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MATHEMATICS

( Kannada and English Versions )
Time : 3 Hours 15 Minutes ] [ Max. Marks : 100

( Kannada Version )

Ao : 1) B8 BB, BEBWE), A, B, C, D 208, E Q02 Tow), QTNNYEE.
DY, LYIINNTTY YOS DA

i) Qe - AR 10 &@03ned, e - B R 20 ©03Re, Quven -
C R 40 wosnsd, oot - D A 20 oo3neh WD,
Qi - E R} 10 ®03n9038,33.

TR - A

85 B8NS aoy, B, BBV, LBON 10 x 1 =10

1. 3x=2(mod 6) F=3e2e0H3R BOTTHL,. DF ?

2

2. a o» ©8,08,5° 3RAxN ( Direction cosines ) % .3 B, n RYESs n I

2363033y, BORLRONO.

3. Tpmorosnis nes I o, * ood =98 a * b = ab, Va, b €1 «nd. 8

3030030 £,780% 03003e & I3ede) w88 0 BOes, A
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4.

10.

11.

12.

A, BnRe wome @Wo@eed (Order) w0 Q0@ @INe RNINER. | A |

=4, | B| =530, | AB | 0328y 308%L000.

OB R, eogne SR B0 d SRS, r, L r, N SWASAGT,

2
BB N wOTVROT wm, FBrwondedor ( External touch ) WOTZORTR, (

Condition ) 2030230.

4x? + 9y? = 36 T POTHLT CIRF[E WOOT TR TRTNS BRI,[Y,

BOTBOROWD.

sin~ 1 (sin 130°) 03 3S0NTY, B0REEROW0.

( } : ll ) = 1 8ME03 n 3 3R BT FRFF0T L3S0, B0EI0WD.

3R, f(x)=] x| =Ag3, Lf(0) 308E20R00.

m/4

f (sin®x +cosx) dx3 BSNTY, FoRLWRWO.

-w/4
- B
B3 %@ﬂﬁ@ﬁ@@m OBNYTITTR RS, @%ﬁ%ﬁ&d QO3 0 : 10 x 2 = 20

ca =cb (mod m ) SN ¢, m N ToIeF, VLT, I0B,N¥3 a = b (mod m
) QOT TaRA.

[ cos O sin 0

A = eten, AA! 03 FIERS ( Symmetric ) ©Fode

—sin 6 cos 9

Q0T FToe R



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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SBRODOTR, T, TR, ‘FOFOT BRE,ERE 5 +4) $o2odd, {1, 2, 3, 4 }

Measy YTI0BOTE DO FTOe, A

Q" (B3 ooy, Rodne nea) neemd), * Q0w oD @8, a x b =

L Va beQ* end. esnmos w®, Q1 ¥ ! & HmkED.

N

M o+ +2k, 20 -3] +4k =, | +2] -k AL NI

RO3NwNS B ( Coplanar vectors ), A @3 23503033, B0TEL0W0.

(0,0),(3,0) &3, (0, 4) N FONNTNTIE SI%RET BORB T RETTLIRTY,
BOTEO&E00.
2ey : tan-! x = sin~!—= —cot-! = .
\2 3
itan ! % o 5 .
5e Q02 B0 weR W ( Real ) 08, owsx, ( Imaginary ) monnsh

B0z 3, 4 Q0T 3Re0A.

y =sin~! (u) +sec‘1(M) 3333, dy - _ 0 Q0T ZTHA.

Vx + 1 Vx -1 dx —
x™ ym" = a™*" 20w [TTedon St WORATE), 28T WBR,BIIR)
WOTDRT 2302e59N ( Abscissa ) WRSIMIS,T D0 FIGA.

f [ sin (log x ) + cos (log x ) | dx & 23630303y, 80T ERA0.

Y-9333,  BR0ONOBATE, ( Origin ) 3,0 AT %)3,n% V=IO
Raegseamsy, ( Differential equation ) @z300.
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R -C

I 8 3NTYNYE, 03T R RoRTY BB NPy w80 : 3x5=15
23. a) a, b ZpHerosny ®0.70.8. ( GCD ) FY, w09, . 275 R0, 726 T
. T &, BOTERAWD. 3
b) 252 =, ©Qew, RoBNE nOrawly BTN WO €60 B3 FRINTRY,
ROTH BOTIETCWD. 2

24. 33 B3 80 DEIVOT WA : 2x —y = 10

x-2y = 2
2€) OO RZ03NY 2R3y 59, O-F9,60e),T° Tee0NTY,
8, Re9RZ,T ( Satisfies ) 03> @Oe3 . 5
25. Ya,b€E€H, ab-! € H=mn, G 30300 BRT,RQ T YOTNETE H 1eozy)
G 0 YOJRIOBOROD TR VBT, LoB3ReN H 08, K N G o
NTROBDONTITT H (] K 30T G 03D NTROBDOT0T FaDA. 5
26. a) a =21 +] +k, b =1 +2] -k o deni a A
OOLTRAGE =,  a b ne R3O B
( coplanar with dand b ) s A3 ( Unit vector ) &Y
BOT2ROWD. 3
b) a +b +c¢c = 6658,

E)xE):Kx?:?xE)aomm@%. 2



II.

III.
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B3 BSNIRYNSE), C3RRYTTTR RTR [ RIR LB 0 ¢ 2x5=10

27. a)

x?2 +y? +2g, x+2f, y+c, =0 I3,

x2 +y? 429, x+2f, y+c, =0 FBAL 000N FOT

QOFRODTY, ATRLA. 3
b) R FZ Y o, Beogey (1, 2 ) BNT. .00 FyB T A0TTEY
x? +y? - 2x + 3y = 0 &N33, 8 0Ty [INS W ©Fwe
TRTN “ac30e 0T T[OE3 A0 2
28. @ 9x? +4y? -18x+ 16y -11 =00 307 B, ©TT =TT
(Auxiliary ) &35 QR 07 T, FOTEE000. 3
b) FBTeOD x = 2t?, y =4t oD NI ( Directrix ) BAITEITY,
BOT32ROWD. 2

29. a sin ! x+sin~! y+sin~! z = % Clapla
x2 +y? +2z2 +2xyz = 1 203> TR 3
b) tan 20 tan 0 = 1 FETTLIT FITIT, ROTTTY, BOTIELOWD. 2
B3 BYNT W3R TETR RoRDd ZB N9 L0304 : 3x5=15
30. a) FReIZ,003 x i} FOLWOHATOS sin 2x =Y, AW/R A ( Differentiate ). 3
b)  x 7t BowoHaTZ ARQY : (sin x ) o8~ 2
31. @) cos ! (4x3-3x) ww3dIFEI, cos~! (1-2x2) 1} Bo20paT[03
DR 3
b) HZBeBnevnd y=6+x-x2 @I, y(x-1)=x+270H(2, 4)

ROTDRE), FDFAT N 0T ZeDA. 2
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32. a y=sin(mcos lx) ©x3,
(1-x2) y, —xy, +m? y=0 03 QA 3
b) J; dx 3 360303, Bo@ERCD. 2
x(x%+1)

33. a) x 1 RooHATOB ¥IOA ( Integrate ) :

sin x + 18 cos x
3 sin x + 4 cos x

b) J \ / };x dx 3 23S0HY, FOELRWE. 2
+ X =

34. o303 ( Integration ) OTSRT x? + y? =6 [T DA,LETIY

BOTEETICAD. 5
gen - D
B3 BINT CRRYTIETR 0@ FF N, Y301 ¢ 2 x 10 = 20
x 2 y 2
35. a) Yy = mx + c XOSTB303 =z ~— pz =1 SkhalelnPlevs.

% BETTNLD ALOTRONTY, AP ( Derive ). @B 3 BTROBDIY,

BOTOLLOWD.  WOFBONTY, poBBeeNd  x —y + 5 =0 Teadnt
2 2

ATI0BTE03 16 - 13 = 1 3 Z33ng IeTNSTY
BOTEEOWD. 6

1 a a?+bc
b) 1 b b?2+ca| =2(a-b)(b-c)(c-a) Q03> TOR. 4

2

1 c c“+ab



36.

37.

38

39.
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a) & RReC,TTT TrdeodnTwy, NRN0R. TSR TR, 9360 TP 0TNYINTaNR 83
TRoe0NTTY, TR, VT, LVBO3REN
10 _
Z = cos 0 + i sin 6 8w % = i tan 50 20T> ToA. 6
b) cos 26 = Y2 (cos B — sin B ) RWBTRT RN, VOB
BOTOLTICW0. 4
a)  womd RRYE FIPOR @ B0 4m c.c./sec. SNX. PIFOFR) 288 7
BT &%, ReS,, DR LIFNYY T, TONYRY, BOBLEROWD. T T
() 5 RBoBNTE), PIFOTE, BT I TR B, (i) PSP 288 7 &5wwen
823,38, FOLOHAT0Z HRPLTY B, UMY, TORILRWD. 6
b) (1, 5 ) &, (1, 1 ) NoTAL Ty QOWNRPINTRET  BHTTOCRT
RENEBTEINYT, BOTDLROND. 4
a) J X dx . Q0TI TR 6
a?cos?x+b?sin?x ~ 2ab e
0
b xy(1+x2) L —y? - 10 emro saxeons Aerg, ( Particular )
BOTITERY, BOWROWD : x = 1, y = 0 20T 3Rl 3. 4
NN -E
B3 BI9NT WCRTYTITTR 20T FF R L0304 : 1 x 10 =10
a | a+b+c| =] ad+b-c| ©z, a +b &, ¢ ¢
TR0 BRETHRY, BOEIERCAWD. 4
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b)

40. a)

c)

WO ARFR, 30D DBFATT RTY, VOWBRET SLWNLE), FI0Y,LW0:0

ELNRT DR, €005y NORoNTIZ,T 0T AR 4

1
( 16 cis %) T 30m%e000. 2
2150 « 312 x 135 =a (mod 7 ) =T, a 0Ny, 7 003 AT AT
R IS BeRTIY, FoRROND. 4

2(x%?+y?) —12x -4y + 10 = 0 &3y,

X2 +y? 4+ B5x - 13y + 16 = 0 RFAY ‘RN, 32,3 405 3,

BOTOLBOWD. 4
2
\x
—————— dx 3 23S0, BOEIRD. 2
J V2 —x + \/; = =

0
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( English Version )

Instructions : i) The question paper has five Parts - A, B, C, D and E.

Answer all the Parts.

ii) Part — A carries 10 marks, Part — B carries 20 marks,
Part — C carries 40 marks, Part — D carries 20 marks and

Part — E carries 10 marks.

PART - A

Answer all the ten questions : 10x 1 =10

1. 3x=2(mod 6 ) has no solution. Why ?

2. If direction cosines of E) are é , % and n, find n.

3. On/I ( the set of all integers ), and operation * is defined by a * b = a” ,

V a, b € 1. Examine whether * is binary or not on I.

4. A and B are square matrices of the same orderand | A | =4, | B | = 5.

Find | AB |.

5. Given two circles with radii r r and having d as the distance

1 ’ 2

between their centres, write the condition for them to touch each other

externally.
6. Find the sum of the focal distances of any point on 4x 2 + 9y 2 = 36.

7. Evaluate sin ! ( sin 130°).
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8.

10.

11.

12.

13.

14.

15.

16.

1-i\"
Find the least positive integer n for which ( T+ ll ) = 1.

Given the function f(x)=| x |,find Lf'(0).

w/4

Evaluate f(sin3x+cosx) dx .

-w/4

PART - B
Answer any ten questions : 10 x 2 = 20

If ca =cb ( mod m ) and ¢, m are relatively prime then prove that

a=b (modm)

cos O sin 0
For the matrix A =

l , verify that AA' is symmetric.
—sin® coso

Define a semigroup. Examine whether{ 1, 2, 3, 4 } is a semigroup under

‘addition modulo 5’ (+5)

On Q7% ( set of all +ve rationals ) , an operation * is defined by

a%b=%—b , YVa,b€Q*. Find the identity elementanda-! inQ * .

If )»f\ +f +211c\, 21{\ —31{\ + 4k and i\ +2f _k are coplanar,

find A.

Find the equation of the circumcircle of the triangle formed by

(0,0),(3,0)& (0, 4).



17.

18.

19.

20.

21.

22.

11 Code No. 35

Solve tan~! x = sin‘IL —cot‘ll .
V2 3

4
itan~ ! =
Show that the real and imaginary parts of 5e 3 are 3, 4
respectively.
If y=sin"! (V__l ) +sec‘1(\/;+ 1) , prove that gx—y = 0.
Vx + 1 Vx -1
At any point on the curve x™ y"™ = a™*"™ , show that the subtangent

varies as the abscissa of the point.

Evaluate f [ sin (log x ) + cos (log x ) | dx.

Form the differential equation of the family of circles touching y-axis at

origin.

PART - C

Answer any three questions : 3x5=15

23. a) Define GCD of two integers a and b. Find the GCD of 275 and

726. 3

b) Find the number of positive divisors of 252 by writing it as the

product of primes ( prime power factorisation ). 2
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24. Solve by matrix method: 2x-y = 10
x—-2y = 2
Also, verify that the coefficient matrix of this system satisfies Cayley-
Hamilton theorem. 5
25. Prove that a non-empty subset H of a group G, is a subgroup of G, if
YV a,b €H, ab~! € H. Hence prove that, if H and K are subgroups
of a group G then H ) K also, is a subgroup of G. 5
26. a) Given a =21 +j] +k, b =1 +2] -k , find a unit
vector perpendicular to a and coplanar with a and b . 3
b) If a +b +¢c =0 , prove that a xb =b xc =c¢ xa.
2
II. Answer any two questions : 2x5=10
27. a) Derive the condition for the two circles

x? +y? +2g,x+2f, y+c, =0 and

2

x2 +y?

+29g, x+2f, y+c, =0 tocuteach other

orthogonally. 3

b) (1, 2)is the radical centre of three circles. One of the circles is

2

x? +y?

— 2x + 3y = 0. Examine whether the radical centre

lies inside or outside all the circles. 2
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28. a) Given the equation of the conic
9x2 +4y? - 18x + 16y — 11 = 0, find its centre and the area
of its auxiliary circle. 3
b) Obtain the equation of the directrix of the parabola x = 2t?2 ,
y = 4t. 2
29. a) If sin“! x+sin~! y+sin-! z = % , prove that
x?2 +y? +z2 +2xyz = 1. 3
b) Find the general solution of tan 20 tan 6 = 1. 2
III. Answer any three of the following questions : 3x5=15
30. a) Differentiate sin 2x w.r.t. x from first principle. 3
b) Differentiate ( sin x )¢ w.r.t x. 2
31. a) Differentiate cos~!( 4x3-3x) wur.t. cos"!(1-2x2) . 3
b) Show that the curves y=6+x-x2 and y(x-1)=x+ 2
touch each other at ( 2, 4 ). 2
32. a) If y=sin( mcos~ U x ) . prove that
(1-x2yy, -xy, +m? y=0. 3
1
b) Evaluate J — dx. 2
x(x%+1)
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sin x + 18 cos x

33. a) Integrate 3 sin x 1 4 cos x w.r.t. x. 3
b) Evaluat J =X g 2
valuate Tt x .
34. Find the area of x? + y?2 = 6 by integration. 5
PART - D
Answer any two of the following questions : 2x 10 =20

35. a)
b)
36. a)
b)

Derive a condition for y = mx + ¢ to be a tangent to the hyperbola

2 2
x_2 - y_z = 1. Also, find the point of contact. Using the condition
a b
%2 y 2

derived, find the equations of tangents to 16 ~ 12 = 1, which are
parallel to x -y + 5 = 0. 6
Prove that

1 a a?+bc

1 b b?2+ca| =2(a-b)(b-c)(c-a). 4

State De Moivre’s theorem. Prove it for positive and negative integral
10 _

m = i tan 50 if

indices. Using it prove that

Z = cos 0 +1isin 6. 6

Find the general solution of cos 20 = V2 (cos 6 —sin6) . 4
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37. a The volume of a sphere increases at the rate of 4n c.c./sec. Find the
rates of increase of its radius and surface area when its volume is

288 7 c.c. Also find (i) the change in volume in 5 secs, (ii) rate of

increase of volume w.r.t. radius when the volume is 288 = c.c. 6

b) Obtain the equations of parabolas having (1,5 ) and ( 1, 1 ) as ends

of the latus rectum. 4

38. a) Prove that J x dx = = ’ 6

' a?cos?x+b?sin?x = 2ab -
0
. . . o, dy 2 ;
b)  Find the particular solution of xy (1 +x<) I Y = 1, given
that, when x =1, y =0. 4
PART - E

Answer any one of the following questions : 1x10=10

39. a If | a + E)+F| = | a+ B)—F| , find the angle between
@ +b and c 4

b) Among all right-angled triangles of a given hypotenuse, show that the
triangle which is isosceles has maximum area. 4

c) Find the fourth roots of 16 cis % . 2
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40. a) If 2150 x 312 x 135 =a (mod 7 ), find the least positive remainder

when a is divided by 7. 4

b) Given the circles 2 (x2+y?) - 12x -4y + 10 = 0 and

2 2

X< +y + 5x - 13y + 16 = O, find the length of their common
chord. 4
2
c) Evaluate J L dx 2
2 -x+ ‘\/)_c '

0



