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GROUP—A
*@—Qua
( Marks : 10 )
( @RQ : 10 )
1. Answer all questions :
afg gae e @ :

1x10=10

(a) If in a binomial distribution mean is 5
and variance is 4, then write the

number of trials.
A% 99 QU1 Q4R6Q Ikl 5 6 guQd 4
24, 6069 dacsiq Q°clil emd!

(b) 1
l-cosx x=#0
flx)=4 x*
A , x=0
is continuous at x =0, then write the
value of A.
aqQ
l-cosx x=0
flx)=9 x*

A , x=0

x=0 Ol6Q 23ga 2ET, 606 AQ CImY
eS|
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(c) Write the point where the tangent to the
curve y?2-x?+2x-1=0 is parallel to
the x-axis.

699 QO] y2-x2+2x-1=0 9] 9°
250 Qe x-29 A2 AAISQ, 64d8 [T
eS|

(d) Write the value of

n/2

/2 x(x sin x + cos x)dx

x/2 .
I_Kﬁ x(xsinx +cos x)dxQ MY email

(e) Write the degree of the {ollowing
differential equation :

Q0 29eRe ANIRANQ QG Y

L
1+ Y dx

dy
dx

() Write the unit vector which is
perpendicular to both j—k and i+ .

j—k NQ° [+ Q9Q 9C RN 620U IR
QAT emetl
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(g9 If o B,y are the angles made by ,
line with positive directions of the
coordinate axes, then write the valye

of cos?2a.+ cos2p+ cos2y.

go 6eIgd Qaweas! gIfiE VAT
ARIAS @9 QLG «, B, ¥ 6QUE @6Q, 6669
cos2a + cos 2B+ cos2y @ (I emal|

(h) If _Fe-.—.{(lrzrt,n}:m2+n2 =235, m,neZ} is a
relation on Z, the set of integers, then
write the domain of R.

Qe R:{(m,n}:m2+n2=25, m,neZ2},
ggacsyl 6496 Z QUldg N8 AR S,
606Q RQ 9QQa 6Rdl

(i) Write the value of
tan"!'1+cos™! [ij _sin~! [_l]
2 2
- -1 1 .- 1
tan~'1+ cos 1[5)—sm 1(—§J9 MY EMGt|

(i) Write the maximum value of

sSin x CcOS x

—Ccosx l+sinx

sin x cosx | _  _ ﬂ
coficieq Jdg ale

- Ccosx l+sinx
emai!
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( S )

GROUP—B
4—aRU
( Marks : 60 )
( #Ax : 60 )

2. Answer any three questions : 4x3=12
66RO GERIT g9a Qea {a -

(a) If fand g are two real functions defined

x x
as f(x)_x+1 and glx )-IT, x#1,

then find fog(x) and (fog) ! (x).
Q@ f B g QAT QG TRR 69AAR

Sx)= —i 3 glx )"1 , x#1, 6069

foglx) B (fog)lix) Rga @Ql
(b)) Show that (@412l 6Q)

tan'l(ﬁj-—tan"l[x_y ==, forx+y>0
y xX+y) 4

(c) Solve (QAARIS @Q) -

tm'l[lpx]=ltm'lx, for x>0
1+ x 2
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(d) Solve the following LPP by graphical
method :

Q¢ 99® LPPQ 6RUSE QIQIQYeq AaIe
@R :
Maximize (98¢ QI8 oga @)
Z=3x-4y
subject to (699QR)
3x+4y <12
x<3

x=20,y=20

(e) If Ris an equivalence relation on a non-
empty set A, then prove that R~ is also
an equivalence relation on A.

g% R 244aY 626 A Q4Qg 9@ AT
ane 269, 6069 gald @a6a R™! ad eag
A R0Qg 9@ dagmy QAR

3. Answer any three questions : 4x3=12

caEMET TERIT g9 QAR @Y :

(a) If (Q@) A=[§ 2], then verify that

(6068 QB @a6Q) (4)° =(A?).
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2 3 4

(b) Transformthematrix|l S O] intoaunit
13 2 6

matrix, using elementary row operations.

(2 3 4]

AR UG 9Kl MeRIa @@ |1 S O

13 2 6]

ANIGPY €IS IR MNITFgEa QUSRS

@Q

(c) In a class, 70% students passed in
Mathematics, 60% passed in English
and 50% passed in both. If a student
selected at random has failed in English,
then find the probability that he/she
has also failed in Mathematics.

6QlIT 696N 70% Ml &SR, 60%
QAqAREQ I 50% QRNY IWLEQ Al
QRIERI ARl €AY JAIQ UF B
QoM 64, 64 VWARECR TR 6TINT,
606Q 642 dml Qdleea 1’ 6T|
ERINYSIQ ARG F¢a @l

(d) Bag I contains 5 red and 5 black balls,
bag Il contains 4 red and 8 black balls,
bag IIl contains 8 red and 8 black balls.
One bag is chosen at random and a ball
is drawn from it. If the drawn ball is

black, then find the probability that it
has been drawn from bag III.
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91@ (68 58 MM G 5¢ QR caq
qd 116@ 4G QR 6 8% @R sqg
Qd 116Q 8 QIR G 8% QR €ag 2y
QQgl 69Ice Q8 e9a @Q 6929 69
60¢ QI2IQ ANIQY 6XHHITMI 6d AL IR Qqy
cagl 666° ¥al Q4 NI Q QIR A goig
aqalyel ade el

(e) Using determinant, find the equation of
the line joining the points (2, 3) and
(-1, 6).

Goafiele QLI @ (2, 3) G (-1, 6)
FLQOS 6KIC QAR AAREAHIQ AMNKXQAS

oda Qal
4. Answer any three questions : 4x3=12
66T TERIT g9 Qe Q2 :

(@) If (QF) Jc—l_r'2 y = 2t then show
1+¢2° 1+t2°
that (6069 Q€I 64 ) y.X_o.
Yy

(b) Verify Rolle’s theorem for the function

f{x)=sinx+cosx -1 in [0, %:I

f(x)=sinx +cosx -1 I AR [0, 3}69
EQME QALIY dIE @l
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(c) Show that 2sinx+tanxz2 3x for all

X € [O, EJ )
2

aag  xe {o,-;-) ae Qdiz  6d
2sinx +tanx 2 3x .

(d) If the side of a square 1is decreasing at
the rate of 0-4 cm/sec, find the rate of
decrease of the (i) area of the square and

(ii) perimeter of the square, when the
side of the square is 15 cm.

g 6aIgd Qdesga <QIg 04 cm/sec
Q1062 21Q 99, 6069 QC6IGR QI 15cm
626R (i) ITCAGR 6AGTR G (i) E6AGRA
QaQIf, 6Q9 FAER T 629 LG QA

(e) 1f (AQ) x¥ = y™% then find (6669 SO

aa) 9Y.
dx

5. Answer any three questions : 4x3=12
cUEROT S6eRIT It Qaa ¥ -

fa) Evaluate :
AMNIGR @ -

Inj’? (sin x — cOs Xx) dx

0 (1+sinx cosx)

/329-D ( Turn QOver )

https://www.odishaboard.com



( 10 )

(b) Find the area of the region bounded by
the curve y:6x—x2 and the x-axis.
y=6x-x? Q@8 49 x-29 QA Y
QRINIQ CAGTR Fga QQl

(c) Find the differential equation whose
general solution is y = ax + be*, where a
and b are arbitrary constants.

Zeaee QANIRQE AIRIQ ARIAE AAJIL
y = ax+be* €6, 64Q0I6Q a 8 b QIR
YER, 692 URRE ANRAGT Fda Qal

(d) Solve the following differential equation :
QF g 2AQRRE dAIRQde AFRIS @ :

(x2 - yx?)dy +(y* + xy°)dx =0

(e) Evaluate :
(Il @ :

[ ax

6. Answer any three questions : 4x3=12

6A6RET GERIT g9 Qe Q¥

(a) If the vectors @, b, ¢ represent the three
sides of a triangle ABC taken in order,

then prove that
a b c

sinA sinB sinC
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(b)

(c)

(d)

/329-D

( 11 )

Q@ d, b, ¢ QAISQY QAIQHAER ABC
GYRQ ORI AU, 6069 GG QAL
a b C

sinA sinB _sinC

Prove that the points A, B, Cand D w1th
position vectors 61 -7j, 161 -19j-4k,

3i -6k and 2i+5j+10k respectively
are not coplanar.

A, B, C 8 D QQQeea gdc QaIe J2I1Q6¢
6i-7j, 16i-19j-4k, 3i-6k @

2i +5j+10k 99, dOIE 2 60 QYR
4R AFONNG Qua|

Find the ratio in which the line joining
the points (-2, 4, 7) and (3, -5, 8) 1s
divided by the YZ-plane. Also find the

coordinates of the point of intersection
of the line and the plane.

(-2, 4, 7) G (3, -5, 8) YYAANT AANERSII
YZ-AdAeRQ 69Q QAISER ING K6 QIR

Fdo @l 6adll 3 ANCRA 68CALR YIS
qa @€a @@l https://www.odishaboard.com

Find the symmetric form of the line
3x+2y+z-2=0=x+5y+2z+3

Qafie Qo G4da @l
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(e) Find the scalar and vector projections of
the vector 2{-3j-6k on the vector
joining the points A(3,4,-2) and
B(S, 6, - 3).

2{ -3j-6k GaIee  AB,4,-2) G

B(5, 6, - 3) Q9@ 6919 @QaAQI QAT QU6
299 G a9 ARCTA ¢l Al

GrouP—C
—aaUa
( Marks : 30 )
( @rRQ : 30 )
7. Answer any one question : 6
661D 691G 99Q QA @2
(a) Construct the composition table for the
operation a*b =a+ b(modS) on the set
A={0,1,23,4}. Also answer the
following :
(i) Is = a binary operation on A?
(ii) Find the identity element for =.
(iif) Write the inverse elements of
3 and 4.
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6Q%! A={0,1,2,3,4) QU6
a*b=a+b(mod5) gRA UeQQ
QeAIT 69gM GI0R @Q 9e° FaRgea
QAAQ @Y .

(i) 694G A QUEQ + 9@ Y@ gRAl @2
(i) » QY IR} RANIGT T4 99

(i) 3 B 4Q gUERAIN QANYT! eS|

(b) 1If (9Q) sin™! (f-} +sin™! [y—] = sin~} [i),
a b ab

then prove that (6969 galg @a 69)

b2x2 + 2;cy~.lt:12b2 ~ct + a’y? =c*.

(c) Solve the following LPP by graphical
method :

ERNIPE QIRIAYER FIYYR LPP  QfIMIG
@R

Maximize (9§ ¢ie Gd Q)
Z = 4x1 +3x2
subject to (6KUAR)
Xy + Xo <50
xl + QX2 < 80
2x; + x5 220
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8. Answer any one question : 6
6Q6Q14Q 691G g9 aaa @2 :

(a) Prove that (gfllé§l @ 64) :
a a®* bc
b b* ca|=(a-Db)b-c)(c-a)lab+bc+ca)

c ¢c® ab

N
N

1

(b) If (%) A=|2 1 2|, then show that
2 2 1

(6669 @di2l 64) A2-4A-5I,=0 and

hence find A~ (¥9° 6Q2Q A™! 8¢9 @Q).

(c) Find the probability distribution of the
number of heads in five tosses of a coin.
Find also the mean and variance for the

above distribution.
Saicd QI qAlBaq  TEeR  J99ee
dIRQIQ AAUM YR T¢e @A RAGAIG
QEQ AR ARl B gAQE T F€a @l
9. Answer any one question : 6
6A6RNET 69UTYI I QO @ -

(a) Show that the rectangle of maximum area
inscribed in a given circle is a square.

691G QRISAYS AIGGIRIR TG 69T
AIRIR 626N, Q4T 640 AIBSINIQ 68GT
R Q66T 6291
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() 1If (QQ) log [x2+y2)=2tan'1(:'i], then
x
‘how that (6560 edig 6@) Y - XY,
dx x-Uy
10. Answer any one question : 6
6a6a16d 6qIT g9] *8Q ¥ :
(a) Evaluate :
Ale @QUE XA :
.[; xsm;c dx
1+cos“x
(b) Draw a rough sketch of the graph y = x?
and y=|x| and hence find the area
bounded by the given curves.
y=x2 06 y=|x|< 2IQAIRR 6MSIE ASE
Qd., 6AOIeE AUEQ IRY 689 AYIW
g @l
(c) Solve :
AR @A
(y® - 3x%y)dy = (x* - 3xy”)dx
{ Turn Qver )
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11. Answer any one question : 6
6K6QET 6QITY g9a Qe @ :

{a) Find the shortest distance between the
lines

x-1 y-2 =z-3 x-2 y-4 =z-5
= = and = =
2 3 4 3 4 S
Also find the equation of the line of
shortest distance.

x-1 y-2 =z-3 “ x-2 _y-4 z-5
2 3 4 3 4 5
6Q¢ YR RPN QG FdD QAl Fgon
QA0 6QHIQ AAIRAE I FLY *Ql

(b) Find the volume of the parallelepiped
whose coterminous edges are the
vectors a= 21+3;+4k b-t-—2_;+3k
and ¢=3i- j-k. And for the

above vectors, verify that
ax(bxc}—(a c)b (a- b)c
d=2i+3j+4k, b=1—2_}+3fc @

¢=3i-j-k QUSYFR 9L ANLES A0Q
QY 626M, IVIA TR ALY QA AACAIQ
QASYEe A QB 9Q 64,

@x(bx&)=(d )b -(d-b)é
* ok
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