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(Science/Arts) 1. Answer all questions : 1710=1g
( For Students registered in 2021 ) QNg g99% KNI LY
(a) If Ris an equivalence relation on A, then
202 3 (A) h::k the dc:-nrain of R and the range of R.
99 R, A QQg 99 AA9MY AR P4, 6069
MATHEMATICS RQ 99Qa 6 2¢¢ Auea 2°a¢ cawyl
SCIENCE/ARTS (b) Write the value of cos™! cos(3n /2).

cos”! cos(3n /2)0 QI RNl
Full Marics . 100

(c) Write the number of entries in a square

Time : 3 hours matrix of order 4.
The figures in the right-hand margin indicate marks 691G 4 29Q NITRY QAIVIF AW CQH |

o8a aigea a9 Qe 99 NIE goIes (d] Write the value of

. ) ) 0 ri 0

Answer the guestions as {Jerqdirect:ons given in eaih 22 390 22

geeNe ggee IR Fewd SgIal afAg eee K8 1 208 O
Electronic gadgets are not allowed in the o 7 0
Examination Hall 22 390 2
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( 3 )

fe) A random variable X has the probablity
distribution as given below

M x 1 2 3 4 5;1

Then write the value of k.

Goea 9@ QIQE °F X gaIye! 9%

SR :

X 1 |2 3 | 4 5
P(X)|0-1|k]|0-3[2k|0-2

ra e ada ol

() Write the function fix), where

flx)= flx).
flx) TReT 6MEl, QKO f(x) = f(x).

{g) Write the set of values of x for which the
function f(x)=sinx—-x is increasing.

x €ANe 694 6d¢ AW TR
fix)=sinx-x 9&g, CIY eI

{ Turn Over}
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(h}

(9

)

[333-A

If fﬂx]dx -7, then write the valye of
1} fetendiexy.

P 2
9@ [T fixidx =7, 6669 [ Flblx)dieix)s
AIG eRG |

Write the degree of the differential

. d?y
equation o J1+{dy /dx) .

d?y
o Vi+(dy /dx) zoee aaieadaq Qe

Write the equation of the plane meeting
the coordinate axes in A, B and C in
order, given that (@, b, d is the centroid
of the triangle ABC.

6AITY  QAee AgHY QAIQEA A B
8 C IQeQ 689 R6RI 9T (a, b, o GQF
ABCR W96@y 99, 6069 QAOoRx
ANRAE R
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GrROUP—B
U QA
{ Marks
( 9AQ :

60 )
60 )

2. Answer any three questions :

6KERIaT TERIT gaa Qew @2 -

(a)

(b)

(c}

[/333-A

4-3=12

If f(x)=sinx, g{x)= x>, then find go f
and fog.

Q@ flx)=sinx, g(x)=x°, €269 go f
99° fog QA @Rl

Show that the relation R = {(m, 1-1].:-”—1 is
i

a power of 5} on the set Z-{0} is an
equivalence relation,

6Q¢. Z-{0} QUG R ={{m,n): ™ sa Qe
n

26C } ANRT 9@ AAGEN ane, odiIz|

Show that
Q412 6Q

sin' 2  otan11 -
5 3

MIA

. { Turn Ouver )
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id) Solve (Qeiang o) -

tan !

Maximize (9ag aig Bda =
Z=20x+ 40y
subject to (6a083)

X+y=<l
bx+2y<3

X, y=20

3. Answer any three questions

c2ETaR Ser® gga aaq o 4x3=12

@ 1t (9% [1 —EJ[A: 2] _[-3 4
3 2f[1 y| | -1 4/ then
(6969) find x and y (x99 y Bda eq)
(b) E‘mfl the inverse of the following matrix -
FOWYe MTR Tewun Ggn o :

0 0 2]
0 2 o
2 0 o
/333.-A
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fe)

i 333-A

Show that (Q8in 5a)

1:: a? a?

b b’ b*|-abcia b)b -c)ic - a)
c 2 2

H PiA)-0 6 and P(B|A)=0-5, then

find PIA .B). when A and B are

ircle penident

WC PA)-0 6. PIBIA)=0.5, P(AuB)
Pga @0 6OETEIES A 49e° B goRl

A person lakes 4 tests in succession.

The probability of his passing the first
test 18 p,. that of his passing each

succecding test s por p /2, depending
on s passing or failling the preceding
test Find the probability of his passing
just three tests

wE€ Qvg €AITY T6@ cata 45 i@
G2al gan Qoid 9iIq @acia QAN p
TWET, T Qoo QE0Ye U@ 919 «aeia
QRIS QU U981 QI @RI 6T SKEH
TRe e p @l op/2 g9 a9 3% aens

- ]

QY *es QRieYe f9a Sl

{ Turm her |
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4.

A

nawer any three guesiions

LAl IEIC) QeI il weta OF

) oy Xt . then find dy

(b)

X

Q@ ¥y x*', gose ¥ @0 @
dx
H x = asin0

d’y
dx?’

and y = bcos®, then find

Q% x-asin® G y=bcoss, EY fda
@l

fc) Test the continuity and differentiability

/333-A

of the following function at x =0

00 998 TREQ x-0 06a 2ETT G
2RO AY o9 -

l-e™*
fix)={ % » *=0

1 » X=0
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i Find the cquauon of the normal to the

. i
curve y = {log x}° at x ;

= 1
(o x| ¥ == QR WG
e v " .
-]-‘lb'w'; N‘:ﬁ- m
ier  Fwnd two numbers x and g whose sum

w15 wuch that xy’ s maoamum
Lo o™ I..,:‘ ke m q‘“‘“ X G [ ¥]

e 96 CEOSY k' WEWE 6UQ

5. Answvr any phorewe GuUesiOns
coceat el ges ees o .

ja) Exaluate

-:-'- - el

I333.A
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4uF=12

) Find the area of the region boy

( 10 )

Niele
by the curve y?=x? and the duuhj?.

ordinate through (2, 0).

¥’ = x* Qg 6 (2, 0) 608 QNS Fe cor

QiR 219® 680 cHgTR PET @al

fdj Solve :

dee @G

d
Iiﬂgxﬁ+y=1¢)gx

fe) Solve :

QANXIE QR -

dy _ ax.ay
6. Answer any three guestions : 4,3=12

6RERIEd G6eRIT gga eva TF -

fal Prove that two vectors g and b are

[333-A

perpendicular iff jg+ 52 =|a|? +|b)7-
goIE @3 A 4 B8 b YYD Je9w g6
WFL 2ee QT 3 oo a%

ta-biZ=|di® <1bj°.
[ ¢ ontinuend
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) Finad the value of 3 s st 1o (Hhree
vectors 1 2] Ak 4 jork  mna
i “1} 4 *‘ nre "'ljl]lllull
:1’.’.]1’1.", -‘h-.;nr.ﬁ L | 4,‘"‘
'@}ﬂluﬂﬁl e el ‘.’H"q1ﬂ]l"‘; YR~ ‘Tr!ﬁl‘l "'.-?r‘.‘iﬂ
Wil
fc)  Bhow that
@d? 68
(d = by - a’b® - (d. by
{d} Prowve that the measure of the angle
between two main disgonals of a cube
1
i O ]E https:/fwww. odishaboard.com
el @B 60 G DRG Qe GuUIe 9¢ Tag
s 1 .
Loidle FINIE cos = 2es
() Find thie proaarat where  the  une
r- 2 4 = | meets  the  plane
1 i 2
2wy - #E 2
.n'_ _:"‘i _'i z_...E {,t_.-‘:; - "';__"’._. - L
: e o N o it
i j.""" o PE W W - - o=
Tl S
Trire e
i 233-A
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{ 12 )
GHHUP-——'C
o @i

{ I"fl fr,'l. i N ‘I ) .
( @9Q : 30 )

T. ANsSwer any one question

caead eqIgY g9e wea @2 .

faj 1If (QQ) sin'x+sin 'y+sin !z .- -
show that (@618 6Q)

xv1 - x* +3:,.|'~,,I'1—;_,-'2 + zJ1 - 22 = 2xyz

(b} Let f be a real function. Show that
hix)= fix)+ f(—x) is always an even
function and g{x)= flx)- fl-x) is
always an odd function. Also express
e* +sinx as the sum of an even
function and an odd function.
RN i’ qq @Igda e,
hix)= fix)+ fl-x) QI 9@ QAA-Te &
gix)= fix)- fl-x) QI 9@ TIA T
QM QEliZl e* +sinxg 9@ QA 8 4
QIO TREQ CAIGTR RET 6|
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Solve  the following Lpp by graphical
method

ERNIPE QANIER B LPPQ Qe oo -
Minimize (R4 QI8 Ggo @a)
£ =x+3y

subject to (6QQQR)

x+2y=2
3x+y=23
4x+3y =6

x,yz0

. Answer any one question : &)

EA6HINE €918 990 9aa o2 -

fa} If (@) A+B+C=n. prove that (gaI&
@ 6Q)

sinA cotA 1
sinB cotB 1{=0
sin? C cotC 1

{ Turn Over |
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(b}

fc)
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Solve the following equations by Matrjy
method

Aag AneedagEee NS
AN KR

URGE

x+2y-3z=4
2x+4y -5z =12
3x-y+z=3

Four cards are drawn successively from
a well-shuffled pack of 52 cards with
replacement after each draw. Find the
probability that—

fij all four cards are spades;

(ii} only three cards are spades;

fiii} none is a spade.
YR VNVER 6TY QIQAAD 9R 52 AL FEY
FIACOIQ GEIR €l U6Q A°GIIe QRE 4T
el SaIeRll FOnge ACaIQEas Ar I
f¢la Q@

fi) Qag 4% QRAAIS 2SS,

(i) 6@QF 3T @RNAIR 26T;

(i) €METT @RANAE Q6w
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Q. ANSWOT AN O ety g,

N e T LS I T TR YRR

ia) Find  (Gga oa) 9y T3
ex '

fb) Find the points on the curve y=x?al,
which are nearest to the point {0, 2).
E y=x’+1 QUG QAIN, CALMER
(0, 2) QLR 2T FRCY, cAgYL] Fda ol

10. Answer any one question :
ERERIAT 6qITT gga Qaa T2 .

fal Ewaluate :
eliEE @9 -

!- x+5

3 dx
x“+BHbx+13

(b) Find the area of the circle x?+y? = 2ax
x?+y? ~2ax 9RO 6AQETS F¢O @l

f333-a
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( 16 )

il T I

L [ T ™

2v vy N v (Ax 0 2y Wy 0

ANRwer any one (uention

thlewlal] 6GIG'D Yhn Wwe QF

fea]  Show thad

GEIZ G
ld+b b+é érvd)-2d b ¢

(b) Find the equation of the line through
the point (1, 2, 3) and parallel to the line
X Y+2z2-5-0=3x+y+z-6.

(1. 2. 3) Qg eoQ R 3
X-Yy+2z 5=0=3x+y+z-6 Qg
QUE ANIBQ CQUIR ANIRE Fda ol

e ook ok
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