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PART - A (1 Mark Each)

Please answer the twenty questions on page 1 of the answer booklet by writing the
serial of the answer that you find to be most complete and correct.

1. The solutions of the congruence relation 3x = 6 mod 51are in arithmetic progression.
The common difference of the progression is

(@) 3 (b) 6 (c) 2 (d) 17

(a) & (b) e (c) 3 (d) e*
3 j'x3(1—x2)9dx:
0
1 1 1 1
(a) 110 (b) 55 (c) 220 (d) 180

4. The order of the differential equation of family of circles with radius 5 is
(a) 1 (b) 2 (c) 3 (d) 5
x-1 y-1 z-2

5. The point of intersection of the line 5 - 3 = in the plane

2X+2y+z+5=0is
(@ (1,1,-9) (b) (-2,0,-1) (c) (-1,-2,1) (d) (3,4, 3)
6. Which of the following is a sub group of G ={0,1, 2, 3, 4, 5} mod 6, w.r.t. + mod 6 ?
(@) {01234} mod5w.r.t+mod5 (b) {12345} mod 6 w.r.t xmod 6
(c) {024} mod 6 w.rt+mod6 (d) {01} mod 2 w.r.t. + mod 2

7. The maximal ideal in the ring of rational numbers Q is

(a) Z (b) 22 (c) {0} (d) Q
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R - & (Z303momE 1 wos)

QRN €53,08 B8 33083 TOFPLF OTSIRIET YT Ro33, CIR3 LITEI0EE RS VB3 PHRECD
O e DT B3 BINTRO, B YUZORD.

1.

3x =6 mod 51200 &RITRT AOWOFT TOTITNA ARR0ST Jeedc0YH. 85 3eedodd

B R

(a) 3 (b) 6 (c) 2 (d) 17
Lim (1+ 3x)ﬁ =

(a) (b) e (c) €3 (d) e
}x3(1— x%)%dx =

@ 170 (b) 55 ©) 250 (d) 150
5 SR SWR)Y, FNE BT QBOT BETTLINY B eedosd
(a) 1 (b) 2 (c) 3 (d) 5
5 x-1 y-1 z-2
2X+2y +Z+5=0 3302009, 5 =3 = 1 Tes30 30T o)

FINSINGY cdnxyed G = {0,1, 2, 3, 4, 5} mod 6, w.rt. + mod 6 7 %o LT
ROOTONT ?

(@) {01234} mod5w.rt+mod5 (b) {12345} mod 6 w.r.txmod 6
(c) {024} mod 6 w.r.t + mod 6 (d) {01} mod 2 w.r.t. + mod 2

e 308 Q 8 0onsY noR ST Hens

(a) Z (b) 22 (c) {0} (d) Q
3 D). 3. J0¢.
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10.

11.

12.

13.

14.

15.

For a parameter s and laplace transform L, L (e2s) =

1 n! S a

s_a (b) RO (c) s_a (d) s2 4 a2

The real part of sin h(x + iy) is

(@) sin hx cosy (b) cos hx siny (c) sinhxcoshy  (d) sin x cos hy
The coefficient of x*° in the expansion of (x — 1) (x — 2)(x—3) (x—100) is
(@) 9 (b) —10100 (c) 9900 (d) —5050

IfR=xi+yj+zkthendivR =
(@) 0 (b) 3 (c) 9 (d) 6

, o . .07 oz .
The solution of the partial differential equation a—i +z=0at,x=0,z=¢"and Vi 1is -
X

(@) z=sin x + &Y sec x (b) z=cos x—eY
(c) z=sin x + &Y cos x (d) z=cos x— €Y sin x
3 6 -3
Therankofthe matrix|1 2 —1]|is
2 4 -2
(a) 1 (b) 2 (c) 3 (d) O

If the displacement of a particle, which is in simple harmonic motion at any time t

is x, then”

(@) —ausinut (b) asinut+bcosut (c) apcosput (d) ausinut+b

I f(z) is analytic within and on the circle C : |z —a| =r, with | f(z) | < m, then | {"(a) ‘is
n! n!

(a) less than or equal to o (b) greaterthan or equalto mr_”

m.n! n'm
[ (d) less than or equal to o

(c) only equal to
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8. 2,000 203 $ WY LOTYR® TRW0ET LA, L (e*) =

1 n! S a

9. sin h(x +iy) 8 F (P

(@) sin hx cos 'y (b) cos hx siny (c) sinhxcoshy  (d) sinx cos hy
10. (x—1) (x—2)(x=3) (x—100)T 25THODY, X Ba008ey)
(a) 99 (b) —10100 (c) 9900 (d) —5050

11. R=xi+Vyj+ zk 33 divR =
(@) 0 (b) 3 (c) 9 (d) 6

p) 2
12, x=0,7=0/T% 52 =130, % +2 = 0 cou oris e AeadbsTomdy

(@) z =sin x + €Y sec x (b) z=cos x—¢Y
(c) z=sin x + eYcos x (d) z=cos x — €Y sin x
3 6 -3
1811 2 —1 |00 BRgIed T9,05°
2 4 -2
(a) 1 (b) 2 (c) 3 (d) O

14. c3nzuce R0 t 5 ATY Tone w3usedddT%s (simple harmonic motion) 2,00 &35

BROROW BRTY X &3, e
(@) —ausinut (b) asinut+bcosut (c) apcosput (d) ausinut+b

15. f(2) @020 [f(z)|<m, ZrcdNS C:lz-a|=roow FIT 290 [0 BeDT 2,000
'(a)|=

QDYOETRITT (analytic), Al

n! n! m.n! nim
(@ < & (b) > m 5 (c) =" =»% (d) < =

5 D). 3. J0¢.
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16.

17.

18.

19.

20.

2 —
jZ—ZH dz, wherec: |z| =1, is
. z-1
(@) 2x (b) 2ri (c) mi (d) 2mri
Fora 3X3 matrix A, |2A| = |ad]. A|l. Then | A | =

(@) 3 (b) 2 (c) 8 (d) 16
For a forward difference operator A A3y =

(@) y3—-3y,-3y,+Y, (b) y3 -3y, +3y;-Y,

(c) y53—3y, +3y,+1 (d) y; -3y, -3y, +1

d
Using Rungekutta method of fourth order to solve & =f(x,¥),¥(Xo) = Vo,

Y=Y, +k, where k=

(ky+ 2k, + 2kg +K,)

N| =

(@) ky+2k,+ 2k, +k, (b)

(k, + 2k, + 2k, +k,) (d) —(k;+ky +ky+ky)

o=
N

(c)

b
The trapezoidal rule for numerical integration is given by | f(x)dx =
a
h
(a) E(yo +Yi+Yo o +Y,)
h
(b) E(y0 +2y,+4y, +2y;+4y, +...+Y,)
h
(c) E(Yo +2y+ 2y, +..+2Y, 1 +Y)

h
(d) g(y0 +2y,+4y, +2y, +4y, +...+4y, ,+Y,)



2
16. [ 2" dz, 203y ¢ [7] 1,650
. z—1 -
(@) 2 (b) 2 (€) mi (d) -27i

17. 2,005 3%3 BRI AR, [2A] = |adj A| &, | A| =
(a) 3 (b) 2 (c) 8 (d) 16

18. A 2200 2,03 B000T FTYF ewor T8, Ay =

MA

(@) y3—-3y,-3y;+Y, (b) y3—3y,+3y,-vY,
(c) y53—3y, +3y, +1 (d) y; -3y, -3y, +1
19. Toee 3 erd030 Boort Bt AT mwoiraem&@oab —=1(x,¥),y(Xy) = Yo, Sos)

WOBORO Y, =Y, +k 3 k=

(@) ky+2k, +2k5 +k, (b) - (ky+ 2k, +2k;5 +k,)

N | =

(ky + 2k, + 2kg + k) (d) —(k,+ky +ks+k,)

o=
N

(c)

b
20. OB BRBUTRNG T2, AODRD [f(x)ax =

h
(a) E(y0 +Yi+tYo o ty,)

O Ny

(b) (Yo +2y,+4y, +2y;+4y, +...+Y,)

N

(c) =(Yo+2y;+2y,+...+2y, 1 +Y,)

(d)

w|=>

(Yo +2y,+4y, +2y; +4y, +...+4y, 1 +V,)

D). 3. J0¢.
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PART -B (4 Mark Each)

Answer all questions of this Part.

21. a) Let Zan be a series that has no negative terms

n=1

b n

If 2, Cqis a convergent series such that a < C forall nthen prove that 2.4,
n=1 i=1

is also convergent.

OR

b) Let 2.2n be a series with a_ >0, for n>n,, and suppose that 2/a, — .
Then prove that the series in convergentif | < 1.

22. a) Prove that Kernel of a homomorphism »:R— R’ is anideal.
OR
b) Prove that the condition for three planes
ax+by+cz+d =0ax+by+c,z+d,=0andax+by+c,z+d,=0to

a, a, a,
intersectinalineisthat [by b, b;|=0

23. a) If o (x,y),v (x,y)9, and vy, are continuous in a region E of the xy — plane
bounded by a closed curve c then prove that

oy 0
£(¢dx+wdy)= Ii (a—i'-a—i’de dy |

OR

b) Using the statement of De. Moivres theorem for integer values prove the theorem

for rational values of n.
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- 0 (B2csnom B4 wornvy)

B3 eRNTOD aenmgeir{%fa’)g{ SVZ0R0.
21. a) X 2, 230 BERge TS 2.0 ISEICIHNTO
n=1
2. Cn 2,030 Boodpetss ASESCIRAT), N S 2o BRYReRa, < C e8NSO
n=1

TS, D, 2, 3RE Fo03eers0n TR0
i=1

Elatep)

b) 2.3 aowomd a, 20, N> n,, HRCONS Lo ARG By 1/a, — | SNcE.
TOOTT, | < 1STT ATE30300 BOO3RERBROTO VTRIRD.

22. a) ¢:R — R 20 %000 FRICRRE F3F S STIFm0NTIZT 0G0 ATRARD .

Elatvn)
b) ax+by+c,z+d, =0,ax+by+c,z+d,=0 Tnrax+by+c,z+d,=0

a, a, ag
RO WARTY FWIBONFY 2,000 Begdodd RoQRwd Besorsd by b, by (=0,

Q0T VB

23. a) worFE, 0 (X, Y)W (X, Y) 302 v, 0L 80T OB FROT ROBISTODVE XY —
ARBOT 2,000 BTEB E 8 AS8m0TT, 2B, IR
Jloexrva)=[] %‘3‘3}’* dy.
Elaep)
b) Tpor ot STPYNRIR & [Py Feoeeds ﬁe%ojasaq WHRBROEY F° ?Jar{@a%
=T nen (rational numbers) @ﬁamﬁad;’% TOORD.
9 D). 3. J0¢.
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24. a) Ifv,, v,... v are in a vector space V, then prove that either they are linearly
independent or some v, is a linear combination of precedingonesv,, v,, v, ;...

OR
b) If f (z) is analytic function and f(z) is continuous at each point within and on a

closed curve c, prove that jf(z) dz=0
C

25. a) Derive Newton-Raphson method to find a root of the equation f(x) = 0

OR

b) Prove that in a determinant if two rows are interchanged then the value of the
determinant changes sign.

PART - C (12 Mark Each)

Answer all questions of this Section.

26. Answerany two of the following questions for 6 marks each.
i) If pis a prime number prove that (p — 1)! =—1 mod p.

ii) Find the intervals in which f(x) = x3—3x2 + 5 is increasing or in which decreasing.
Hence find relative extremum.

, 2
iii) Solve the differential equation Yy +;y =x%+1

27. Answerany two of the following questions, for 6 marks each.

i) If His a non empty finite subset of a group G and H is closed under multiplication
prove that H is a sub group of G.

ii) In athree dimensional space if o, B3, y, dare the angles made by a straight line

4
with the diagonals of a cube, prove that cos? 0.+ cos® B +cos? y+cos® § = 3

cos at — cos bt
t

iii) Find the Laplace transform of

10
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24. @) woTRTRELV,, V... v, V 022 3550° Femr ST, 5230530 AO¥emoN 3,80gzoncgss (linearly
independent) &G CIRFITIE 2o V. V4, Vs, Vi 4. 300TDT G000 TP 2,000
20003 e (linear combination) ot HHRD.

Elaep)
b) f(2) 2000 eP%E FoCDF TN, (analytic function) f(z)c 0w Lot FoB TR
R0 FeHTHT FE03R0T WoRRFLR, AS0TTNTT, [ 1(2) dz = 0 20T TRRO.

25. a) f(x) = 0 @ow FEFTHT TIRONTRY, TOBILRODLD B LN ~TOPD” DPOTB,
2TC0.

Elaep)
b) 2,00 B30 Botr RO, HTE WMLONYR) WTLOWTELD [RRTN, BLWF FOFS
SRSk 3Ri z%d;todaaigl WROROTT, TQRO.
PN - R (B38R0tH0 BB112 wosnsd)
B3 PN 2R TINTR YUZOR0.
26. BINT CIRFTTTR STB BINOR GUZOR. BB03ROTE, STV LOFMVTIT.
) P 2d0e20T 2,000 ez Foad (prime number) SRS, (P — 1)! =—1 mod p Loz mHR0.

i) f(x)=x3—-3x2+5 %&a’aﬁ%d&d GNSEN) g@mommgdm mz‘:’goédﬁ@ﬁi BOTBOERO0.
e;scé@od, mﬁ@i %egéoja@{ FOTIELLEOO.

, 2
i) 80F BR0edTHB TOBOR. ¥ + Y = X2 +1

27. 3INT CIRFTTTR STB BINeR GUZ0R. BE03R0TE, ST BoFNLTIT.
i) H 2022080 G 2023 MO0 20780 BIOWT, DEFRWE YUTNEITINT, MOFTITITHRCIY
ﬁo@émﬁd@d H ez RooR) 050 FQR0.
i) 2,023 BoRTI-LCERIITsPace e o, B, ¥, & 2woTO TIT QB NALOLT 2,080 KTV

4
Beadodnd BRET BReINTS, cos? o+ cos? B +cos? y+cos? § = 3 Q0T O

cos at — cosbt

iii) : S COTRF CRTOBTRT), FOTIZROWO.

11 D). 3. J0¢.
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28. Answerany two of the following questions, for 6 marks each.

i) Ifi= /_q is a root of the equation x* — 3x3 + 3x?> — 3x + 2 = 0. Find the
remaining roots.

ii) A particle moves along the curve R = (13 — 4t)i + (2+4t)j+(8t2 — 3t3)k where tis
time. Find the magnitude of acceleration along the tangent attimet=2

iii) Find the deflection of a vibrating string of unit length having fixed ends with
initial velocity zero and initial deflection f(x) = k(sin x — sin 2x).
29. Answerany two of the following questions, for 6 marks each.
i) Find the values of ), for which the equations
(A-=x+BA+1)y+2Az=0
(A=x+(4rL-1)y+(A+3)z=0

2x+ (3L +1)y +3(A—1)z = 0 are consistent.
i) Prove that f(z) = x3 — 3xy? + i (3x2y — y3)is analytic for all values of z.
iii) Evaluate_[f(z)dz , Where f(z) = e!, ¢ is the line joining (0 0) to (2, n/4)
C
30. Answerany two of the following questions, for 6 marks each.
i) Solve 3x+y+z=2
X—2y+2z=3

4x +y + z = 3 using Cramers rule.

dx
1+ X

1
2, using Simpson — rule by taking 8 sub intervals.

4
ii) Evaluate J 3
0

iii) Using Lagrange’s interpolation, find f(9), using the table

X 5 7 11 13 17

f(x) 150 | 392 | 1452 | 236 | 5202

12
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28. $9N3 CIRYTTTR TR TR vugon. Beodeons Wt LoneTsEs,

i) 2omd Begi= [1 020w x* - 3x3 + 3x% — 3x + 2 = 0 FAWEBTLHT 2,070
TRUTTT, YOIT DUV FOBILRUD.

if) 2.0 BB R = (13— 4t)i + (12+41)j+(8t2 — 3t3)k 000 BT OB 0 ‘1’ 0T3S
R0, t=2 ewon, AgFscdronn (tangential) SerteegRr © FRmeast) 3o Re0.
iii) ©Tos Fen dRT, [TY BToE 83 f(x) = k(sin x — sin 2x) BROQTT, AOFH,
SO BRODTIE SIBRITT LVTITIE BORRIGTIR FoSCD ST, FoTIE N0,

29. FINT CINRTTTL TR BIRR LZgoR. TEoIROTT, TV WOFTVTTS.
i) 3SNT B0esTeNEO consistent ATT, ) S TBIYNETI FORIGBRON0.
(A—x+Br+1)y+2Az=0
A=x+A4r-1)y+(AL+3)z=0
2x+(BA+1)y +3(A-1)z=0.
i) Z S oep SPgnen f(z) = x3 - 3xy? + i (83X — y3) QRTINS 2000 QR

i) j f(z)dz, BOR. 2 f(z) = 6! 3B ¢ 2020 (0, 0) T (2, 1/4) I FeOmT Jead,

30. 9N CRHTTL 2TF> FIrer LFox. Feodromd, BT LosneT T
i) 3007 T ACIRED[T), SVTOSRENRBROT TR

3X+y+z=2
X—2y+2z=3
4x +y+z=3.

4

dx
ii) 8 vz mqgsoSdﬁ%?SgLéﬁdJMOGJ, %o&i}a“ﬁ% @oﬁamdﬁa W), !W,Qm@a

iii) SMo,0%T BOUTRF CITTT LUTOSRNRBEROTD, B BREFFE™ YvTedeeny, f(9) &
FOTBOEEICAD.

f(x) 150 | 392 | 1452 | 236 | 5202

13 D). 3. J0¢.
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SPACE FOR ROUGH WORK
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SPACE FOR ROUGH WORK
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