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QT 3597 :
HETTRGT 3511 %1 a8 Graer1 & /eq 3 371 G & GIe iy :
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(iii)
(iv)
(v)

(vi)
(vii)

57 Yo7-97 H 38 Y97 & | @Y1 o7 SHAATH & |

I8 Y97-97 Gier @USl § fAvyifaa 8 — &, @, T, 909 & |

GUE & H Y97 G&7 1 § 18 7% glasedid ao7 o7 §&qT 19 TF 20 37757

Td T STEIRT Th-Teh 3% & J97 & |

@UE & 4 Fv7 G121 T 25 % 3ifd Tg-3FT (VSA) THR & -3 3Pl & Fo7
g1/

@UE T H 97 &I 26 T 31 7% TG-ITIT (SA) TPR & dA-d17 37H & Fo7
g1/

TUE g 7 J77 G&I7 32 T 35 % FH-IH1T (LA) FHR & qier-gie 37H] & J97 & /
TGUS & § Y97 &I 36 T 38 IWU I7eFIT HEIRG AR-TR 3HHl & T

g

(viii) I¥7-97 4 I [acY 78 137 737 8 | T, @vs @ & 2 y¥1 4, @Us 7T & 3 yoI

(ix)

4, @8 g % 2 v 7 797 GUS & & 2 YA A aRkFE [dHcT F JIae 591 T
g1

Wawmﬁaﬁ%@\/
O

% TS &

59 @IS qgqub«t/fd/@? o7 g% 397 1 3% HT 8 |

1.

a&%maa%wmmy BA+I=08aqMAL=xA+ylg, @ x+

yHIOE R :

(a) -2 b)) 2
(0 3 d -3
2. ICTH2x2IAYE A® U |A| =28, @ |4A~1| SO 7 :
(a) 4 (b) 2
1
(0 8 d 32
3. THMATHUHI3x33MIg 2 |adjA| =647 | T |A| SR B :
(a) <had 8 (b) haA—8
() 64 (d 83AYAT-8
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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@llowed.
O
D SECTION A

This section comprise&{@hltiple choice questions (MCQs) of 1 mark each.

S

1. 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
(0 3 d -3
2. If |A| =2, where A is a 2 x 2 matrix, then |4A~1| equals :
(a) 4 d) 2
1
() 8 (d) 39
3. 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-38
65/1/1 ~~~~ Page 3 P.T.O.
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3 4
4. H&A:[5 2}%6%2A+B@WW%,@BW%:
(6 8] (-6 -8
(a) (b)
10 4] 10 —4]
5 8] (-5 -8
(c) (d)
10 3] -10 -3|
5. 3Afg ;—X(f(x»:logx%, al flx) T 2 :
(a) _§+c B  x(logx—1)+C
© x(logx+x)+C @ Lic
X
6
6. I secZ(x—E) dx W% :
6 &
0 Q
1 N 1
1 NG b) -
(a) 7 Q\QQ} (b) 7
(©) \/§§§ @ -3
2 3
7. WW%{%):smyaﬁﬁ%amme%:
(a) 5 (b)) 2
(0 3 ad 4
8.  pohl 98 UH f7a% R afew 21 +p) + k aM—41 -6 + 26k WER
dIad 8, B
(a) 3 (b) -3
17 17
(C) —? (d) ?
65/1/1 ~~~~ Page 4
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3
4. IfA =
5 2

(a) (b)

10

5
10

6 8
4
8
(c)
3

(d)

5. If di(f(x)) = log x, then f(x) equals :
X

@ —Xiic (b)

X

(c) x(logx +x) + C (d)

sec?(x — %) dx is equal to :

o
O e Y | A

and 2A + B is a null matrix, then B is equal to :

6 g
-10 —4]
.
-10 -3]

x(logx—-1) + C

l+C

X

1
E]
_ 3

7. The sum of the order and the degree of the differential equation

N

@ L N (b)
J3 N
¢ 3 Q\Q% (d)
C
S

d2y dy 3 \ .
g-i'(&) = Smy 1S :
(a) 5 (b)
¢ 3 (d)

2
4

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

are perpendicular to each other, is :

(a) 3 (b)

17
(c) - ? (d)
65/1/1 ~~~~ Page 5
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9. (G xDH.j+GxD . kwmume:
(a) 2 (b) O
¢ 1 @ -1
10. TR a +Db =i AN a =21 2] +2k &, @ |b| W ?:
(a) 14 ®b) 3
12 @ V17
1, X =toloy 221y e §
2 3 12
2 3 6 2 3 12
= = = b » )
@ 777 T T T
2 3 6 2 3 6
© ooy D77
A B
12. aﬁP(-):@:%,P(A):@am P(B)=0-8%,?ﬁP(—)W%:
B Q A
g\\
(@) 06 N b 03
\Q‘G
() 006 $Q d 04
B
3x+5, x=>2 .
13. kwagmﬁuéﬁ%rqf(x):{ 9 T Hdd %o 2, @ :
kx“, x<2
11 4
(a) —I (b) ﬁ
11
(¢) 11 (d) T
14. ZFEA:[ }?'[94'[(3I+4A)(3I—4A)=x21%,?ﬁxw/gﬁﬂﬂéfﬁ:
(@ +£47 ®) 0
(c) +5 (d) 25
65/1/1 ~~~~ Page 6
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10.

11.

12.

13.

14.

65/1/1

A A A A A A
The valueof (i x j). j +(jx1i).k is:

(a) 2 (b) 0
(c) 1 d -1
- - A - A A A -
Ifa + b =1iand a =2i —2j +2k,then | b | equals:
(a) 14 (b) 3
12 @ 17
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 V157.  J157 157
2 3 6 2 3 6
- =2 = d -2 = =
© -7 =77

IfP(%) =0-3, P(A) = 0-4 and P(B) = 0:8, then P(%) is equal to :

&
@ 06 g\\g b) 03
&
(c) 0-06 D d) 04
N
] 3x+5, x=22 | . .
The value &@k for whichf(x) = { 9 is a continuous function, is :
kx®, x<2
11 4
_ = b =
(a) 1 (b) 11
11
11 d -
(c) (d) 1
0 1
If A= [ 0:| and (31 +4 A) (314 A) = x21, then the value(s) x is/are :
(@ =47 (b) 0
(¢ *5 (d 25
~~—~~ Page 7 P.T.O.
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16.

17.

18.

el THIHT x dy — (1 + x2) dx = dx T I A & :
3 3

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

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

Torelt IRaer Tumme W ST EIw § gETa &9k 3 g (2, 72),
(15, 20) TqAT (40, 15) B | IS z = 18x + 9y I Held 7, @l :

(a) 1z, (2,72) W Afhad adT (15, 20) | a4 2 |

(b) 1z, (15, 20) W AferHan qAT (40, 15) T ZHT 2 |

(¢ 1z, (40, 15) W Aferehan q9 (15, 20) T =T 2 |

d) 2z (40,15) W aqfué@u qAT (2, 72) W =W 7 |

. N\ . .
aTlT=|"ﬁ‘€ﬁx—y20, @x+2, x 2.0, yZOWEﬁW@?%W%@@

eIl %’ : Q(b*

N
(a) 2 @ (b)
(c) 4 (d)

I3 G&IT 19 3K 2037997 T T STEIRT I97 & 3K I9% J97 &7 1 3%

g3
g/37

65/1/1

P 13T 7Y B 17 Tk B STUHIT (A) T TR H1 7% (R) GRT 37/ 137 71
¥l & &1 I A9 15T 7T B (a), (b), (¢) 3R (d) F & 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 |

~ Pag e8
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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 1S maximum 0, 15), minimum at (2, 72)

N

18. The number of c@zﬁer points-of the feasible region determined by the
constraints x >0, 2y<x+2, x>0, y>20is:

(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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20.

FHIT (A) : B f(x) = 2 sin~1 x + Sg,Gl'g!Txe[—l,l]a—?[qﬁ'g'{ [E 5_71}

2’ 2
g
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

g 223 - Yl _ 23 &
2 3 0

@b (R) : g3l (xq, y1, 1) TAT (9, yo, 29) § B AH-ATCH @I
g L = YTV o ZTA 3

X2 —X1 Y2 —Y¥1 Z3 — 71

Qs @

37 GUE T 3T TY-IIT (VSA) JHR & T97 8, [579 99% & 2 37% 8 |

21.

22,

23.

(F) flx)=2x gr1 Uk BT £: A — B, Theh! 3R A=a1esh g = | IS
A={1,2,3,4g3 Y= B T hIfT |
e
N
(@) #F :
sin~! (sin 3_nj + cos™1 (cos 3—“) +tan~1 (1)
4 4

qfemor 3/3°% 98 oft aRw I AT ST Eem |+ + k % W@ g |
(%) = @ S mpfa § gwie mu famgelt A, B 9 C % feufy afew s

-> - - s
a, b dd ¢ &I

[ L 4 @

— - —

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

af AC = SAB R, @ ¢ F a A b * UE § = HIRAT |
4

YT

65/1/1 ~ e~~~ 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
(3.-1,3)is x—-3 _ y+1 _ z—3-
3 0
Reason (R): Equation of a line passing through points-(xy, y71, z1),
X-X] _ y-¥y1 L 2-%

(x9, ¥9, Z9) is given by = .
X2 —X1 Y2 —¥Y1 Zg — 11

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, 2, 3, 4}, then find the set B.
OR
S
(b) Evaluate : K\

R
22. Find all t@ectors 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 & 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. ﬂﬁy:(x+ w/x2—1)2%,aﬁa¥ﬁ3q%(x2—1) (%) = 4y2.

95. ST B Held flx) = L0SIMX —x, (%,n)ﬁﬁlﬁ(%ﬁﬂﬂ%l

4 + cos X

Qs

39 GV § TTg-3F0F (SA) FHR & J97 8, 78 Jcq® & 3 3% & /

26. UM Fd T
S\‘Q@

2
j [1og@x) log (2.cos x)] d
0

217. sn?raﬁﬁm.

1
d
HExDx+2)

28. (&) WWﬂW—+sec . y=tanx .secZx & faf¥re & @

W,ﬁmw%%y(m—

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

65/1/1 ~~~~ Page 12
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24.

25.

(b)  Check whether the lines given by equations x =2A + 2, y = 7A + 1,
z=—3A—-3andx=—-u-2, y=2u+ 8, z=4u + 5 are perpendicular

to each other or not.

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

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

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

26.

27.

28.

65/1/1

Evaluate :
T N
2 S\\Q
j [log (si@) —log (2 cos x)] dx.
0 W
@Q
B

Find :

1
I NI

(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.

~ N~~~ Page 13 P.T.O.
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29. {79 Ras TUMT TS I AT g0 BA hINT :

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

SATYhaH T 1A HIIT
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

1) k 1 A JTd shifoT |
(i) TG HINT : P(1<X <3)
(iii) X1 °1e" E(X) A1d hifee )|

HIAT

S _ _
AHWB@I%%‘QW@%‘% P(ANB) = i qAa P(A N B) = % 21
%
P(A)am@snﬁaﬁﬁql
Q\
S

31. (%) m%a’ﬂﬁﬁ:

n
2
J‘ eXsin x dx
0

AT
(@) 3maHIf .
j 1 dx
cos(x —a) cos(x—Db)
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

o~

P(X)

k| k
2 | 3

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

(iii) Find E &%®he mean of X.
NS
Q‘Z)-

b)) A an@ 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 P.T.O.
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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 =

1 2 -2 3 -1 1
-1 38 o] dm Bl-|-15 6 —5| B @
0 -2 1 5 —2. 2
(AB)~! 3ma hifsre |

HAAT

(@) erreyg fafy gr fm wfiertor e it ga ife
X+2y+3z2=6

HshTHeh & A1 a1 |

33. (%) ¥ A=

2Xx —y+z=2

3x+2y@®=3
§2§
\Q‘G
34. (%) w%@&@aﬁﬂamwwwmaﬁﬁq,ﬁ%@u, 9, —4)F
ﬁw%'l_cﬁ 8 d famgati A8, 3, — 5) @ B(1, 0, —11) &l A areft
@I % GHIE | 37q: 37 Q [@isAl o " 1 gl 71 i |

HAAT

(@) femgatl A1, 2, 3) @1 B(3, 5, 9) ¥ BIhL S ATcil 1@ % HHIHT FTd
HIRT | o1a: 39 W1 W A forgelt & Fdwis wmq Hifse, S fog B &

14 315 1 g W 2 |
35. THTHGT & TAN T ah x2 =y, y = x + 2 AT x-318 g o &1 &1 &het J1d
i |
65/1/1 ~ e~~~ Page 16
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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 (92
OR

(b)  Solve the following system of equations by matrix method :

X+2y+3z2=6

2X —y +
y 5\\@
3x + 2%~ 22 =.3
NS
RN
34. (a) Fin e vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the
points ‘A(3,73, — 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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e
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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L6
S
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 :
< ' Anusara Yoga
Kundalini Yoga
’ R
Vinyasa Yoga 4‘4’
Ve,
Hatha Yoga <
[P
Types of Yoga
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B
A x C
0-11
Sufh e % R W, Fe et % s A

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

S

(i) () P(%) FTa I | 2
N
(i) (") SlTﬁ@‘!)EiﬁsﬁﬁmﬁB rETsel 1 Th ATgesdl g1 T 968 A
@@wwaﬁnw%wcwwﬁl 2

ThIOT AT - 2
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EEE
o
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
(111) (a) Find P(%) . 2

&
Q
on

(1)  (b) Fim{&e probability that a randomly selected person of the
sd@ty 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.
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e

T U1 3oh, TSRt TaTshR 9FT I & 90 8, H Teh 9 o1 =7 997 7 §
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 3, 39 0T S W’ & aga S X A
HIT | 2

ThIOT AT - 3

38. Th UH-ShIE G q¥ TohAT 7T 99 918958 fix) = a(x + 9) (x + 1) (x — 3) G
TEH 7 | G I8 YT y-318 i foig (0, —1) W fireran B, @ fm1 6 3w
EUELE

R ATABATAD o

(i) ‘@’ T HE T4 hifY | 2
() x=1TW f”(x) Jd HIT | 2
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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. 2
OR
(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm. 2

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), answév*the following :

(1) Find the value of ‘a’. 2
(11) Find f”(x) at x = 1. 2
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