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Time : 3 Hours | [ Maximum Marks : 100
AMY : 3 sals | [ lsan ae : 100

Note : (i) This question paper consists of four Sections A, B, C and D containing

33 questions.

(i1)) Question Numbers 1 to 10 in Section A are multiple choice questions
(MCQ). Each question carries one mark. In each question there are
four choices (A), (B), (C) and (D) of which only one is correct. You
have to select the correct choice and indicate it in your answer book
by writing (A), (B), (C) or (D) as the case may be. No separate time
is allotted for attempting MCQ.

(iii)) Question Numbers 11 to 16 in Section B are very short answer questions
and carry 2 marks each.

(iv) Question Numbers 17 to 28 in Section C are short answer questions
and carry 4 marks each.

(v) Question Numbers 29 to 33 in Section D are long answer questions

and carry 6 marks each.

(vi) All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you

have to attempt only one choice.
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Y : (i) 2 WAYAHE AR [l A, B, C 24 D © %4i 33 usdl 8.

(i) [aedL-A Hi uad vul 1 ol 10 sglasedly usdl (MCQ) 8. FHi Ucds Uil
W el 8. UASs UAHL AR [sedl (A), (B), (C) ¢ (D) 8 Fuidl ol
Vs Y AR S, F wdlel €ld d UHISL dHIR ALAL Fdlen uie s3 ddIdl G
YReastii (A), (B), (C) i (D) @l yPd s394, MCQ 12 ¢Rsd A4y

AL A€l .
(iii) [aedL-B i wad 2Aval 11 ¢l 16 2l 251 waell usedl & ia sl 2 3L 6.
(iv) [aeud-C Hi uad Aval 17 ol 28 gst walell usdl 8 2iq udsHl 4 L1 ©.
(v) [aeud-D i usd qval 29 ¢l 33 aioil waloll Usdl © A UASHL 6 8L .

(vi) ol % uael AFad B, se Rsey «dl, usl w35 uaAHl AidRs [sey

BUUALHL AAd 8. ddl UIHL dHIR HIol As [Rseudl walel dudlHL 9.

SECTION - A
[eua - A
1 The direction ratios of the line 6x—-5=3y-1=2z+4 are : 1

Wil 6x-5=3y-1=2z+4- [&g RldR &:

A) 5,1, 4 B) 6, 3,2

o 111 o 31
© 6 3 2 (D) 6 3
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0 . L . . .
} and 4 + B is an identity matrix, then matrix B is : 1

N 5 0 ~\ N\ ~ ~\ N\ o \ '\
A A:{ } 9 v A+ B s vsH ARS O dl ARS B s

-3 -1

4 0] 6 0
@A) 5 2] ®) 135 2

—4 0] —4 0
© |5 ® |5

1 .

3 j. 5 dx is equal to : 1

x“+4

1 N
j 3 dx ORRUGIR €9:

x“+4
(A) tan_1£+c (B) sin_1£+c
2 2
(©) Lian 124 (D) L iog PE21 4
2 2 4 &I
.2
im sin” 5x
4 ,}13]0? is equal to : 1
lim sin? 5x

0733 6RAGR D:

o B g 3
w3 ®) 3
o B o 3
© 3 D) 3
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5 If 4 is an invertible matrix of order 3 and |A| =35, then |adj A| is : 1

B A s3 3 yosHely AR B A |4[=5 8, dl |adj 4] s

(A) 25 (B) 125
(C) 625 D) 5

4 3-x

6 For what value of x, the matrix 4=
-3 1+x

} is singular ? 1

N 4 X N
xell Sl Yed dle SlRs A:{ . } vYcsHR(lY 7
- +Xx

(A) 2 B) -13
5
© 3 ® -=
X2 +1 AN .
7 If f(x)= 1 then f'(1) is : 1
X2 +1 , N
A f(x)= — g, d (1)
ol oL
) 3 ®) -3
3
© = D) 1
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8  The interval in which the function f(x)=cosx in (0,27) is 1
increasing is :

d vidua, ¥l BAy f(x)=cosx, (0,2n) w adl @ B, 4 &:

(A) (0,7) B) (= 2n)
. (2.2
(C) ( s TC) (D) 2’ 2
3 2
9  The degree of the differential equation 2d—y+3 Q +5d—y+ y=0 is: 1
x> dx? dx
3 2
[asa u{lsel 2Q+3 ay +5ﬂ+y=0-ﬂ 2g(l 8:
| ax? dx

A) 1 B) 2

©) 3 (D) 4
10 Which one of the following sentences is not a statement ? 1

(A) 7 is an odd number.

(B) VB is not a rational number.

(C) Mathematics is a difficult subject.
(D) There are 10 months in a year.
Axiq s34 s alsy Qe el ?

(A) 7 ds [uy dwi 8.

(B) 3 s uldy qv ).
(C) ARl A5 8 RNy 8.
(D) s auui 10 ul-l €lu .
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SECTION - B
[ewa - B
1 If f:{4,6,7} >{1.2,4} and g:{1,2,4} >{1,5.6} be defined 2
as /=1{(4.2).(6.4).(7.1)} and g={(2.1),(1.6),(4.5)}, then define gof.
A f:{4,6,71>{1,2,4) @ g:{.2,4} >{1,5,6} u Ad awruld 8 3

F={(4.2).(6.4).(7.1)} »A g={(2.1).(1.6).(4.5)} dl gof A wrvlud 3.

2
12 Show that the tangents to the curve y = 3x2—5x+2 at (1, 0) and [? Oj 2

are at right angles.

2
sdldl 3 s y=3x2—5x+2 u Rd Rigad (1, 0) 2 [E’Oj UEETRESE ]

sl2uRIL UR 8.

13 Find the second order derivative of tanx+log(sinx) w.rt. x. 2

xl A& tanx+log(sinx)q eflan s (s ).

14 For the principal values, evaluate 2

tan"'1+ cos”! —lj +sin”! —lj
2 2

Yoy Hiel |12
tan"' 1+ cos™! (—%j +sin”! (—%) 4 Heu .
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15 Find the value of ) for which the vectors 2

N A A A
a

=3i-6j+9k and 7)):—2;+4;'+7»12 are
(i) parallel (ii) perpendicular.

-

hod Hed Dl Al W2 ARY G =376 49k WA b=-27+4)+hk
(1) AR © (ii) doad 8.

OR / »24l

Find the angle between the planes 7 (? + ; -2 ]2) =35 and ;} (2? — ; - IAc) =6.

- N AN AN ~ —> A N N N
AUdd r-(i+j—2k)=5 2 r-(2i—j—k)=6 Al VRl Akl

16 Write (i) converse and (ii) contrapositive of the statement 2

"If a number is divisible by 3, then the sum of its digits is divisible
by 3".

Re ot sl Aval 3 ad (Ao €1, dl del 8L Al el 3 ad
ARl s AL (1) AU x4 (i) AR avil.
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SECTION - C

[ewa - C

17 If A'=[-3 5 2] and B=[1 6 -4]. then verify that (4B)'=B'A".

A A'=[-3 5 2] v B=[1 6 —4] €lu, dl Al $A 3 (4B)'=B'A'

18 Find whether the relation R on the set Z of all integers defined by

(x, y)eR<:> x—y is divisible by 3, is an equivalence relation on Z.

Al 3 oyeils Avalldl wyauy Zul dew R % (x,y)eRS x-y,

3 ad [ucuod 8, gl AAd 8. 3 Z U s APY Ay 87

19 If the function f (x) defined by

x> —ax+b , x<3

f(x): 2x—1 , 3<x<5
2ax-3b , S5<x

is continuous for all x € R, then find the values of @ and b.

A Mt A f(x) xeR YR Adal Add & dl @ U b 3t DA

x> —ax+b , x<3

f(x): 2x—1 , 3<x<5
2ax-3b , S5<«x

4
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20 Find 4

1
Lel :
N I(x+1)(zx+1) *

OR /94l

Draw a sketch of the region bounded by the curve y2 =4x and the lines

x=1 and x=4. Using integration, find the area of this bounded region.

a5 y2 =4x A AN y =] ¥ y=4 92 09Rd Aol s a1l Adlsw
(SE2Aar) L Gualotel 2uesilRd Aot A-istl 2.

21 For any three vectors Z, Z,;}, prove that 4
e e e T
[ a+c a+b+c]=0

e e
SlS ueL 2oL AkW a, p, ¢ W WA 53

e e
[ a+c a+b+c]=0
OR /»9ql

-> > - > -5 >
If a,p,c are three vectors such that g+ p + ¢ = 0, then prove that
e e T
axp=bxc=cxa-
. - > > NN e
A el ARW a,p.c AN Ad B 3 g1 p+c=0 B, d Akid sA 3
- e T
axphp=bxc=cxa-
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22 Find the derivative of tan™! (\/1+x2 +xj with respect to x. 4

tan~! (\/1+x2 +x)~i x «ll AeelHi [sad su .

4
23 Evaluate I(Ix—1\+|x—2|)dx_ 4
1

4
erise 52 [(|x—1]+[x=2[)dx.
1

24 Find the equation of the plane passing through the point (-1, 2, 1) and 4
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4).
lg (—1, 2, 1) il uAR Adl AMdax] alsel Al 3 o Rigril (-3, 1, 2) 24
(2, 3, 4) 1 Al WA dot €.

25 If 3sin(xy)+4cos(xy)=35, then find - 4

-

d
A 3sin () +4cos() =5 B, d == il

OR /¥4l

dy
If x¥=9y", then find —.
x”- =y~ , then fin o

dy
A xY =1 B, dl — L.
=Y ’ dx
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26 Find 4

NCIE

4x
—dx
J.2x2 +x-1

27 Prove that 4

Al s

-1 1 -1 1 -1 1 -1 1 T
tan —+tan —+tan —+tan —=—
3 5 7 g8 4
28 Using properties of determinants, prove that 4

[Hanudi-l opeiEiidl Gualol 30 eldidl 3:

a-b-c 2a 2a
2b b—c—a 2b :(a+b+c)3
2c 2c c—a-b
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SECTION - D
Qo2 - D

29 Prove that the area of right angled triangle of given hypotenuse is maximum
when the triangle is isosceles.

Aid $2A 3 ke [aselaon axsiel Blslel 8-1sn Hsdd s odlR d Pisiel
Aulgolly s,

30 Solve the following system of equations using matrices :
3x+y—-2z=-5
X+y+z=35
4x+2y+3z=16
vy [l Gualol 53 (M wlsel Aslaq G3dl:
3x+y—-2z=-5
X+y+z=5

4x+2y+3z=16

31 Find the particular solution of the differential equation

d [
xd_ic}:y_ x2+y2 given that y=1 when x=0.

d
[isa u¥lswl xd—i=y—\/x2+y2 A BRI G3d WHl. x=0 Sl AR

y=1 2184 8.
OR / 2134l

Find the particular solution of the differential equation

2\ 1
(x _1)E+2xy:z’ given y (0) = 0.

[sa wlsel

2\ 1 Se A
(x —1)E+2xy: 7, A R G3a dHl. 2x0a 8y (0) = 0.
2 _
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32 Show that the lines 6

[N
r

—(?+3} +51§)+7»(3?+5}' +71Ac) and
- N N N N N N

r=Q2i+4j+6k)+pn(i+4;j+7k)

are coplanar. Find the Cartesian equation of the plane containing these lines.

oldldl 3 vl

N
r

—(?+3}+51§)+k(3?+5}+71§) v

-
r

Qi+4j+6k)+n(i+47+7k)

AUdeld 8. 2L UVl RAd B dal AHdasd st w0l 2kl

OR / v¥dl
Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, -1, 6).
Rigadl (3, -1, 2), (5, 2, 4) w1 (=1, -1, 6)dl MBud uudad Rig (1, -1, 2)dl
vidR 2llHl.

33 A manufacturer makes almirahs and trunks. He has two Machines 6

A and B. The almirahs require 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks
must he make each day to make maximum profit?

ps MUl soU2 2 25 6i1d 8. ddl WA A 4 B 6 Halldl 8. sol2 eidlqal
He Hald A U 3 sals A HAlld B uR 3 sasdl o3Ruld 8. 25 elaal |
Halld A uR 218l sals A Halld B 4R 2 sallsl o3Ruld 8. Halld A 4 B ey
ABSAU s 18 sells A 15 sals s1u s3I A3 B, de s seue u T 800
A A5 25 U T 700+ 8L ALY D, A A5 AUBLS WNAMA AHRULAL 3uHE H3fud
5 Ve VUL GIRL Gdlel 3 d AYMl Ay A5l Hoddl Ml e 32dl 5612 A E5
CRICCTRRIRYS
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