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SECTION "A"
[10Q. x 0.5:5 marks]

Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s)'

1. lf gcd(a,b) = d,then gcd(a/d,b/d):

Let d - gcd(a,b) and n € N. lf dlc and (x6,y6) is a solution of Diophantine

equation 
-ax * by = c,then all the integers solution is given by 

-

3. tf a and b are relatively prime positive integers, then the arithmetic progression

a,a * b,a * Zb,a * 3b ...contains Primes'

4 A number-theoretic function / is said to be multiplicative if
whenever gcd(m,n):1.

5. Let p be a prime and m a positive integer, then q(pm) =

If f(n) is an arithmetic function, then f (18) Ia16 f (d) =

561 is a base Pseudo-Prime'

the sign [] has usual meaning.

9 The set of reduced residue system modulo 8 is 

-'

Let p be a prime and suppose that p does not divide a. Then

6.

7.

L38

10.

SECTION "B"
U0Q' x 0'5:5 marksl

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones.

(DO NOT TICK THE ANSWER).

ll. If a,b €Zandb + O,then 3 auniquepairofintegerq andr,such that a = bq * r
where
a.0<r<lbl b.0<r<lbl c.0)r>lbl d.0<r3b

Let d = (a,m) then the congruence ax = b(modm) has a solution iff-.
a. bld b. mld c- dlb d. ald

t2



13. Which theorem state that If p is a prime, then (p - 1)! = -L(modp) ?

a. Euler's Theorem b. Wilson's Theorem
c. Fermat's Little Theorem d. Dirichlet's Theorem

14. Which name matches statementif albc and (a, b) : L then al c?

15. An integer n is called a pseudo-prime if .

a. Euclid's Lemma
c. Division Algorithm

o(n):n+ l ifandonlyif
a. n is an odd number
c. n is a prime number

The number of primitive roots for 19 is _.
a.3 b.4 c.6

b. Fermat's Theorem
d. Euclidean Algorithm

b. n is composite andnl?n
d. n is composite andnl?n - L

a. nl2n - 2

c. n is prime andnl2n - 2

If p,qr,ez,.....,qn are all primes and plqlq2qn,then
a. P = Qt<forsomek b. p=2
c. qk:2 for some k d. plqr, for some k

t6.

17.

18.

19. The inverse of 37 modulo 49 is
a.23 b.4

The order of 2 modulo 7 is
a. I b.3

b. n is an even number
d. n is a neither odd nor even

d.8

c. 12 d.6

c.2 d.4
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SECTION "C''

[6Q.r7:42marks]

Prove that if d is a common divisor of a and b then 4 = gcd,(a,b) if and only if
grde,*) = L. We have an unknown number of coins. If you make77 strings of them,

yo, ui.60 coins short; but if you make 78 strings, it is exact. How many coins are there?

[3+4]

Define a linear congruence modulon Prove that if ca= cb(modn), then

a = b(mod|) , *h... fl = gcd(c,n) . Find the solution of the grven system of

congruence Ll+2+4)
6x*8y=L}(modL3)

6x*lSY =ZL(modL3)
OR

Define congruence modulo. State Chinese Remainder theorem. A certain integer between

1 and 1200 leaves the remaind ers 1,2,6 when divided by 9, \L,13 respectively. what is

the integer?

State and prove Wilson's Theorem. Make a concrete example that should help to clarify

the proof of Wilson's theorem. U+3+3]

Define the order of integer modulo n. Find the order of integers 2 Modulo 17. Make the

table of the indices for a primitive root of 11 and then solve the given congruence

u+2+417x3 =3mod(ll).
Define Number-theoretic function. Prove that o,T,P ate Number-theoretic functions,

these symbols having their usual meaning. [l+6]

Define RSA Cryptosystem. Write RSA Algorithm. Write an example performing

encryption and decryption a message using RSA algorithm. [l+3+3]

SECTION "D"
[aQ.r2=8marks]

Verify that the integers !949 and L95L are twin prime.

Use Fermat's theorem to verify that t7 divides 11104+1.

verify that the equality Q@) - Q@ + L) - Q(n + 2) holds when n = 5186.

Show that 85 :5.L7 is a base 4 pseudo-prime but not a base 2 pseudo-prime.

3

4.
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ft,sl< ePeQ- stf

Single Phasc Half Wave Diode Re<tifier:

With R load:
o RllS vCuc of out9ut voltagP

vo- -t
Va= Maximwn vakrc of sorrnoe voltaoe (V')

. Av€ragc value of outPut roltagc,

vo*_*

o Avcngc valrt of odput Yoltage,

. Pona ddivcnd P " fc-. R

h rm. rms valrr of l*d qmrt. !]W

V,-'L,- , 9.767
v. -[-

ffith t load:

. &iput oncnt lo =f0-oeC)

, t{axinrum value of onent Io . +
6t

r Avenoe vduc of ontnt Io ' L

r RtlS valuc of fundanrcntl onlrt

.t\-'D
. Ortprn voltrOc Vr . V. sinot'V,

. Average vCrrc domnt voltagc Vo= 0

t{itr C toad:

. OrtFn volbgc Vo=V'sin oi' Vr = Vc

. tlode volbgc Vo = V" (sin oi - 1)

I OtEutorrcntlo=mVncot
. Awrage valtr of diodc volbgc Ve = t/'

. Rl.6 vduc of diodevoltage

V'ro= 1.225Vn

$ngle-Phasc tult wave t{idpint Diode Rectilier:

Averagc u$rt volbgc,

v, '|iv.rlnrtatrt}

Averagc ot$ut qrrent,

L=+

Rms valc d h,ad vdtaOc,

2 5 Jun vyj

v(r-) - I
1

v:

Rms value of load cunmt,

,v.h*l=E
Power delivered to load ' [q,61tqnrl

.'. Input poner hdor = 
vIi:It'''

V&,_l

Single-Phase Futl wave Diode Bridge Rectifiet:

Aveage valuc of dide onmt,

t = *iLsinc'd(rot1' 
t

R.ms valrr of diode otncnt,

t-
trrrt - sirl

i
o

d(o*)sinrrlt

. Ingd Powa Fador -

totd(tot)t;i
0

1

2n

h,,.,
L

Single phase half wave-controlled rectifier with R Load

Average oubut voltage,

vo = fi{r+ma)
Avenge otStt orrent,

q = $tr+cosa)

Rms valtr of ol$lt voltage,

,, = r*[,,-ol*lonzof'
Commutation time or h.lm off time of the tryri*or,

,.=i*
Input power hdor of he @nvater,

,r. = th = *[' -o * !,,i",of
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Single phar half wave-<ontrolled rectifier wtth RL load:

Arcrage ougntvol@,

vo.[(osc-osg)

Avcragc argrt orrcnt,

1.ft1osc-cF)

Rms va|tr d outprt vohgc.

* . #lr-r- lts.tp-rn*4

Oflrnrrtstin tim or hlm d timc fr Urc trydior,

q. 3n-B
o

s€t

Siqlc plpsc half wave'controllcd rectifrcr with Rl-E load:

Tllc rininrm valc d 6rin9 arph at wtrirtr 0ryri$r can h Ebcad b

1c\
o, =on'liij

Awragcugrtomat,

L, $1v.{*o -coo(r + a)) - Erl

Averag or$ut tolbge,

vo' 
fi [v.{cca - osg) + (2r + a - g)'j

Input poner hcbr,

*,.sf
Ormutdion time or trm ofi tim of dryri$or,

. 2n-8
L 3-JS!C'o

&idge Inwtc Brilge dois a,E cunmly rscd in OC-AC urversin, l&reowr, an

qtpdtsdrdonrr k ndeser*id hr a @ duit

ljHatlri[elnvctc-ih ortFnmh$*ft r/. = i l rinnot' ' ,fu_m

lf Fd Etilgc InYerta- I}'e o&i vohge

v,=t 
-$arl'n*

tlterc, n-= ordu d lurmonic

rrr:ril, b fiqrury of th utprtvol@ ln rcd/se

[tIFidr:
. Ih bd iryedam (2")*frEqucy

'l,=l*t* #[[
k-JL mcl

R

Ihrct Plur Half Wave Dio& Redifier:

thc pok rnvtrscvolbgc (PIV)' 6V, fu aar of hc fuee drcdc 0r, h md 0r. Ihacnge

sS'Itvdbg€,

vo V- sino* d(tot)

[.. v..€vr)

[..v-.{5v.../6vr)

rY
-l
2nl3 J.

*,-
*,,
*,.

t

-

Ihree-Phase Hid-point 6-Pulse Dirdc Re<tifi er:

Av€rage output voltage,

Rms value of otr$rn votlgc,

,*,.,f,ffin*-@i

U.f ir.,ln<otd(o*)

Rrns value d output voltage,

THREE PHASE DIOOE BRIDGE R,ECTIFIER

Avtragc Valuc of load vdtage,

U =*a'f v..ino* (do*)

, Plusmde,(t),t=brr' rd

Rms valuc of oubrt vohage,

vo(*r = iii I v: sirf tot d(o*)
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. ogt qngt c bd ffrcd * $c i5$,t of orunlnin r, = t = f " 
c = r.rU

. FrndnmH hdponer

(P,,) P, . It, X = Y..,1n 6u1.

n
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IHREE PHASE HAIF.WAVE-COTTROIIED RECTIFIER:

If V,'e b thc peak valuc of pluse votagc, thc average value d thc ornput voftage,
Thlee phase semi converter &ive

l. .Alerage rahu of armature vohage v,=Ll+"ora,y [For 0scgrl

2. .A,r'aage rahre of field roltage f , = lt {L + cos a r) [For 0Sc6ll

i R\tsralueofliaecurred 1"=/,iE poro<6fl

I For o<foel.t. R\lS thlristor ctnent l" = I, 
{ -f

5. Averagerhyisror.*r* 7r=70 
I poro<6Fl

6. L\Isralueof linecurrqlt /, =r:,ry
1180-a

l. L\lS thyristor cumnt r" = ,,r/ ,,

If Vm b the peak vdue d line voltage, averag€ orfrptfr vdtage,

vo=f*.
If Io is tlre load ornent, avefi{e ralue of source cunert,

L=r€

Avenge ralrr of Sryri*or qrrent,

, =*f

Three phese half-wave (onverter ddve

t. y;=$ys

2. Aluage l"lue of outpnt rohage [2, = 12, .oro [For 0<o<nl"2r
3 . RMS ralue of phase or line cunent I - = I - ,E'u -rI:

4. Avragethyristorcunert tr= Ll

s. RMS thyristorcumntt =tr[

6. Irryut PP= !"*I' = 3=CoSd

,13*y,* I, E^12

;for0{0..: 30"

3 V.(1+os1c+:O')) ;fon 30' < c < 150'
2n

Thee phrse Full-wrve conve(er drive

fhree phrse Dual converter drive

E. .{voage thFisror cuneot 1z =/. *tffl

9. Freenheelrag diode RllS cu.reot I,o= 1,, 
P

10. Freervheeliag diode al'erage curreot, o = r,r' i{
r r. Input rr =.!J- = 

11t +cosa,)
,13*v,t I_ 2,t'

l:. Iarpur Pr=+\i-l' - G(r+cosal.FlT
.l3.V,t I, )tt | lt

d
Vo= 2n

v,,[

(

I
ccsf,

[For 6(P< o <180'l

[For60'< u <180']

[For6(F< c <lE0'l

[f0r60'< o <18{F]

[For 50'< c <lEfl

[For o<60P1

[For 6F< o <ltfl

1. Aterageraheofarnatureloftage f,=L*ro [For0soSa]
E

2. Atuagerdueoffeldrohage Fr=3Lcua, [forO3otral

3. RI1S rthre of line cunent f" =f,.f''1 r

1. Aterage thyriSor cuned to= Irj

5. RMS thyristor cuneort =trf

6. Iryut PF = -J'o 

rI. 
=f cosa

{3ry,t I, r
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l. .4,ruage valne of outpur ad feld circuit rohage Ir, =\cosa, for 0<oiSn


