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GROUP—A

o —aao

( Marks 50 )

(QQQ:SO)

1. Answer the following questions by choosing

the correct answer from the suggestive
1x25=25

answers given in each :

geoye dq6a SzQIQdel  <4ale QAAQYF

aug 40! Q8ed Q8 Bafge 999eea e

Q2
) d? sn;(xazms) 5
(i) sin(3x+5)
(i) 9cos(3x+3)
fiii) —9sin(3x +5)
(iv) 9sin(3x+ 5)
/30-C ( Continued )
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( 3 )

(b) If (@) xy =2a?, then (606Q) %:?

. 2a?
S
e 2
s
(i) O
(iv) 2a’x?

(cj For what value(s)] of x, the function
flx)=6x-x2 is Increasing?

XQ 68Q I AR f(x)=6x-x2 TR
QRAIQ 2667

(i) x>3
i) x=3
(iti) x <6
N x <3

/30-C ( Turn Over )
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( 4 )

(d) What is the slope of the tangent
to the curve y=Inx (x>0) at x= 17

x=1 0l6@ y=Inx (x>0) 9§ IH9Q
AIee 6R6e?

i) -1

) 3

Hla

fiti)

(ivj n

/30-C { Continued )
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2

0n ==

1+x

( S )

dx =7

1
N _Eln(l+ x3]+C

(ii) %m(nx%

(iii)

(iv)

l1+x

1 _.c

1+x3

3

(g) Write the area of the region bounded

by y =X, X-axis, x =1 and x = 3.

y=x, X8, x=1 0 x=3 QI |

69
(i) 8
8
(1) 4
4
(iii) 2
2
(iv) 1
1

caQTR 6mEl!
sq. units
Qe 9ee
sq. units
QO 9RQ
sq. units
Qa 4R

sq. unit
Qa 1a<

o e Dwsor )
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( 6 )

(h) Write the order and degree of the
following differential equation :

G0 2908 A71LQER @7 G AT RS -
dx

X —
dt = t+.‘i_x.

B dt

I+E

dt
LQJ/ 1 1
it 1, 3
2
fir} 1, 2
iv) 1, 3

Write the solution of the following
differential equation :
0F 2QRR AMRAda ARG 6RY :

(i)

i} y=2x*+C
fil-y=x*+C
fiii} y=2Inx+C

fivy y=Inx+C

/30-C ( Continued )
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0)

(1)

\_‘{VI _2"_2’(

( 7 )

The position vectors of the points

A and B are 3i+j-2k and {-3j-k
respectively. Write the position vector

of the point which divides AB in the
ratio 1:3 internally.

A B B Q9 Q9 60QQa Q2Ig6A 3i + j-2k
qQ° i-3j-k. 60K QQ ABg 1:3

AQAIOER UBING @F6Q FIRNA A9 6@
6RQ |

k

c.o N
""'l
-n-l'-d

S

(iii) 41 +3j - %fc

() i (AQ) @=2{+3k, b=i+2j-3k and

(49°) ¢ =3j -4k, then (69€<) determine
(Fge @) a -b+22.

() 2i-4j+8k

(1)

i-4j-8k

-1 +4j-8k |

(iv)

f+4j+8ﬁ

{ Turn Qver )
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( 8 )

) 3ax4d =?
(i) 0
i) 12
(iii) 12a
fiv) 0

(m) Write the equation of the line passing
through the points (2, 1, 3) and (4, -2, 5).

(2, 1, 3) 9Q° (4, -2, 5) YEYD 69 AIRA
QAR 696IQ ANRAE RS |

M2_2= y_::;l _ Z;S

x+2=y+1_z+3

W 5 ="3 "3

.. X=-2 y-1 2z-3

in = =

(i) — 3 >
. X-2 y-1 2z-3
47 = =
() -2 3 2

/30-C
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(9 )

_ followin lanes is
ch of the wing  p
(n gchr;endicular to the line x=y=2?

Aqage A6R AUQ 6QQ0 x=y =2z A0Q
codl 9% mA?

i) x-y+z=0
i) x+y+2=0
i) x+y-2=0

(iv) -x+y+z=0

(0 If A={x,y,2} and B={], 2, 3, 4, 5},
then write the domain of the relation
R={(x2), (x,3), (4,1}, (4,5), (y,4)} from
Ato B
Qe A={x,y,z} 99° B={l], 2 3, 4,5)
29, 666Q A Q B Quea 99 ANG
R={(x,2), (x3), (y,1), (y5), ¥ 4e
6RI6AR 6REI

W {x, y, z}
i) Ax, y)

uy {x, z}

(iv) {z)

'30-(_‘,
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( 10 )

A={a b, c}, B={l, 2, 3, 4 and f={(q, 2),
v (b, .g}, (c, 4)} is a function from A to B
Which one of the following is true for the

function f7?
A={a, b, c}, B={1, 2, 3, 4} 4Q° f={(a, 2),

(b, 3), (c, 4}, AQ Bg 9a I SONYS
Q8 uQ 6RQ6 TeR faIe AeY?

{i) -One-to-one
460R

ity Onto
avg

(iii) One-to-one and onto
6@ 9e° 2Rg

fiv) Many-one
@

fq) Write the value of sin"-%+cos‘1%.

1 1

sin! —+cos' = Q gAY R
3 3

i) O

fi) 1

14

W 3
fiv) n
/30:C { Continued }
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(11 )

- u .
, If sin 1y = < then what is the value of
-1

- . n
a6 sin! x = = 6069 cos™! x@ QQy 69607

o
" 1o
. Tn
fu) 10

Sn
10

T

(s} What is the maximum value of

3x+y+5, subject t
207 ) 0 y+3x<5, x>0,

(i1t)

Y+3x<§5, x>0 g y20 626R,

3x+y+5Q AAYAIR 69602
g

i) 7

(i) 10

iv) 12

{ Turn Over )
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( 12 )

If the orders of the matrices A and B are
3 x5 and 5 x 2 respectively, then what 1s

the order of (AB)?
g% A G B AIGGLEa §A QaIgEN 3 x5 G
5x2 g4, 6669 (AB) AIETR QF 6R6Q 7

) 3x2
i) 2x3
fiii) 5x5
(iv) 3x3

(t)

{u) Write the following equations in matrix

form :
Faage QMeQEQEq AIgY  QUea

Jold @

2x-5y+3=0, y+7=0

o 17[x]_[-3]
Y (2 -5 _y___-'?_
_[2 -5][x] [-3]
ftr) 11 -y___‘7_
. [0 1][x]_[3
fii1) 2 -5 _y-- .

Welo 1 ly)”
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(v}

8 7
) [—2 3

(w) What is the value of the following

determinant?

fq Goaficiga Y 6@E07
m21 m27
mlOS m511}1

i) -1

\(# O

(iii) 1

fiv) 4

QOver
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( 14 )

a b ¢
(x) For what value of x, (b ¢ b|=07?
x b c
a b ¢
XQ 699 Ry A [b ¢ b[=07
x b ¢
\[}a
i) b
fit} c
fiv) O
) If flx)=>2% is continuous at x=0,

x
then what is the value of f(0)?

Qe flx)="2Z, x=0 016@ FQeFR §Y,
X

6069 f(0)Q RY 6667
i) -1

i) 0

(i) 1

(iv) 2

‘30-‘: [ Cnntintind )
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3

(15 )

n the blank by choosing the correct

. given in the bracket in each case
1x25=25

Qi@ gqe Qea AU QARSI AAY
g@@mm’ ¢rIg Q0K QAT AT YRR 9ad
@

@

gill §
answe

(a} If (QQ) 1

flo)=9 2x ’
kK , x=0

xz20

is continuous at x= 0, then k= ,

=0 0168 SRR ¢4, 6ueT k= |

1
21 3.8

(b) The derivative of x> with respect 1o x
is

Sq O GEe 2eeRT 7166
5 3.2 §x3’ Exs]
3% ' 5 ' 2 5

d -1 .5
)
(c} (tan X

E

1,5 5x* (:Dt"1 xs ’

[ 5xtan”” X7, )
5x* O5x
1+x1°’ 14+x"
|
{ Turn Over )

https://www.odishaboard.com



( 16 )

fd) For x= , the tangent to the curve
y=cosx, 0sxsn, 1is parallel with
Y-axis.
y=cosx, 0sxsn Q@8 Q4@ x=_
AR Y-28 QL6 AM8Q 6291

2032 4]

fe) The value of the function
f(x]=x2—4x+5 will be maximum or
minimum for x=

x=____ Q9 flx)=x*-4x+5 2Re5Q
Ry QY@ @Al AIRY 62R

[3,\3/'1, 0]

0 Iloixdx=

xiz +C, - flogx? +C, - (log
(log x)° + C
(g) Iex(cosx—smx)dx = :

[e* cos x+C, e*sinx +C,

* cos E—XJ-FC, e"sin(i—xJ+C
© (4 4 )

/30-C ( Continued )
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p Jolddx =
-1, 0, 1, 2]

j The area of the repjo
the curve y = x?, Xiﬂax?s, biltn-c-lfd -
x =1 is SQuare unit(s). e
_ .2
@Y y=x° X-29, X=-1499° x =1 QU
ACE 6ALR 6FQTR __ qg QR

[iEl
31 as'é';lg/

0 The‘ differential  equation of the
famlly of curves given by Y= Ae**

18 -

- w2
9 y=x° XU, x=-] g , - 1 Qg
ISR 6AGQ 69GTR o qeR!

[i 21
3r3r2.+

0 Thc' differential  equation  of the
fanuly of curves given by Y = Ae?x
is

Yy=4e®* QA Q8 QAT fIeoce
ANKAENT 2691
d
[.._9_'=2x, Y _x Y o, d—y—=y]

dx dx 7 \da dx

k) The distance of the point P(x, y, z) from
XY-plane is ,
XY-QAeQ 0IQ P(x,y, z) 99Q 990! !
[x, U, B A%+ 42 ]
/
30'0 { Turn Over)
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( 18 )

(I The length of the vector 2 +3j+k is

__units. ‘
2 + 3] +k 69 Ry ____ el
(6, 4, V6, Y14}

(m) ol the erweer
the vectors i+ j-k
1S :

i+j-k NQ° i-j+k 69QQQEA UG

coldq agae _ 2ed|

[ 1 1 -1 1] 2 -1
—COS "~ — |, —cos "1,
chos 1, M3 3

() [2i,3,j1=___ .
(-6, O, 5, 6]

(o) The plane passes through the line
of intersection of the planes x+y=0
and x-y=0.

QUGRE x+y=0 9 x-y=0

QERQLIR 68% &A%l 1Y 6¢R

Q1281
\[_f"’-:G, x+2y=0,x-2y=0, y+2x =0]
/30-C ( Continued
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( 19 )

(P} A= {a, b: C} ﬂ.ﬂd R= {(ar a]:(b: b),[C, C),
(a, b), (b, c)} is a relation defined on A.

The relation R is
A={a,b,c} 1@ R ={a,a), (b, b),(c,c),
(a, b), (b, c)} A Q06 I ane 269l R 4w

AR

[ reflexive (QGMY), symmetric (g94€),
transitive (4°gER), {q’t(ljya.lence
relation (QAGAY QEMAR) |

(g If O(A)=3 and O(B)=35, then the total
number of onto relations that can be
defined from set A to set B is

g% O(A)=3 9Q° O(B)=5, 606Q A 64
Olg B 6999 ¢ agee gee 94§
@al QIR QI6al

[ 30, 60,10, 45 ]

(r) If the function f:R — R is defined as
fix)=x*+1, then f£1(17) = .

Q% f:R->R I90Q QR f(x)=x2+1
£9, 669 f a7y = _ .

(&, $4, +3, 2]
IV30-C { Turn Over )
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5 =
-1 X "1..-::--, then
g 1 (@) s grST g2
606RQ) x=
( (1,3, 4.5
1 00
I, 01 Oj=__—
1
00 [0, /3 -1]
~ |4 x+1 (606%)
-5, then
w 1 (9Q) ‘3 B
x."—-"
[3,4,5,8]
w) If (Q@)
aa, aa, Qaaz Q a; Az
ab, ab, aby|=k|b by b
ac, acp, acy q € €3
then (GG‘GQ) k=__ .
[ 12 &, & ]
/30-C { Continued )
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( 21 )

(x) The number of multiplicative inverses of
a non-singular square matrix is

a—

cait 263gAIR QARG AITFR g
QIRIAR QeI AR

[ 0, yz, infinite (2Q°¢Y ) |

..., 3 25 -2 1 0
W If (9%) [7 x][_,,. yHo 1]* then

(666Q) x=___ and (¥9°) y=___.

[ 5 and (¥9°) 3, 3 and (4°) 5,
\_'5 and (4<e°) 5, 3 and (49°) -5 ]

GROUP—B
3—aQUg
( Marks : 30 )
( gA : 30 )
3. Answer any ten questions : 3x10=30

caeded @ad gae @8 G2 :

(a) If (Q8) &% =x?+y? then find (6069

- dy
ago aa) .

/130-C ( Turn Over )
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( 22 )

—_ . 3
(b) If (E](?) X = ac033 t, Y= asin” t, then

~ ¢ d
find (6069 A¢a Q1) -&%

(c) Find the equation of the normal
to the curve y[x-2)-x+3=0 at the
point where it meets X-axis.

Q8 ylx-2)-x+3=0 6QQ IYEQ X-AVY
cge @6Q, 6Q0lke <19 XN
ANReds fgda el

(d) Integrate (QAIQRR FA)

Icos xcos3xdx

(e) Find the area of the region bounded
by the parabola y2 = x and the ordinate
x=4,

QAN 2 = x 9Q° 6R1F x =4 QI ULR
68gQ €AGTR 4o @al

() Solve (QAARIE Q) :
dy
xsecy

(g) Prove that (gAI§ @@ 64d)
j‘ n/2 sin x dx = n
0 sinx+cosx 4

https://www.odishaboard.com



( 23 )

(h) Determine the value of A, for which
the points (-1, -4, 1), (1, -3, 0) and
(5, -1, A) lie on a straight line.
AQ 669 N4 QIR (-1, -4, 1), (1, -3, 0)
qe° (5, -1, A) QQQ0 Y@ QAR 6QNI6R
Qese, Fga @Sl

@ 1 the position vectors of the points P, Q,
R and S are 4i+3j-k 5i+2j+2k,
2i -2j -3k and 41 - 4] + 3k respectively,
then show that P_é and Eg are parallel.

gt P, O, R 99 S @gAIRce Qe
ceQa QAIKEA 4i+3j-k Si + 2] + 2k,
2i -2 -3k 8 4i —4j+3k €9, 6867 odi2
60 PO B RS QAISK

() Find -the distance between the

parallel - planes 2x-2y+2z+1=0 and
4x -4y +2z+3=0.

2x-2y+2z+1=0 99° 4x-4y+22+3=0
AqIGe ANERLEA AUER qaS! Fga @al

(k) R={m, nje N2|m+n250}1sa relation
on the set of counting number N. ‘{en.fy
the relation for reflexive, symmetnc or

transitive.
R={(m, n)e N2|m+n250} G4F QoG

6Q¢ N6@ 9@ QS QARG Qeey, 96an
aal Q°gNe 6! aie a8l @al

{ Tuurn Ouer )
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( 24 )

() Evaluate (§@Y §QQ¢ Q) :

4 .12
_1 —_
mn[cos -g+tan 3:'

(m) Suppose S={l, 2, 3, 4}, T={1 4,9, 16}
and U ={11, 14,19, 26). f:S—>T and
g:T »U defined as f(s)=s° and

g(t)=t+10. Determine ge f(2) and
ge f(4)

aeeae S={1, 2, 3,4}, T={1 4,9 16}
qQ° U =(11, 14, 19, 26}. IR f:S>T
9@ aee g:T»U AIeSq QR QAIGEN
fls)=s? 4Q° g(t)=t+10. go f(2) &

go f(4) Aga QQl

(n) If A=ﬁ 2} then determine A~! and

show that AA™! =1.

Qe A=[? g] 626R, 6069 A-! Gda @@
qQ° 693 69 AAl=1.

fo) If
1 -2 2 2 4
3 -1
show that (AB)” = BTAT.
/30-C ( Continued !

https://www.odishaboard.com



(25 )

1 -2 2 2 4
QQ A=[3 1 1] qe* B=|1 2
B 3 -1
6269, @412 6Q (AB) =BTA'.
p)
4 5 3 -2
= d B=
aefy 3 na -3 7]
show that AB # BA.
GrouP—C
a—eQid
( Marks : 20 )
( @AQ : 20 )
Answer any four questions : 5x4=20

saedad oleQie g9a aea @7 :

4. Prove by vector method that the altitudes of
a triangle are concurrent.

cRQa gaIRiea gale @ 60 GREA WAGH
qQeQAIN|

./30-C { Turn Over )
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( 26 )

. Prove that the straight lines
x-1 y-2 z-3 x-2_ _Yy-3_z-4
= = arld = =
2 3 4 3 4 S
intersect each other. Find their point of

intersection and the equation of the plane on
which the lines will lie.

g @ €9
x-lzy—2 =z-—3 a x-2 _y-3 _z-4
2 3 4 3 4 5
QAR 6QNIQE 0QQAg 68Q QAES! INRTR
68CTL B 6QNIER 69N ANCRER QARER VIR
AM@E Aga @l

6. Solve the following LPP by graphical
method :

eRGIoQ QIRIQICR §¢ LPPQ QRIS Q9

Maximize (39 AI® A4a @Q)

Z=4x+3y

subject to (699QR)
x+y <50
x+2y <80
2x+y 220
x, y20
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( 27 )

7. Prove that (gAI4 @@ 69)

1 1 1
x Yy 2 =(y-2)(z-0)x-Yx*
3 3

y+z}

X y z

6Q
8. If (A@) y=(secx)’ +(logx)&, then find (6€

~ 3 dy
Rgo @9) "

9. Integrate (ASQLR Qga @) :

I xtan‘lx dx

e ————————————

1+x%p"?

I
| 10. Solve (QAIRIA @) :

! 2 dy__2 a2
o xXy-Y
(1+x°)

* k k
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