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Q.P. Code giver~an the‘right hand side of the question paper should be written on the t/tle

: page of the answwer-book by the candidate.

1(iii) U Sifer T & 35 537 H9ar U H 38 9T & /

: Please check that this question paper contains 38 questions.

E(iv} FUAT 79 T 37 ferzaair Y= &34 37 uga, mg@aﬂ#neaaﬂmmea'
: e 1

Please write down the serial number of the question in the answer-book be_fore
attempting it.

‘v) sz momuy P Tgat & faro 15 Aeic &7 JAT f2ar T 8 / neausrw/@mvr
gafg 4 10.15 &5 fasar sreanm [ 10.15 &5 & 10.30 as?aama?s—cfwneausraﬁ'
ggst 31T 37 37afer 3 FkieT 3 372 gi%iesT ar Hig 3a3 g7 ferdal | :
15 minute time has been allotted to read this question paper. The question paper will be§

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the§
question paper only and will not write any answer on the answer-book during this period.
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WU T H Fo7 &7 26 & 31 @ TG-IHIT (SA) FHR & di4-al4 37 & F97
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 38 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iit) 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.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viii) There is no overall choice. However, an intérnal 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.

(ix)  Use of calculators is not allowed.

K\Q SECTION A
This section comprises ple choice-questions (MCQs) of 1 mark each.
PSS A A -
1. If a +b=$®nda =21.—2j +2k,then | b | equals:
Q

@ A0 ® 3

© V12 d V17
2. The direction ratios of a line parallel to z-axis are :

(@ <1,1,0> b)) <1,1,1>

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

3. 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
2 1
2 b -

(a) 3 (b) 3
4 1
= d -

(c) 9 (d) 9
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4. Bad f(x) = x| - %, x=0W
(a) Wad ], Weg AThHIT & 8 |
(b) Had qYT AThAHT B |
(¢) T Hdd 8 3 7 & b1 B |
(d) TIHAHN B, W] Fad & 8 |
0 1 .
5. zr%A:{ 0} qAT (31 +4A)(BI—4A)=x2] B, d x &1/ AH 2/2 :
(@) +J7 (b) O
(c) +5 (d 25
6.  3Tghd THIH x dy — (1 + x2) dx = dx 1 Ah &A 2
3 3
(a) y=2x+%+C (b) y=2logx+%+C
X2 X2
(c) y=—+C (d "y=2logx+— +C
2 2
7. ﬁf(x):a(x—cosx% i i smam e, o oo frmd @z ?
@ {0 S b (0, )
N
() (—oo, 0&% (d) (=00, 00)
Q a - -
8. W%@%%ﬂmwwl%wmm freuw 4 gawa &= % i foeg (2, 72),
(15, 20) 99T (40,15) % | Afe 7z = 18x + 9y I2TT o &, I :
(a) 1z, (2,72) W Afehan a0 (15, 20) | =9 & |
(b) 1z, (15, 20) W ATUHRAN TAT (40, 15) W ~JaH g |
(c) 1z, (40, 15) T AfURAH qAT (15, 20) W ~IJH g |
(d) 1z, (40, 15) T ATUHRAN qAT (2, 72) | =9 7 |
9. Qlaﬁ?ﬁx—yzo, 2y£x+2,x20,y20§WaﬁW%ﬁ%5ﬂﬁﬁf_§3ﬁ
ﬁ‘él’@l‘[%
(a) 2 (b)
(c) 4 d 5
65/1/3 ~ e~~~ Page 4
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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=210gx+%+C
(¢) —ﬁ+C (d) =21lo x+£+C
y_ 2 ® y_ g 2

K\Q
o

7. If f(x) = a(x — cos z% strictly decreasing in R, then ‘a’ belongs to
@ {0} Q\QQ’” (b) (0,
() (=oo (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 (b) 3
(c) 4 d 5
65/1/3 ~~~~ Page 5 P.T.O.
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10. 3¢ foreft af SToqg A T A2 —3A +I=O0B M Al =xA +yI[®, @ x +
yHIAE R :
(a) -2 (b)) 2
(o0 3 d -3
2 ‘
11. aﬁ[z I]Qsﬁaogcq»wﬂqéﬂo%s%,?-ﬁx%mﬁwﬁaﬂ{[mw
X_
2
@ 6 b -6
© 0 (d -7
12. UHTATSH WHT 3x 3G 8 fh |adjA| =64% | a1 |A| SUK B :
(a) Had 8 (b) had-8
(c) 64 (d)  ~83AYar-8
3 4]
13. aﬁA:[ , 7 AT 2A + B T I AHYg 5, Al B S ¢
6 8 & _6 —8]
(a) O (b)
10 4] &6 —10 —4]
_ NG
@ | @ | 7°
10 &§3 -10 -3|
2
14. 1+ cos 2x ﬁq%
(a) sec? x (b) 2 sec? x tan x
(¢) tanx (d —cotx
6
15. I sec2(x—%)dx W%:
0
1 1
- b -
(a) 7 (b) 73
© 3 @ -3
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11.

12.

13.

14.

15.

65/1/3

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

X 2
If [3 1:| is a singular matrix, then the product of all possible values
X —

of xis:

(a) 6 (b) -6

(0 O d =7

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 = {5 2} and 2A + B is a null matrix; then B is equal to :

6 8 [ —6 - 8]
(a) \\Q&Q (b)

10 4 §Z§ -10 —4]

5 8l (-5 -8
(c) (d)

110 § -10 -3
The primitive of N is

1+ cos 2x
(a) sec? x (b) 2 sec? x tan x
(¢) tanx (d —cotx
6
I sec?(x — %) dx is equal to:
0
1 1

— b) — —
(a) 7 (b) NEl
© 3 @ -3
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2 3
16. eﬂawwﬂwwdz (%’) = siny 1 SIS AT =TT HT TNTHA 2 :

dx
(a) b (b)) 2
(c) 3 d 4
17. p ol 98 O foress fow afew 21 +p) + k 99 —41 — 6 + 26k TR
daad 8, 8
(a) 3 (b) -3
17 17
(C) —? (d) ?
18. A rFrE TR F R afs | +A] wrakw i — ] Wusm A2 R 2
(a) -1 (b)) 1
(0 O @ 3

Jo7 GEIT 19 3K 20 SYFYT Tq T SEIRG. YT & HN I I #H 1 P
8 1 3 w7 3T 7Y & ford uw @1 i (A) 79 GR H @% (R) GRT i 191 T
& 1 57 571 & T8l It} 19 137 1T BIS] (), (b);.(0). 3K (d) # & FAH FIrT |

(a) AR (A) 3R T (R) GHI Hal & 3 T (R), AfWHA (A) H @&l

(b) aqﬁqaswr( aa%(chﬁH%"T% W e (R), SR (A) T T
(c) q%aﬁ%ama%ﬁ(mnm%
) ﬁﬂ'@ﬂA)W%ﬁ%ﬁ%(R)aﬁ%l
19. P97 (A Had fix) = 2 sin! x + %",aﬁxe[—l, 1] &1 9iER
T 5m
Bk
T (R) : sin~! (x) &1 &I T ITGT &1 IRER [0, 71] B |

20. S7YFYT(A): ToRGHT (1, 2, 3) T (3, — 1, 3) § TR IW ATl W@ H

q x—3:y+1=z—3%|
2 3 0
#(R) %@ﬁ (Xl, y]_, zl)H%lT (Xz, y2, ZZ)ﬁWGﬁTﬂFﬁi’@TW
gt 22X - YY1 _ 27741 &

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 AN A
18. For what value of A, the projection of vector i + Aj 6n 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. Q
(a)  Both Asserti %&) and Reason (R) are true and Reason (R) is the
correct expl ion of the Assertion (A).
(b) Both As f%(ﬁon (A) and Reason (R) are true, but Reason (R) is not
the co explanation of the Assertion (A).
(c) Asse@on (A)1s 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—"}
27 2

Reason (R): The range of the principal value branch of sin™! (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

65/1/3 ~~~~ Page 9 P.T.O.
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LCRCRC)

57 GUE F 37fd TY-IHIT (VSA) FHR & T97 8, 78 9% & 2 37% & |
21. IR T o9 FEATA H PHBA 9 7, Al o TEATE FTA HIFAT Fafeh 3ok S hl
AR =[aH & |

22. (%) f(x)=2x gR1 UG B £: A — B, Thehl 31N 3T=sre® aH1 8 | 9
A=1{1,2, 3,4} 8, @ 99=@ B I1d sIfT |

AT
(@) @M | HI

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

23. il 343 % 7 Wl oftw Fa AR A wRY i o+ jl+ k & T@d |
24. (%) =& T el # quiv U fagatt A, Baon ¢ & feufy wfew s

> - -
a,b?‘ﬁ’ﬂc%l
[ 4 L 4 L)

— - —
A(a ) B(b ). C(c)
aﬁﬁ]:%é@gaﬁ?ﬁ;am?%qﬁﬁmﬁml
Qrz§’ DG

N .
(@) I @Q o w Wl e sl x=20+2, y=TA+1,
z=—§x-3a&mx=-u—2,y=2u+8,z=4u+5%‘,wqt€»iaaa%

7 T8l |
=1 -1
25. -qﬁX:Jatan t,ﬁgﬂy:“,amt t%,?ﬁ‘q’ﬂf's'q%xg—y+y=0.
X

wWueg T
59 GUE § 7TY-FTIT (SA) FHR & T97 &, Io/78 T% & 3 3F & /

26. (%) WM @ HINT :

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 %TJ + cos~! (cos i—n) +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)
—> —>
If AC = gABs@Qress _c) in terms of ; and B)
¥

D OR

Q
(b)  Check \ether the lines given by equations x = 2A + 2, y=7A + 1,
zZ =—@»—3 and x=—-u—2,y=2u+ 8, z=4u + 5 are perpendicular
to each other or not.

-1 -1
25. Ifx=va®@ ' y=va®" "t then show that Xg—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

65/1/3 ~~~~ Page 11 P.T.O.
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(@) @ I
J‘ 1
dx
cos(x —a) cos(x —Db)
27. AW TG HINT :

[log (sin x) — log (2 cos x)] dx

O e 0 |

28. Jd i ;

2

X
dx
I x2+4)x2+9)

29. (%) staehet gt Y _ 2 =sin1moq|qqosamdﬁﬁm|
X

dx X

HAAT

(@) 3Tasha TR d—y = sin(x + y) +_sinx — y) @1 fafSse g 3@

Wlﬁ?ﬂ%%& O%Tﬁ[x——%l

30. = e g ﬁaﬂé@‘g{ﬁréﬁaﬁﬁﬁ
A, X\Q‘s}yqz
§&~x+y<12
X + 1:28y =5,
X,y =0
% Sqd z = 600x + 400y T AThad A F1d fhfSw |
31. (%) forelt argfess =X X 1 WiR¥ekar sed i foam o 2

X 1 2 3
k k k
P(X) By 3 5

(i) k1 AE G ST |

(i) 3@ HINT : P(1<X < 3)

(iii) X1 W E(X) T I |
AT

65/1/3 ~ e~~~ Page 12
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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

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

30. Solve the following lis@%@programming problem graphically :
Maximize z = 600%%, 00y
subject to the c@ramts :
S 25<02
2x + y <12,
x+ 1:25y > 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.
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(@) Adqu B UH @ad =eqw & f5 P(AN B) = i A P(A NB) = % 71
P(A) @91 P(B) FTd shifT |

Qs ¥

59 @US 7 3709 (LA) IHR & J97 &, 578 I3 & 5 37% 8 /

1 2 -2 3 -1 1
32. (%) A A=|-1 3 0| @M Bl=|-15 6 -5| ® @
0 -2 1 5 —20.2
(AB)~! 3Tq SHifSr |

HAAT

(@) o1z fafy gr e ot feem &l g i
X+2y+3z2=6

2Xx —y+z=2
3x + 2y 2§3
33. (%) w%@%v@ammﬁﬁawwmaﬁﬁq S fomg (1,2, -9 ¥
e %amﬁgaﬁA(e,s—mamBa0—11)ﬁﬁaﬁwﬁ
w@w%|mga%@aﬁaﬁaaﬁ@maﬁm|

HAAT

(@) famgatl A1, 2, 3) @1 B(3, 5, 9) ¥ Bk I dTcil 1@ % HHIHT FTd
HINT | 371q: 39 W@ W 3 fawgati & fgeme 7 Hifg, s 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 Ve§&t\g@and the Cartesian equations of a line passing
through th@ int (1, 2,= 4) and parallel to the line joining the
points 3 — 5) and B(1, 0, —11). Hence, find the distance
betw@ 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

36. = 3Tepfa # QT U ¥F, ST 9 AT WP Hl TSR T @, Th WY ER
el b T U hl =T et 2§ |

Th UHET o, et ¥ ®WWﬁW%,ﬁ@WWWHWWﬁ
2cm3/sa?qu%@» 26 &1 8 | VTR 3ok b1 -3 hivT 45° 7 |

wﬁmws@i&g\aﬂwmﬁmw%waﬁn
(i) 3 H Ul o 3EaH I BT v IS H o3k hifee | 1
(i) ST EHT S r=2/2cm 8, a1 & e 6l ¢ F1d it | 1

(i) (F) 39 T I9 r = 24/2cm B, AFHR ¢k & Tl dd o =2 i
T [ HIWT | 2

AYAT

(i) (@) 9 fofe S9E 4 cm 3, 39 0T ST b’ &% 9ga I R A4
i | 2
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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 connecte%}é’p such-a tank whose conical part is full of water.

Water is drip @ ut from.a tap at the bottom at the uniform rate of
2 cm3/s. The @i-vertical angle of the conical tank is 45°.
Q

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

(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
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ThOT FHEFTT - 2

87. TN h3 YhR & 0 A o e TohR o STEE, §-I1eHT, IO e
2 9 fop for d aerten T 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 :

Q
Q
QQ

§ Bikram Yoga

S -—
-

Hatha Yoga ;
s

Types of Yoga
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F= & T8 H-3THRfT H, T FHEe % Arl g fohe T A fafie geeR % A
A, BT C Sl TiRehareti sl guiian T B | 98 ot feon e @ T & "eww g
C TR o AN A <hl TTR¥eRdT 0-44 3 |

B
A x C
011
ST TS % SER W, Fre T % S AR

1) x b1 HE9 JAT1d |

(ii)  y <kl A HATd kS |
(ii) (%) M-I |
$
e

(iii) (@) iRl @ hiC 6 TEEE * TH AgTEA I T T
A 3T B SR T I Al & Teg C TR T 8 |
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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 :

Q
(1) Find the valu%&‘x. 1
(i) Find the\@%e of . 1
(i) (a) %lnd P( ) 2
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 ALY - 3

38. Teh UCH-ShIEE G q¥ TohAT 7T 49 91895 fix) = a(x + 9) (x + 1) (x — 3) G
TEH 7 | A 98 UR-HIR y-31& ! g (0, — 1) W foreran 8, @ fm1 & S
IR

1) ‘a’ <pl U9 ATd aﬁli\i'ﬁl | 2
(i) x=1 T (&R HifeT | 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 valge of ‘a’; 2
(11)) Find f“&atx =1. 2
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