e

Series EF1GH/3 Elﬁ"E' SET~1
' T9T-G7 HIg
0T 7 Q.P. Code 65/3/ 1§
Roll No.  wliemef§ ST e aﬁwgﬂﬁm%
: E-J8 W 3oy fog |

] Candidates must write the Q.P. Code on

: the title page of the answer-book.

MATHEMATICS
*

: frerfRa @ - 3 qv2 e 3% : 80 i
TLme allowed : 3 hours Maximum Marks : 80
ettt ottt

: 72 / NOTE
(i) uar ST B & 135 37 Toar U H gida g5 23 &
Please check that this question paper contains 23 printed pages.
Hi)  mo g B Fifae grer &1 IR 30 I0 9T U His B Geimelf 36T grEvesT 35“
: I3 g3 g7 fard | :
Q.P. Code given on the right hand side of the question paper should be written on the t/tle
: page of the answer-book by the candidate.
(iii)  gpTRT Siier BT & 35 57 H9ar G A 38 ToaT &/
Please check that this question paper contains 38 questions. :
E(iv} FUIT 79 HBT IR feraair Y= HIe A UFd, mg@aﬂ#neaaﬂmsﬁea'
: e 1
Please write down the serial number of the question in the answer-book be_fore
: attempting it.
((v) 3T mosruI &) Ggar & faw 15 AeiC T FHT T /T 8/ HQH’WW)@F[Q‘UT

gafg 4 10.15 &5 fasar sreanm [ 10.15 &5 & 10.30 as?aamés—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 beé
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.



e

QT 3597 :

HETTRGT 3511 %1 a8 Graer1 & /eq 3 371 G & GIe iy :

(i) 39 597-97 4 38 F97 & | @4 37 A4 F |

(i) I8 JH-97 g @S] § [A9ifGa 8- &, @, T, TG F /

(iti) @WUE & H Yo7 G&I1 1 & 18 % Fglasedd q91 Jo7 G&] 19 TF 20 314FHIT
T a% SEIRT Uek-TUeh 31k & Yo7 & |

(iv) WIS H F97 &7 21 & 25 % 37fd TG-FT0T (VSA) TR & F1-g1 371 & 397
g1/

(v) @S T H J97 G&IT 26 T 31 TF TY-IT0T (SA) FHR & diA-dI7 3% & Jo7
g1/

(vi) TS T H Jv7 &I 32 T 35 T FH-FHIT (LA) IHR & Gier-qiel 371 & J97 8 /

(vii) @UE F § o7 T&IT 36 T 38 YU 3FeIIT ITIRA WR-AR 3HH & J97
g1/

(viil) I¥7-97 4 I [acY 78 37 737 8 | T, @vs @ & 2 Y¥1 4, @S 7T & 3 yoI
H, @Us g %2 Yl § a9 @S & & 2 Y § IaRF [aheq &1 Ji@e 1391 17
g/

(ix)  Popeiet BT IGINT TfAd & |

@vusg <h

39 @UE 7 FglaHcdid o &, o7 9% 97 1 3% # & |

1 4 X
1. I A=|z 2 y|ThIuUdAIEE, A x+y+zHAFT :
-3 -1 3
(a 10 (b) 6
(0 8 @ o
3 0 0
2. JARA.(adjA)=|0 3 0|7, |A| + |adjA| T T T B :
0 0 3
(a) 12 b) 9
(o0 3 @ 27

65/3/1 ~~~~ Page 2



EEE

o

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.

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

(viit) 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.

(ix)  Use of calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark each.
1 4 X
1. If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is :
(a) 10 (b)
(c) 8 (d)
3 0 O
2. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 (b) 9
(0 3 d 27

65/3/1 ~~~~ Page 3 P.T.O.



3.  AdY BQHI THH HIfe & favn-wmfig smeyg € | AB wafa g, afg
(a AB=0O (b) AB=-BA
(c) AB = BA (d BA=O

4. Xe[O,g} A s A+ A = /31 7, S A=[COSX Sinx} 22

—sinX CosX

(a) (b)

o a

T
3

0 0 (d)

NS

5. A U BIYS EH MY (x4, ¥p), (g, o) TAT (X3, y3) B, 1 &TFA A 7 |
e & @ - R 2

X; ¥ 1 X1 ¥ 1
(a) Xg ¥y 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xg yg 1
2
X Y 1 A X1 ¥y 1
(c) Xp ¥y 1|=%5 (d) Xy ¥y 1| =AZ
X3 yg 1 Xxg yg 1
6 j 2" %4x T R
@ 224cC b) 22log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2
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3.
(a AB=0O (b)
(0 AB=BA (d)
4. For what value of x € [0, g
coSs X sin x
A= ?
[— sinx  cos x]
T
Y b
(a) 3 (b)
0 O (d)
5.
(X3, y3). Which of the following is correct ?
X ¥ 1
(a) X9 Yy 1[=%A (b)
X3 Y3 1
X; ¥ 1
(c) 1|=+ A (d)
X3 Y3 1
6. I2X+2dx is equal to :
@ 2%%4C (b)
2X+2
(c) +C (d)
log 2
65/3/1 ~~~~ Page 5

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
AB=-BA
BA=0

],isA+A’= V3 I, where

oA

NS

Let A be the area of a triangle having vertices (x;, y;), (X9, y9) and

X; ¥ 1
Xg ¥y 1|=%2A
Xxg yg 1

2
X; ¥ 1
Xg ¥y 1 = A2
Xg yg 1

2%*210g 2 + C

2 +C

log 2
P.T.O.



e

7.

10.

11.

J‘—zcoszf‘_ldx T 2

1+2sin x

(a) x—2cosx+ C (b) x+2cosx+C
(¢) —x—2cosx+C (d) —x+2cosx+C

ITIhel HIRTT d?X+d7y=0 HIEA @ :

(a) l+l=C (b) logx—logy=C

Xy
(c) xy =C d x+y=C

2 3

sraet T Y giny + (D | cosy =y B HIE 7 =@ H TEHA
dx? dx

wE ?

(a) 3 b) 2

© 6 (d)  gfemfyd T8

Ife ueh Tfesr x-3787 qAT y-3787 I Y G=TeH fewneT o % o iUl §9TCT B, o
Hh g z-3187 hl GTcH fe3 & o9 I1AT I 7

s 37
(a) Z (b) Z
Y
(c) 2 d o0

2 N b WA AR ERE 2 B b WISIIAR | 4 a0 b F
Eﬁﬁﬁo‘[ﬁﬁ'ﬂ%:

(a) (b) =

T
2

(c) d o0

T
4
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7.

10.

11.

65/3/1

J‘2cos—2>.<—1dx is equal to :

1+2sin x

(a) x—2cosx+C (b) x+2cosx+C
(e) —x—-2cosx+C (d) —x+2cosx+C

The solution of the differential equation % + d7y =01is:

(a) l+l=C (b) logx—logy=C
XYy
(c) xy =C d x+y=C

What is the product of the order and degree of the differential equation
2

Hsiny+(ﬂ)scosy=\/§ ?
dx? dx

(a) 3 b)) 2
(e) 6 (d) not defined

If a vector makes an angle of g with the positive directions of both x-axis

and y-axis, then the angle which it makes with positive z-axis is :

T 3n
r b on
(a) 1 (b) 1
T
— d 0
(c) 2 (d)
— - - -
a and b are two non-zero vectors such that the projection of a on b
— -
is 0. The angle between a and b is:
@ 3 b n
T
- d 0
(c) 1 (d)

~~~~ Page 7 P.T.O.



. —> —> .
12 AABCH, AB=1 + ] +2k @om AC =31 — ] +4k ¥ 13f BCw
H
7eg-fomg D g, @ Aiey AD R 3 :

A A A A AN
(a) 41 +6k (b) 21 -2j +2k

A A A AN N
(c) i—j+k d 2i +3k

g A A A A
13. %1 9% UM fEh R @i ¢ o= 1+ ] +k +p@2i+ ) +2k) @
— A A
r =(1+qQi +(1+qx)3+(1+q)kﬁ;aﬁawaﬁmg%,%:

(a) -4 (b) 4
() 2 d -2

14. aﬁP(AmB):%?r?HP(K):%%,Fﬁ P(%) S 2

(a) (b)

(c) (d)

|~ N
wlih Wk

2
15. k1 98 9 foees fore wer f(x):{x’ X200 _ow smwatE E, B

kx, x<0
(a) 1 b)) 2
(c) ks oft arEafaes g& d 0

16. Rz y-osX—sinx & 4 dy 5

CoS X +sin X dx

(a) —sec? (% - x) (b) sec2 (% - xj

(c) log (d —log

65/3/1 ~~~~ Page 8



—> A A A —> A A A
12 InAABC, AB=1 + j +2k and AC =31 — j +4k. IfD is mid-point of

%
BC, then vector AD is equal to :

(a)
(c)

A A
41 +6k (b)

A
1

A N
-j+k (d)

A N N
2i —2j +2k

A
21 +

A
3k

13. The value of A for which the angle between the lines

%

r
-
r

(a)
(c)

A A AN A A A
i+j+k+p2i+j+2k)and

-4 (b)
2 (d)

A A AL,
=1+qi +1Q+qM)j +Q1+9k 1s§1s:

4
-2

14. IfP(ANB)= é and P(A) = %, then P(%) is equal to :

(a)

(c)

15. The value of k for which function f (x)={

(b)

[ N

(d)

x=0is:
(a) 1 (b)
(c) any real number (d)
16. Ifyzw, then dy is:
COS X +sin X dx
o(m
- —— b
(a) sec (4 x) (b)
(c) log | sec (g - xj (d)
65/3/1 ~~~~ Page 9
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2

x“, x>0

kx, x<0

2
0

is differentiable at

P.T.O.



17. IRgs NU™H GHEN, z = 15x + 30y T AThaHIRT 7 sFaen & 3Taid

Sifor
3x+y<12, x+2y<10, x>0, y=0
% Tehd< GETd §A & ?

(a) 1 (b) 2
c 3 @ H=
18. T IRgsh NUTH TWe &1 GOird &F i< @ o guiin T R

y

3

2

1 /]
x'€ 0 2 é 3 pI >X

l, 1 RN X@J’*‘sz

y A3y
e o 8 - ey anve @ 2

(a) x+2y24, x+y<3,x20,y>0
(b)) x+2y<4, x+y<3,x20,y>0
(c) X+2y>4, x+y=>23, x>0, y>0
d x+2y24, x+y=>3, x<0, y<0

J97 G&IT 19 3K 20 39FH9T Tq ddb SEIRT J97 & 3K Y9b J97 &7 1 3%
& | 3 #7137 7Y & [ T @ ST (A) 791 G F 7% (R) GRT 376 17 T
& | §7 F¥] & T&1 I 7149 137 7T FIS (a), (b), (¢) 3R (d) § & GTH FrQ |

(a) 3AMHAT (A) 3R @b (R) ST T& 8 IR b (R), AR (A) I T&l
ST HLdT & |

(b)  3MHHAH (A) 3R Tk (R) GHI Hal 7, Tg b (R), JANHAT (A) 1 Fal
ST TFF H1 2 |

(c)  AMHYF (A) TE 8 qAT dh (R) TeTd 7 |
(d)  ANTHAT (A) TAd 2 qAT a0 (R) TEI 2 |
65/3/1 ~~~~ Page 10



17. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(e) 3 (d) infinite

18. The feasible region of a linear programming problem is shown in the
figure below :

y
3
2
x'€ S 2 >X
0 3
l 1 2 D 4y 20
y' B 2

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y=>0
(b) x+2y<4, x+y<3,x20,y20
(c) X+2y>4, x+y=>23,x20, y>0
d x+2y24, x+y=>3, x<0, y<0

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.

65/3/1 ~~~~ Page 11 P.T.O.



20.

3HIT (A) : [sin~! x + 2 cos™! x] T TR [0, 7] 21

@ (R) : sin— xﬁg@rmwwwﬁm[—g 5}%l

AYHIT (A) : 953 (4, 7, 8) AAT (2, 3, 4) ¥ TR I areht @, Togai
(—=1,-2,1) d9T (1, 2, 5) § Bept S Tl QT & AT 2 |

B — - - —> . s
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM &
%
A by . by =08 |
LG LERC

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

21.

22.

23.

24.

- A A - - A
afe ¥ =31 —25 +6k 2, A (T x ). (T x k)12 % T 71G AT |
24
Z+
aﬁ%@@ﬁx 5 Y+52 B5 6911%:%:%%5@?%@01%%,@0(

amﬁé:aﬁaaﬂwaaﬁemﬁnl

?TFCZf(x):a(tanx—cotx),aﬁ(a>0) %, ?ﬁﬁﬁﬁﬁﬁﬁﬁ?ﬂﬁmﬁ f(x)
Teh IEAM 31T GHAN Held 3 |

(%) 3 sin‘l(%) +2 cos_l(g} +cos™1 (0) =T A FT HIfT |

HIAT

(@) f(x):sin_lx,xe[—% }WW@I’@@%‘QIS’JWf(X)W

giER ot fafgu |

-

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



19. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].
Reason (R):  Principal value branch of sin~!x has range [— g, g} .

20. Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
to a line through the points (- 1, — 2, 1) and (1, 2, 5).

- - — - - —>
Reason (R): Lines r = aj +Ab; and r = ag + ubgy are parallel if
- >
by . by =0.
SECTION B

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

- A A A —> A d A
21. Ifr =3i —-2j +6k, findthevalueof (r xj).(r xk)-12.

24
x—5_y+2_z+?
o -5 B

22. If the angle between the lines

find the relation between o and f.

23. Iff(x) = a(tan x — cot x), where a > 0, then find whether f(x) is increasing

or decreasing function in its domain.

24. (a) Evaluate: 3 sin_l(%) +2 cos_l(gJ +cos1(0)

OR

11

(b) Draw the graph of f(x) = sin"l x, x [— 57

} . Also, write range

of f(x).

65/3/1 ~~~~ Page 13 P.T.O.
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1
25. (%) uf y:x§%,ax=1m%m@ml
AYAT

(@) 3R x=asin2t, y=alcos2t+logtant)g, @ % FTd I |

@Ug T
57 GV § &TY-3F70F (SA) TR & F97 8, 1570 % & 3 3% & |

26. () aawaﬁw;—x(xy%ﬂy(lmz)wwsamaﬁﬁql

HAAT

y
(@) 3Tahal THIH xeX—y+x?=0 I gA hINT |
X

27. TH [ i :
3
_ JA-x dx
Jx+J/4-x
1
28. T I hifSQ :

X

e 1
d
'! \/4x2 —(xlog x)2

29. (%) I :
J'cosxdx

sin 3x

3HUAT
(@) @ HET :

J x2 log (x? + 1 dx

65/3/1 ~~~~ Page 14



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

26.

27.

28.

29.

65/3/1

(b)

1

(a) If y=x%,then find Y arx=1.

dx

OR

SECTION C

(a) Find the general solution of the differential equation :

i(xy% =2y(1+x?)
dx

OR

(b)  Solve the following differential equation :

y
XeX—y+xd—y=0

dx

Evaluate :

3
_va4-x dx
\/§+'\/4—X

1

Evaluate :

X

e 1
d
'[ \/4x2 —(xlog x)2

(a) Find:
j c'osx dx
sin 3x
OR
(b) Find:

J x? log (x? + 1) dx

~~~~ Page 15

If x=asin 2t, y = a(cos 2t + log tan t), then find 3

P.T.O.
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30.

31.

e fafy =,
Edi
x +y <200,
x > 20,
y > 4x,
y=>0

% AW 3L B z = 500x + 400y T =T WH 1T HITT |

(%) UTEl % Teh I I Th 1Y 3BT T | A HI =T T TS A&
e I = X grin fefua foeam T 8, @ X o1 WiRekdr sed I
HIT |

3T

(@ @ faoni & @ w fiFd fem @ TR w1 B TF

P (fad) : P (W) = 1: 38, Jafh guu e = (3Hfimd) fHesh

7 | T THeRT A1g=sdl AT SI1AT @ q1 3BT 91l & | A 39 ook |
Tera s, a1 wilRiskar A hifSTe ok @8 21fima foerpt 2 |

Qs ¥

39 GUS 4 FH-3509 (LA) IHR & J97 &, 978 I35 & 5 3% 3 /

32.

33.

34.

65/3/1

e o e £ R > R, 916 £(x) - 222 g afonfi &, wR @
AT aHl & |

o 8 76 W1 y = mx (m > 0), Ih x2 + y2 = 4 AT x-378 g TR e wrgersr
ﬁéﬁwwgwlé% | THThSH & YINT 8, m T I I ShifY |

1 0 2
(%) 3 A=|0 2 1|2 d cuisefrA®-—6A%+7A+21=0.
2 0 3
arera
(@)ﬂﬁA:E 27}%,?1?1&‘131136@1%1126941314%9@1@@%01

™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |

~~~~ Page 16



30. Determine graphically the minimum value of the following objective
function :
z = 500x + 400y
subject to constraints
x +y < 200,
x > 20,
y > 4x,
y > 0.

31. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.
OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

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

hx—3

32. Show that a function f: R — R defined as f(x)= is both one-one

and onto.

33. The area of the region bounded by the line y = mx (m > 0), the curve

2

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

1 0 2
34. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.
2 0 3
OR
(b) If A:E 27}, then find A~ and use it to solve the following

system of equations :
3x + 5y =11, 2x - Ty =-3.
65/3/1 ~~~~ Page 17 P.T.O.



35. (%) b * 98 WA T it @ @l X;1=y;b=Z;3 ao

x=4 Y-l qrom gfedd e g | e @ 7 YEnsh w ghese

5 2

forg o I =i |

HAAT

(@) TH FuIR Igyst ABCD fodes 3fi¥ A4, 7, 8), B(2, 3, 4), C(= 1, -2, 1)
T D(1, 2, 5) &, %! Gt G137 & THIHT AG HINT | 37: oG A ¥
CD W S 7T &9 < JIe o Hexeh ot J1a hifg |

Qus g
34 GUS § 3 YA 37eTIT HTRT F97 &, 15778 Ied% & 4 37 & |

TERTUT HETTT — 1
36. ARYSTHN U5, Teh fH famiati areft sgweish &, S fob 31 STeYSIThR STURi
qAT 37T ITAATHR Fodehl © forT 2 | 388 24 fopan qem 16 39 2 |

N 8 N\
o \
I J
ya 3 -
30 IS 1 FARhR Batshl 1 foem & gewrn mo aon = aet s (S

i ! T A1 7) R @ @ A i g | ;A A= 3T aTel ekl
& & X ¥ Fefug fomem man 3R i gl X o1 wilRiehdT sieq @it # |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p

65/3/1 ~ e~~~ Page 18



x—-1 y-b z-3
3 4

35. (a) Find the value of b so that the lines and

X;4 :YT_lzz are intersecting lines. Also, find the point of

intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

_
I
| =
p

3 -~

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp%+p

65/3/1 ~~~~ Page 19 P.T.O.



TR AT o SMMUR W = Tl o I e

(i)  p 1 OF I@ HITC |

(i) P(X>6)Jmd HifT |

(iii) (%) P(X = 3m) F1d T T&T m Teh TTehd TET 2 |
AT

(i) (@) weg EX) 9 Hife |

ThT AEFIT - 2

37. NS % U T Tehd A o foIT b g1 (3F) @ieTT B | I8 3 AR MR
%1 BT F1ET TAT $HhT A 250 m3 =MLY | ¥ 1 eI T 5,000 T i
W B TAT SH Wi 1 T gHhI TES o AR Sedl Sl 3 A [ I b
foTu @8 @€ T 40,000 h2 8, S8l h & 6 el o 770 7 | Ik & iR

T [T 99 o7 GIET FGET & e

SR8

& —>
framst
gfa
I9YTH FIAT o IR W F7 T 6 IR T

(i) % B @igd & FA @ (C), x % UgI H 31 HIC |

(ii) %aﬁaﬁﬁm
(iii) () x 1 98 AM A1G it eeh foIw = ¢ =Faq 7 |

Jren
(i) (@) = HIe fk @ B Cx), S fh x & I8 T =<6 &, J8dH &
Wqﬁ,ﬂﬁx>0%l
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Based on the above information, answer the following questions :
(i)  Find the value of p. 1
(i) Find PX > 6).

(i) (a) Find P(X = 3m), where m is a natural number. 2
OR
(iii) (b) Find the mean E(X). 2

Case Study - 2

In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 hz, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(i) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2

-~~~ ~ Page 21 P.T.O.
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38. U diciieicd o1 RgTS! 9iad & Afd® oAl 8, a1 T8 SicT Uesh WA T 99 o]
7, S fr= afteor gra ved B h(t):—%t2+§t+1, &l h(t) sidd

Tl T t (Ghs H) W ST 2, (£ 0).

e————9m—————
39 AT o YR W = wwai & I €T

(i) T h(t) Tk Tdd bad & ? ffua I |
(i) % UHY T hIFNT I i shl SHATS Teehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

LA

§ ¢ p \{}
£ v , Sl Vit
| . i

h243m| (

b 9m

r 243m

Based on the above information, answer the following questions :
(1)  Is h(t) a continuous function ? Justify.

(i1) Find the time at which the height of the ball is maximum.
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g1/
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g1/

(vi) TS T H Jv7 &I 32 T 35 T FH-FHIT (LA) IHR & Gier-qiel 371 & J97 8 /

(vii) @UE F § o7 T&IT 36 T 38 YU 3FeIIT ITIRA WR-AR 3HH & J97
g1/
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H, @Us g %2 Yl § a9 @S & & 2 Y § IaRF [aheq &1 Ji@e 1391 17
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(ix)  Popeiet BT IGINT TfAd & |

@usg <h

39 @UE 7 FglaHcdid o &, o7 9% 97 1 3% # & |

1. I2X+2dx T R

@ 2%24cC b)) 252log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2

2. T A TH Hife 3 1 fqum-gmfia =g 8 | 9 |A| =x &, @ (2023)" SR

2

1
(a) 2023 (b) m
) (2023)2 @ 1
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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.

1.

I2X+2dx is equal to :

@) 2%24cC b) 252log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2

Let A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)" is

equal to :

1
(a) 2023 (b) m
©  (2023) @ 1

65/3/2 ~~~~ Page 3 P.T.O.



(a) 2log2 (b) —2log2
© 3 @ =
4. s aiwm X d7y=0 w1 8 8
1 1
(a) —+—=C (b) logx—logy=C
X ¥y
(c) xy =C d x+y=C

3
5. 3T GHIR jx—ysmy+(%) cos y =.Jy hl I qAT ©TA T TUHHA

17 ?
(a) 3 b)) 2
(c) 6 (d)  uftwrfsa g

6. fogati A 9on B & fcamsh s (1, 2,— 1)@ (3, 4, 0) &, @1 |y BA *
fesh-pIETE &

2 1
~2,-2,-1 ) -=, -2 -=
(a) ,— 2, (b) 3 3

>

Wl |

2 2

(C) 2, 2, 1 (d) g, g,

7. 2 9N b WA RN IR 4 F b WIRTYAL | 2 90 b b
<l T HI0T 2 :

(a) () =

B~ oA

(c) d o0

. —> —> .
8. AABCH, AB=1 + ) +2k @ AC =3} - +4k ¥ 13 Bc=
%
Heg-fog D g, a1 Alc: AD SR 3 :

A A A /AN N
(a) 41 +6k b) 2i-2j +2k
A A A A AN
(c) 1—j+k d 2i +3k

65/3/2 ~~~~ Page 4
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2
J V4 - x2 dx equals :
0

(a) 2log2 (b) —2log2
n

(c) 5 (d) T

The solution of the differential equation % + d7y =01is:

@ Lil_c B logx—logy=C
XYy
(c) xy =C d x+y=C

What is the product of the order and degree of the differential equation
2

Msiny+(g)gcosy=\/§ ?
dx> dx

(a) 3 b)) 2
(¢) 6 (d) not defined

H
The direction cosines of vector BA, where coordinates of A and B are

(1, 2,—-1) and (3, 4, 0) respectively, are :

2 2 1
-2,-2,-1 b -2,-2,-Z2
(a) » = 4 (b) 3’ "3 T3
2 2 1
2,2,1 o 2,21
(c) » 2, (d) 3’3 3
— - o - -
a and b are two non-zero vectors such that the projection of a on b
— -
is 0. The angle between a and b is:
T
— b
(a) 2 (b) =
T
— d 0
(c) 1 (d)

—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of
%
BC, then vector AD is equal to :

/AN A A A A
(a) 41 +6k b) 2i —2j +2k
A N N AN N
© i-j+k d 2i +3k

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



10.

11.

12.

13.

afe fig P(a, b, 0), W@l X+l _y+2 743 @@, @ (a,b)

2 3 4
1 2
1,2 -, =
(a (1,2 (b) (2, 3)
1 1
(c) (5, Zj (d) (0, 0)
a‘awaﬁAamB%%E,aﬁP(Kh%,P(E):%HWP(AOB)=i%,

zﬁp@w%:

3 8
1 1
~ x2, x>0
k 1 98 M {58 folt ®e f(x)={" ° X =0 W AT 8, B :
kx, x<0
(a) 1 (b) 2
(c)  his off arEdfees gw @d 0
_ cos x—sin x dy s |
?:lﬁ y_cosx+sinx %’ @ dx % )
_gec2| T _ 2(T _
(a) sec (4 x) (b) sec (4 xj

(c) log (d —log

T T
sec| ——X sec| ——xXx
(5 (5

Wges U THET, z = 15x + 30y T JTehaHIeRLol 7 sFaiel & 3Taid

i

3x+y<12, x+2y<10, x=20, y=0

% fohc gamd &t & ?

(a) 1 (b) 2
() 3 d =

65/3/2 ~~~~ Page 6



9.  Ifthe point P(a, b, 0) lies on the line > 1_y+2_z+3

, then (a, b) is :

3
1 2
1,2 =, =
(@ (1,2 (b) (2, 3)
1 1
(c) (5’ ZJ (d (0,0

1

10. For any two events A and B, if P(A) = 2,P(]_B») = % and P(A N B) = %,

then P[%j equals :

3 8
hd b hd
(a) 3 (b) 9
1 1
- d el
(c) 3 (d) 1
x?, x>0
11. The value of k for which function f(x)=1" > 7~ is differentiable at
kx, x<0
x=0is:
(a 1 (b)
(c) any real number (d)
12, Ify="08X7SMX en dy is :
cos X +8in x dx
(a) —sec? (% - x) (b) sec? (% - xj
(c) log | sec (% - xj (d —log|sec (g - XJ

13. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2

(0 3 (d) infinite

65/3/2 ~~~~ Page 7 P.T.O.



14. U gk TUTHT THSI 1 ETd &7 < @ | g T 7

y
3
2
x'€ S 2 >X
3
Ol 1 2 D 4 ‘h%f;\
M ‘»\\0 b4
e d 9 -8 ga0y gvva 2 2

(a) x+2y24, x+y<3,x20,y>0
(b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>3, x>0, y>0
d x+2y24, x+y>3, x<0, y<0

15. H%A:F O}HmB{l 1}%,?ﬁB'A’W%:
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
1 1
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 8



s

2y
14.

15.

The feasible region of a linear programming problem is shown in the

figure below :

y
3
2
x'€ S 2 >X
3
Ol 1 2 D 4 Xy 2
M ‘»\\0 <

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y2>0
b)) x+2y<4, x+y<3,x20,y>0
(c) X+2y>4, x+y=>23, x>0, y>0

d x+2y24, x+y>3, x<0, y<0

10 11 N
If A= and B= , then B'A is equal to:
0 0 0 0

1 1
(a)
_O O_
1o
(b)
_1 0_
1 1
(c) }
1 1
0 0
(d) ]
0 0

65/3/2 ~~~~ Page 9
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17.

18.

3 0 0

e A.(adjA)={0 3 0|32, |A|+ |adjA| T HF ST 2 :
0 0 3

(a) 12 by 9

(o0 3 @ 27

AT BT THE i & fown-wmfia smeg § | AB wufya g, afe -
(a) AB=0 (b) AB =—-—BA
(¢) AB = BA (d) BA=0

X[og} SR T F R A+ A = 312, e A{C"SX Si“} 3o

—sinxX cosX

(a) (b)

ola

T
3

0 0 (d)

NS

o7 GET 19 3K 20 YFYT TF ad NG JoT 8 K 4B JoT BT 1
& 15 F97 15T 71T & [57H T &1 34T (A) o7 &R 1 T (R) GRT 371 17 77
g | 37 3991 & TE1 I A9 13T 7T Bl (a), (b), (c) 3K (d) § T FTH G |

19.

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

(b) AR (A) 3R ok (R) HT T&l 3, T T (R), AR (A) i Tah
ST TFT 1 3 |

(c) AR (A) TEl g AT T (R) TTeid 7 |
(@) AT (A) TeId & 9T e (R) T ® |

BT (A) : Tagall (4, 7, 8) qAT (2, 3, 4) | FH A areht @, fogai
(—=1,—2,1) T9T (1, 2, 5) T B I Il 1T o HIH B |
T (R) : %@Ti?:a_;+xt71 F[?JT?=a_2)+ub_2)tl'{F‘3l'{13m'i_d'{%

_)
afg by . by =02 |
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17.

18.

3 0 O

IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3

(a) 12 (b) 9

(0 3 @ 27

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=O (b) AB=-BA
(0 AB=BA (d BA=O

For what value of x e [0, E], isA+ A’ =3I, where
CoS X sin x
A= ?
[— sin X cos x]

(a)

[\

(b)

o a

T
3

I
(C) 0 (d) E

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.

(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).

(e) Assertion (A) is true and Reason (R) is false.
(d) Assertion (A) is false and Reason (R) is true.

Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel

to a line through the points (- 1, — 2, 1) and (1, 2, 5).

) - - — - - —> .
Reason (R): Lines r = aj +Aby; and r = ag + ubgy are parallel if

- -
by . by =0.

65/3/2 ~~~~ Page 11 P.T.O.



20. 3YHIT(A): [sin~!x + 2 cos~! x] T IRE [0, 7] & |
7% (R) : sin-lxﬁg@mwwqﬁm[—g,ﬂ%l

TUE ™
57 GUE 7 37fd TY-FTIT (VSA) IR & J97 &, 78 I9% & 2 7% & |

21. 9 %oa W iR KT : “b € R T HH-TU-HH Tk HH THT 3799 & (9
feru f(x)=§,b¢0,R_{0}ﬁﬁWErém=r% ”

AdTsY foh I8 %I T 3 I1 A8 | e dfNw |

22. (%) 3 sin_l(i) +2 cos_l(gl +cos™ ! (0) T 9 @ KT |

V2
AYAT
(@) flx) =sin"lx xe [—%%} +1 A Hifew | 39 e f(x) HI

giER oft fefgu |

1
23. (&) zr%y=x§%,aﬁx=1m%sm?ﬁﬁm

AT

(@) Zlﬁx:asin?c, y=a(cos2t+logtant)%, a % El'lﬁﬁﬁlﬁ |

- — —
24, AR T =31 -2 +6k T, A (T x3).(r xk)—12 % 7H 7 HT |

25. p 1 98 HH F@ e fees fow @ X_21=y?;)4=223 ao

x—2 y-5 1-z

TR 99d & |
4p 2 7

65/3/2 ~~~~ Page 12



20. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].

Reason (R):  Principal value branch of sin~!x has range [— g, g} .

SECTION B

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

21. Consider the statement “There exists at least one value of b € R for

which f(x)= g, b # 0 is strictly increasing in R — {0}.”

State True or False. Justify.

22. (a) Evaluate: 3 sin_l(i) +2 cos_l(gJ +cos ! 0)

J2
OR
(b) Draw the graph of f(x) = sin"l x, x [— i, L] . Also, write range
V272
of f(x).
1 d
23. (a) Ify=x%,then find d—y atx = 1.
X

OR

(b) If x=asin 2t, y = a(cos 2t + log tan t), then find ? .
X

- A A A —> A o A
24, Ifr =31 —-2j +6k, find thevalueof (r xj).(r x k)-12.

x—1 y—-4 z-3
-2 3p 4

25. Find the value of p, so that lines and

x—2 y-5 1-z
4p 2

are perpendicular to each other.

65/3/2 ~~~~ Page 13 P.T.O.



e
Qs

57 @V § TY-F70F (SA) TR & F97 &, 1974 I & 3 3% & |
26. I HIT :

X
I ° dx
Je2X _4eX _5
27. (%) @ HINT:
J' c.os X ix
sin 3x
AYAT

(@) T I

J x2 log (x? + 1 dx

28. 91 IRge T IHE Sl 3TAE g 8 hifT ;
Ul x +y 210,
x + 3y <60,
x<y,
x>20,y=20
% I z = 3x + 9y I Jferhad T AT HIfTT |

29. (%) UGl % Th I Pl Th 919 IV T | A ST ITET T 38 FEATHAT b
e oI = X g Fwfua fram mon 8, @ X &1 wiiear sied 3
HifT |

HAAT

(@) q fgw @ @ wH fFa fagem @ TR w1 3 %
P (@) : P (W) = 1: 332, et guu fbehl = (M) e
2 | Tk THeRT A1g=aal AT SIAT @ q1 3BT 91l & | Ife 36 fadeh T
Tora a1, @t wifekar sTa hifse fok @18 rfima faeremr 2 |

65/3/2 ~~~~ Page 14
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S5
SECTION C

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

26. Find:

X
I ° dx
VeZX _4e* _5

27. (a) Find:

J'cosxdx

sin 3x

OR
(b) Find:

J x2 log (x? + 1 dx

28. Solve the following linear programming problem graphically :
Maximize z = 3x + 9y
subject to the constraints
x +y =10,
x + 3y <60,
X<y,
x2>20,y20.

29. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.

OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

65/3/2 ~~~~ Page 15 P.T.O.



30. (h) aawaﬁwmdi(xyz)ﬂy(uxz)aﬂwgamﬁﬁm
X

HAAT

y
(@) 3Tahal THIH xeX—y+x?=0 I gA hINT |
X

31. HH A HINT :
n/2 Sjnl()OX
I dx
sin1%0 x 4+ cos190x
-n/2
ECLER]
39 U8 H FH-3T09 (LA) FHR & 97 8, 5780 9% & 5 37 & |
1 0 2
32. (%) d@ A=|0 2 1|3 dieusufrAad_6a2+7A+21=0.
2 0 3
Jroqat
(@) aﬁA:E 27}%,aﬁA‘1amaﬁﬁqamsa%W@aﬁw

™ 3x + 5y = 11, 2x — Ty = — 3l & T |

33. (%) b % 98 AH T sifg E@ @l X;1=y;b=Z;3 a«n

=4 _ Y-l g whresd Tard & | 5 @ T YEnsh a uhese

5 2

forg o I =i |

3HYAT
(@) TS FHIR Iqyst ABCD foaes 3fi¥ A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1)
q&1 D(1, 2, 5) 7, 61 aeft qnstt & T i Fifm | o fog A G
CD W ST U A« o 9T o fHegreh ot [1a hifse |

34. Tug FINT f5 weH £: [0, ©) > [- 5, «) S Toh fix) = 4x2 + 4x — 5 g
TR B, Teheh! T 3TT=<a1ceh a1 7 |

65/3/2 ~ e~~~ Page 16



30. (a) Find the general solution of the differential equation :
4 xy?)—25(14x?
dx

OR
(b)  Solve the following differential equation :

z d
XeX—y+x—y=0
dx

31. Evaluate:
n/2

SiﬂlOOX
100 100 9%
sin" " X +cos X
-n/2
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
1 0 2
32. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.
2 0 3
OR
3 2 1
by If A= . - then find A" and use it to solve the following

system of equations :

3x + 5y =11, 2x - Ty =-3.

x—-1 y-b z-3
2 3 4

and

33. (a) Find the value of b so that the lines

-4 -1 . . . .
X = YT =z are intersecting lines. Also, find the point of
intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A(4, 7, 8), B(2, 3, 4), C(-1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

34. Prove that a function f: [0, ) — [- 5, «) defined as f(x) = 4x2 + 4x — 5 is
both one-one and onto.

65/3/2 ~~~~ Page 17 P.T.O.



%El

B

35. W%%%@Ty=mx(m>0),3|%x2+y2=4ﬂmx-31&1§mﬁiqma§m
T &9 & &A% gswé% | THThS & JINT &, m 1 §H JTd hIfT |

Qe s
34 GUS H 3 YT 37eFFT HTRT J97 &, 57780 Jedh & 4 37 8 |

TehTUT STETI - 1
36. SN & U T Tehd A o oI Teh g1 (3F) @ieTT B | I8 3 HMhR MR

T BT =1TET qAT $HHT TG 250 m3 =MLY | YfF 1 qeF T 5,000 U &
HieX 3 AT 39 Wi 1 T 39! Telg o IER dgal Sl & a9 [ &b &
foTu @8 @€ T 40,000 h2 8, S8l h &% 6 el T 770 7 | Ik & SRR

T [FRTE T T GHET T F T

TG YT h YR W 7 Je41 o IR T
i) % B Wied F FA @F (C), x % el H Fd HINT |

Gy € s i |
dx
(i) (%) x 1 98 A ATG it eeh e = ¢ =Fa 7 |

AT

(i) (@) = Hife 6 @9 B Cx), ST 6 x & 98 § ==k 7, 949 3
Wﬁ,ﬂﬁx>0%l
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35. The area of the region bounded by the line y = mx (m > 0), the curve

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.
ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(i) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2
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ThIOT AT - 2

37. SARYITHR [sH, Th A famsti arell sgwais &, S T 31 TSR 14N
qAT IS FAATHN FeAehl § ol 8 | 360 24 foFTR qm 16 319 2 |

\_ |V

39 ST 1 FA™hR Batehl i foem & qeeprn =1 aon = aret weteh (S
i ! TRl AT 7) W forel @@ A i T8 | 7 AR AW STl BaAehi i
& o X 4 frefua ferem mn o e aroft X st wifderan siea el @ |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p

I9YTH FIAT o IR N = Tt o IR T
(1) p &1 AF JTd IR |
(i) PX>6) Fd HifSw |

(iii) (%) P(X = 3m) FTd ST T&1 m Teh TTehd TET 2 |
AYAT

(i) (@) =T EX) 1 il |

65/3/2 ~ e~~~ Page 20



Case Study - 2

37. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

T
L

The prism is rolled along the rectangular faces and number on the bottom
face (touching the ground) is noted. Let X denote the number obtained on
the bottom face and the following table give the probability distribution of
X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp%+p

Based on the above information, answer the following questions :

(1)  Find the value of p. 1

(il) Find P(X > 6). 1

(111) (a) Find P(X = 3m), where m is a natural number. 2
OR

(iii) (b) Find the mean E(X). 2
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JehTUT 3T — 3
38. U diciieicd o RgTe! 9ia & Afd® AT 7, a1 T8 911 Uesh WA T 99 ]
7, S = oo g ved 7 h(t)=—%t2+§t+1, STEl h(t) St i

el T t (Gehs 7)) W ST 28, (£ > 0).

B ¥ £ ‘ - -
g . £ | ’ \,*
J -~ ﬁ
£ v [ , ol e
’ 4 £ I  § a )
§243m (3! \

39T T o IR W 74 Tei & I T
(i) T h(t) T Had had & ? e dfm |
(i) % UHY TG hIFGT T o shl SHdTS eehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

LR

L / { ’ \f}
£ v , S T
h2.

y
r 243 m

|
‘ >
- -~

- 9m |

Based on the above information, answer the following questions :
(i)  Is h(t) a continuous function ? Justify.

(ii)) Find the time at which the height of the ball is maximum.
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e
QT 3597 :
HETTRGT 3511 %1 a8 Graer1 & /eq 3 371 G & GIe iy :

() 39 ¥v7-97 4 38 97 & | @4t 3o S7fard &
i) I8 Y99-97 gid @S] 7 fa¥ifoa 8 — &, @, T, 909 & |
(i) @UE & 4 Yo q&4] 1 8 18 T% glawedid a9l Jo7 §&IT 19 Ve 20 4%
Td q%b SR UH-UF 375 & Y97 & |
(iv) gzgvg@ﬁmy@rm & 25 % 3fd TG-FT0T (VSA) TR & 31-31 371 & 97
/
(v) ?vgvﬁma@rzsﬁmwag.aaﬁa(smW%a?#.a??aizﬁa&ﬂw
/
(vi) TUETT Jo7 G&IT 32 T 35 TF FH-3T0F (LA) IR & qra-gia 371 & Fo7 & |
(vii) ?‘Ug T 4 T &y 36 @ 38 YU AT IIRT WR-GR 3HH F I
/
(viii) F77-99 4 GHY [dheq 78] f6a1 T & | FEd, @S & % 2 Ju| H, GU8 7T & 3 F]
§WH%2W#HW@@§%2E?##W@WWWW@WW
/
(ix) SoPpa & I9INT aisda 2 /|

@usg <h

39 @US H FFIEAHIT J &, 574 Je% J97 1 37 1 8 |

1. aﬁaﬁsﬁ?aw?%aﬁamaﬁm%%am|;xf|=l g da.b

I 2
(a) -1 (b) 1

(c) @ V2

Sl

2. a2 @M b WAYEMARNEIRE 2 B b WUMTYAR | & @ b F
Eﬂ?fah"[aﬁm%:

(a) (b) T

Bla A

(c) d o0
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Read the following instructions very carefully and strictly follow them :

(i)

(ii)

(i1i)

(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.

1.

- > - -
If the angle between the vectors a and b is 1 and |a x b | =1, then

> o
a . b isequalto
(a) -1 (b) 1
1
© = @ V2
V2
- - - -
a and b are two non-zero vectors such that the projection of a on b

- -
is 0. The angle between a and b is:

(a) (b) T

BSla oA

(c) d o0
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. —> —> .
AABCH, AB=1 +; +2k @ AC =31 — ] +4k ¥ 13fz BCH
H
7eg-fomg D g, @ ey AD SR 3 :

() 41 +6k ® 21 -25 +2k
(c) /i\—3'\+12 (d) 21 +3k
ﬁ%(2,—1,0)ﬁgﬁwaﬁmﬁﬁ6m%@1§=y7_l= ;Z%wﬁt@%@
T GHHT 7 :
(a) X+2:y_—1=z b) X—2=y_—1=z

1 2 2 1 2 2
© X2 _y-l_z @ X=2_y+l_z

1 2 _2 1 2 _2

X 991 Y UHl &ad geqm| @ 6 PX N Y) =§H9JTP(X)=§% | 9@ P(Y)
ELEE

(a) (b)

(c) (d)

Wl w|M
(S F NS U N

2
k 1 98 O fres fore wer f(x):{X » X200 w emmatE R, R

kx, x<0
(a) 1 b)) 2
(c) kI3 ot aTEafaes g& d 0

?:lﬁ y=cosx—smx %,?ﬁ % %:

cos X +8in X

(a) —sec? (% — x) (b) sec? (E - xj

T
seC| ——X
(4 J

(c) log

65/3/3 ~~~~ Page 4
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—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of

%
BC, then vector AD is equal to :

A /AN
(a) 4i +6k
N
i

A A
-j+k

(c)

(b)
(d)

A N N
2i —2j +2k

A A
21 +3k

The equation of a line passing through point (2, — 1, 0) and parallel to the

X_y—1=2—z s

line — =
1 2 2
(a) x+2 _y-1_z
1 2 2
© Xr2_y-1l_z
1 2 -2

(b)

(d)

X and Y are independent events such that PX N Y) = % and P(X) = %

Then P(Y) is equal to :

(a)

(c)

Wl w|N

The value of k for which function f (x)={

x=0i1s:
(a) 1

(c) any real number

, then dy is :

cos X +8in X dx

Ify:COSX—SII’lX

(a) —sec? (% — x)

T
seC| ——X
(4 J

N N

(c) log

(b)

(d)

(b)
(d)

(b)

(d)

Page 5

2
5
1
5
X2, x>0
kx, x<0
2
0

is differentiable at

P.T.O.



8.  IRgs TUTHT TWEAT, z = 15x + 30y o1 STferehauiehtor i sgeigl & Adqiid
i

3x+y<12, x+2y<10, x>0, y=0

% foha ETd & 8 ?
(a) 1 (b) 2
(0 3 @ =
9. U igeh TUMHA THS 1 GEId &5 < 3TR@ | T 71 7
y
3
2
1 /]
x'€ 0 i §, 3 pI o >X
y P
e 8 9 S8 ety anve § 2

(a) x+2y24, x+y<3,x20,y>0
(b)) x+2y<4, x+y<3,x20,y>0
(c) X+2y>4, x+y=>23, x>0, y>0
d x+2y24, x+y=>3, x<0, y<0

10. A1 B GHM Hife % ol meyg & | A (A+ B2 =A%+ B2 R, @ :

(a) AB=BA (b) AB=-BA
(¢ AB=0 (d BA=O0
3 0 0
11. ICA.(@djA)=|0 3 0|32, @ |A| + |adjA| I AF ST 2 :
0 0 3
(a) 12 b) 9
(o0 3 @ 27
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8. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(c) 3 (d) infinite
9. The feasible region of a linear programming problem is shown in the

figure below :

y
3
2
x'€ S 2 >X
3
Ol 1 2 D 4 Xy 2
M ‘»\\0 <

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y20
(b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>23,x20, y>0
d x+2y24, x+y>3, x<0, y<0

10. A and B are square matrices of same order. If (A + B)2 =A%, B2, then :

(a) AB=BA (b) AB=-BA
(0 AB=O (d BA=O
3 0 0
11. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 () 9
(0 3 d 27
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12. AT BgHl 99H Hife o fowd-a@fHa g & | AB THiHG g0, If¢

(@ AB=0O (b) AB=-BA
(c0 AB=BA (d BA=O

13. XG[O,%} A s it A+ A = /31 7, J&l A{COSX Sinx} 22

—sinX CcosX

(a) (b)

oA

T
3

(c) 0 (d)

NS

14. A T Brgs e o (xq, yy), (%9, yo) T (x5, y3) &, T &THA A 7 |
g a Faaad g 2

X; ¥ 1 X; ¥ 1
(a) Xg ¥y 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xg yg 1
2
X; ¥ 1 A Xy ¥ 1
(c) X3 ¥y 1|=%3 @ |xq y, 1| =A?
Xg yg 1 Xg yg 1
15. IZX+2dX T R
@ 2%24cC b) 252log2+C
X+2 X
© 2 _4C @ 2--2_4C
log 2 log 2
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12. A and B are skew-symmetric matrices of same order. AB is symmetric, if :

(a)
(c)

13. For what value of x e [0,

y

(a)

(c)

14. Let A be the area of a triangle having vertices (x;, y;),
(X3, y3)- Which of the following is correct ?

(a)

(c)

15 J‘2x+2

(a)

(c)

65/3/3

AB=0
AB = BA

T

[\

CoS X sin X
?
—sinxX cosX
T
3
0

X ¥ 1
Xg ¥y 1l|=%A
Xg yg3 1
X; ¥ 1 A
X9 Yo 1 =i5
Xg yg 1

dx is equal to :

X2 | ¢

X+2
2 +C

log 2

N N

(b)
(d)

(b)

(d)

(b)

(d)

(b)
(d)

Page 9

AB =-BA

BA=0

],isA+A’= V3 I, where

oA

NS

(Xz, y2) and

X; ¥ 1

Xg ¥y 1|=%2A

Xxg yg 1

2

X; ¥ 1

Xg Yo 1| = A?

Xg yg 1
2%*210g 2 + C

X
2 2 +C
log 2
P.T.O.



+C (b) Y-FC

(c) —+C (d) -

17. j log tan x dx T O 7 :

=]

(b) 0

(c) -— @ 1

2 3
18.  3Tdhal HHIH jx—gsmy+(%) cos y =,[y ! HIfE T =G I TOHHA

TG ?
(a 3 b 2
(¢ 6 (d)  uftwrfa g

Jo7 GEIT 19 3K 20 IFYFHYT UF TH FgRT FeT 8 3N IS FoT 1 3HF
8 1§ F97 15T T & [57H T &I 14T (A) o7 R F @ (R) GRT 371 147 77
g | 37 3991 & TE1 I A9 13T 7T Fie] (a), (b), (c) 3K (d) T T g7 G |

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

(b) AR (A) 3R ok (R) HI T&l &, W T (R), AR (A) i Tah
T TFT 1 3 |

(c)  3HH (A) TE g T b (R) TeTd & |
(@ AR (A) T 8 d1 dh (R) T8l 2 |
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e * e
(a) —+ C (b) =+ C
e* —x
(c) 2 +C d —-—+C
/2
17. The value of J‘ log tan x dx is:
0
T
— b 0
(a) 5 (b)
T
-— d 1
(c) 5 (d)

18. What is the product of the order and degree of the differential equation
2

d%y . dy 3
Qsmy+(&) cosyz\/§ ?
(a) 3 (b) 2
(c) 6 (d)  not defined
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.

65/3/3 ~~~~ Page 11 P.T.O.



19. 3YFI7(A): [sin~lx + 2 cos~! x| &1 IRE [0, 7] B |

T T

T (R) : sin-lxﬁg@mwwqﬁm[—g,ﬂ%l

20. S7YHYT(A): TGl (4,7, 8) AA (2, 3, 4) H B IH et @, forga
(—=1,-2,1) d9T (1, 2, 5) § Bept S Tl QT & AT 2 |

B — - - —> . s
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM &
%
A by . by =08 |
LG LERC

39 GV 4 37fq Tg-3F70F (VSA) FHR & T97 8, 978 Je9& &2 3% & |
1
21. (®) AR y-x* 3 Wx=1W %snﬁvﬁﬁﬂl
rgaT

(@) 3R x=asin2t, y=alcos2t+logtant)g, @ % FTd i |

22. AR ¥ =31 —2] +6k %, A (T x ). (T x k)= 12 1 qF T HIf |

23. 3W @1 & fep-paresa Fma hifore, fSaes Hidia aiento
5x—3=15y+7=3-10z% |

24. T 6y = x3 + 2 WA fog 1 FHIY, &l y-Feermes & sge hl & x-MHezr

% g I G HT 8 T 7 |
25. (%) 3 sin_l(%) +2 cos_l(gJ +cos™! (0) T AW T T |

HAAAT

(@) fix) = sin-! x, xe [—%%} %1 o G | T8 BeF f(x) F
iR oft fafEu |

65/3/3 ~~~~ Page 12



19. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].

Reason (R):  Principal value branch of sin~!x has range [— g, g} .

20. Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
to a line through the points (- 1, — 2, 1) and (1, 2, 5).

- - — - - —
Reason (R): Lines r = aj; +Ab; and r = ag + ubg are parallel if
-
by . by =0.
SECTION B

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

1
21. (a) Ify=x%,then find ? atx = 1.
X
OR
(b) If x=asin 2t, y = a(cos 2t + log tan t), then find j—y .
X

- A A A —> A d A
22, Ifr =31 -2j +6k, find thevalueof (r xj).(r xk)-12.

23. Find the direction cosines of the line whose Cartesian equations are
bx -3 =15y + 7=3 - 10z.

24. Find the points on the curve 6y = x3 + 2 at which ordinate is changing
8 times as fast as abscissa.

25. (a) Evaluate: 3 sin_l(%) +2 cos_l(gJ +cos1(0)

OR

11

(b) Draw the graph of f(x) = sin"1 x, x € [— 57

} . Also, write range

of f(x).
65/3/3 ~~~~ Page 13 P.T.O.



g
Qug T
3T G § &Tg-370F (SA) TR & F97 8, 1978 % & 3 3% & |
26. (%) UGl % Th I I Th 1Y IS T | ARG AT =T 9 ATS AL

U oI+ X grr sl foeam w8, @ X o wiR¥eRan s
i |

AYAT
(@ q farni & ¥ s fimd fodemr 3@ wHR # 2 T
P (fad) : P (W) = 1: 3%, afh qguu e = (3Hfimd) fHesh
7 | Tk THeRT A1g=adl AT AT @ 91 3BT 91l & | If¢ 39 faae ™
Tera e, a1 wiRiskar s hifSTe ok @18 =1fima foerpt 2 |

27. () aawaﬁwdi(xy%ﬂy(nx%wmsaaﬁaﬁml
X
Tt

y
(@) 3Tdehal HIRWT xex—y+x?=0 1 A HINT |
X

28. W JTd hIfT :

/4
J‘ log (1+ tan x)dx
0

29. (%) T HINT:

J'cosx(le

sin 3x

aTera
(@) T I

J‘X2 log xZ+ 1 dx
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This section comprises short answer (SA) type questions of 3 marks each.

26.

27.

28.

29.

SECTION C

(a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the

probability distribution of X.
OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then

find the probability that it is a biased coin.

(a) Find the general solution of the differential equation :

i(xyZ) =2y(1+x?)
dx

OR

(b)  Solve the following differential equation :

y

xeX—y+x dy =0
dx

Evaluate :

/4

J‘ log (1 + tan x)dx

0
(a) Find:

J' c.os X ix
sin 3x
OR

(b) Find:

J‘X2 log x2+ 1 dx

65/3/3 ~ e~~~ Page 15
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30. 3Td hIfT ;

dx

4
I 1
] V2x+1-+/2x-1

31. T aw U™ T9E 1 TG gRT 8 I
aqe 2x +y =3,

X + 2y > 6,
x>0,

y=>0
%Wﬁz=x+2y7ﬂwmﬂﬁ3ﬁml

WU "
59 @UE H FH-3509 (LA) THR & 97 &, 578 Je9% & 5 7% & /

32. (F) b H 9§ WA W Hife SEm @l X;1=y;b=Z;3 ao

=4 _ Y-l g gfesd Tard & | o @ T el @ uhese

5 2

farg +ft 3@ hIRT |

HYAT
(@) U THIR g ABCD & 3fid A4, 7, 8), B(2, 3, 4), C(- 1, - 2, 1)
a9 D(1, 2, 5) &, 1 qeft et o wieRtor s RIS | or: fag AT
CD W ST T &« o 91e o Hewre ot F1a HIfSw |

33. ﬁaaﬁm%ww&u@e[—%, ﬂsﬁ% flo)= 5 g
+ X

B, Teheh! T AT<BICh & A1 a1 |

34. %?JT%%%@Ty=mx(m>0),5|%x2+y2=4?'[9ﬂx-31&‘[§|'{'[ﬁ13[9m€|§9ﬁ5[
T & ol &% gscmé% | THTh o YINT 8, m 1 §H JTd hIfT |
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30. Find:

° 1
dx
-!‘\/2X+1—\/2X—1

31. Solve the following linear programming problem graphically :
Minimize z = X + 2y
subject to the constraints
2x +y =3,
X + 2y > 6,
x>0,

y=0.

SECTION D

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

x—-1 y-b z-3
2 3 4

and

32. (a) Find the value of b so that the lines

x-4 y-1
5 2
intersection of these given lines.

=z are intersecting lines. Also, find the point of

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

33. Check whether a function f: R — [—%, %} defined as f(x)=

X .
1S

1+ X2
one-one and onto or not.

34. The area of the region bounded by the line y = mx (m > 0), the curve

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.
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1 0 2
0o 2 1
2 0 3

35. (%) 3fe A= 2, i earise fop A3 —6A2+7TA+21=0.

3HYAT
(@) aﬁA:E 27] 3 @ AL g BT e s A e
™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |

QT
39 GUS H 3 YHT e STETRT J97 &, 977 Jedsb & 4 7% 3 |

Th0T FEFAT - 1

36. SN % UM I Tehd i o foTT Teh g1 (3F) @ieTT B | I8 I HMHR MR
T BHT F1ET qAT $HHT TR 250 m3 =MLY | Y 1 e T 5,000 wfad i
W B qAT 36 Wi 1 T gHhI TELS o AR Sedl Sl 3 T R I b
foTu @8 @€ T 40,000 h2 8, S&F h % i el § T7S B | T F qHR

TS AT F9f SieT THET e F e

3T T o IR T 7 JeAi o IR N
(i) 3% &l Wigd & FA @ (C), x % UG H T HIWT |
(ii) %aﬁﬁﬁm
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1 0 2
35. (a) IfA=[0 2 1|, then show thatA®-6A*+7A+21=0.
2 0 3
OR
(b)y If A:E 7}, then find A™! and use it to solve the following

system of equations :
3x +by=11, 2x - Ty =-3.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1
36. In order to set up a rain water harvesting system, a tank to collect rain

water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging

increases with depth and for the whole tank, it is ¥ 40,000 hz, where h is

the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(ii) Find E 1
dx
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(iii) (%) x 1 98 HME FG hivT ek fT @< ¢ =FaH & |
AT
(i) (@) = hife 6 @F B Cx), I T x & Ig1 § ==h 7, 949 3
?JT:I_&?f,Egsfx>O%l

ThIOT FAEAYA - 2

37. ITCYSTHR TsH, T oM fomieti aret Sghars 7, S 7oh 31 STRYSRR 4R
TqAT IS AATHRR FoTehl § o 2 | 388 24 forar qem 16 ¥ B |

N 8 N\
o \
| J
f 3 /
30 fIST 1 TRAEPR Batshl 1 foem & gewrn mo qon = aret s (S

il ! T AT 7) R @ @ A H TR | AE A= 3T aTel Barshl
& w1 X ¥ fFefug fomem man 3R 9 gl X o1 wilRiehdT seq 9t |

X: 1 2 3 4 5 6 7 8

PX):| p | 20 | 2p | p | 2p | p? | 2p% | Tp2+p
39T AT o YR W = Tt o IR N

i)  p AW TG T |

(i) PX>6) JTd HIfT |

(i) (%) PX=3m) T HINT J&F m T Tehd TEA 7 |

AT

(i) (@) #ew EX) 1 il |
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(ii1) (a)

(i)  (b)

OR

is increasing or not, where x > 0.

Case Study - 2

Find the value of x for which cost C is minimum.

Check whether the cost function C(x) expressed in terms of x

37. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and
16 vertices.

N

\

|

8 S
1 \
: J
3 o

/

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability

distribution of X.

X:

1

2

3

4

5

6

7

8

PX):

p

2p

2p

p

2p

p2

2p2

7p2+p

Based on the above information, answer the following questions :

(1)  Find the value of p.

(ii) Find PX > 6).

(i) (a)

(i)  (b)

65/3/3
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Find P(X = 3m), where m is a natural number.
OR
Find the mean E(X).
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JehTUT LTI — 3
38. U diciieicd o RgTS! 9ia & Afd® AT 7, a1 T8 911 Uesh WA T 99 ]
7, S fr= afteor gra ved B h(t):—%t2+§t+1, &l h(t) sidd

Tl T t (Ghs H) W ST 2, (£ 0).

e————9m—————
39 AT o YR W = wwai & I €T

(i) T h(t) Tk Tdd bad & ? ffua I |
(i) I8 UHY FTd hIFT o oI shl =TS Ierehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

LA

§ ¢ ' 3

£ 7 | Sl e

7 | | § ‘ /
: !2.43m" [ A

b 9m

Based on the above information, answer the following questions :
(1)  Is h(t) a continuous function ? Justify.

(ii)) Find the time at which the height of the ball is maximum.
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