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Instructions : This question paper hgs been sealed by reverse jacket. You have to cut to
open the paper at the time of commencement of the examinations. Check
- whether all the pages of the question paper are intact.
RSN 1 B IF BIohRy 0T I’ o 20T RTINS, [OEE,
R, 00 TN ﬁﬁ:oﬂa@d Ddaé n_-'::l)% E‘u%@aﬂ: wowd meﬁgEdsﬂ?ﬂ %_3952;, %% :
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General Instructions to the Candidate :

FOezg PENON ToRTOF, BAWRN ;
1. Candidates. are required to give their answers in their own words as far as
. practicable.
batalep) @EOSJO ‘—oqfémdm 385.3 .403 wﬁﬁ@@o&)ﬁ Wéb"’ﬁﬁ?&

2.  Figures in the right hand margin indicate full marks.
WO a,:ari::faj i.ra&idoﬁ OBNED E@p@‘:‘oéﬁ%ﬁ&’g{ 3.@&5:’0%6.

3. While answering the candidate should adhere to the word limit as far as
practicable.
ﬁbea’gﬁbs‘oﬁw emgas:a 553033:5@2 mqiémdzs%ﬁa%ﬁ W%dﬁ) ﬁuoﬂ%?’ TOWSA3RENR

QBT NEDRIRZHTN.
15 minutes of extra time have been allotted for the candidates to read the

4.
questions.
wé’ ué 3033:'\‘33 ) wcﬁg,»@w@w 15 Qo0& 5235 TOCORTOI aed%hd
5. In case of any dtscrepancy or mis-match and factual error in English and Kannada

versions, English version will prevail.

ol 3¢ oD HH IZR aﬁ@m@ S cdRRde &
BeeREnes Fordwend, t‘a.cg—ﬁ‘ w%%od:@daqd’e vo.%d:mhdogc?.
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Instructions ;

RRUIINEH -
i) The question paper has five Parts — A, B, C, D and E. Answer all the parts.

S5 B3 BE0HQ A, B, C, D ) E 200 D0H Honve. O pannvEy, vogos,

ii)  Use the Graph Sheet for the question on Linear programming in Part-E.
AR - E 89 s Sean3gd soodegsd IFR s wmhA0E 38 0y,

NTo3ReAL YOZDA,.

PART - A
oM - A
L Answer all the ten questions : 10x1=10
5 FENS CD@-DM 5‘% %éﬁe}?\%{ W_SDG& : 10x1=10

1. Find Icosecx(cosecx + cotx)dx.

jcosecx(cosecx + cotx)dx & F0THBAWO.

r 2

o o

2. Find a value of x if
X

¥ 2
18 x

6 2
’ s 6 ‘ 8Td, x & 2ot BSoDR, FoRBBAND.
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i
3 Ify:azlogacosx,ﬁnd,d_y‘
dx

l ! —l-logacos:c

1 d
y=a?2 eES, -2 VT, FoRWHAND.

dx
4. Find the value of cos ( sec ™ ! x + cosec—! x) i 1% ]2

cos (sec‘1 x + cosec — ! x) Vx| 21 @ 23S0y, FoRBAND.,

= A A A —> A A A
S. If vector AB = 2i— j+ k and OB = 3i— 4j + 4k, find the position

-
vector OA .

. - A A A —> A A A -
2803 AB =2i—-j+k 85333_0 OB =3i—4j + 4k Q‘BU@, m@?\lecﬁo =03 OA

Oy, BOBIBBND.

6. Find the distance of the point (— 6, 0, 0 ) from the plane 2x — 3y + 6z = 2.

2x—3y+6z=2 o0 ADIOBTW ( — 6, 0, 0 ) DoTRAT  BRTST
B0t BAND.
- x+2 y—3
7. K is a scalar matrix, find x and y.
0 4
x+2 y—3

ol $OF 2eBHES, x DR y 1Y BSoDTY FoWBBAND.
0 4

1fP(A)=0-8and P(B/A) =04, then find P(AN B).

P(A) =083 P(B/A)= 0475, P(AN B) &, 80&%RAW0.

[ Turn over
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T—
9.  An operation % on zZ* (the set of all non-negative integers) is defineq i

. +
a* b=a—b,Va, be Z*.1Is  is a binary operation on Z" ?

Z" (som3330n o IpErodnsy) ReeEd * 000N, a* b = a-
Va, b € Z* oo TULYRNTOINT. 85 *  §,030030 Z'8Q womd QEmy
3,0 a3AB0d ?

10. Define feasible region in a linear programming problem.

X0 Sean3,z so0Dhe BZ00Q Fogmaw, TrieB[TY T3V

PART - B
won - B
II.  Answer any ten questions : 10 x 2 =20
83 TINIYNYY IPITITTR F BIreR YOO, : 10 %2 =20
11. Write the stmplest form of tan ~ [ ggg:ﬁgziﬁi } if % tanx > —1.

3 — an—1 | 3cosx—4sinx .
] tanx > —1 @oon, tan [4cosx+33inx] VT, ATYETOR,

12. Using determinants show that points A (a, b+ ¢ ), B( b, ¢ + a ) and

C(c¢ a+b) are collinear.

NIETBENYRY, YVBo3eeNd A (a b+ c), B(b c+ a) DR C(ca+b)

Lo FBBeDAFTINDHIE 0w 200edA.
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14.

15.

16.

17.

18.

AM-135
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If fi 1 :
unctions f: R — Rand g: R » R are given by f(x) = |x| and
g(x)= [x ], ( where [ x| is greatest integer function ) find f‘og(— l] and
1 2
O — —
g f( 2].

(x ©3,6% Fpmocos FOITNR)

Prove that sin— 1 (Qx\.fl—.:c2 ) =2 cos~ ! x, —Jl:s x<1
; _ 2

| /
sin”  (2x 1-x2}=2cos_1x,—J-%stleDocio TR,

; dy . '
Find —= if y = sec—! e ,0<x<—1
dx Lxg—l V2

y=sec—! 12 21 1], O<x<%e5c$8, 3—?; IR, TOWRROND.
% .

xlog_a—
If xy -_-ax,prove that%:M°

dx xlog, x
xlog_a—
xY = a* 533, __dﬁ s X082 Y QO THA.
dx xlogex
. 1
Find j—-——T— dx.
sinxcos™ x

sinxcos3 X

J'__.l.__ dx &, FoBHBAND.

1
Using differentials find the approximate value of (25)3.

l 3
(25)3 O 2QT BSSow, IFF, (Differentials) LVTOALEN FOBBRLO.

[ Turn over
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T

19. Evaluate : I[sinz(—g)— cosz[%ndx.

0

T

for(5)- g oy emsaae

-._) .
20. If’ a +b ‘ =|a - b ‘ , prove that @ and b are perpendicular.
l % . = ’ _> > l - —> °
1@ Fb[=la - b |uns, aDBH b A% ©oEING Q0T WRA,
21. Find order and degree ( if defined ) of the differential equation
a? 3 '
dx dx3
g tsIn|—=1=0 oo ©ITO3 IWeBCHT TBE DB TZN
dx dx3 . S

(5359,253) soBBMND.

g -
22. Find angle between the vectors aq = ?4— ?— 2 and E) = ? J }\ ey ;?:

> _ A A A D A A A
a=i+j—k DR b =1i+j+k3O3NG IBOI BREITTY, ToBBAAND.

23. The random variable X has a probability distribution P ( X) of the following

form where k is some number :

(k  ifx=0

J2k if x=1

PXI= Yak irx=2
0 otherwise.

\

- Determine the value of kand P(X <2).

AM-135
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Odabcjv%'u’ 30 XS O30 noz,jssaeobﬁobai;}l BYNT03 Bnzennd.

P(X) =

\

(K

3

0

x =0 esoon

JQk x =1 a3oTn

k x=2 eson

23e3 e:ahcgc?

K P(X$2) 8 3oy SombR®e. 2 k woth 4003mNhIS.
1

Find the Cartesian equation of the line parallel to y-axis and passing

through the point ( 1, 1, 1 Yo

F3C DO BRIT RN TTEIT Y, FoHBAWD.

III. Answer any ten questions :

8 FUNBINYE CIPYECR T TINVR LVIOR

25. Show thattan—! = + tan—!

AM-135

PART - C

«Pen - C

Y933, TST0ITTON (1, 1, 1 ) Dothdd hewd T Beers desdod

10 x 3 =30

10 x 3 =30

[ Turn over
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&
: 26. By using elementary transformations, find the

/ A=[ Lo 1).

: 2 -3 |
Bre FoTIT SgEGE A = (1 #;} hocas. FAGAE Mooy
2

inverse of the matrix.

TOR&LBAD.

27. Show that the relation R in the set A = {x:xez 0=<x=<12 } given by

R={(a,b):|a- b| is a multiple of 4 } is an equivalence relation.
N A={x"xez 0<x< 12 } 39 R 2020 ROLIOGIHY
R={lab):la-b| a4 o rorowy } ooch BTN Fowoy R wot
ATI3 0D TOWOFITINHITXR 20t S0e0A. |

28. Verify Mean Value Theorem if f(x)=x3 —5x? —3x in the interval [ 1, 3].
fle)=x3-5x2>-3x, xe [ 1, 3 ] Qo é’@e;;csoas WIZIR, SRG; SN0,

3000 (Mean Value Theorem) 803 398 Swocd.

29, If x=acos30 and y =asin>0, prove that g.% =_3lY
X

x=acos>0 a‘b“@a_p y= asin® 0 e333, % e —_-3J% RO HA.

30. Box-I contéu'ns 2 gold coins, while another Box-II contains 1 gold and 1 silver
coin. A' person chooses a box at random and takes out a coin. If the coin is
of gold, what is the probability that the other coin in the box is also of gold ?
St - 1 09 2 2omos K SR - 1 8 1 womos Z) 1 3YeP
FRIGHIT. 2y Ik IRGUFTN QU BeyRAYO LoTh SBe3ftonsy
woky R woth WMRISy IR O weTmNLEY. wmEd, ¥

Brong I T LONICERNDE JoREIoLIahy, Fomseado.

AM-135
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33.

34.

35.

AM-135

31.

9 Code No. 35 (N/S)

Find [—X
- f{x—l}{x-—Q) de.

f(xh“’fxﬂ) dx %) FoBLAMND.

2x
(x2 +1) (x2 +2)

Integrate with respect to x.

2x
D) B x R FowoRATe3 TR,

Find two numbers whose product is 100 and whose sum is minimum.

DOR Fodi¥ 1O 100 HFH) BT SeIF FNFINGS, ¥ ATE

Edoaiémia’xgl FORGEBAND.

Find the area lying between the curve y2 = 4x and the line y = 2x..

S38ead y2 = 4x DT A0S y = 2x71¥ IBAI FIFOBIY, FowBAND.

; > - 5> o5 o o
For any three vectors a , b and c , prove that vectors a — b, b — ¢

Ly

: -
and ¢ — a are coplanar.

| - > -
@, B abd ot odmmyde X0FAVNGE, a~ b, b~ ¢ DR ¢ - a
2OBN 2.083¢ THIOTYT Q0T WRA.
[ Turn over
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the lines I

36. Find the distance between
; A A A
sk+p(2i+3j+6k).

b A o’\
r 1+

-+ . —
+2j-4k+r(27+3]+6k) and r =3i+3J
A N "? ~ A
j_-5k+p(21+ 3J+6k) gy

Bo00.

2 A A A -
r=i+ 2}—4£+l(2i+3j+6k) R T =3i+3
QTR Teadried 1, DI 1, NY SIS QRO FOB®

) A Fa A A A A
- i d3i+2j+
37. Find the sine of the angle between the vectors I+ 2j+2k an J+6k,

-
T+2j+2k oy 3742]+6k BBV IDIT BAEIT 4% 30T 0N,

38. Find the equation of the curve passing through the point (1, 1), given that

the slope of the tangent to the curve at any point 1s -g

o3RHTe DoHATY IFBesdod FIET LD -;- 20t 3RERR, (1, 1)

DoTHAT THROF B Beerds F3,ea30oP TWEFTLITTY FoERRAND.

PART - D

wgen - D

IV. Answér any six questions : 6 xX5=230
85 FYATYNYE) IRYTTR & BFNOR Lo : 6 x 5 =30

39. IfA= and B—[l 3 —6] verlfythat(AB) =B'A'

-2

4

5

}aﬁa 2 B= 13—6] QOCSD%J:)&}EH(AB)__BIA D08 I
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40. Solve the System of linear equations by matfix method :

2x=3y + 5z =11, 3x+2y—dz= —5
X+ty—2z= -3,

BRe3S TPI0H  IDohBOW B IYAS XOY  Bwegdony BOTITITY,
B0m&™AWD :

2x—3y + 5z= 11, 3x+2y—4z= -5
x+y—2z= -3,
41. Let f: N—> Rbe defined by f(x)=4x?+12x+15. Show that f: N - S where

S'is the range of function f, is invertible. Also find the inverse of f.

fi N> RoSIZDH f(x)=4x" +12x+15 Q00 TERIZGNE. f: N > S
WBFZ DS FOS 200 AARB2. (S R [ WIFE W3 SNHI)

R fIFT DSeeHay w3AWD.

42. If length x of a rectangle is decreasing at the rate of 3 cm/minute and the

width y is increasing at the rate of 2 cm/minute, when x = 10 cm and

y = 6 cm, find the rates of change of (i) the perimeter, (i) the area of the

| rectangle.

2,000 B0HIT NG x T BT 3 20./9. To3 FRDOIPNHITY B Y [WT ©¥nO

43 OB 2 30./d. Bod Bz 2. x = 10 Fo. I y = 6 Xo. ¥,
25 BUNS WTOISB TONTRY FoRLARAND !
(i) 30033 0393

(i) €0D3T DARE

- [ Turn over
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"y d2 dy _ o,
3. fy= (sin_' x ) 2. show that ( 1 - x? )"(;;%"xdx

44,

45.

46.

AM-135

o dy _ L.
yz(si“"'x]gwad, (]_xz)g_%_xa%,:! POTH
X

Find the integral of w.r.t. x and hence find J 3+2x+ x2

X +a

1 - s=~2E)2 o ¢
x A =mowohrwmoed gy IO, S J,3+2x+x2 *

TOR&LBOND.

Using integration find the area of region bounded by the triangle whose

verticesare (1,0),(2,2)and (3, 1).
(1,0),(2,2) 3R (3,1) 1 3330 Fort Domdnvangd, vIoIT

XTooH BT BT TOODT DRLRE T, FoILADD.

Derive the equation of a plane perpendicular to a given vector and passing

through a given point both in vector and Cartesian form.

og xHTE, vonmNLE HH OF LOWIT RV Bomh Beerbm XHIVT

HEDEEOOTAY TO¥ F TUF LD SIFINVY Aceas,
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that i
out of 5 students, (1) at least four are swimmers and (ii) at most three

are swimmers.

DHER 8120 w50OHS 1
A DT "oPHIAeoDhI - TS, 5 DBENRYY (i) 3F 4

lankats i
PENT Bz F (i) M0g 3 BT B Koz3Ee 03Dy
FoRDILAAND.

48. Solve the differential equation ydx + ( x—yeY ) dy=20

R ydx + (x—ye¥) dy = 0 1 ©=z03 X 0eTTLITRY DB

PART - E

wWon - E
V. Answer any one question : 1 x 10 =10
81 BUNIYHNYE) oINYHTTCR womd BIR ©0Z0R 1 1x10=10

49, a) Minimize and maximize
Z =5x+10y
subject to the constraints
x+2y <120
x+y 260

x—2y=0and x20, y 2 0 by graphical method. 6

83,00 Sop®F Z = 5x + 10y &, ¥R oGIR 2T FIF 0
naagﬁm@a.

NWOGFIND

x+2y <120

x+y=60 "
x—2y=20 5333_39 x20,y20.

[ Turn over
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b)  Find the value of k, if

f(x) = l=cos2x wak O
l—cosx
= k x = 0
is conti 4
ontinuous at x = 0.
flx) = 1zC€092x - 40
—cosx
=& , x=0
SeOF NIZR x = 0 DoAY LAWIZES, k T BSonFy
B0 HBAD. 4
2a a ¢
50. a) Prove that J’f(x)dx_zzjf(x)dx, f(2a—x)= f(x)
0 0
=0, f(2(2"'x)=-—f(x)
2n
and hence evaluate I cos® xdx. | 6
4 _

2a - a
If(x)dxzzjf(x)dx, fl2a—x)= f(x)
0 0 .

=0 ) f(2a-x)-_—_._f(x]

' 2n
DO AR, KT d ;
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b)  Prove that 2 b & i B e ] 0 el e ]

(@)
=(a-b) (b=c) (c—a) (a+btc) =0
ad p3 .3




