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General Instructions :
Read the following instructions very carefully and follow them :

(1) This Question Paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type
questions of 2 marks each.

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type
questions carrying 5§ marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case
based/passage based/integrated units of assessment 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
(Multiple Choice Questions)
Each question carries 1 mark.

IfA=[8 é],thenAzO23 is equal to 1
01 0 2023

(A)[OO] (B)[o 0 ]
0 0 2023 0

©) [0 0] D) [ 0 2023]

65/2/1 AN Page 3 P.T.O.



20

2. Er%[ - 4] =P+ Q2 &l P U THMNG g § 997 Q T favm gHfia g

T‘ﬁQW%:

® [ %]

© [ 5o %]

w N =
» w N
—

-

A) R
€) 4

® L5 o)
o [g 3]

} Teh FChAUTI ATFE 2 AT a € AR, T TFT A ST E :

B) {0}
D) R-{4

4. A |A| = |KA| B, 5T A e 2 1 1 3R 2, A k 5 Gff Gy AT 61 TITHA 2 -

A 1
©) 2

B) -1
D) 0

5. zr%%c[f(x)] = ax+b 27U £(0) = 0 7, aI f(x) S & :

A a+b

2
(©) %+bx+c

2
(B) % + b

D) b

6.  3Taehel THIH sin x + cos (QX) =y2Hi e :

dx
A 2
(C) ufenfya T2 |
65/2/1 AN
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2 0
If [ 5 4 ] = P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q is equal to 1
2 b/2 0 -5/2
@) [ 52 4 ] ® [ 52 0 ]
0 5/2 2 -b/2
© [ 52 0 ] D) [ 52 4 ]
1 21
Iff 2 3 1 | is non-singular matrix and a € A, then the set A is 1
3 a l
A R B) {0}
©) {4} D) R-—{4}
If |A|] = |kA|, where A is a square matrix of order 2, then sum of all
possible values of k 1s 1
A 1 B) -1
<€ 2 D) 0
d .
If T [f (¥)] = ax + b and f(0) = 0, then f(x) is equal to 1
ax?
@) a+b B by
ax?
©) 7+bx+c MD) b
: . . . dy) _ .
Degree of the differential equation sin x + cos de) S Y718 1
A) 2 @) 1
(C) not defined D) 0
65/2/1 AN Page 5 P.T.O.
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WW(I—yz)%+yx:ay, (= 1<y < 1) I GHFERH T[0T & :

1 1
® 7 ® o
© T o 7=

afe P Ao Q % FHsie F9: (2, 1, 1) 41 (4, 4, —7) &, 91 PQ % sfew e afew
2.

A A A A A A
@A) 23 +35 -6k ®) -2i-3]+6k
2i 37 6k 2 . 3] 6k

—2i 3] 6k 21, 3j_6k

© =7 ~7+7 D) 77777

@S AB ¥ werfag & fRfy afw 51+ 2j - sk | AR fig A w1 fRufy wfw
21 + 3] — 4k 3, A fig B fRafr afem 2 -

51 5 7k AoA A
(A) 7+—21—7 (B) 4i+]—2k
AA o i3k
(C) 5i+5j-"Tk M 5-5+%5
afew 21 + 3) 1Al 31 — 2] WA 2 -
A 0 B) 12
12 ~12
©) \/E (D) \/ﬁ

fag (1, 1, 1) § 2Rt ST aITet! AT 2-3187 o FHIAL (@1 T FHIH ¢ -

z x—1 y—-1 z-1
1 B) =7 7

z—1 x—1 y—-1 z-1

1 D) =" =1

(A)

=R
I

y
1
:0:

olR

©)
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The integrating factor of the differential equation
dx

(1-y%) gy tyx=ay, C1<y<Dis
1 1
(A) -1 B) N
1 1
© 1oy O

_)
Unit vector along PQ, where coordinates of P and Q respectively are
(2,1,-1) and (4, 4, -7), 1s

AN AA LN
(A) 21+3j-6k (B) —-21-3;j+6k
AA A AN A
218 ek 2, 8 ek

© 7 ~7+7 O 7777

AN AN A
Position vector of the mid-point of line segment AB i1s 31 + 2j — 3k. If

AN AN AN
position vector of the point A is 21 + 3j — 4k, then position vector of the
point B is

AN AN JAN
51 5] Tk N
(A) 7+—21—7 (B) 4i+]—2k
A
AA A 1
(C) 51+55-"T7k (D) 5_%4_5

AN AN AN AN
Projection of vector 21 + 3j on the vector 31 — 2j is

@A) 0 B) 12

© 75 ® T

Equation of a line passing through point (1, 1, 1) and parallel to z-axis is
@ 1=i=1 ® =

©) %=%=ZII D) xglzyglzzzl
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13.

14.

15.

16.
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© 15 o 3
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(A) sec2&_x)+c (B) —sec2&_ )+c
C) log sec&_ ) +e (D) —log sec&_ )+c

Ife T AABC & 3 (a, b), (¢, d) T (e, ) & T AABC T &% A gRI H&ud

2

a C e
s, @ | b d f| sws?:
1 11
A) 242 (B) 4A2
(C) 2A (D) 4A
B f(x) = x| x|, x=0W
(A) Hdd dUT EaheHIT 2 | (B) Had ®, W] sl T8l ¢ |
(C) rashea 7, T Had T8l ¢ | (D) ¥ EAd AR A & TThe # |

i tan (EY) < k2, @ P
@ = ®)

X X

(C) sec? g) (D) —sec? g)

65/2/1 AN Page 8
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12. If the sum of numbers obtained on throwing a pair of dice is 9, then the
probability that number obtained on one of the dice is 4, is : 1
1 4
@ 5 ® 5
1 1
© g O 3
. e tanx—1 . i
13. Anti-derivative of tanxt 1 with respect to x is 1
anx+ 1
(A) sec? & - x) +c (B) —sec? & - x) +c

(©) log +c (D) -—log +c

) 2

14. 1If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

a c e |2
AABC,then | b d f | isequalto 1
111
(A) 2A2 (B) 4A2
€ 2A D) 4A
15. The function f(x) = x| x|1is 1

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.

+
16. Iftan (x_X) =k, thengX 1s equal to 1
-y dx
@ = ® =
2 (¥ _ app2 X)
(C) sec (x) (D) sec (x

65/2/1 AN Page 9 P.T.O.
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18.

19.

20.

.:I Teh g TIUTHT THET & 3299 BoH Z = ax + by BT (4, 6) T 31feehdd A9 42 & q0

(3, ) M= AF 198, A F g _A A aT 8 2
(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 M) a=5b=3

T UGk TTHH SHET < GEITd &5 o 2 f9g (0, 4), (8, O)?MT(%, %)% | aIfe TR
3R He Z = 30x + 24y 7, I (Z 1 Iehay TH — Z T =[Faq HH) SR & :
A) 40 B) 96

(©) 120 (D) 136

AR — Tqeb ST T34

T HE@AT 19 T 20 H Th HANH (A) 3 S1E Teh deh JTUTG %24 (R) fean & | v |
o = 7 9 1S vk wE foshew g

(A) (A) T (R) GHI Gcd & 3T HU (R), U (A) hl T SRS AT B |

(B) (A) T (R) SHI 9 &, Tg M (R), oM (A) hl Tl e T hidi 2 |
(C) (A)EIR, 7g (R) T TEI 2 |

(D) (A) @A 27U (R) T2 |

ARHY (A) : (cos™! x)2 T AfIhad IH n2 7 |

T (R) : cos—lxaﬂg@mwwqﬁm[%, %]% |

AR (A) : AfE Teh @1 FEeh 3781 st eI feenati @ o, B, y % HIv S47dT 7,
sin o + sin? B +sin2y =27 |

e (R) : T @1 o feep HIETeHi o i bl AT 1 BT ¢ |

65/2/1 AN Page 10
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The objective function Z = ax + by of an LPP has maximum value 42 at
(4, 6) and minimum value 19 at (3, 2). Which of the following is true ?

(A) a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5b=3

The corner points of the feasible region of a linear programming problem

20 4 ) .. .
are (0, 4), (8, 0) and ( g) . If Z = 30x + 24y 1is the objective function, then

?,
(maximum value of Z — minimum value of Z) is equal to
(A) 40 B) 96
(C) 120 D) 136

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, a statement of Assertion (A) is
followed by a statement of Reason (R).

Choose the correct answer out of the following choices :

(A) Both (A) and (R) are true and (R) 1s the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of
A).

(C) (A) 1s true, but (R) is false.

(D) (A) is false, but (R) is true.

Assertion (A) : Maximum value of (cos™! x)? is 2.

Reason (R) : Range of the principal value branch of cos lx is [%, g] )

Assertion (A) : If a line makes angles a, B, y with positive direction of the

coordinate axes, then sin? o + sin? p + sin? y = 2.

Reason (R) : The sum of squares of the direction cosines of a line is 1.



21.

22.

23.

24.

25.

26.

g - g
30 @Ug A 31fd -3 (VSA) ThR & T &, T8 T o 2 37 & |

3
(a) | TG HIT : sin~? (sin Zn) + cos™1 (cos m) + tan™! (1)

AYdl
(b) cos™! x T TG WU &l x € [—1, 0] T 3HehT TRER oft faafgu |

T U A5 3y = ax® + 1 6 TG o 36 TR = @1 8 Toh T oig et TG 1
8, W y-Fiarier saeh x-Ferioh 1 G <X & seet W1 R | a 1 HF 310 HIC |

2, b a1 ¢ dfF W8 R FEH afen £ 2 b =a-CR, dl a aul b — ¢ % &
T VT 1A HITT |

var Y= Yot = 2 L for v gt % i i Bifw, frel g fig @ o
11 shE & |

@ ey =anr b, g e Sy + ()2

X

YT
(b) aﬁf(x):{;i;_bx (l)z”;iégmﬁmww(o,mmaw:ﬁa%,ﬁa
T b *h HH FTd HINT |

Qug -1
39 @UE § -3 (SA) ThH o I3 &, 0 96 % 3 3 § |
n/4
(a) Wﬁﬁaﬁﬁﬂf log (1 + tan x) dx
0
AYgar

S dx
(k) 3 : f \/ sin3x ¢

os (x— )

65/2/1 AN Page 12
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21.

22.

23.

24.

25.

26.
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SECTION - B
This section comprises Very Short Answer Type questions (VSA) of 2
marks each.

3
(a) Evaluate sin™! (sin Zn) + cos™! (cos m) + tan~! (1).

OR
(b) Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.

A particle moves along the curve 3y = ax® + 1 such that at a point with
x—coordinate 1, y—coordinate is changing twice as fast at x—coordinate.
Find the value of a.

- > > > P _ > >
If a, b, ¢ are three non-zero unequal vectors such that a- b = a- ¢, then

find the angle between aand b —C.

-1 +1 i
%=Zz which are at a

=R

Find the coordinates of points on line

distance of\/11 units from origin.

2 2
(a) Ify=+/ax+b, prove that y(%c%) + (%3 =0.
OR
+b ; O0<x<1
(b) If f(x) = {;jgz_ X i 1 <z <9 is a differentiable function in (0, 2),

then find the values of a and b.

SECTION - C
This section comprises Short Answer type questions (SA) of 3 marks each.
/4
(a) Evaluate f log (1 + tan x) dx.
0
OR

. dx
(b) Find f \/sin3x cos (x — o) .




E
EI H
_ _ 2
27. 3m£ﬁm:jfmyxe—ﬁiﬁgdx

1+ a2

log\/3

1
28. WM A T ; f (ex+e_x)(ex—e_x)dx

log \/2

29. (a) IS THIHW (xy — x2) dy = y2 doc 1 TP FA A hHITT |

YT

(b) Wﬂﬁw(x2+l)%§+2xy:\/ 2 + 4 %] I &A T hINT |

30. (a) UH &cH, ol oat qon &0 TG i TR 99E 8, ¥ AGTsAT Th-Th Hih
et |fed a1 e Fehrelt Sl & | ST el sl TEAT 1 UTTiehdl §eH J1d
FHifST | Frgfege =X &1 ATe Hft F1d I |

YT

(b) A 3R B -0 T Tsh U™ ! IDTAA T&d & 19 dob 1o 3TH T s Teh UH WH:
YT L @l I S T8 ofdT | Afg A Tt BT & B, Al I SHiad shl SHAT:
TTRIRT SITd ST |

31. T ifigs T gue 6l 3eiE @ g i
UL ; x + 2y < 120, x +y > 60, x— 2y > 0,

x>0, y>0

% A Z = 5x + 10y T IAHHT SHITTT |

65/2/1 AN Page 14
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: cot 1 x ]_—x—-l-xz
27. Find Ie ( 1+ 2 dx. 3

log\/3
1

28. Evaluate f P — dx 3

log \2

29. (a) Find the general solution of the differential equation :
(xy — x2) dy = y2 dx. 3
OR
(b) Find the general solution of the differential equation :

d
(x2+1)5§+2xy= 2+ 4 3

30. (a) Two balls are drawn at random one by one with replacement from an
urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, find the mean of

the random variable. 3
OR
(b) A and B throw a die alternately till one of them gets a ‘6’ and wins

the game. Find their respective probabilities of wining, if A starts the

game first. 3

31. Solve the following linear programming problem graphically : 3
Minimize : Z = 5x + 10y
subject to constraints : x + 2y <120, x +y > 60, x — 2y > 0,

x>0, y>0

65/2/1 AN Page 15 P.T.O.
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33.

34.

35.

Qg -¥
39 @US 1 SE-3a0% (LA) ThR B IH &, Fa I & 5 35 7 |

-3 -2 4 1 2 0
@ 3IA= 2 1 2}@13:!—2 -1 —2}%,?ﬁABE|WEﬁﬁmW
2 1 3 0 -1 1
39 TN & T wefiehwt fehra i gt Hifm -
x—2y=3
2x—y—z=2
—2y+z=3
AYAT
cosoo —sina O
(b) Elﬁf(oc):!sinoc cos o 0}%,?ﬁﬁaéﬁmﬁﬁf(a)-f(—[}):f(a—[})
0 0 1

(a) wHR Iq4ds PQRS faes sl P4, 2, —6), Q(5, =3, 1), R(12, 4, 5) a1
S(11, 9, —2) &, & Terepurt & THfiehtor a0 IR qAT 316 T4 § frepont o1
wftrese feig 7 i |

JreET
' ~ X _y _2
(b) &g (-1, 3, —2) ¥ B W oIl AT A @l ;=3 =3 @
242 v=1 281y o, e v o a wen i | o
@ <! 7 foig | gl T IR |

THTR % T H W@y = \[3x, b y = \/4 — o2 qUT TYH =quiy § y-3181 g ol &
1 & AT ITTT |

Teh Bl £ [— 4, 4] > [0, 4], f(x) =16 — 22 g Jed & | eIz foh £ Th Hr=sTeH
B &, T Theh! ®old &1 3 | $9oh M ‘a’ & 98 gyt 7 31a shifste faes fete
fa) =[72 |
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32.

33.

34.

35.

65/2/1 AN Page 17 P.T.O.

SECTION -D

This section comprises Long Answer type questions (LA) of 5 marks each.

-3 -2 4 1 2 O
2 1 2|, B=|-2 -1 -2 |, then find AB and use it to

(a) IfA=
2 1 3 0O -1 1
solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
cosa —sino 0
(b) Iff(a)=| sina cosa O |, prove that f(a) - f(—p) = f(a. — B)
0 0 1

(a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, =3, 1), R(12, 4, 5) and S(11, 9, —-2).
Use these equations to find the point of intersection of diagonals.

OR
(b) A line [/ passes through point (-1, 3, —2) and 1is perpendicular to both
) + 2 -1 +1 . .
the lines % = % = % and x_S =¥ 5 - 2 5 Find the vector equation

of the line /. Hence, obtain its distance from origin.

Using integration, find the area of region bounded by line y =\/§x, the
curve y =4/4 — x2 and y—axis in first quadrant.

A function f: [- 4, 4] — [0, 4] is given by f(x) =1/16 — x2. Show that f is an
onto function but not a one-one function. Further, find all possible values

of ‘a’ for which f(a) = \ﬁ )
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3 QS U 3 YUl T /hu/ITo¢/Thishd ShISAl HodTohd STHTNG Yo7 & o
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36. Ueh fUEed 3o ¥ foredl & gy 99 ¥ fareenfua 31mae bl A hl o9 - T gt Sran
2, &t fuked, 9o & fog G i sean & |

stroke engine. The volume displaced is marked

te cyele of a four-cylinder four-

Aluminium

Q%ﬁ:} /_ Acy]indel‘ head
|

-
Combustion\/‘,[ T
chamber BPH Cylinder head
AT R

184 3
(" “%"xe; h
o
oy

Engine blockf—

surface that is
machined flat

Piston

75 7 cm? &R i 91q ! I |, Th S0 H GAT 01T Sei SR 1T 8, S 5o
Bg T HRI TR |

I o TR T T 7 o I ST

()

(i1)

(iii)

65/2/1

Ife S 1 BT 1 cm YT 3916 h cm 8 1 Sei o g o 3=aq V &l v § =¥

HifT |

dv
= RIS

(a) S <t a8 e I HIfSTe STe 3HehT A=A 3Tfiehad & |

AYdT

(b) AT o 1frhan 3EaT % fT, h > r T Gcd A & a1 T80 | 30
I k1 e dfs |

AN
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This section comprises 3 source based/case-based/passage based/integrated

units of assessment questions of 4 marks each.

36. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

Combustion
chamber

One complete cyele of a four-cylinder four-
stroke engine. The volume displaced is marked

Aluminium

,J ‘ QL':] /_ cylinder head
?
L + '~; oty
\j ]
'P:A‘;: & Cylinder head
,",‘,' & surface that is
1/ & \ machined flat

Piston

A o o
Engine blockf—

The cylinder bore in the form of circular cylinder open

made from a metal sheet of area 757 cm?2.

at the top 1s to be

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r.

(1) Find e

(111) (a) Find the radius of cylinder when its volume is maximum.

OR

(b) For maximum volume, h > r. State true or false and justify.

37. MY I I8 YA & Toh g1 hl TG H THTHT 12% AN THERET 2 |

65/2/1 AN Page 19
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LEFT H ATHER & RIGHT HANDED MOTHER
17°; CHANCE OF A LEFT HANDED CHILD

N A.A LB

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED nT . CHANCE OF & LEFY HANDED CHILD
H7aT- T o fsit htd 3T, 5= o g B o T T @
A ;9 Tar A gHi aTEiedeh 8
ITEfEh S o WA 24% F |
B : <& foar gfaurgfedes qen Arar amefeds 8l -
ITEfEh S o TAN 22% F |
C : o fyar amefede qen amar gfaurefers 8l :
B 5= % TA 17% # |
D : S« fudr 9 urar gF1 gfaorefeass | :
B S % T 9% T |

?Ts’ﬂﬂﬁgQﬁBP(A):P(B):P(C):P(D):i%Wmeaﬁ‘mﬁ%aﬁW
Efeas & |
I9erd o SR 9L =t 311 <hifse
(i) @ HIT : P(L/C)
(i) T P(L/A)
(iii) (a) A HINT : P(A/L)
3

(b) wTRrekar STTa <hIfT o T ATgTAT FAT TN AT AR § ek eI §
1T ToaT | & AT U aTEfe § |

37. Recent studies suggest that roughly 12% of the world population is left
handed.
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ROUGHLY 12°; OF THE WORLD IS LEFT HANDED n ' ‘. CHANCE OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child are

as follows :

A : When both father and mother are left handed :
Chances of left handed child is 24%.

B : When father is right handed and mother is left handed :
Chances of left handed child is 22%.

C : When father is left handed and mother is right handed :
Chances of left handed child is 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

Assuming that P(A) = P(B) = P(C) = P(D) = i and L denotes the event that
child is left handed.

Based on the above information, answer the following questions :
(1) Find P(L/C)
(i) Find P(L/A)
(1) (a) Find P(A/L)
OR

(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.

38. TorRd ATEA! o1 M 37d H 1Y SGWUT 9T FRI0T ST o T |
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firerd aTeHt b1 T Wiy o e w1 R | FRE T ¢ S § o7 @ R 9 @
AT = B V g fean mn 2

1 5
V(t):gt3— §t2+25t—2

&l t T w1 &MU ST 8 a°T t = 1, 2, 3.... ShAES: a§f 2001, 2002, 2003, .......
YA |
e oh MR W 7 T947 o I I

(i) RIS 2000 H T B T8 Torepa argAi o SAehe B Il e b1 JIT feka i
Hehdl g ? 3Mfaea i |

(i) Tag T o Jea wer V(t) T 980 Bed 7 |
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38. The use of electric vehicles will curb air pollution in the long run.

The use of electric vehicles is increasing every year and estimated electric

vehicles in use at any time t is given by the function V :

1 5
V(t):gt?’— §t2+25t—2

where t represents the time and t = 1, 2, 3.... corresponds to year 2001,

2002, 2003, ....... respectively.
Based on the above information, answer the following questions :

(1) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify.

(1) Prove that the function V(t) is an increasing function.
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5
EI H
= e

foriaa 195371 &1 a5 qraer @ 9igu 37Kk 377 9T By
(i) 3FYT-77H38 Fo7 & | G 397 371 Z |
(ii) Fo7-97 i @S] 7 [a97f5d 8 — Gve &, &, T, § FATF |
(iii) GUE-% 4 J97 G&IT 1 T 18 T Fglashediq 7ol 397 T&IT 19 T 20 37957 Ta
HR TR Th-Teh 37 & To7 8 |
(iv) GUS-& I o7 G&I21 @25 T 3717 Tg-3T0T (VSA) FHR 3 §1-31 37 & Fe7 & |
(v) TUE-TH J97 GE&T 26 G 31 7% Tg-FTIT (SA) IBR 3 dlid—dlid 3ehl & 57 & |

(vi) GUS-TH 97 TE&IT 32 & 35 % -0 (LA) FHR & Gra-9rd 37H] & Jo7 & |/

(vii) GUS-F F 597 G&IT 36 T 38 T T,/ HH/ 385/ Thiehd FHI53 TodIH HTTRT
TR-TR 371 & To7 & |

(viii) F¥7-97 § G7 1[99 787 1397 7371 3 | JEf, @Us-& & 2 ¥l 7, TUe-7 & 3 Jo1
4, GUs-g 3 2 ¥ § a1 GUS-F @ 2 Y¥1 H SaRF [dHT T el 1637 7377 & /|

(ix) Fogpict B ITINT TlAT & |

Qg —%
(Sgorehed ™ w9)
e TR 1 HH 2 |
1. aﬁdixf(x):2x+%amf(1):1%,a‘rf(x)%: 1
A) x2+3log |x| +1 (B) x2+ 3log |x]|
3
(©) 2—; (D) x2+3log |x| —4
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General Instructions :

Read the following instructions very carefully and follow them :

(i) This Question Paper contains 38 questions. All questions are compulsory.
(i1) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iit) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Question Nos. 21 to 25 are Very Short Answer (VSA) type

questions of 2 marks each.

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case

based /passage based/integrated units of assessment questions carrying

4 marks each.

(viii) 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
(Multiple Choice Questions)

Each question carries 1 mark.

d.._, .3 _ :
1. If e f(x) = 2x +, and f(1) = 1, then f(x) is

A) x2+3log |x| +1 (B) x2+ 3log |x]|
3 2
(C) 2_x2 (D) x*+3log |x| —4

65/2/2 AN Page 3
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2. Wmsinx+cos(%§)=y23ﬁm%:
A 2 B 1
(C) uferfya T 2 | M) o

d
3. aawatﬁW(l—yZ)d—;c+yx=ay, (- 1<y < 1) I GHEhH VT 7 :

1 1
A) -1 B) N
© T3 ® T

4. e P Q% FENE FA: (2, 1, —1) A (4, 4, —7) &, 1 PQ ¥ rfew wEH wrewm
3.

(A) 2i+3) -6k (B) —2i-3j+6k

© 7 +7 O 777

5. afe AABCH BA =28 a1 BC=3b 2, MAC 2
(A) 23 +3b B) 2a-3b

(C) 3b-2a D) -2a —3b

6. AR |axb|=/37Ma -b=—3%,d adu b % = H H T2 :

@ = ® =
© = ) =

65/2/2 AN Page 4
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2. Degree of the differential equation sin x + cos (Eﬁ) =y2is

A) 2 B) 1
(C) not defined D) o

3. The integrating factor of the differential equation

d .
(1—y2)d_§+yx=ay, (-1<y<1)is

1 1
A) -1 B) N
© T3 ® T

%
4.  Unit vector along PQ, where coordinates of P and Q respectively are

(2,1,-1) and (4, 4, -7), is

(A) 2i+3) -6k (B) —2i-3j+6k
© =7 7 +7 D) T

5. Ifin AABC, BA = 23 and BC = 35, then AC is
(A) 23 +3b B) 2a-3b

(C) 3b-2a D) -2a —3b

6. Iflaxb]|= \/?3 anda - b = —3, then angle between a and b is

2n n

@ 2 ® &
© = ) =

65/2/2 AN Page 5
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7. el fiig & S T ATE 49 x, y, 7 31T & U 30°, 60° AT 90° 3 H S AT
%@TWW%

2x _y_z 2x _2y_z
@ 57270 ® =170
© ==t O F=3=t

8. @ g3 A a1 B % foiw P(A/B)=2 x P(B/A) & @1 P(A) + P(B) = %% a1 P(B)

S 8
@ 2 ® o
© 3 o .
9. xR B
A) sec? &—x)+c (B) - sec? &—x)+c
(©) log |[sec &—x) +c D) - log |sec &—x) +c

10. 3fe s AABC & 3§ (a, b), (c, d) a1 (e, ) & AT AABC 1 8% A g1 FRsfua

2

a Cc e
s, @ | b d | sO=®:
1 11
(A) 247 (B) 4A?
(C) 2A (D) 4A
11. B f(x) =x|x],x =0T
(A) Hdd qUT TThaHIT 2 | (B) Tdd 8, W] ko1 TE B |
(C) Fehet 7, =] Had T8l & | (D) ¥ Hqd 3R T & TR 2 |

65/2/2 AN Page 6
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7. Equation of line passing through origin and making 30°, 60° and 90° with
X, y, z axes respectively is 1
2x _y_z 2x _2y_z
@ 57270 ® 57170
_2y _z 2x _2y_z
© 2x=15=1 O 37171

2
8. If A and B are two events such that P(A/B)=2 x P(B/A) and P(A) + P(B) = 3

then P(B) is equal to 1
2 1
@ 3 ® 3
4 5
© 5 O 3
. . . tanx—1 . .
9. Anti-derivative of tanaxt 1l with respect to x 1s : 1
anx+1
(A) sec? & — x) +c (B) — sec? & — x) +c

i i
sec 4—.9C sec 4—.9C

10. If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

(C) log +c (D) -log +c

a c e |2
AABC,then | b d f | isequalto 1
1 11
(A) 247 (B) 4AZ
© 2A D) 4A
11. The function f(x) = x| x|1s 1

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.

65/2/2 AN Page 7 P.T.O.



(C) sec? @ (D) — sec? @

13. T Ngeh TUTH UL % e ®eld Z = ax + by &1 (4, 6) W AThad T 42 8 a1
(3, ) M UH 198, M F=A AT DA AT 8 ?
(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 (D) a=5,b=3

14. T geh T THET % GETA & o 2 65 (0, 4), (8, O)H?JT(SO g)% | afe ot
3 B Z = 30x + 24y &, A1 (Z 1 Jfyehad OH — Z T =FaH HH) SR 7 :

A) 40 (B) 96
(©) 120 (D) 136

15. If¢ AT UHT 2 x 3 TR & foh AB T AB' GHI IR &, 1 377e4g BHI hife 2 -
(A 2x2 B 2x1
() 3x2 D) 3x3

16. aﬁ[‘z 2} =P + Q g, &l P U THHT TS & a1 Q Th (90 FHIHA 3T &,

qQ TR E :

® [ 7] ® [ o)
© [ 5o %] o [ 5]

65/2/2 AN Page 8
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12.

13.

14.

15.

16.

65/2/2 AN Page 9 P.T.O.

+
If tan (x_z) =k, then dy 1s equal to
xX—y dx

(A) :xz (B) %
(C) sec? @ (D) — sec? @

The objective function Z = ax + by of an LPP has maximum value 42 at
(4, 6) and minimum value 19 at (3, 2). Which of the following is true ?

A a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5b=3

The corner points of the feasible region of a linear programming problem

20 4

are (0, 4), (8, 0) and (3, 5) . If Z = 30x + 24y is the objective function, then

(maximum value of Z — minimum value of Z) i1s equal to
(A) 40 B) 96
(C) 120 (D) 136

If A is a 2 x 3 matrix such that AB and AB' both are defined, then order of
the matrix B is

A 2x2 (B) 2x1
(C) 3x2 (D) 3x3

2 0
If [ 5 4 } =P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q i1s equal to

® [ 7] ® [ o)
© [ 5o %] o [ 5]



=

17.

18.

19.

20.

100
EI H]

1 21
?ﬂ%{ 2 3 1} Teh FGhIU STHE e dUMa € A g, O =T A FUH E
3 al
A) R B) {0}
©) {4} (D) R-—{4}
Ife |A| = |kA| &, &l A e 2 &1 ot g 8, d k o aeft Hera 71 o1 AThet & -

@A 1 (B) -1
©) 2 D) 0
ANRAT — b M T3
T AT 19 T 20 H Tk TRRYA (A) % S1C Ueh deh 9TRd %29 (R) e 2 | v o
o =T 8 8 Y o el Feee O

(A) (A) 7T (R) THI T & 3 HYT (R), Y (A) 6l Hel SIS HTT § |

B) (A) a1 (R) THI 9 7, T 2 (R), B (A) 1 T ST el Hial & |

(C) (A)&FE, g R) IR 2 |

D) (A) I Zad (R) T3¢ |

IR (A) : fe T @1 Femies 18 i GHTeHeh [Nt 8 a, B, y o 10 SHKA &, al
sin? o + sin? B + sin2y =27 |

o (R) : Teh @1 % fesh IaTST o a7l 61 90T 1 BiaT 2 |

FARRAT (A) : (cos™! x)2 T 3Teehad qH 127 |

& (R) :cos—lxaﬁgwmwwqfw[§, g}% |

65/2/2 AN Page 10
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17. If| 2 3 1 | is non-singular matrix and a € A, then the set A is
3 a 1
A) R B) {0}
©€) {4} D) R-{4}
18. If |A| = |kA|, where A is a square matrix of order 2, then sum of all

possible values of k 1s
@A 1 (B) -1
© 2 D) o

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, a statement of Assertion (A) is
followed by a statement of Reason (R).

Choose the correct answer out of the following choices :
(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of
(A).

(C) (A) 1s true, but (R) 1s false.
(D) (A) 1s false, but (R) is true.

19. Assertion (A) : If a line makes angles a, B, y with positive direction of the

coordinate axes, then sin? o + sin? B + sin? y = 2.

Reason (R) : The sum of squares of the direction cosines of a line 1is 1.

20. Assertion (A) : Maximum value of (cos™! x)? is n2.

Reason (R) : Range of the principal value branch of cos™1x is [—En’ g} .

65/2/2 AN Page 11 P.T.O.



21.

22.

23.

24.

25.

26.

T E-T
30 @Ug | AT g-3HT (VSA) ThR & I &, FFH Ieish 6 2 316 3§ |

2, b au ¢ W@ PR smmE afen 6 2 b =a-¢R, daau b — ¢ e
1 <1V T 1T |

) . 3
(a) T FTd HITT : gin~? (sm f) + cos™! (cos m) + tan~! (1)

JAYan
(b) cos™! x =T 3TTei@ WIT F&T & e[—1, 0] qAT 35hT TRER ot fafaw |

Ife U T % THIHW & = ay + b, z = cy + d &, 91 W@ & feob U 377a shifTe qen
@ W feyd o feig ot 371a shifom |

(a) @y =+/ax+b 7, firg Hfw s y(j_i%j + (%XJZ 0

YT

(b) m%f(x):{a“b gzii;mﬁmwwm,mmaﬂwﬁa%ﬁa

2x2 —x

AT b o T T hHITT |

Ff¢ foreht ot h1 TR Tk fRR G 8 9¢ W g, A1 g shIfT foh 31 o &I%dt o Sgo ohl
T 3Hh! TS o A ST & |

qUg -7
39 @UE H -3 (SA) TR o T &, o4 T o 3 31 7 |

log\/3
T T hIfTT f ( 1 dox

er + e—x) (ex _ e—x)

log \/2
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21.

22.

23.

24.

25.

26.
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SECTION - B
This section comprises of Very Short Answer Type (VSA) questions, each
of 2 marks.
If a, T)), ¢ are three non-zero unequal vectors such that ab=a ¢, then

find the angle between a and b-7¢.

. . 3
(a) Evaluate sin™! (sm f) + cos™! (cos n) + tan! (1).

OR

(b) Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.

If the equation of a line is x = ay + b, z = ¢y + d, then find the direction
ratios of the line and a point on the line.

d?2 dy 2
(a) Ify=+/ax+Db, prove that y(d_x%j + (a@ =0.

OR

+b ; 0<x<1
) If fx) = {gﬁz_x - <i _, is a differentiable function in (0, 2),

then find the values of a and b.

If the circumference of circle is increasing at the constant rate, prove that
rate of change of area of circle is directly proportional to its radius.

SECTION - C

The section comprises Short Answer (SA) type questions of 3 marks each.

log\/3
1

Evaluate f @+ (& — o) dx

log \2




S
27. (a)

(b)

28. (a)

(b)

FAIHA FHHUT (xy — 42) dy = y? da %1 STIh & T hIST |
YA

d
TSRl TR (12 + 1)H§+2xy:\/x2 + 4 T SATY B T HIT |

TH oo, o e qen g gl S T 9uH ®, ¥ AGTHAT Th-Uh hlh
i T Tfgd g1 T fehrell STt & | STt el shl ST ST TRIehal e JTd
it | Agfess =X w1 a1ey off [a HIfC |

JAYAT
A 3R B SH-9T T Ush U I IBTAd Tl & IS doh foh ITH A hIE Teh ITH W B:
T L W I ST A1 ol | G A WA I TE DL, Al 3oh Sia- sl A
TRl T I |

29. o= ge T 99E 61 ATHE g 8 ShifoT

30. (a)

(b)

=EEl : x + 2y > 100,

2x—y <0,

2x +y <200,

x>0,y>0

o @A Z = x + 2y T ATeehdd A T I |

1
msnﬁaﬁﬁq:f |x* — x| dx
-1

YT

sin™ x

31. FdhiT fex( _Smx)dx

65/2/2

1—cosx

AN Page 14



(a4

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

(xy — x2) dy = y2 dx.
OR

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

d
(x2+1)5§+2xy: x2+4

28. (a) Two balls are drawn at random one by one with replacement from an

urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, find the mean of

the random variable.
OR

(b) A and B throw a die alternately till one of them gets a ‘6’ and wins
the game. Find their respective probabilities of wining, if A starts the

game first.

29. Solve the following linear programming problem graphically :

Maximize : Z=x+2y

subject to constraints : x + 2y > 100,
2x—y <0,
2x +y <200,
x>0,y 2>0.

1

30. (a) Evaluatef | x* — x| dx.
1
OR

Sln x

1—cosx

31. Findf o [w) A

65/2/2 AN Page 15
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32.

33.

34.

35.

ECCE)

3 @S H <19 -390 (LA) ThR o T &, S8 Idh & 5 376 ¢ |

(a) w9 =qdst PQRS foes fid P4, 2, —6), Q(5, -3, 1), R(12, 4, 5) @2
S(11, 9, —2) &, % foeull o TR A HINT TAUT T3 S & foshur &1
Sfcreed foig Td shifor |

YT

®) fig (-1, 3, —2) ¥ A% TN ach G @i =5 =5

xj32=yglzzgl%ﬁw,@%@lwa%matﬂwm3ﬁﬁn|3=|a:sa

1 ! et foig & gt 3 shife |

THThSA o TN & 38 Pt 1 awat Frd hifte fres sfiv (—1, 1), (0, 5) @2 (3, 2)
g |

Tk ®oH f: [— 4, 4] — [0, 4], f(x) =\ 16 — x2 g Yed & | €Y foh f woh =seh
B &, Tg Tohehl Hetd &l & | $Heh fANa ‘a’ < 98 9l 7 F1a shife feh fetg
fa) =73 |

-3 2 —4 1 2 0
() ICA=| 2 1 z}amB{z -1 2}%,@ABWWW
2 1 3 0 -1 1
35k AT B T Teftentor fehr il et ShifsT
x—2y=3
2x—y—z=2
2y +z=3
31yl
cosoo —sina O
(b) zr%f(a){sina cos o O}%,a‘fmﬁﬁﬁﬁﬁﬁf(a)-f(ﬁ)=f(aﬁ)
0 0 1

65/2/2 AN Page 16
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32.

33.

34.

35.
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SECTION -D
This section comprises Long Answer type (LA) questions of 5 marks each.

(a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, -3, 1), R(12, 4, 5) and S(11, 9, —2).
Use these equations to find the point of intersection of diagonals.

OR
(b) A line [ passes through point (-1, 3, —2) and is perpendicular to both
. + 2 -1 +1 . .
the lines % = “21 = % and x_3 =¥ 5 = 2 5 - Find the vector equation

of the line /. Hence, obtain its distance from origin.

Using Integration, find the area of triangle whose vertices are (-1, 1),
(0, 5) and (3, 2).

A function f: [- 4, 4] — [0, 4] is given by f(x) =\ 16 — x2. Show that f is an
onto function but not a one-one function. Further, find all possible values
of ‘a’ for which f(a) =/7.

-3 -2 4 1 2 0
2 1 2 andB=| -2 -1 -2 |, then find AB and use it

(a) IfA=
2 1 3 0 -1 1
to solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
cosaa —sina 0
(b) Iff(a) =| sina cosa O |, then prove that f(a) - f(—B) = f(o. — B)
0 0 1




qig - ¢
3H @S U 3 TehtUT LI HH/ITT=06/Tehishd Seh1sal HedTeh ST T & R Tk
F 43T |

36. IMY(h I T2 AT & foh g1 ohl STTETE! H THIHT 12% TN ATHEIET @ |

LEFT HANDED FATHER & RIGT HANDED MOTHER
17°; CHANCE OF A LEFT HANDED CHILD

N A.A LB

ROUGHLY 12°. OF THE WORLD lsl.snlpnun:n A nr u-muaornl.mlunnmoll
HTaT- T o R htd U, = < aTEfede gH o SAm fE 2
A ;& fuar an grar gHi aTHE e B8

B S o TN 24% F |
B : < fUar gleurgfedes qerm HidT amefeds 8l :

TR S b TN 22% ¢ |
C : < fUar amefeas qur grdn glavrsfeds & :

TEfEh S o HAM 17% F |
D : < foar 9 @rar gHi gfvrgfeaes & :

ITEfETR S h HAM 9% % |
a‘s'rrﬂﬁ‘gqﬁﬁP(A):P(B)=P(C)=P(D):i%amemaﬁmﬁﬁT%aﬁW
mEfede & |
T oh STMER T 1 HIfT
() I : PL/C)

(i) ¥ A : P(L/A)
(iii) (a) ¥@HINC: PA/L)

YT

(b) STk ST <hIRTT foh Ueh ATg=an T TN S=1 aTHEfweh § et feam §
ATAT- T 4 9 71 Uk aeiee # |
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SECTION - E
This section comprises 3 source based case-based/passage based/integrated
units of assessment questions of 4 marks each.

Recent studies suggest that roughly 12% of the world population is left
handed.

AdAAAAARAARAAARAAABAAAAAA A4 LECHENEETNENR
n

nnnnnnnnnnnnnnnnnnnnnnnn L L ——

AANRRARARRARRARR A7 ... CHANCE OF A LEFT HANDED CHILD

ﬂl\l\ NN
A4 LESET—

l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\ Ny

RY,R YR LABA ARNAN S

l\ﬂl\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\ ﬁ\ I. % .

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED CI-IANC! OF A LEFT HANDED CHILD

17% CHANCEOFALEF‘I‘HAIIDEDCHILD

Depending upon the parents, the chances of having a left handed child are
as follows :
A : When both father and mother are left handed :
Chances of left handed child is 24%.
B : When father is right handed and mother is left handed :
Chances of left handed child is 22%.
C : When father is left handed and mother is right handed :
Chances of left handed child is 17%.
D : When both father and mother are right handed :
Chances of left handed child is 9%.

1
Assuming that P(A) = P(B) = P(C) = P(D) = and L denotes the event that
child is left handed.

Based on the above information, answer the following questions :
(1) Find P(L/C)
(i) Find P(L/A)
(i11) (a) Find P(A/L)
OR

(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.
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37. Uk U o9 U foreeAl o g0 S H Ty SAra <6l |19 hl So1 - oo gt Sirar

2, & fuked, so & fog U ifa wear & |

Aluminium

,_J @—-1 »~ cylinder head

Combustion \_/’
chamber P‘-—“ Cylinder head

surface that i

1 mach ned ﬂat
O
Ha Piston

R i
Engine block—/

yele f four-cylinder four- 0

€O yl(-‘r
stroke eng Th volume displaced is marked

75 1 cm? &% i UTq h! I §, Th HUL H GAT 018 S SR 1T 8, Sl 9o
fog T HE R F |

IR oh IR R 17 T941 o 3T ST -

() e 9o 6 BT v om AT F=E h cm & 1 S| o f9g % 3T V i ¢ T e
HI |
() g A |
(i) (a) oo gz B sma Hifse e 3gepT raa 3tfeehan & |
JAYan

(b) arsT for Ifeehdy AT & T, h > ¢ T T HUF 8 31YaT 781 | AW

IR 3 A |
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37. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

Aluminium

(,_J @&:1 /_ Acy]indel‘ head
| = .

Combustion \_/’ rf
chamber P‘-—t Cylinder head

N

\

S

.
fme
&,

/ > S surface that is
i machined flat

Piston

{

Rt
Engine block—/

One complete cycle of a four-cylinder four-
stroke engine. The volume displaced is marked

The cylinder bore in the form of circular cylinder open at the top is to be

made from a metal sheet of area 751 cm?2.

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r. 1

(11) Find e 1

(i11) (a) Find the radius of cylinder when its volume is maximum. 2
OR

(b) For maximum volume, h > r. State true or false and justify. 2

65/2/2 AN Page 21 P.T.O.
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38. TorEId aTEAl 1 WA 37 H STy GOl U FRIST T o |

T Al w1 S Ui 9 we w1 R | R T ¢ o # an © feg At @
e = B V grr feam mn g

1
V(t):5t3— gt2+25t—2

&l t g ol FAEflig a2 9t = 1, 2, 3.... A 991 2001, 2002, 2003, .......
Y |
IR oh SR R 77 T941 o6 3T ST -

() Iy 2000 § YIT B @ TIed aTeAi o 3Mmehe § ST %ot <1 SN feka 51
geha & ? Jfifaer i |

(i) Tog FifST fop Ted B V(t) T T80H B 2 |

65/2/2 AN Page 22






65/2/2 PAYEYE ~~N

Page 24



[w O30
a
Series EF1GH/2 Eﬁ SET~3

.......................... ﬁa 7 g;'qgoijf 65/2/3

Roll N A ——————————
oll No §QﬁHT?ﬁWWGﬁ35ﬁW§F@ﬁHa?
-8 T 39 o | .
llllllllllllllllllllllllllllllllllllllllllllllllllllll E Candldates must erte the Q P Code .
ion the title page of the answer-book.
MATHEMATICS
: e waE - 3 2 ST % - 80
TLme allowed : 3 hours Maximum Marks : 80 :

o
...........................................................................................................................................................

RN NN N NN NN NN NN N NN NN N NN NN N NN NN N NN NN N NN N NN AN NN AN AN NN NN N NENEAENEEANENEAENEEEEENEEEREEEEEEEEEREEEEEEEEE]

() FTT TS e ST A gRa g 23 §
E Please check that this question paper contains 23 printed pages.

(i) geT-UT 4 qIle ETe #1 STR 13T 7T FeT-9F HIE &1 GIETTEl I -G & JE-78 T
for@ 1
Q.P. Code given on the right hand side of the question paper should be
; written on the title page of the answer-book by the candidate.
(i) BT T A b 5 FeA-TT H 38 o E
Please check that this question paper contains 38 questions.
L (iv) 9T I BT IR TG & 4 8 T8, JTR-YRasT § Jo7 HT FH1H HTwT 7@ | _
Please write down the serial number of the question in the answer-
book before attempting it.
L (v) 59 ¥9T-UF B] UG & I079 15 149E T GHY 1677 7T & | Fe-9A T [ Qe A 10.15
79 13631 10T 1 10.15 9 8 10.30 5 7% F0&Tel et 97-97 H1 967 37K 57 3717 |
% G 3 IT-JITH] T HIE I 787 o7 |
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 :

candidates will read the question paper only and will not write any answer
on the answer-book during this period.



=
= e

IAET1oTRga 14371 %1 g7 Graei1 @ 71gq 37K 37T 77 Hiforg

(i) SGIFT-TTH38 F57 8 | Gt 597 3T & |

(i) Y¥7-97 9i9 @Uel 7 [A91faa 8 — @S &, @, T, T AT & [

(iii) GUE-% H J97 &7 1 G 18 T Fglassetia 7o 397 &7 19 TF 20 %97 U9
HRYT TETRT Ch-Th 3 & o7 & /

(iv) GUS-T 4 ¥e7 G211 @25 7 3717 7g-3707 (VSA) TR % §l-51 37l & Jo7 & |

(v) TUE-TH 397 G726 G 31 a% G-I (SA) IBR 3 -l bl & 57 8 /|

(vi) GUS-F 4 F97 G 32 G 35 7% GIHd-3709 (LA) IHR & Gia-giea 371 & J97 3 |

(vii) GUE-F 7 557 G 36 T 38 T I/ HT/ I8¢/ Thigh FH15%1 Fodlehd STETRT
TR-FR 371 & Fo7 & |

(viii) I57-97 H GHT fdhcq 787 197 737 8 | F2fd, @vs-& & 2 J941 4, G@Ue-T & 3 ¥oi
4, GUS-§ & 2 Yo § 797 G@US-F & 2 Y41 § SaRke l[deeq &7 Jraeli 1097 T 8 |

(ix) P & ITINT qldad & |

g —%
(SgforerediE w9 )
Teeh T HT 1 3§ |
1. Zwﬁ%aﬁawaﬁm%%wmxm:3\/5%,?1%3-?%1141:%: 1
A) 9 B) 3
© 3 o 3

65/2/3 AN Page 2



EI ;I
General Instructions :
Read the following instructions very carefully and follow them :

(1) This Question Paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type
questions of 2 marks each.

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type
questions carrying 5§ marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case
based/passage based/integrated units of assessment 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
(Multiple Choice Questions)
Each question carries 1 mark.

1. If the angle between a and b is % and |axb| = 3\/5, then the value of

a-bis 1
@ 9 ® 3
© 3 o 3
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2. TH WA Ggs ABCD ¥ @ wmuma ot % fRrfy afew Al +2j - 6k),

B(51 — 3] + k) @ C(121 + 4 + 5k) & 1 fiig D =1 fRfr afem &
(A) —3i—5]— 10k B) 21i+3]

©) 11i+9] -2k D) —11i-09j +2k

3. dIfe e g1 A 91 B & felw P(A — B) :%w PA) = %%’FﬁP(%)W%:
(A) (B)

©) (D)

AN D=
wlbho  otjw

2n /2
4. Elﬁf cos2x dx =k f cos?x dx 8, MKk HTAA R :
0 0

A) 4 B) 2
© 1 D) 0

5. df¢ Wk AABC & 3 (a, b), (¢, d) 7T (e, f) & a1 AABC 1 &85% A gRT Fefud

a c e |2
s, @ | b d f| swsR?:
1 11
A) 242 (B) 4A2
(C) 2A (D) 4A
6. W f(x)=x|x],x=0W
(A) Hdd U7 EaheHIT 2 | (B) Had ®, W] T T8I ¢ |
(C) rashea 7, T Had T8l ¢ | (D) ¥ HAd AR A & The # |
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The position vectors of three consecutive vertices of a parallelogram

AN AN A AN AN A AN AN A
ABCD are A(41+2j—-6k), B(Bi1—-3j+k) and C (121 +4j +5k). The
position vector of D is given by

AA A AL
(A) -31-55—-10k (B) 211+ 3j

©) 11i+9] -2k D) —11i-09j +2k

If for two events A and B, P(A - B) = % and P(A) = %’ then P(E) 1s equal to

A
1 3
@ 5 ®) =
2 2
© D) 3
2n /2
If f cos2xdx=k f cos2x dx, then the value of k is
0 0
@A) 4 B) 2
© 1 D) 0

If (a, b), (¢, d) and (e, ) are the vertices of AABC and A denotes the area of

a c e |2
AABC, then | b d f | isequalto

111
A) 242 (B) 442
©) 2 D) 4A

The function f(x) = x| x| 1is

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.

1

65/2/3 AN Page 5 P.T.O.



@ = ® =
(C) sec? g) (D) —sec? g)

8. e iRgeh TWTHT HHET o 323 ol Z = ax + by 1 (4, 6) T Rehaq U 42 B a0
(3, 2 M= AF 198, A T g _R A aAT 8 ?
A a=9,b=1 B) a=5b=2
(C) a=3,b=5 (D) a=5,b=3

9. @%@mmw%wm%sﬁﬁﬁgm,@,(8,0)3%(%,%)%|trﬁ;'swﬂ
3R He Z = 30x + 24y 7, I (Z 1 JIeha¥ T — Z 1 =[IaH HH) SR 7 :
A) 40 B) 96

(©) 120 (D) 136

10. e 3 x 3 o A ST, a1 T 31a9a 191 —1 8, Hl T2 2 :
(A) 512 B) 64
(C) 8 D) 4

11. Er%[?) 2] =P+ Q2 &l P U THMNA g § 997 Q T favm gAfia =g &,

T‘ﬁQW%:

@ [ %] ® [ 0]
© [ 5 %] o [ 3]
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+
7. Iftan (x_X) =k, thengX 1s equal to 1
xX—y dx
-y y
@ = ® I

(C) sec? g)

(D) —sec? g)

8.  The objective function Z = ax + by of an LPP has maximum value 42 at

(4, 6) and minimum value 19 at (3, 2). Which of the following is true ? 1
A a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5,b=3

9. The corner points of the feasible region of a linear programming problem

are (0, 4), (8, 0) and (%, %) . If Z = 30x + 24y is the objective function, then
(maximum value of Z — minimum value of Z) is equal to 1
A) 40 B) 96
(C) 120 (D) 136

10. Number of symmetric matrices of order 3 x 3 with each entry 1 or — 1 1is 1
(A) 512 (B) 64
€ 8 D) 4

2 0
11. If [ ] = P + Q, where P is a symmetric and Q is a skew symmetric

5 4
matrix, then Q is equal to

@ o %]

© |5 %
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E':I
1 21
12. Afe| 2 3 1 | T AhUA ARE e dAT a € A7, A TT=T A TR 7 :
3 a 1
4) R B) {0}
©) {4} D) R-—{4}
13. A |A| = |kA| &, &l A Ife 2 &1 ol SR &, a1 k o 9ft Frg 71 1 AThA & -
A4 1 B) -1
€ 2 D) 0
14. Elﬁ%c[f(x)]:ax+b%Wf(O)=0%,Fﬁf(x)W%:
(A) a+b (B) asz+bx
(®)) asz+bx+c D) b
. (@z
15. 37l U sin x + cOS dx)=y25ﬁ€|ﬁ%:
4) 2 B) 1
(C) i 21 & | D) o
16. Wm(l—yz)%+yx=ay,(—1<y<1)aﬂW§W%:
1 1
(A) -1 B) 1
1 1
©) 1—y? D) 2
65/2/3 AN Page 8




12.

13.

14.

15.

16.

1 21
Ifl 2 3 1 } is non-singular matrix and a € A, then the set A is 1
3 a l

A4) R (B) {0}

C) {4} D) R-{4}

If |A] = |kA|, where A is a square matrix of order 2, then sum of all

possible values of k 1s 1

A 1 B) -1

€ 2 D) 0

d .
If T [f (x)] = ax + b and f(0) = 0, then f(x) is equal to 1
ax?
@) a+b B by
ax?
©) 7+bx+c D) b
: . . . dy) _ .

Degree of the differential equation sin x + cos de) S Y18 1

A) 2 @) 1

(C) not defined D) 0

The integrating factor of the differential equation

(1-y) ftye=ay, ((1<y<Dis 1
y
1 1
@ 57 ® =
1 1

C D

© 1oy O
65/2/3 AN Page 9 P.T.O.




17. afe P aur Q & fcemes shmst: (2, 1, —1) 92 (4, 4, —7)%,3%5@%;343%@%@%%
2

A A AN A A A
(A) 21+3j-6k (B) —-21-3;j+6k
2i 37 6k 2 . 3] 6k
—2i 3j 6k 21,3 6k
© =7 ~7+7 D) 77777

18. 185 (1, 2, 3) ¥ BRI AT I8 @ ST +GRTh 318 § I 01 ST 8, i HHIH 2 -

z x y_ 2z
3 B 7=7171
y x—1 y

T ST 19 TS 20 H Tk ITRFRYA (A) % 91E Teh deh HAT4TRA %24 (R) fean & | s o
T = H € 1 T HEl forehed YT -

(A) (A) @1 (R) GHI I € R (R), YA (A) i HEl AT hLd1 2 |

(B) (A) TUT (R) THI T &, T HH (R), I (A) hl el SATEAT el T ¢ |

(©) (A) "R, W (R) T TE 2 |

(D) (A) 3T 2T (R) A |

19. ARHAT (A) : (cos™! x)2 T 3Tferehad A 127 |

& (R) : cos—lxaﬂg@mwwqﬁm[%, %]% |

20. 3fERYA (A) : AfE T W@ Feumes 3781 hl grTeHeh feunati § o, B, y o I S 7, @
sin? o + sin? B +sin2y =27 |

T (R) : T @1 o Teep HIETeHi o ol bl AT 1 BT ¢ |
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. H . .
17. Unit vector along PQ, where coordinates of P and Q respectively are
(2,1,-1) and (4, 4, -7), 1s 1
AN N A~ LN
(A) 21+3j-6k (B) —-21-3;j+6k
2i 3] 6k 21 3] 6k
—41_9o)  bK 41, 9) DOK
© = =7 +7 A

18. Equation of a line passing through point (1, 2, 3) and equally inclined to

the coordinate axis, 1s 1
X_y_2z X_y_2z

@) 77573 B) 75777
x—1 y—-1 z-1 x—1 y—-2 z-3

© =" 773 D) 77 1 - 1

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, a statement of Assertion (A) is
followed by a statement of Reason (R).

Choose the correct answer out of the following choices :
(A) Both (A) and (R) are true and (R) 1s the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of
(A).

(C) (A) 1s true, but (R) is false.
(D) (A) is false, but (R) is true.

19. Assertion (A) : Maximum value of (cos™! x)? is n2. 1

Reason (R) : Range of the principal value branch of cos lx is [%, g] )

20. Assertion (A) : If a line makes angles o, B, y with positive direction of the
coordinate axes, then sin? o + sin? p + sin? y = 2. 1

Reason (R) : The sum of squares of the direction cosines of a line is 1.

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



21.

22.

23.

24.

25.

26.

ECLCeC)
30 @Ug H 31fd -3 (VSA) ThR & T &, T8 T o 2 37 & |

afy figail A, B e C % fRuf afew s 21, § aun ok &, @ qufsy B AABC w
FafgsTg Bryw 2 |

3
(a) | FTd HIT : sin~? (sin Zn) + cos™1 (cos m) + tan™! (1)

AYdl
(b) cos™! x T TG WU &l x € [—1, 0] T 3HehT RER oft faafgu |

Ife fRR 3MER 10 cm T FHIGETE BYS & 99H Yo 4 cm/s A XA T W g, @
39 | S TSt <l A1 oTE AR 81 ST, Bt o &Rt o 3 %1 g T gril 2

v Y= Yot = A L for v gt % i i i, frel g fig @ o0
11 shE & |

@y =anr b, g e Sy + ()2

AYAT
(b) aﬁf(x):{;i;_bx (l)z”;iégmﬁmww(o,mmmw:ﬁa%,ﬁa
T b *h HH T HINT |

QUg — T
30 @UE A -3 (SA) THR & I &, 1 I 5 3 31 ¢ |
1 W T THE 1 3@ g & I
Ul : x + 2y > 240,
3x + 1.5y > 270,
1.5x + 2y < 310,

x>20,y>0
o AW Z = 3x + 3.5y I IATehdd HH FTd HIWT |
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SECTION - B

This section comprises of Very Short Answer Type (VSA) questions, each
of 2 marks.

AN A A
21. If points A, B and C have position vectors 21, j and 2k respectively, then

show that AABC is an isosceles triangle. 2
SR B 1 -1 -1
22. (a) Evaluate sin™ |sin 4 ) T cos (cos ) + tan™ (1). 2
OR
() Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range. 2

23. If equal sides of an isosceles triangle with fixed base 10 cm are increasing
at the rate of 4 cm/sec, how fast is the area of triangle increasing at an
mstant when all sides become equal ? 2

x y—1 z+1

24. Find the coordinates of points on line 1 5 = 9 which are at a

distance of \/ﬁ units from origin. 2
@y | (dy)?
25. (a) Ify=+/ax+Db, then prove thaty L2 + i 0. 2
OR
+b ; 0<x<1 . ) ) ) )

(b) If f(x) = {;ﬁz_x 1 <j§ <9 18 a differentiable function in (0, 2),

then find the values of a and b. 2
SECTION - C

The section comprises Short Answer (SA) type questions of 3 marks each.
26. Solve the following Linear Programming problem graphically :
Maximize : Z = 3x + 3.5y
subject to constraints : x + 2y > 240,
3x + 1.5y > 270,
1.5x + 2y < 310,
x>0,y >0. 3

65/2/3 AN Page 13 P.T.O.
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27. (a) Elﬁ?ﬁﬁmf L{)dx

x2 — 4x —

YT

X

1+9*

(b) | T4 I f f(x) dox, ST&T f(x) = 2

—a

_ — x4+ 42
98, T IR - jewt Lx (u) dx

1+ a2

log\/3
1
29. WM A T ; f R p— dx
log \/2

30. (a) 3T THIHW (xy — x2) dy = y2 doc 1 TP §A Fd hHITTT |
HAYET

(b) Wﬂﬁw(x2+l)%§+2xy:\/ 2 + 4 %] I &A T4 hINY |

31. (a) UECH B: °W Whd TN § ¥ ArgeAn, fomn wfaeendn %, @ wed oA 8 | afg
X, Tt TS e § A 9t g %I FEfia wtar 7, @ X %1 Iikehdl e 11
T |
g
(b) Tk 2 Todeh qAT Tsh I I 1 IDSTAT T | I of A AT Fareh W o=
T & 3R B =T I8 T HE@AT 3 The B @ ! H&MUd Hid & | S hifg fop
TS A 3R B T & a1 74T |
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+
27. (a) Flndf _x*2 dx. 3

x2 — 4x —

X

1+ 9%

(b) Evaluate f f(x) dx, where f(x) =

—a

: cot 1y ]_—x—-l-xz
28. Find Je ( 1+ 2 dx. 3

log\/3

29. Evaluate f
log \2

1
(e (e — o9

30. (a) Find the general solution of the differential equation :
(xy — x2) dy = y2 du. 3
OR
(b) Find the general solution of the differential equation :

d
(x2+1)5§+2xy: 2+ 4 3

31. (a) Two numbers are selected from first six even natural numbers at
random without replacement. If X denotes the greater of two
numbers selected, find the probability distribution of X. 3
OR
(b) A fair coin and an unbiased die are tossed. Let A be the event, “Head
appears on the coin” and B be the event, “3 comes on the die”. Find

whether A and B are independent events or not. 3

65/2/3 AN Page 15 P.T.O.
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g -9
39 @US 1 SE-390% (LA) ThR B IH 7, T I & 5 3% 7 |
32. Wk BeH £ [— 4, 4] — [0, 4], £(x) =\ 16 — 22 gRI J&d B | gAY Fh £ U Fr=1EH
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SECTION -D

This section comprises Long Answer type (LA) questions of 5 marks each.

A function f: [- 4, 4] — [0, 4] is given by f(x) =1/16 — x2. Show that f is an
onto function but not a one-one function. Further, find all possible values

of ‘a’ for which f(a) = \ﬁ )

-3 -2 4 1 2 O
2 1 2|, B=|-2 -1 -2 |, then find AB and use it to

(a) IfA=
2 1 3 0O -1 1
solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
! cosa —sino O
(b) Iff(a)=| sina cosa O |, prove that f(a) - f(—p) = f(a. — B)
0 0 1

(a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, -3, 1), R(12, 4, 5) and S(11, 9, —-2).
Use these equations to find the point of intersection of diagonals.

OR

(b) A line [/ passes through point (-1, 3, —2) and 1is perpendicular to both

) + 2 -1 +1 . .
the lines % = % = % and x_S =¥ 5 - 2 5 Find the vector equation

of the line /. Hence, obtain its distance from origin.

2 2
Find the area of the smaller region bounded by the curves % + % =1and

Xy . :
5 + 4= 1, using integration.
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AHE T o= o ST 22% # |
C : o fuar amgEas qen AT glavTefeass &
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SECTION - E
This section comprises 3 source based case-based/passage based/integrated
units of assessment questions of 4 marks each.

Recent studies suggest that roughly 12% of the world population is left
handed.

AMAARAARAR AR ARARRAR T
 ——
ARARARRRRRRRNRRRARRARAANAN £-4 L R

11cunmo:nmmcmm
R YR YR YR YR CAAN AR

l\ﬂﬂl\l\l\l\l\l\l\l\l\I\I\I\I\I\I\I\I\I\I\l\l\ﬂ ﬁ\ |. AL

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED tHANCl OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child are
as follows :

A : When both father and mother are left handed :
Chances of left handed child 1s 24%.

B : When father is right handed and mother is left handed :
Chances of left handed child 1s 22%.

C : When father is left handed and mother is right handed :
Chances of left handed child 1s 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

Assuming that P(A) = P(B) = P(C) = P(D) = and L denotes the event that
child is left handed.

Based on the above information, answer the following questions :
(1) Find P(L/C)
(i) Find P(L/A)
(1) (a) Find P(A/L)
OR

(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.
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37. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

One complete cyele of a four-cylinder four-
stroke engine. The volume displaced is marked

*\JQL;] /_ Acy]indel‘ head
| T

Aluminium

ot
Combustion\/,[ N 4
chamber | -
JS7 W,
A
1 ey
.
Ty

A o o
Engine blockf—

Cylinder head
surface that is
machined flat

Piston

The cylinder bore in the form of circular cylinder open at the top is to be

made from a metal sheet of area 757 cm

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r. 1
(1) Find e 1
(111) (a) Find the radius of cylinder when its volume is maximum. 2
(b) For maximum volume, h > r. State true or false and justify. 2
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38. The use of electric vehicles will curb air pollution in the long run.

The use of electric vehicles is increasing every year and estimated electric

vehicles in use at any time t is given by the function V :

1 5
V(t):gt?’— §t2+25t—2

where t represents the time and t = 1, 2, 3.... corresponds to year 2001,

2002, 2003, ....... respectively.
Based on the above information, answer the following questions :

(1) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify.

(1) Prove that the function V(t) is an increasing function.
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