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

( Kannada Version )

zeess : i) 8833, BBE), A, B, C, D 08, E 200 Toel, QTN
NSY, DLTINNTTY, Y0 DA.

i) Qi - AR 10 03N, dgon - B R 20 @03ned, Qevon -
C R 40 oosnwd, et - D R 20 o03ned W,
2t - E R 10 &08n903 .

NTn - A

85 29NT Qoy, B3, IFNEY, L0308 10x 1 =10
1. 3x=2(mod 6) FBeaecn3n BOTORL,. F ?

2. a o B8,08,3° 3%,2°N1% ( Direction cosines ) , % @B, n NI n D

W=

2363035, B0,

3. Tpmorosny nea I o, * ood w88 a * b = a®, Va, b €1 «nd. 8

3030030 £,33508 303003 8T I 3o0e0e) I8¢ 03> FTOed A
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4.

10.

11.

12.

A Bnsh wode Towned (Order ) «achs 0@ &N @S»n3neh. | A |

=4, | B| =508, | AB | 03 30m@%a00.

20w MY eonne SwRm QRS d BT, r, L r, N EAVNGS, ©

1 2

FYB N WOBRR,0B w3 Brwmanedesor ( External touch ) 2WOZERRY (

Condition ) 3020.

4x? + 9y? = 36 T BT CRF[E WOROT ToR TRTNS BRI,[Y

BOTEE0WD.

sin ™! ('sin 130°) 03 2363033y, F0@20ROWO.

. n
( i : ll ) = 1 8RR03 n 8 3R TS TPpFPoro8 L3S03TY, FOBEEW0.

w83 flx)=] x| =Ags, Lf(0) 308E20R00.

m/4

f (sin®x +cosx) dx3 BSENT, FORLWROWO.

-w/4
N - B
83 BSNTINSE), 00T oTTR =32, @ﬁqrﬁeémq Qo8 0% ¢ 10 x 2 = 20

ca =cb (mod m) SNGY ¢, m N ToREF, VYT, F0B,NYRET a = b ( mod m
) Q0T FRR.

[ cos O sin 6

A = i, AA 030 RIS ( Symmetric ) Fp3Bode

—sin® cos 6

0T T[OE, A



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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SOROBOTY, 9,509,0%. FOBOT TIRE,ERE 5’ ( +4) ododd, {1, 2, 3, 4}

eaey) ©TT0BIVE DOTH TOeS A

Q" (T8 wonoyw, RoBne nee) neesd * Q0w FOOR @83, a x b =
ab

3 Va, b€ Q"' «N3. o38,3038 33, 9+ 80, a~! &Y, BOTIEL0WD.

N

Mo+ +2k, 20 -3] +4k e, | +2] -k 0P NSO

RO3NwNE 8 ( Coplanar vectors ), A & 2380308y, S0EEER0N0.

(0,0),(3,0)&3, (0, 4) N JONNLINTOE S0 TOFB, T FEWETTLI[IY,
BOTDLEOWD.
263 : tan-! x = sin-!—= —cot-li .
\2 3
itan ! 3
5e > 20w ®0a8,00 wRE ( Real ) @@, vws, ( Imaginary ) oonned

Boaman 3, 4 Q0T 3RDA.

y = sin ! (u) +sec‘1(\/;+l) @dﬁ,gx—y = 0 Q03 TR,
Vx + 1 Vx -1
x™ ym = a™"" Q00 [Foeadodd BRmme WONATE, R8T NOBF,BETR)

WOTRNT ¢3323e59N ( Abscissa ) LTSMZ,E 0T AGA.

f [ sin (log x ) + cos (log x ) | dx & 23630303y, B0T@2E020.

Y-85, TRDOWOTTE) ( Origin ) 3,930 K3, N VRIO

W

Ranedsrazmsy, ( Differential equation ) &S00,
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R -C
[ 88 3PNTINSE), C330)TETH Ry @é;ﬁeéa’sgt Q08,08 ¢ 3x5=15

23. a) a, b ZPpPBFoENg 20.72.8. ( GCD ) SR, w09, R, 275 TS, 726 T

. F. 8. FOTLERAWD. 3

b) 252 I, ©QE, FoLNE N0 BTN WO &TO I TWINTRY,

NOTD FOTIEROWD. 2

24. 33 B3 803 VEISROT WRR : 2x —~y = 10

1
N

x -2y

2€) OO reeplel/ate 2R3 59, 0-550,e00),T° 220003031,

B\, RRYAE T ( Satisfies ) Q0T BOe3 R. 5

25. Ya,b€H, ab™! € H «n, G 308000 3a3,3QT Yoot H 16y
G 0D NJROBOTOD TR, AWy R eeNd H 3B, K nh G oD

TIOBONTITT H [ K 305 G 030 Y0BIOTOT0T FoHA. 5

26. a) a =21 +j +k, b =1 +2] -k oo geemn a A

—

O0WINTT R[0T, , b ng  A30TE) T

—
a
—
b

( coplanar with dand b)) P 303 ( Unit vector ) &=

BOTEERAD. 3

b) a +b +c = 6>e:9z58,

Q)

— — —
C C a

<

x b = x x Q0T TDA. 2
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II. 85 ENTYNSE), CSNR)TTTR TR [ N9n L3 0 ¢ 2x5=10

27. a x%? +y? +2g, x+2f, y+c, =0 I3,

X% +y? +2g, x+2f, y+c, =0 FZNAH 000N LR

DIOFIODRY, ATHLR. 3

b) XA FB,RY BewE, 0T (1, 2 ) SN, WoTH FB,B AT
x?2 +y? - 2x+ 3y = 0 SNZT, & 0T [N R O
TRTNR AT ROT> Toeg A 2

28. a) 9x? +4y? - 18x+ 16y —-11 =00 30k [, &TT AT
(Auxiliary ) 33,3 0’6008 DY, BOREROWD. 3

b) @OTOH x = 2t2, y = 4t 0 APS3 ( Directrix ) RWETTEITTY

BOTDLEOWD. 2
29. a) sin! x+sin-! y+sin~! z = % e
x2 +y? +2z2 +2xyz =103 THA. 3
b) tan 260 tan 0 = 1 ZRLTTLOT FITNE, TOTITTTY, FOTRIELROWO. 2
III. 83 B$NT CRRTETR RoRD> BB N9R L0304 : 3x5=15

30. a) RPIBZ,L0T x I FOWOHATOZ sin 2x T AR AR ( Differentiate ). 3

b) - x 7 RowoHATOZ AZQA : (sin x ) 108X 2
31.-a) cos !(4x3-3x) wwdIB/Iy, cos™! (1 -2x2) 7 RoeoRamed

RRRR- 3

b) HFBeBneeB y=6+x-x2 =B, y(x-1)=x+20(2, 4)

WOTRLRE), B DERIZ,E Q0T SRE0A. 2
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32. a y=sin(mcos !x) &3,
(1—x2)yz—xyl+m2y=0aocﬂom®f%. 3
b) J; dx 3 23603y, Bo@ER0D. 2
x(x%+1)

33. a) x 1 R0WORATOZ ¥BOX ( Integrate ) :

sin x + 18 cos x

3 sin x + 4 cos x 3
b) f ToX e wsona, Somtno. 2

34. ©FOI ( Integration ) AFWROT x? +yYy? =6 [ZB  QR,EETTY,

BOTE2E2000. 5
N -D
83 BYNT 03YTIETR TR BF NI ¢80 : 2 x 10 =20
X 2 y 2
35. a) y =mx + c R0LBes3030 22 ~ b2 =1 ©STTRZOONE,

RBETTNLY AWOTRVONTY,  ACRLA  ( Derive ). wmed 3 3e0m0Ey,

BOTEOWD. AWV, VB3N x-y+5=0 Jeadrt
2 2

ABROBTTRRZ T - 15 = 1 3 33r3ns I0eFTeanT=Y,
OO ROWD. 6
1 a a?+bc
b) 1 b b?2+ca|l =2(a-b)(b-c)(c—-a) 0T TER. 4

2

1 c c“+ ab
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37.

38

39.
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a) & RRE03TTT TreoddmTY WROR. TSR B, 93060 TR 0BNTINT TR 84
Ty0e0RTRY, FoRA. AWTY, LOT3RENR
10 _
Z = cos 0 + i sin 6 &N 210—+11 = i tan 50 0T FRA. 6
b) cos 20 = V2 ((cos B — sin 6 ) ZAEICRT TRNT, BOTICRY,
BOTELICAWD. 4
a)  LOW NeYd FIPORY IJH,® TS 4m c.c./sec. BNB. PIPORY 288 7
BTN &, TS, DR, LN T, TONTTY, FOBILROWD. B T
() 5 RIBENLE), PIFOTE), BB S, TR B, (i) PP 288 7 &wan
83,8, F0WORHATOZ FIPOR) T, TONLRY, F0BLROWO. 6
b) (1, 5 ) &3, (1, 1 ) ROTAL TR OONAFINTE  TTROONT
RENLFTEINTT, BOBILRCAD. 4
a) j X dx N Q0T TR 6
a?cos?x+b?sin?x ~ 2ab et
0
b) xy(1l+x?) gx_y = y? =13 osd0 BNFTHT AOFRF, ( Particular )
TOTITERY, BOWROWD : x = 1, y = 0 20T Beed . 4
R — E
B3 BYNT OSRYTITOR 1oTd JF R L0Z 0 ¢ 1 x10 =10
a | da+b+c| =] d+b-c| ea38 d +b =&, c 01
SRET BRETHTY, FOBELWD. 4
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b) .00 ADFF, WPB0D QFLFATE XTY, OOWBRT SLNWNTE), TTQ,LToTD

ELWT QR,L00FY MOFTINTIZ,T Q0T FRR. 4
1
T T
c) ( 16 cis 5) FOTO&ELCAD. 2

40. a) 20 x31!2 x 135 =a (mod 7 ) T3, a 0Ny, 7 00T TN AT

0% BT BeRTIy, FORWLERND. 4

b) 2(x2+y?) -12x-4y + 10 = 0 &3,

2

x2 +y? +5x - 13y + 16 = 0.ZINAF ‘TR0, 39,3 w037 T,
B0RE 00, 4
2
Vx
c) J ———— dx 3 BSNTY FoTWROWO. 2
V2 —x +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 ; are % , % and n, find n.

3. Onl ( the set of all integers ), and operation * is defined by a * b = a?,

VY a, b € I. 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).

m/4

Evaluate f (sin®x +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 (mod m)

cos 6 sin 6
For the matrix A =

] , verify that AA' is symmetric.
—-sin @ cos0

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 =C§—b ., Va,b€Q*. Find the identity element anda~! inQ * .

If i +f +2kA, 21 —Sf + 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.
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1 1
x = sin-!— —cot !z .

,\/5 3

Solve tan !

, -14
Show that the real and imaginary parts of Seltan 5 are 3, 4
respectively.
If y=sin"! (\/—_ L ) +sec‘1(&+ 1) , prove that gx—y = 0.
Vx + 1 Vx - 1

n

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

[ Turn over
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24. Solve by matrix method : 2x-y = 10

1l
N

x -2y

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
VY 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 +} + I, b =1 +2f —k . find a unit

vector perpendicular to a and coplanar with @ and b . 3

b) Ifa>+g>+?=6>,provethatgxﬁ:ﬁx?:?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?

+2g, 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 2

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

ty

lies inside or outside all the circles. 2



III.
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28. a) Given the equation of the conic
9x2 +4y? - 18x + 16y — 11 = O, 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 26 tan 6 = 1. 2
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)1°8* w.r.t x. 2
31. a) Differentiate cos ~ ! ( 4x%-3x) wua.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 !x) ,prove that
(1-x2)yy, -xy, +m? y=0. 3
1
b) Evaluate J — dx. 2
x(x5+1)
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sin x + 18 cos x

33. a) Integrate 3 sin x £ 4 cos x w.r.t. x. 3
1l -x
b) Evaluate f A ’ dx. 2
1+x
34. Find the area of x2 + y?2 =6 by integration. 5
PART - D
Answer any two of the following questions : 2x 10 =20

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

2 2
x_z - y_2 = 1. Also, find the point of contact. Using the condition
a b
x 2 y 2
derived, find the equations of tangents to 16 ~ 12 - 1, which are
parallel to x -y + 5 =0. 6
b)  Prove that
1 a a?+bc
1 ‘b b2+ca| =2(a-b)(b-c)(c-a). 1

1 ¢ c?+ab

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

indices. Using it prove that 710,71 - i tan 560 if

Z = cos 0 +isin 0. 6

b) Find the general solution of cos 20 = V2 (cos 6 -sinh) . 4



37.

38.

39.
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a) The volume of a sphere increases at the rate of 47 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 7 c.c. 6

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

of the latus rectum. 4
x dx 72
a) Prove that j 22cos?x+b%snZx - 2ab - 6
0
b) Find the particular solution of xy ( 1 + x?) gx—y -y? =1, given
that, when x =1, y =0. 4
PART - E
Answer any one of the following questions : 1x10=10
a If | a+ F+?| = | a+ F-?l , find the angle between
@ +b _and ¢ 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

x2 +y? +5x - 13y + 16 = 0, find the length of their common

chord. 4

2

c) Evaluate J% dx. 2

x +x

0



