—-2, y=2u+8, z=4u +5 &, TER «ad 2

IR

2
24. ZI'&{y:(X+ w/xz—l)Z%,?ﬁaﬂﬁQ%(xz—l) (%}Z) = 4y2.

25. <usy foh B f(x) = 16 sin x — X, (g,n)ﬁﬁwWél

4 + cos X

Qs

39 GV § 7Tg-3F0F (SA) FHR & J97 8, o978 Jedd & 3 3% & /
26. UM Fd T

[log (sin x) — log (2 cos x)] dx

O e O | A

27. T4 iU ;

1
d
I x(Wx +1) Vx +2) *

28. (%) TGHhA THHW 3—y+sec2x.y=tanx.sec2xw1%rf$m§aslm
X

i, fear w2 f6 y(00) = 0.

AT
(@) fahd R x dy —y dx — {x2 +y2 dx = 0 ! & HIT |

65/1/1 ~~~~ Page 12



(b)  Check whether the lines given by equations x =2A + 2, y = 7A + 1,
z=—-3AL—-3andx=—-u-2, y=2u+ 38, z=4u + 5 are perpendicular

to each other or not.

2
24, Ify=x+ \/XQ —1)2, then show that (x2—1) (d_y) = 4y2.

dx
25. Show that the function f(x) = 16sinx X, is strictly decreasing in (E, TC).
4 + cos X 2
SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. Evaluate:

[log (sin x) — log (2 cos x)] dx.

O e 0 | A

27. Find:

1
I N TR T

28. (a) Find the particular solution of the differential equation

d
& 4 sec?

3 X .y = tan x . sec? x, given that y(0) = 0.
X

OR
(b)  Solve the differential equation given by

xdy—ydx—\lxz +y2 dx = 0.

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



29. o= ges T 99E &l 3TT9E g0 & hIfT :

z = 6x + 3y 1 fAfARgd sTeidl & i,

SAfereran 7H I HIfT -
4x +y > 80,
3x + 2y < 150,
X + By > 115,
x>20,y=>0.
30. (%) Torsll AgfoE® = X W1 WTREhaT sied = feam T 2 -
X 1 2 3
k k k
PX)| - | = | =
X) 2 3 6

(i) k1 °F T HINT |
(i) ¥ HINT : P(1<X <3)
(iii) X T A1ET E(X) T1d IR |
AT
(@) AamBiraﬁwﬁawri%%P(Amﬁ):iawP(K mB):%%l
P(A) @ P(B) F1d HIfT |

31. (%) UM W AT :

eX sin x dx

O e O | A

HAAT

(@) @ I

j
dX

65/1/1 ~~~~ Page 14



29. Solve graphically the following linear programming problem :
Maximise z = 6x + 3y,
subject to the constraints
4x +y > 80,
3x + 2y <150,
X + by > 115,
x>0,y>0.

30. (a) The probability distribution of a random variable X is given below :

X 1 2 3

P(X)

k| k
2 | 3

o~

(1) Find the value of k.
(11)) Find P(1<X<3).

(i11) 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).

31. (a) Evaluate :

eX sin x dx

O e O | A

OR
(b) Find :

j
dX

65/1/1 ~ e~~~ Page 15
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LCLCRC)

59 @Ug 7 3709 (LA) IHR & J97 &, 578 I35 & 5 37% 8 /

32. U HeY R, dafas @IS o d=d R W 30 YHR gRwia 7 6
R={(x,y):x.y U JURET G 3} | Sfra ST fh F1 R, Toqged, gufa =

Tk 7 AT 4T |
1 2 -2 3 -1 1
33. (%) e A=[-1 3 o] e B—l{_w 6 —5} 7,
0 -2 1 5 -2 2
(AB)~! 3ma IS |
Frat
(@) ooy fafy gra fe wfietor feem 1 5@ I
X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3

34. (%) 39 @ % WY qA FAF FHRE J@ HiSC, S fog (1, 2, - 4) €
Bleh STt @ o foegaTl A3, 8, — 5) @1 B(1, 0, —11) =l T areft
@1 GHIR & | 37q: 37 Q {3l o ofi" 61 gl 71 e |

HAAT

(@) femgatl A1, 2, 3) @1 B(3, 5, 9) ¥ BIhL S ATcil 1@ % HHIHT FTd
HINT | 371q: 39 W@ W 3 fawgati o g 7 Hife, s fog B o
14 513 I g0 W7 |

35. TUThA o TANT A a5k x2 =y, y = x + 2 94T x-378T g0 R & 1 &%t 1
HifT |
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SECTION D

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

32. 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.

1 2 -2 3 -1 1
33. (@ IfA=|-1 3 0|andB1=(-15 6 -5/, find(ABL
0 -2 1 5 -2 2
OR

(b)  Solve the following system of equations by matrix method :
X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3
34. (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.

35. Find the area of the region bounded by the curves x2 =y, y =x + 2 and

x-axis, using integration.

65/1/1 ~~~~ Page 17 P.T.O.
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Qs §

54 GUS H 3 YA 37eIT HTRT F97 & 1578 Jedeb & 4 37% 8 |

Th{0T 3AETAT - 1

86. I % g ThK & oWH I o G JohR o STEH, FH-T1eHT, JT0MR—MH ST
2 9 fop for d erten T 2 )
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. 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 :
" L -
Anusara Yoga

.

| Kundalini Yoga
’ R
' Vinyasa Yoga "—L
vt
Hatha Yoga <
-

Types of Yoga

65/1/1 ~~~ Page 19
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= & T8 oF-3TR{T H, Tk HiETSel h AN gRI TRT T A T TeRR Wk AN
A, B Ao C b wilrehareti st guitan T 2 | I8 oft fean man R 16 v " g
C TR o AN hH <hl TTReRaT 0-44 3 |

B
A x C
0-11
Sufh e % R W, Fe et % s e

(i)  x o 9H Fd HiST |
(ii)  y T M T ShifT |

(iii) () P(%) 1 i |
AT

(i) (@) WIRRRdT 1A hINT foh TTETSE 1 Th AgoaA AT TR 968 A
IT B YR 1 I Al & T C TR 1 &l |

S

ThIOT AT - 2

37. i atepfa # <iT TTU &F, ST 9 AT WP Bl ASH T @, Th WY ER
el I T U hl Tt et 2d # |
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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.

S
B
| l |
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
(i1i)) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2

Case Study - 2

37. 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.

65/1/1 ~~~~ Page 21 P.T.O.



e

Teh UET o, TSRt IEEThR 91T U & W ], W Ush 9 oWl T 997 9 |
2 cm3/s < GAM < I 29k @1 8 | YFaTehi deh bl A3 <hivr 45° 7 |

39 GRS o AR W = weai & I e

(i) 3% T Ul % I i BT r 6 UG § =5 I | 1
(i) 3T 99T I« r = 2+/2 cm 8, a1 & e &l @€ F1d it | 1
(ii) (%) 39 U 99 r = 2/2cm 7, JFEHR 3h & A dd o = i
g AT HIT | 2
T
(i) (@) 9 fode F=E 4 cm B, 39 0T S W’ &% g h R A4
HIT | 2

TERTUT LT — 3
38. Th UH-ShIEE G q TohAT 7T 99 91895 fix) = a(x + 9) (x + 1) (x — 3) G
TEH 7 | G I8 YT y-378 ot foig (0, 1) T fireran @, @ fm o s
EUELE

R GATABATAD o

(i) ‘@’ T HE T4 hifY | 2
(i) x=1TW (x) Jd k9T | 2
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38.

65/1/1

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.

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

OR

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

Case Study -3

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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1. Il+tanxdxarm%:

1—-tan x
(a) sec? (E + X) +C (b) sec? (g - Xj +C
(c) log | sec (g + X) +C (d) log | sec (% - X) +C
6
2. I secz(x—%) dx W% :
0
1 1
— b _ =
(a) NG (b) NG
© 3 @ -3
2 3
3.  3faehd Gl %{%) = siny ! I TAT TG HT ITHA & :
(a) 5 (b) 2
(¢) 3 (d) 4
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vit)

(viit)

(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.

l+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 — E) dx is equal to:
0
1 1
(a) — (b) - —
J3 NE
© 3 d -+3
The sum of the order and the degree of the differential equation
2 3
d_y+(d_y) = siny is:
dx? \dx
(a) 5 o) 2
(c) 3 (d 4
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10.

p T 98 T fores e afem 21 +p) + k dom —45 — 65 + 26k TER
daad 8, 8

(a) 3 (b) -3
17 17
(c) - ? (d) ?
Tl § —bj + k, FiSwies vl & THE BT ST R, Wb BT AR
(a) -1 (b)) 1
- J3 d _ 1
(c) (d) 73
Ao+ b =i ama =2i -2 +2k & @ [b] Tww
(a) 14 (b) 3
V12 @ V17
x-378] AT z-3T& QI o iadd Teh T o fh-hIATE & :
(@ 1,0,1 ® 1,1,1
(¢ 0,0,1 (d 0,1,0
Ife P(%j =03, P(A) =04 71 P(B) = 0-8 &, I P(g) T 2B
(a) 06 (b) 03
(c) 0-06 (d 04
2
k % frg W % T B f(x):{k(3X —5x%), x<0
COS X, x>0
Had g ?
(a O (b) 1
© —% () HE T
0 1 ‘
?T%A={ . 0} AT (31 +4A)(BI-4A)=x21 8, @ x /& TH 2/3 :
(@ =47 (b) 0
(¢ £5 (d 25
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A A A A A A
4, The value of p for which the vectors 2i +pj + k and —4i —6j + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
- =t d ==
(©) 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
0 -8 @ - —
V3
- - A - A A A -
6 Ifa + b =iand a =2i —2j +2k,then | b | equals:
(a) J14 (b) 3
© 12 @ 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 (@ 0,1,0
8. IfP(%) =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
(o - % (d) No value
0 1
10. If A= . 0:| and (31 + 4 A) (31— 4 A) = x2I, then the value(s) x is/are :
(@ +47 b) 0
(c) +5 (d 25
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11.  37ashd THIH x dy — (1 + x2) dx = dx T 9 &A 2 :
3 3

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

12. ‘Jﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ?%’l’&l’qﬂ%, Mafmdafrmdfemas?
(a) {0} (b) (0, )
(c) (=00, 0) (d) (=00, 00)

13.  forelt aer TR wHRn % sToE R Freuw § gETa & % i g (2, 72),
(15, 20) AT (40, 15) 8 | ARG z = 18x + 9y IeIT B &, al :
(a) 1z, (2,72) W Afehad am (15, 20) W =Fd9 2 |
(b)  z, (15, 20) W AfHAT AT (40, 15) W =T 7 |
(¢ 1z, (40, 15) W Aferehan q9 (15, 20) W =T 2 |
(d)  z (40, 15) W AfeHad aAT (2, 72) W ~AqH ? |

14, FRE x—y>0, 2y<x+2, x>0, y>0gR s & & & Y gl
I T R

(a) 2 (b) 3
(o0 4 d 5
15. 9 Torell a7 g A T A2 —3A +I=08 M Al =xA +yl®, A x+y
HTAM B
(a) -2 (b) 2
o 3 ad -3
-1
16. 3fg fopelt 3 x 3 3TT=® Ao foiw Az |=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

is :
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) z is 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 ®) 3
() 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 (b) 2
(c) 3 d -3
A1 1 . . .
16. If 5 | = KAl where A is a 3 x 3 matrix, then the value of k is :
1
(@ = (b) 8
1
o 2 d =

65/1/2 ~~~~ Page 7 P.T.O.



17. UHTATSH UHT 3x 3G 8 fh |adjA| =64% | T |A| T B :

(a) <had 8 (b) HIA-8
() 64 (d 833AYAT-8
3 4
18. aﬁA:L 2}%HW2A+BQ%QEJW%,FﬁBW%:
(6 8] (-6 —8]
(a) (b)
10 4] —-10 —4]
(5 8] (-5 8]
(c) (d)
10 3 -10 -3

I GBI 19 3K 20 yFYT Uq a@ SGIRT I & SR IAF T T 1 HF
8 1 5 #7137 7Y & ford g @1 S7fsmeT (A) @91 G F 7% (R) GRT S7fad 137 o7
& | 57 Il & T& I 7149 157 7T FIE (a), (b), (¢) 3R (d) § & T FT |
(a) 3AMHAT (A) 3R @b (R) ST T&1 8 IR b (R), AR (A) I T&l
ST hLdT & |
(b) AR (A) 3R Tk (R) T Tl 3, T o (R), AR (A) i Tal
SATET FgT Hidl 2 |

(c) AR (A) TEl g a1 T (R) TToid 7 |

() AR (A) Taid & 1 dh (R) @81 2 |
19. g7 (A): Taget (1, 2, 3) 1 (3, —1, 3) ¥ B I aTcll @1
8 x—3_y+1_z—3%|
2 3 0
HE&(R) ﬁ%@ﬁ (X]_, yl, zl)?[?ﬂ (X2, y27 Zz)ﬁéﬁq’?{aﬁwwqﬂ

iy gt EES A s RS AnL S 3

X2 —X1 Y2 —Y1 Z3 — 71

20. BT (A): TI= P fEd 5 3@¥a B, 9 9g=g Q o 2 e g, o
qRTIYd 3TT=sTesh Hel ! T 30 7 |
T (R) : m ITIAl 9l HY=E ¥ n Al Il Hg=d H g

AT=BIeHh Bl sl &I n™ Bidl 3 |
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18.

Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A]| is equal to :

(a) 8only (b) —8only
(c0 64 (d 8or-8
3 4
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

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)is Xx—-3 _ y+1 _ z—3.

2 3 0

Reason (R): Equation of a line passing through points (xy, yi, z1),

. . X —X — 7 —7
(X9, y9, Z9) is given by 1 _Y—¥y1 _ 1

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.
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LCLCRE|
37 GUe T 37T TY-IIT (VSA) JHR & T97 8, 78 J9% & 2 37% 8 |
21. (%) = @ T A H gwie T fagen A, B au C % feuf |few s

> - -
a,b?‘[?ﬂcél

[ @ L ]
- - -
A(a) B(b) C(c)
a&@:%@%ﬁ?ﬁ?w?mﬁmaﬁﬁm
AT

(@) s Hife f6 w1 Wi e Tl x=20+2, y=T7A+ 1,
z=-83A-3dMx=—-n—-2, y=2u+8, z=4u +5 &, TER &ad 3
1 = |

2
22. ?TFq'y=(x+ w/xz—1)2%,ﬁmﬁﬁ%(x2—l) (%) = 4y2.

23. 9% IU-3FAUA HTd HINTY &l f(x) = log (2 + X) — ——, x > — 2, THAH Y

2+x’
FHEE 7 |
24, (%) flx) = 2x g IRATNG B £: A - B, Thshl 3N 3T=0eh el & | I

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

(@) WM 3 hIRT

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

25. O Y@ ERE a @ b FRCARL |2 — b |=|a+ b | B A a @
b 3 e o1 v T I |

WUg T
3T GUE § TY-F70F (SA) TR & 97 &, 578 % & 3 3F & |
eX/y(E—lJ
2. (%) swamiem X o Y o omgs g W SR |
dy 1+eX/Y

HIAT
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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 o - . - -
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+ \/XZ —1)2, then show that (x2 — 1) (%) = 4y2,

23.  Find the sub-intervals in which flx) = log (2 + %) ~ X x>-2 is
+ 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, 2, 3, 4}, then find the set B.
OR
(b)  Evaluate:

sin~1 (sin %Tnj + cos~! (cos ?il_n) +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.
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(@) Stehel T Y +cot x .y = cos? x 1 Tafdme g1 sma@ hifSrw |

dx
ﬁm%%?ﬂax=g%,?ﬁy=0%|

27. o= ges T 99E i 3TT9E g0 & hIfT
P = 100x + 5y &1 31ferehan A 31d shifsre, Safs sqatia & :

x +y <300,
3x + y <600,
y <x + 200,
x,y2>0.
28. (%) Tordll ATGIeEe = X W1 WTRERAT sed = feam w7
X 1 2 3
k k k
PX) By 3 R

(i) ko AE G HINT |

(i) 3@ HIT P11 <X <3)

(iii) X1 HAET E(X) F1d hifS |
JrqaT

(@) A< BUH w@ad weAd € 7% P(AN B) = i d P(A NB) = % 2|

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

29. (%) WM @ HINT :

eX sin x dx

O e O | A

HAAT

(@) @ FHIN :

j
dX
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27.

28.

29.

(b) Find the particular solution of the differential equation

? + 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).

(i11) 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.
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2
j | sin x — cos x| dx.
0

31. Td shifoT ;
1

d
f W+ Dx+2)
dus Y

39 @S § FH-309 (LA) YR & 397 &, 578 99 & 5 3% § |
32. (%) 39 W@l % "Higw qo1 wdfE gl Jd Hg, S fag (1,2, -4 9
BT ST 2 o femgatl A3, 8, — 5) @1 B(1, 0, —11) i e areft
TG GAMR @ | 37q: 3 & {@i31l o o 6l gl J1a i |
rerat

(@) fomgall A1, 2, 3) @ B(3, 5, 9) ¥ B I TSl @1 % HHIHT [
I | 31a: 38 @1 W A forgati & fceme 9 Sifsm, st g B9
14 513 I g0 W7 |

33. THTHAT & TN, 87 {(x,y) : x2 + y2< 1 <x + y} T &ABA JTd hITC |

34. TS HeY R, dalos IEAS o d=d R W 30 YHR IRwiNd & 6
R={(x,y):x.y U URET G 3} | Sfra ST fh F1 R, Toqged, Taita
HshTHeh & a1 a1 |

1 2 -2 3 -1 1
35. (%) I A=|-1 3 0| qom Bl=|-15 6 -5| %
{0 ~2 1} { 5 —2 2}
(AB)~! 3ma SIS |
CPE
(@) o1z fafy grn fe wfteRtor frepm =t ga il
X+2y+3z2=6
2Xx —y+2z=2
3x +2y—-2z=3
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31.

Evaluate :

| sin x — cos x| dx

O e 0 | 3

-[ vV vV + vV +
dX

SECTION D

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

32.

33.

34.

35.

(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.

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

A relation 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.

1 2 -2 3 -1 1
(a) IfA=|-1 3 O0|landBl=|-15 6 -5/, find(AB).
0o -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :
X+2y+3z2=6
2Xx —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 & 968 I & 4 37% & |

ThI0T FAEFIA - 1

36. = aTehfa # Qi TTU 3, ST 9@ qAT WF HI FSH I 7, Th €Y IR
el I T U bl T=S! Fenrt 2d B |

Teh UHT dh, T JFETehR WHT UM & 90 8, ® Ueh o1 T T 41 9 8
2 cm3/s T U X A T TUF T 7 | JFATDR 3 1 -3 HI07 45° 7 |

3I9Yh AT o MR W = wwai & I 4T
(i) ¢ U UM ok TG k! BT ¢ o6 9g H oItk shifou |

(i) 38 9T I& r = 2/2cm 8, B & sgem 6l X F1a i |

(i) (F) W I 99 r = 2+/2cm B, IFABR 3h & Tl A o = i
T @ HINT |

AT

(i) (@) 9 fod F=E 4 cm B, 39 0T S W’ &% a9go h R A4
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. 1
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm. 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

65/1/2 ~~~~ 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
” B
Vinyasa Yoga H
Ve,

Hatha Yoga
\ =3

2

Types of Yoga
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C TR o AN A <hl TTReRaT 0-44 3 |

B
| x |
0-11

T IS & MR R, = w1 o I G

(i)  x I HMH G hIfT |

(i) y o1 A F1d ST |
C
(i) (&) P(ﬁ) I HIfST |
AT

(i) (@) WIRehal Fd HIVT foh TR 1 Th Ao I &1 TG
AT B YHR I AN Al § Tg C TR BT T4l |
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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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() x=1W f(x) I HISY |

65/1/2 ~~~~ Page 22



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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1.

S D A - A A A -
g a + b =1 A a =21 —2j +2k 8, @ |b| TR T :

(a) 14 (b)
© 12 ()
z-378] o GHIAL Teh @1 o TGh-STIIM ¢ :

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

3
V17

<1,1,1>
<0,0,1>

SATIIHT Ueh A1&F hl 3 H ¥ 2 OR He L Hehdl & | 394 & IR A&T hl 9 i
T T TR | U T SR A& 1 7 U I h Tkt B

(a) (b)

(c) (d)

O|d Wb
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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
QO|—= Wl

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

(a) Wad ], Weg AThHIT & 8 |

(b) HAd YT JTHAHE B |

(¢ 77 Had g 3R 7 & STasher 7 |
(d) TIHAHN B, W] Fad & 8 |

0 1 .
zrm{ 0}?r?ﬂ(3I+4A)(3I—4A)=x21%,?ﬁxw/ésmtr%/%:
(@) +J7 (b) O
(¢ £5 (d 25
R 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’ﬁﬂﬁ@ﬁv_ﬁﬁﬁ\%%?
(a) {0} (b) (0, )

(€ (=<,0) (d) (=0, )

Torelt ek T T % ATE e § gEa &9 % 3 foeg (2, 72),
(15, 20) AT (40, 15) & | AfE z = 18x + 9y 32T Hed &, dl

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

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

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

(d)  z (40, 15) W Afehad aAT (2, 72) W ~AqH ? |

U 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) (31-4 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 onf o A T AZ—3A+1=08 T AL =xA + yI g, @ x +
yHIAE R :

(a) -2 b) 2
(0 3 d -3
2 .
afg |:z 1] Teh ITHhHUITE STTEE &, I x o a¥l T¥a T 1 [UHSA
X—
=
(a) 6 (b) -6
(0 0 d -7
AT ATH THI 3x 3 AYE 8 foh |adjA| =648 | Al |A| T 7 :
(a) had 8 (b) hIA -8
() 64 (d 83FY¥AT-8
3 4]

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

(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 tEh e
(a) sec?x (b) 2secZxtanx
() tanx (d —cotx
6
I sec2(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
(0 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
ITIhA THIEHOT %{%) = siny 1 SIS AT =TT HT TNTHA 2 :
(a) b (b) 2

(c) 3 d 4

p o1 98 T s e afem o) +p) + k aum—4i —6) + 26k wER
A §, 8

(a) 3 b)) -3
17 17
(C) —? (d) ?
Ak RrE TR R Rl § 2] wrakw i — ] Wusw 2 ¥ 2
(a) -1 (b) 1
(c) 0 (d) 3

I GBI 19 3K 20 FYT Uq a@ SGIRT I & IR IAF T T 1 HF
8 1 51 ®o7 137 7T & ford v @l s7fmer (A) T G F 7% (R) GRT SAfabd [ o7
& | 57 Il & T& I 7149 15T 7T FIE (a), (b), (¢) 3R (d) § & T FT |

19.

20.

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

(b)  AHFA (A) 3R T (R) FI &l 8, T ok (R), AHHA (A) T T
ST FgT 1 2 |

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

(d) 3R (A) TAd & AT %k (R) 1T 2 |

3

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

BT (A): Tagat (1, 2, 3) T (3, —1, 3) ¥ TR I Il @1

Wx—3:y+1:z—3%|
2 3 0

HG&(R) %@ﬁ (X17 y]_, zl)F[?JT (Xz, y2, z@ﬁ%ﬁﬁﬂﬁ&ﬁﬁ@ﬂ
e 2261 - YT o 27 g

X2 —X1 Y2 —¥1 Z2 — 121
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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 sin! 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
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Qs @

39 GUg 4 37fq Tg-F0F (VSA) FBR & T97 8, o780 Jc9% & 2 3% & /

21.

22.

23.

24.

25.

I 1 ¥ TEATS 1 O 9 8, A o HEAE T HIY STl IAh S i
AR =[aH & |

(%)  fix) = 2x g IRING B £: A — B, Thehl 3N 3T=aesh i & | afe
A=1{1,2, 3,4} 8, @ 99=@ B I1d sIfT |

3HUAT
(@) @M | HI
sin_l(sin %Tnj +cos_1(cos %Tn) +tan—1(1)
qfmr 343 % 98 oft oRw @ AT S afew | 4§ + k 5 q@d |
(%) =@ S mpfa § guie T famgelt A, B 9 C % feufy afew s

> - -
a,b?‘ﬁ’ﬂc%l
[ 4 L 4 @

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

(@) s@ Hife 6 =0 Wi e Tl x=20+2, y=7A+1,
Z=-83A—-3dMx=—-u—-2, y=2u+8, z=4u +5 &, TR =ad &

1 & |
-1 -1
Ifg x=vat® "t g y=va®t "t R, a1 gwize Xj—y+y=0.
X

Qs

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

26.

(%) ¥ @ HI

eX sin x dx

O e 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,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 N | A

OR
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(@) @ I
1
j cos(x —a) cos(x —b)

27. Y ATd 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

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

Wlméﬁqy=0%?ﬂax=£%|

30. =1 aw Tum gHE i ARG g A HIT
U, X+ 2y <12,
2x +y <12,
X+ 1:25y > 5,
x,y=>0
% AT z = 600x + 400y T AThad A F1d fhfSw |
31. (%) forelt amgfess =X X 1 WiR¥ekar sied it foam o 2
X 1 2 3
k k k
P(X) By 3 5

(i) k1 HH F14 VT |

(i) I IS P(1<X < 3)
(iii) X1 H1EY E(X) F1d hIfST |

HAAT
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(b)  Find:

j

dx
COS(X a) COS(X b)
27. 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 @ad =eqw & f5 P(AN B) = i A P(A NB) = % 71

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

Lus 9
39 @8 H H-3509 (LA) YR & 97 &, 570 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 f st feem =t 8@ il

X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3
33. (%) 39 @ % dfew qu wda wHfieo F@ A, Sofag (1, 2, -4 9
Bl STl & a1 g3t A3, 3, — 5) @ B(1, 0, —11) sl fre areft
TG o GAMR @ | 37q: 31 Q {@131l o i 61 gl J1a e |

HAAT

(@) famgatl A1, 2, 3) @1 B(3, 5, 9) ¥ Bk S dTcil 1@ % FHIHT FTd
HINT | 371q: 39 W@ W 3 fawgati o fgeme s Fifg, st fog B o
14 513 I g0 W7 |

34. THTHTH o AN @31 y = 4x + 5, x + y = 5 AT 4y = x + 5 % gRI 2R §T
& T SABA G I |

35. TUH Uy R, drdidsh GEAST & =" R W 30 YR uiwivd 3 &
R={(x,y):x.y U URET G 3} | SIta T 6 F1 R, Taqged, Taia 1
HshHeh & I1 & |
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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(AB)L
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.
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Qe T
59 TS H 3 YU 37797 STENRT J97 & 1577 Ideb & 4 37 & |
TEHIUT AT — 1
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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
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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
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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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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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