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© 8 @
3. THMATHUHI3x33MIg 2 h |adjA| =647 | T |A| SR B :
(a) <had 8 (b) hIA-8
(c) 64 (d 8HAYAT-8

65/1/1 ~~~~ Page 2



iz

General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(ii1)

(iv)

(v)

(vi)

(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
() 64 (d 8or-8
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HI%A:E ﬂ%amzA+Bqaﬁsgaﬂ€{g%,aﬁBW%:

(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 L :
(a) - i +C (b) x(ogx—-1)+C
© x(ogx+x) +C @ Lsc
X
6
I secZ(x—%) dx s % :
0
1 1
= b) -
(a) 7 (b) N
© 3 @ -3
a2y (dy)®
kel GHIRT dx_g+(§y) = siny i Il qAT HTd 1 ATHA © :
(a) b b)) 2
(c) 3 d 4

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

(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) - —=

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

2 3

ﬂ + (ﬂ) = g8iny is:
dx?  \dx
(a) 5 o) 2
(c) 3 d 4

A A A 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.
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10.

11.

12.

13.

14.

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

(a) 2 (b) 0
(c) 1 d -1
I @ + b =) 9 a =21 —2] +2k &, @ |b| TR :
(a) 14 b) 3
© 12 @ V17
x-1 1-y  2z-1 ) ;.
@ T % fosh-hmE B -
2 3 6 2 3 12
= = = b y )
@ 77 O e T Tiem
2 3 6 2 3 6
© o777 @ -7
aﬁp(%j =0-3, P(A) = 0-4 9 P(B) = 0-8 %,aﬁp(g)w%:
(a) 06 (b) 03
(c) 0-06 (d 04
k 1 98 AH & forg f(x)={3X+25’ x=22 T Hqd B &, B
kx“, x<2
11 4
(a) _Z (b) ﬁ
11
(¢) 11 (d) T

(@) +47 b 0
(c) +5 d 25
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A A N A A A
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) ’ )
7777 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) = 0-4 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 —
(c) (d 1
0 1
14. If A= [ O:| and (31 +4 A) (314 A) = x21, then the value(s) x is/are :
(@ =47 (b) 0
(¢ *5 d 25

65/1/1 ~~~~ Page 7 P.T.O.
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15. 379l THIHW! x dy — (1 + x2) dx = dx ol SIT9H &A & :
3 3

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

16. ﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ'{w%,Fﬁ‘a’ﬁ'ﬁfﬁ@%ﬁﬁﬁ:\%%?

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

17. ol Wae TR wmen o Ao HEIU § EITd & o 2 faeg (2, 72),
(15, 20) AT (40, 15) B | IS z = 18x + 9y I Held 7, dl :
(a) 1z, (2,72) W Afhad adT (15, 20) | =Fd9 7 |
(b) 1z, (15, 20) W AfHaT qAT (40, 15) T =T 2 |
(¢ 1z, (40, 15) W Aferehan q91 (15, 20) W =T 2 |
(d)  z (40, 15) W ATHad aAT (2, 72) W ~AqH 2 |

18. ™l x—y >0, 2y<x+2, x>0, y> 05 s Y&Td & & M9 fogai

=) ‘éi'@ilT % :
(a) 2 (b)
(c) 4 (d)

o7 &I 19 3N 20 IHYFIT TF ad ERT JoT 8 K 4B JoA BT 1
& 1 & %o 137 1T & 1574 Tk Bl S4B (A) T GR Bl T (R) GRT 37/ 137 73T
g 1 37 3991 & TE1 I A9 13T 7T Bl (a), (b), (c) 3K (d) T T gTa G |

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

(b) AR (A) 3R Tk (R) HI Tl 3, T b (R), TR (A) i Tl

SATET FgT Hidl g |
(c) AR (A) T& g a1 T (R) TTeid @ |
(@)  3feReE (A) TeId & 9UT 9 (R) @81 2 |

65/1/1 ~~~~ Page 8
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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=2logx+%+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.
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19.

20.

FFHIT (A) : B f(x) = 2 sin~1 x + %,ﬁxe[—l,l]a—?[qﬁa'{ [E 5_71}

2’ 2
g
T (R) : sin~1 (x) Sl &I T ET 1 IRER [0, 7] B |

w7 (A): Togal (1, 2, 3) A1 (3, —1, 3) ¥ B IH dTl @I H

j\:l_qr_]${_mx—3:y+1 =z—S%|
2 3 0
@b (R) : g3l (xq, y1, 1) TAT (9, yo, 29) ¥ B A aTCll @I 1
ity 2- X1 - YTV1 _ Z77

X2 —X1 Y2 —Y¥1 Z3 — 71

Qs @

37 @ve T 37T &TY-30F (VSA) JHR & T97 8, 78 I35 &2 37% 8 |

21.

22,

23.

(%) fix) = 2x g IRAIYG B £: A — B, Theh! 3R 3T=aeh ol & | afe
A=1{1,2, 3,4} 8, @ 9= B {d HIRT |
rat
(@) ¥H AW HINT

sin—l(sin %Tnj +cos_1(cos %) +tan~1 (1)
qfmr 343 % 98 oft GRw I AT S alem | 4 § + k % W@ g |
(%) F= & T i § gwit MU fagett A, B @wn ¢ % feufa |few waw:

-> - - s
a, b q ¢ &I

[ L 2 L ]
- - -
A(a ) B(b) C(c)
a&@:%ﬁaé,aﬁﬁywﬁaﬂaﬁmwl
AT

65/1/1 ~~~~ Page 10
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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, yi, z1),
X-X] _ y-¥y1 _ 2-%

(X9, ¥9, Z9) is given by = .
X2 —X1 Y2 —¥1 Zg — 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=1{1, 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.
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(@) T Hifve & ®=1 Wl e sl x=20+2, y=T7r+1,
z=-83A-3dMx=—-n—-2, y=2u+8, z=4u +5 &, TR «ad 2

1 & |

2
24. ﬂﬁy:(x+ w/xz—l)zé,?ﬁm%(xz—l) (%}Z) = 4y2.

95. zuTET B wed flx) = L0SIMX —x, (%,n)ﬁﬁlﬁ(%’lﬂﬂﬂ%l

4 + cos x

Qs

39 GV § TTg-30F (SA) FHR & J97 8, 1978 Jei & 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) x +2) *

dy

28. (&) eﬂawwﬂwdy+sec2x.y=tanx.sec2xw1%ri§112§asnﬁ
X

#Hifsr, fear w2 6 y(0) = 0.

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

65/1/1 ~~~~ Page 12
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(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+ \/X2 —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.
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29. o= Mge T gEE i W g §A hIfT
z = 6x + 3y 1 FAfARga =iyl & i,
JtfereRan 7 3d i

4x +y > 80,
3x + 2y < 150,
X + 5y > 115,
x2>20,y=>0.

30. (%) Torsll ATgfoE® = X %1 WTREhaT sied = feam T 2 -

(i) kT HF A4 hiNT |

(i) T hINT : P(1<X < 3)
(iii) X 1" E(X) A1d hifN |

HAAT

(@) Adqu B UH wad weq| & f6 P(AN B) = i M P(A NB) = % 2|

P(A) 92 P(B) FTd <hIfaT |

31. (%) UM I AT :

eX sin x dx

O e O | A

HAAT

(@) @ I

j
dX

65/1/1 ~~~~ Page 14
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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(Q1<X<3).

(i1i1) 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 ~~~~ Page 15
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Qus g

59 @Ug 7 3909 (LA) IHR & J97 & 578 9% & 5 37% 8 /

32. U HeY R, dafas @IS o §=d R W 30 YHR IRwiNad & 6
R={(x,y):x.y U JURET G 3} | Sfra ST fh F1 R, Taqged, Tafya =

GehTHeh 2 T & |
1 2 -2 3 -1 1
33. (%) A A=[-1 3 o] e B—l{_w 6 —5} 7,
0 -2 1 5 -2 2
(AB)~1 3Tq 1T |
StTaT
(@) e fafy gra fe wfietor feemr 1 5@ i
X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3

34. (%) 39 @ % |iGW qA HdF FHRO F@ HIC, A g (1,2, -4 F
gl STl @ o fogati A3, 8, — 5) @9 B(1, 0, —11) ! el areft
TGN GHIR & | 37q: 37 Q {@isAl o ot 61 gl 71 i |

HAAT

(@) famgatl A1, 2, 3) @1 B(3, 5, 9) ¥ Bk S dTcil 1@ % HHIHT HTd
HINY | 31 38 W@ W 3 fagati & fdemes s Hifg, s fag BH
14 313 I g0 W 7 |

35. THTHAT & TANT 8 T x2 =y, y = x + 2 AT x-318 g o &1 1 &bt J1d
i |
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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
2x —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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Qus o
39 GG H 3 YR S7EFT STENRT J97 & [570 Gedeb & 4 375 & |

Th{0T AETAT - 1

36. I % 3 ThK & oMY I o G JopR & 6, FA9-T1eHT, JT0MRMH Senie
2 9 fop for d erien T B )
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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 :
< i Anusara Yoga

Kundalini Yoga
L S
. Vinyasa Yoga }7»
TN

Hatha Yoga &

Y~

Types of Yoga

65/1/1 ~~~~ Page 19 P.T.O.



= & T8 oF-3TR{T |, T HiETel h AN gRI TRT T A T TeRR Wk AN
A, Baan C st Tiresarei o1 gt w7 | I8 +ft foan men @ 6 ue wmew g
C TR o AN A <hl TTRehar 0-44 3 |

S

ITAH AT 6 MR W, T Jot 6 3 AT
(1)  x ! 9 WA I |
(ii)  y ! W FTd HIWT |
(iii) () P(%) T |
HAAAT

(i) (@) WIRERdT A MY foh TTETEE 1 Th ATgoSA AT T 96 A
IT B TR 1 AT Al & T C TR H1 &l |

ThIOT AT - 2

37. 1 atmepfa # <iT TTU F, ST 9 AT TP Bl FASH T @, Th WY ER
T ok B T hl 3=t et 20 7 |
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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
| x C
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
(i11)) (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.



Teh UHT Joh, TRt YoaTh 9T I & 9 2, H Ush 97 T 77 997 9 §
2 em3/s T TH oL T UHT TUh T@T 2 | FdTehR doh b1 3Tel-3f =hior 45° 7 |
39 GRS o AR W e weai & I €T
(i) 3 H Ul % AT I BT v UG H o3k hifT |
(i) ST 9T I« r = 2+/2 cm 8, BT & e Al ¢ F1d it |
(if) (%) 39 G 99 r = 2/2cm 7, IFEHR 3h & A dd o = i
3 1 HIT |
JrqaT
(i) (@) 9 fode F=E 4 cm 3, 39 0T S b’ &% 9go h X A4
EAE L

TERTUT LT — 3
38. Teh UCH-hIEE G q¥ TohAT 7T 99 91895 fix) = a(x + 9) (x + 1) (x — 3) G
TGH 7 | G I8 Y- y-318 i foig (0, —1) W foreran B, @ fm1 o 3w
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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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