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GROUP—A
F—aUG
( Marks : 10 )

( @AQ : 10 )

1. Answer all questions : 1x10=10

dfg 99 Q8 T :

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

number of trials.
Q% 99 QO%1 Q9eea Il 5 B d4d 4

g4, 6669 dGI Qo emet|

(b) If
l1-cosx x=#0
fl)={ x%2
A , x=0
is continuous at x =0, then write the
value of A.
9 [

l-cosx x=#0

fix)= x2
A , x=0

x=0 0Ol6Q 2TFR 6T, 696 A mY

Emo |
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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.

6Q9 @Q0I6] y?-x2+2x-1=0 9 g&
280 Q99 »-29 AR A8, 648 YT
eS|

(d) Write the value of

n/2 .
I_nn x(x sin x + cos x)dx

Ij:fz x(xsinx +cos x)dxQ )WY emdll

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

R0 2R ANIRACA AIC Y -

dy
Y dx
dy
dx

1+

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

j-k NQ° {+ ] QUG g% QN 2@ IR
QRS emetl
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(g 1f o B,y are the angles made by ,
line with positive directions of the
coordinate axes, then write the value

of cos?2o. +cos2p+ cos2y.

gd 6eIgd AAREs FINIE  AVAITTQ
ARINS 9 QLG «, B, ¥ 6QIE @6Q, 6669
cos2a + cos 2B +cos2y @ ¢ImY emGi|

(h) If R={m,n):m?+n?=25 mneZz} isa
relation on Z, the set of integers, then

write the domain of R.
9% R={m,n):m?+n?=25, m,neZ},
ggasyl 696 Z QAQg 99 4R UGS,
606Q RQ Ul4a &gl

(i) Write the value of
tan~'1+ cos™! (iJ _sin~! (—l]
2 2
- -1(1 . 1
tan'1+ cos 1[5)—sm 1(—5J9 my x|

(i) Write the maximum value of

sSin x CcOS X

—CcOoSXx l+sinx

sin x cosx | _ ~
Ccosx lising| GSeficiea adg aie
emat!
/329-D ( Continued )

https://www.odishaboard.com



GROUP—B
H—IRXUG
( Marks : 60 )
( eAQ : 60 )

2. Answer any three questions : 4x3=12
6J6RNET GERIT g9 Qaa @2

(a) If fand g are two real functions defined
as f(x]—;% and g(-’f)-%; x£1,
then find fog(x) and (fog)!(x).

A0 f B g QRF QIge TRe 699d&@
fH)=—= 6 gl)=1—; x=1, 606@
foglx) G (fog)“(x) gda eal

(b) Show that (@412 69)

tan"(ﬁj-—tan”l[x_y =Z forx+y>0
y x+y) 4

(c) Solve (QAARIF @Q) :

ta.n'l[lﬂ_x)=ltan"lx, for x>0
1+ x 2
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(d) Solve the following LPP by graphical
method :

Q¢ 998 LPPQ 6REI9Q QIIQIeq Qaie
@R :
Maximize (98¢ I8 F¢a @)
Z=3x-4Yy
subject to (6QURR)
3x+4y <12
x<3
x=z0, y=20

(e) If Ris an equivalence relation on a non-
empty set A, then prove that R~1is also
an equivalence relation on A.

g% R 24984 696 A QUG 9@ Qg
ane 26e, 6069 glg @@ ea R™! Ad 6q¢
A Q0Qg Y@ AAgRY QAT

3. Answer any three questions : 4x3=12

6IeTOd T6RIT g9Q Qe @ :

~ 2 3 :
(@ If (99) Az[s 7} then verify that

(6069 QIB @a6d) (4)° =(A?).
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2 3 4

(b) Transformthematrix|! 9 O/ intoaunit
3 2 6

matrix, using elementary row operations.

2 3 4

CAIRR UG 9Ral vegla @@ |1 S O

3 2 6

ANIGPY 69T IR NITFER QUISRe

@ |

{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.

6T 6g41Q 70% QR A&, 60%
RQQARNCQ I°* 50% QUKL FLEQ Ald
QRCR| AQR!I AT TAIR e @@
EQGlTM 64, 64 RARECR TN 6TIAT,
606 64T dal 9desq  d  ea|
CRINYSNIQ ARNSI gD 9

(d) Bag I contains S 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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gd 168 58 @AM G 5¢ @R gag
qd 16a 4G @@ 6 8¢ @A caq
qQa 1I6Q 8C AR G 8¢ QN 6ag g
aQgl 649sa gé 99e @Q 63AY QG
60g QIRIQ ARIQ 6QTITM 62 I IR @
cagl 606 1@l Q4 1 Q X @7 &g
qaiyel ¢a *al

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

Goaficld ML @@ (2, 3) 8 (-1, 6)
FLQAS 641G QQYUR AAREATIQ AANRAE

oqda @al
4. Answer any three questions : 4x3=12
60663 TERIT g9 e QA :

1-t2 2t

a) If (QQ) x= Y= , then show
() (@) 1+22° 4T 1412
that (606 odia 6a) ¥ .X_0o.
dx y

(b) Verify Rolle’s theorem for the function
f(x)=sinx+cosx—-1 in IiO, g]

f(x)=sinx+cosx -1 IRE AR [0, %}69
CQIME QUUILY d1E @l
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(c/ Show that 2sinx+tanx2 3x for all

X € (O, -T-t-} )
2

Qag xe [o,-;-) ag Qe 6d
2sinx +tanx > 3x.

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

(i) perimeter of the square, when the
side of the square 1s 15 cm.

Q9% 6aIed QUemgQ <QIg 04 cm/sec
Q106Q 214 99, 6969 F06AGA QI 15cm
626 (i) IIEAGR 6WQTR G (i) FCEAGR
QaQIfl, 699 TN A 68Q Fga @al

(e) 1f (QQ) xY = yS"* then find (6G6< Q41Q

aa) Y.
dx

5. Answer any three questions : 4x3=12
6UENEA T6RIT 99Q QAR X

(a) Evaluate :
AMYIEE X :

In,fz (sin x — COS Xx) dx
0 (1 +sinx cosx)
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(b) Find the area of the region bounded by
the curve y=6x-x? and the x-axis.
y=6x-x2 9f Y9 x-aF QA |
ARIFIQ 6RgTR Fga eal

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

ZeaRe ANIRAE AIRIe ARIAE AR
y = ax+be* 26E, 60RQ0IEA a B b AIQFR
YER, 692 ARRF AMRAET Fda QQl

(d) Solve the following differential equation :
Q¢ 9ot 2AQRRe dAILQda AARIS @ :
(x? - yx®)dy + (y* + xy?)dx = 0
(e) Evaluate :
(Ise @9

3x
Ixz —x—2dx

6. Answer any three questions : 4x3=12

6A6REd TERIT gga Qe @Y :

(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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Q@ 4, b, & QESQL QAIQAEQ ABC

SYRA ORQIY AR, 606 JId @Qed

a b C

sinA sinB sinC

(b) Prove that the points A, B, C and D with
position vectors 6i-7j, 161 -19j-4k,

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

A, B, C 8 D QRQLq Jo QaIe JI1g6a
6i-7j, 16i-19j-4k, 3i-6k ¢

2i +5j+10k 9, 9914 @Q 64 QYL
9Q NSNS QUS|

(c) 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) QAT AARERSII
YZ-AAGRQ €9Q AQAITER NG 6 QIR

Q4o @Al 6Q9ll B ANCRR €8RILR YRS
qa 2¢o @@l https://www.odishaboard.com

(d) Find the symmetric form of the line
Bx+2y+z-2=0=x+5y+2z+3
3x+2y+2z-2=0=x+35y+2z+3 6QTIA
Qafic QU ade el
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(¢) Find the scalar and vector projections of
the vector 2{-3j-6k on the vector

joining the points A(3,4, -2) and
B(SJ 6’ - 3].

2i -3j-6k GQaea  A@3,4,-2) G
B(S, 6, - 3) §9Q 6919 @QAQI QAT QU6
298 6 QP9 28ema oga aal

GrRoOUP—C
a—aaua
( Marks : 30 )
( @RQ : 30 )
7. Answer any one question : 6
6A6RNEd 69T g9 @ @2 :

(a) Construct the composition table for the
operation a*b =a+b(mod5) on the set
A={0,1,2 3,4}. Also answer the
following :

(i) Is x a binary operation on A?
(i) Find the identity element for .
(iii) Write the inverse elements of
3 and 4.
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6Q% A=1{0,1,2, 3, 4} QI

a*b=a+b(modS) gdRA QeI @7
QeAIT 69gM FJOR @@ N TPRYUce
QAR QY .

(i) 694G A QAEQ » Y@ Q@ gRAl @°
(i) » QA IR QAT Fda ql
(i) 3 8 4Q JO6RIA QQIQNYER eng!

a b ab
then prove that (6669 dfle @@ 69)

(b) 1f (9Q) sin! (:’f.} +sin™! (y.] = sin™! [ c* )

b%x? + 2x3,.'\/(:12b2 ~c* +a%y? =c*.

(c) Solve the following LPP by graphical
method :

CANIDE QIR SIYeR LPP  QdRIe
@A

Maximize (92§ ¢ie a¢a 9Q)
Z = 4x1 +3x2
subject to (6UQ@R)
X + xo <50
xl + QJC2 < 80
2x; + xo 220
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8. Answer any one question : 6
6Q6R1AT 64QITY gga el @ :

{a) Prove that (gflIgl @Q 64) :
a a? bc
b b2 ca|=(a-b)b-c)c-a)ab+bc+ca)

c c¢? ab
1 2 2
(b) 1f (@) A=|{2 1 2|, then show that
2 2 1

(606 @2l 69) A2-4A-5I,=0 and
hence find A™! (9e° 6Q2Q A™! T¢a @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.

cOlic  gQIg  agaa FIFeR  Qagee
dIRQI} AN 9e YA Al QA
QEQ IR AR’ B gAQdE T F¢a el
9. Answer any one question : 6
€Q6RIET 64T g9 e @Y .

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

6QIGNY QRUSAYE 2IGGIFA 6TGR QTR
AR 6L6R, Q€T 64 IAGINQ VG
e QO[S 6291
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B 1f (89) log(x? +y?)=2tan" (L], then
x
how that (666e @dizl eq) Y _X*Y
dx x-Y
10. Answer any one question : 6
66163 6alEd g9a Q| @ :
(a) Evaluate :
AR AQUE @ :
J-n: xsmzx dx
01+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|@ 2IQAIRG 6MSIPe AR
Q0. 6Q0IRE AUEQ AIRY 6AGR CAYUT®
aga @l
(c) Solve :
AR @R -
(> - 3x2y)dy = (x° - 3xy”)dx
( Turn Over )
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11. Answer any one question : 6
66T 6T g9 28 Q¥ :

(a) Find the shortest distance between the
lines

y-2 z-3 x-2 y-4 z-5

2 3 4 3 4 5
Also find the equation of the line of
shortest distance.

x-1 y-2 =z-3 4 x—2:y-—4_z-5
2 3 4 3 4 5
696l F1UER QPR Qe Ada Q! Agea
QQe! 6Q¢Ia ANRAE AU Fda *Ql

(b) Find the volume of the parallelepiped
whose coterminous edges are the
vectors da = 2I+3_]+4k b-—-!-—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_}'+3f: 3

¢=3i-j-k QAISYER 9 QANLE 95Q
QIg 626M, IR VTR A Q! QACAIQ
QUSSR AR QB 99 64,

&'x(ExE):(&.E)EH(a.g)E
* k ok
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