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GrRoOUP—A
@—-QRIQ
( Marks : 10 )
( @AQ : 10 )

1. Answer all questions : 1x10=10
QNg ga9e e @ :
(@ If f(x)=sinx+2 in the interval

n n
[--2—, 5) what can you say about the

greatest value of f(x)?

Q¢ f(x)=sinx+2, xe[g, —g-J fl9 9
QRS FIF ANVER SIS FLQ 99l
(b) If

1
I’lcosxlnhidx =kln?2
"2 1-x

then write the value of k.
Qe
3 1+ x
I cosxln——dx=klin?2
-4 1-x

606Q@ kQ IR eyl

/215-C ( Continued )
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(c)

(d)

(e)

(g)

/215-C

( 3 )

Write the differential equation of all non-
horizontal lines in a plane.

9@ QAeR g6 Qng 2a-a99de
6QHIQEIR ARR AAIRRE 6|

If a and gare unit vectors and &'—E;

1s also a unit vector, then write the
measure of the angle between g and b.

A0 @ 68 bYRR YIS 28 8 & -b O
NQ 90Q DAIS, 6669 & B b g 616N
Q09 AN

Write the axis to which the plane
by +cz+d=0 is parallel.

by+cz+d=0 QPG 699 28 QIe
QAIBQ, I R

Write down all the partitions of the
set {a, b, c}.

6Q%G {a, b, c}R NG TIVFE RS

Write the domain of the function defined
by f(x)=sin 'x+cosx.

fix)=sin"! x+cosx TRATA AGAQ !

( Turn Qver )
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(h) A is a square matrix of order 3. Write

the value of n, when | 2A|= n|Al.

A NQ 3-2600 NIgg ES! nQ F]MY MG
669 [2A|=n|A]|.

i) A discrete random variable_ X has the
probability distribution as given below :

Xx[os| 1] 15] 2
PX)| k| K| 2K | k

Then find the value of k.

QEQ 9@ QQQ LIQE OF XQ QARG
QeQ QUQIRT :

—

x[os] 1] 15] 2
PX)| k| K| 2| k
kQ QIR fda el

() Write the differential coefficient of

_l(sinx +Cos x
tan :
cos x - sin x

with respect to x.

tan-} SiN X + COS X L
ooy ) @ x 9@ z0eee
cal
- /218-C ( Continued )
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GROUP—B
8 —QAUQ
( Marks : 60 )
( PR : 60 )

2. Answer any three questions : 4x3=12

646Q1Ed GERIT QYR e T .
(@) Show that (Q€I2 6Q)

) (T[ 1 _1(1J (ﬂ 1 _1(1] 2b
tan —+—cos '— |+tan| —-—cos — |=—
\4 2 b 4 2 b/ a

(b) A man plans to start a poultry farm by
investing at most € 3,000. He can buy
old hens for ¥ 80 each and young ones
for ¥ 140 each, but he cannot house
more than 30 hens. Old hens lay 4 eggs
per week and young ones lay S eggs per
week, each egg being sold at ¥ 5. It costs
¥ S to feed an old hen and ¥ 8 to feed a

young hen per week. Formulate this
problem determining the number of
hens of each type he should buy so as
to earn a profit of more than ¥ 300 per
week.
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(c)

Qdiy@ 3,000 €« SGIR F66l @ FYY!
TIE 2GQIa 6QIeR @6al 6Q LR U
9991q 80 €71 @a6a G g6Si@ Q9 QYL
140 O 9a6a @daI6Q, @g 300 Q AR
QUSIa gleae 6 aINe Q@ QAgIL6R
QOQT 40 @4 B QI 5C @@ 24l QaB,
g% 241 5 6 @Q6a &8 U1 AgINQ g6
QOQ 3 g6 QeI SIGY SI% QAIKEN 5 OF|
8 8 oG 21691 QIR 8 300 GFIQ AF AN
QUIRE QEREIEQ 6Q g6 gRIRQ 69601
Qe @49, AAAIQ 488 @l

Test whether the relation
R = {(m, n):2|(m +n)}

on Z is reflexive, symmetric or
transitive.

Z Q03g R={m, n):2|(m+n) QARG
QRRY, ANFG QI QYN @ Q6L UIE @Al

(d} Prove that for any f: X oY

feoidy=f=idyof
6A6REA f:X oY AIQ, gAIQ @@ 69
foidy=f=idyof.
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(e} Solve (QAIF QQ)
1 l

- tan

1 !
2+J3 X

3tan” = tan

1
3

3. Answer any three questions : 4x3=12
6Q6@l8Q G6RIT 99a Qea & -

(a) There are 25 girls and 15 boys 1n
class XI, and 30 boys and 20 girls in
class XII. If a student from a class,
selected at random, happens to be a
boy, find the probability that he has
been chosen from class XII.

QUG 69416Q 2508 Q@@ B 1564
QAR Q° QIO 69416Q 30 G8 QU (3
2094 QIRQl 2831 9 aregl 61ad
€961Q 9@ BIF QUR @7, 6QNAN 6Q 69
QPR 6T, 6968 6Q QG 6g91Q

6R1QYQIQ QRIS Fga Al

(b) Four cards are drawn successively
with replacement from a well-shuffled
pack of 52 cards. Find the probability
distribution of the number of aces.
Calculate the mean and variance of the
number of aces.

141d-C { Turm Over )

https://www.odishaboard.com



Qq QIeca 64l QRS 52 G4 QIq
qoIQ 6qITd Q6Q 6QIe Q8 gIae A
QIEQIT 01 SAITRIl TR A°EYIQ ARG
é@@ 0o @al TRl Q4R] A G g4

Qe @Ql

Find the inverse of the matrix
4 -2
3 1 J
using elementary row transformation.

4 -2
giIofae UG QUISRd QIR @@ [3 1 }

NMITYR IR Fga eal

(d) There are two families A and B. In family
A, there are 4 men, 6 women and
2children and in family B, there are
2 men, 2 women and 4 children. The
recommended daily amount of calories
is 2400 for men, 1900 for women, 1800
for children and 45 grams of protein for
men, 55 grams for women and 33 grams
for children. Represent the above
information using matrices. By matrix
multiplication, calculate the total

requirement of calories and proteins for
each of the two families.
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QR ARQIQ A B B. A6Q 4 88 QQ9, 6
@4 QI @ 2 ¥6 AR 9Q° B 6Q 2 @6l
QQQ, 2 6 |11 8 4 o4 JAl 283 QQSY,
QIR B JRASTA YRR IERQ! AV
QAIGEN 2400, 1900 G 1800 B 6€gIGR

21QAUQC! Q2IgEN 45 giIv, 55 gl G
33 Il MNITE MEAQ @@ QA

QANYLRe QAGIAR @Ql NIgg Qe
QQORIQ @R, g6 9%QIax 6AI¢ @leRQl G

6QITRQ 2IRGIRE FQUd @l

fe) Eliminate x, y, 2 from

a- X b= 7] o= z
y__zr z__xr x_y
X Yy z
= b= c= X, Yy, Z
a=_—7 - ST x-y QXY
AeQe @l
4x3=12

4. Answer any three questions :

cacTlad GeqId gage @ee QU :
(a) Find the approximate value of [48-96.

J48-96 @ 1A% AR #qoe <4l
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( 10 )

(b) Show that the tangent to the curve

x = aft-sint), y=at(l+cost) at t=2

n
has the slope (1’5).
@82l 6@ x =a(t-sint), y=at(l+cost)
— n o ’t

QQ 9% =5 Ol6Q Qdax 64l (1—5)
3™ |

(c) Examine the continuity of the following
function at x=0, 1:

2x+1 if x<O
fix)=4 x U O<x<l
2x-1 if x21

x=0,1 0l6Q &F g8 T AIRRCI
a8l !l
2x+1 Q@ x<O0

fix)=4 x Q% O0<x<l
2x-1 Q%@ x21

(d) 1f (aQ)
sin(x + y) = ycos(x + y)

then prove that (606Q@ g€ @a 69)

ﬂ__l-t-_:,.v2

dx ¥
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( 11 )

(e) Differentiate sec‘12x; " with respect

to l—x2.

a1

SEC
2x% -1

Q J1-x2 GG aeeer aal

. Answer any three questions : 4x3=12

60616 GERIT JIQ Qe QI -

(a) Solve (AR ¥Q)

dy 2
X——+Yy-= Inx
, y=y

(b) Solve (QARIF @Q) :
dy
In| == =3x+4
(de /
given that y =0, when x =0.

y =0 QU A8 6Q6G6R6ER x = 0.

(c) Evaluate :

JRUISE QA :

3sinx+ 28cosxdx
I Ssinx +6cosx

(d) Evaluate :

ANNISE XA :
x/2 4+33inx)dx
IO 103[4 +3cos x

https://www.odishaboard.com




( 12 )

(e) If the area between x=y? and x=4 is

divided into two equal parts by the
line x = a, find the value of a.

Q¢ x=y” B x=4 QR AT 69¢, x=a
6aSll QA 9@ QAN WAEQ WY gV,
606° a@ IR 9gad @l

6. Answer any three questions : 4x3=12
696Q16Q G6RIG g9 Qex T .
(a) Find the perpendicular distance of the
point (-1, 3, 9) from the line

x-13 y+8 z-31
S -8 1

= x-13 y+8 z-31
- Q = =
-1, 3, 9) QL s r 1

6QHIOI AN QR0 fga Qal

(b) Prove that the measure of the angle
between two main diagonals of a cube

1=, https://www.odishaboard.com

1

3

gaé Q@@ 64 4R 95Q 98 quIe @ aug
1

1

eI 1O cos 3.

1S COS



{c)

(d)

(e)

(13 )

Prove that the four points with position
vectors 28 +3b - & : @ -2b +3¢ :
3d+4b-2¢ and d-6b+62 are
coplanar.

QS @Q 60 27 43p -2, @ -2b+32,
3@+4b-22 8 d-6b+62 §o @QIS 2Q!
QIEQIT IR AACRAI

If d=3i+j+2k and b=2i-3j+4k,
then verify that a x b is perpendicular to
both @ and b.

QG @ =3i+j+2k 8 b =2i - 3] +4k, 6069
JIf @R 69 @ xb 6NR @ G b g AN

Find the equation of the plane that
passes through the points (2, -3, 1) and
(-1, 1, -7), and perpendicular to the
plane x-2y+5z=-1.

2, -3, 1) 8 (-1, 1, -7) QgaIM @
x-2y+5z=-1 QAGR g¢ RN, AR
ANIead Fga Qal
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( 14 )

GROUP—C
ol —SRIT

( Marks : 30 )
( fQ : 30 )

7. Answer any one question :

696Q16Qd 6T gge Qeq Q2 -

fa) If (QQ)

y_xsm‘x+x34x2+4
Gx3+3

. d
find (§¢i9 9Q) Ey

(b) Show that the semi-vertical angle of a
cone of given slant height is tan !'2
when the volume is maximum.

6AIGN GQQ GAIR @90l FQIRRI GdI2
60 YLIQ AINCR ATNYR ANAEQ IR A
A1 6Q14 tan"' V2 €29
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(15 )

8. Answer any one question :

6D6QIEA 6QUTT 99Q QaQ QY -

(@} Show that the area of the smaller region

2y
bounded by the ellipse ?+T=1 and
. X Yy 3
the 1 —+==1is —(n-2 '
€ line 7+ is 2(?! ) sq. units.

. . x2 y2

§+—g-=1 QA LT PO 698 VTR

3 .
Sn-2) ed ghel

(b} Solve (QAARIK QQ) :
(4x +6y +S)dx-(2x+3y+4)dy =0

(c) Evaluate (IS @Q) :

Ix5+x4 +x>+x?+4x+1

x3+1

dx

9. Answer any one question :

caeaad 6qIcd 99e @aa Q¥ :

(a) Show that a, b and ¢ are coplanar

—»

—
¢O3+B. b+c and c +a are coplanar.

https://www.odishaboard.com



( 15 )

8. Answer any one question :

6A6R1EL 6QITNY 999 Qaa QY -

(@) Show that the arca of the smaller region

X2 y?
bounded by the ellipse E+T=1 and

, X y .3
the line =+==1 js =(n-2 i
e line Z+2 is 2(1! ) sq. units.

Qa2 6a 9Rq %+y7=1 3 6Qu

.Y
2 2

3 . .
Sn-2) ed gfq

=1 QIQI 21T YO 688x 6T

(b) Solve (QARIR @Q) :
(4x +6y +S)dx - (2x+3y +4)dy =0

(c) Evaluate (FRYISE @Q) :

Sextexd+x?+ax+l

I xS +1 dx

9. Answer any one question :

caedlad eqIdd 99Q Q|a Q2 :

(@) Show that a, b and ¢ are coplanar

-+ = - -
ea+b, b+c and c +a are coplanar.
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(b)

(c)

( 17 )

Solve the following LPP graphically :
Optimize Z =5x;+25x,
subject to
-0-5x; + x5 <2
X+ Xy 22
-X| +9xy 25

X1, Xy 20

CANOE QAIRIAYER B gL LPP @ 4darIe
@Gt :
QYRR @Q  Z =5x; +25x,

6Q90&
-0-5x; + x5 £2
Xy + Xy 22
Xy +5x5 25

xl,x? 20

Show that the operation = defined on
, 1, 2, 3, 4 by a*b=axb(mod5) 1S
a binary operation. Test whether it is
associative and commutative. Test

whether the identity exists. If 1t exists,
investigate about the inverse for each

element.
odi?l 6@ a*b=axbmodS5), a,
be{0, 1, 2, 3, 4) 6@ 66 20604 + Q@
26Tl QIR Q6AIQ], ARAd @ Q6%

https://www.odishaboard.com



11.

( 18 )

Al eal ¥9e 28 @ I a9l el A
9Qe 28, CIRI6EER g0 QAIQIRA QEMNQ

24918 Qal

Answer any one question

606Q19T 6QUTY g9Q Qe QY :

fal Show that (G‘éla 6d)

(b+c)? a? be
[c+a)2 b? ca

@-bP® ¢ ab

= (a? + b? +c?‘](a +b+c)(b-c)lc-a)la-b)

(b) Thec probability of a shooter hitting a

.3
target is e Find the minimum number

of times he/she must fire so that the
probability of hitting the target at least
once is more than 0-99,

6910 QR QINR N QWY Heg 69

@AQIQ ARG %. NR QA1 QIS a9
QA 6QQ QAR AAUNGI 099 019 F

62Q1IQ, L OF6Q 6R6C a8 QI e
PRIAQIQ VTR?
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([ 19 )

(c) 1f A, B and C are matrices of order 2 x 2

each and
1 2 0 1
2A+B+C=[ ] A+B+C= :
3 0! 2 1
A+B C—1 2
TETRE o

find A, B and C.

Q@ A, BB C Q664Q 2 x 2 26aa MG G
L2 a+BsC=|0 !
2A+B+C=[3 0}, +D0+0 = 5 1|’

1 2

| o]* A, B3 C 3¢a Q!

A+B-C=[

* & %k
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