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(o) o o £

1
Wnte Eulers tbeorem Al
{b) @ﬂ@r @45, 1%; 3 4 7 22}(mod 6)
ﬂﬁ <1 ﬂwvff mﬁ% ﬁmﬁl 1 2

Show tha.t the set s
{5, 12 -3, -4, 7 22}(mod 6)

is a complete system of reszdue

‘(TﬁrhOuer)-



(2)

{© 70%x +112y = 1687 TR W fg st 3

d

(e)

26P/1230

solution of

Find the general
70x +112y =168.

Taerer’ SAICH! o S S 9 5

State and prove Wilson’s theorem.
<1/ Or

mﬁ@mﬁ?%ﬁmwﬁﬁﬁqﬁﬁ

A 4 :
Find the solutlon of the system w1th the
heip of Chmese remainder-theorem :
- x=5(mod 4)
x=3 {mod 7)
x=2 (mod 9)

o9 39 @ ax=b(mod n) GART TR
ST 2 I S IR b T d & Remw
TI TS d ®R a uF nawmw?
R [RoEe | : 4
Prove that the linear. ,_congruence
ax=b(modn) has a solution iff d|b;
where d =(q, n). ; -

g4/ Or

W%ﬁ’ﬂﬁawiﬁﬁ4l7s$ 3@1‘?1—1%7—«'
e s fRdfg <

Using Fermat’s theorem, 2 ﬁnd' the
remainder when 4175 1s d1v1ded by 3.

( Conimued )

2. (g

()

()

(d

( 3)

[—g]?ﬂmﬁchw;

Find the value of [_E]_
2

T(3000)F M fidfg, w41 TS 1(n) (' n3
£ e =y |

Evaluate t(3000)\where 1(n) denotes the
number of Positive divisors of n.

PRI T ) 7 ke o
Write=thie, definition of Mobius function
M (r2p

BRI A

4 Prove that .

B33 +p(E4) +u(35)
WW/Or

6(2520)7 T Ry 241 1
. Evaluate ${2520).

(e

ﬁi@@@mqu\%nﬁm

@ o(n) =107 2'

Show that there is no posztwe mteger n

 satisfying o(m=10.

R n @bl g e T &, ooz o T
A 6(2n) =

If'nis an odd mteger then prove that

26P/ 1230

o(2n) = ¢(n).
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(4)

4l / Or

@en @

{-19, -1, 22, 43, 46, 79, 113, 452}
cforDn 2P S STAfE |
Show that the set of integers

(-19, -1 22, 43, 46, 79, 113, 452}

is a reduced residue system.

A 9 @ T IE ¢ (R BN T4 |-
Prove that T and ¢ are multiplicative
functions. i

5T/ Or »
M I @ n=5186 A T
o(n) = o(n +1) = o(n +2) T T |

that the
: holds

equality
when

Prove
o) =dln+1)=¢(n+2)
n=>5186, ‘ 7 ;
|2000 <® SE$S 7 1 A {0 A7 41 |
Find the highest power of 7 contained
in |2000. :

n SPIE SEeRd fofee @ oy SRIYN
T e T , ;

Write the definition of thé order of an
integer modulo n.

2424

( Continued)

(b)

()

G

(e)

(5)

4l (T 3 by 7 7 e 4 | 2

Show that 3 is a primitiy€irgotiof 7.

M p 9B Ty AR SRINF a U b R
(O (Y @ frreie[ foF

If pis an odd prime and a and b are any

integers copfime’to p, then show that

the Legéndre, symbol

(.2
i) (E_] 4]
P

QWY
. a) \p)\p) 2+2=4
ST T @ 8k +3 o1 (R > & | 2
Prove that there exist infinitely many
primes of the form 8k +3.

3t p <61 S AR M W @ B o9
TRM TS (g, p)=1, (W@ a <5 faxre 7@
(mod p) 9 ffﬁw ey

2:1
. aZ =l(modp) . 5

If pis an odd prime and g is'any integer
such that (g, p) =1, then qis a quadratic

_ residue (mod p) iff

26P/1230

a? =1(mod D
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w2Jl/ Or

ot p>3 48 T PR iy 2w, covg ey
FTWA e : :
_3 1 3@ p=1(mod 6)
('I‘;) =1 I p= S(mod 6)

Prove that if p > 3 is'an odd pnme, then

-3 1 if p=1‘(mod6)
(‘;)—{-1 if p=5(mod6)

i) zrﬁpwuhﬁwmﬁrﬁaswﬁnﬂ,
 (EBIRA

If p and q are distinct odd primies, then
prove that :

(g)( ) (1) 2”“""
\q/\Dp ‘

991/ Or

) W*ﬁw x2 +3x+11= O(mod13)

O Y 4 |

Solve the congruence

%% +3x +11 =0 (mod(13);

26P/1230
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4. (a)

o

26P/1230

(7))

() M a G gy w9e WO, =z
(S @ x? = a (mod 4) A4 <=
M O fiez g = 1 (mod(4) | 2
If a is an odd integer, then show
that x2 =a(mod 4\has a solution

iff a=1(mod4). VW

ARATAIRTR T A faam | w3
e 31 FRNZE 7 1+1=2

- Write. ‘the\_definition of Pythagorean

triple? When is this triple said to be
pnrmtwe?

‘Wwﬁw%ﬁmﬁm 1

p ‘.\Wnte Fermat’s last theorem

o

amqwms 4, smawrﬁa*rﬁww
—awmmm FIE e RY | 4
Prove that 3, 4, 5 is the only primitive
Pythagorean triple mvolvmg consecutive

: pos1t1ve mtegers

WW/O)‘ '

C=5p+11(mod26) R m RIS
FR oo DT A o - ,

Usmg . the linear ‘cipher
C=5p+11 (mod 26) encrypt the
follong message : g

NUMBER THEORY IS EASY
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(8)

paper : MTHC6C2
{ Mechanics )
e RO ‘{{‘ S HF CRATA QT e
it 1%+1%=3

Define second moment of area and
product of area.

b1 S AP x-F, TEAY y? =25x AR

@ x=10 T NIRF |1 x WF y oA
HCATH ST [ROEE S AL

A plane suffacé ié bouhded by 'x-axi's,
the curve y =25x and the line x =10.

Calculate the moments of the area

about x and y axes.
WA y=x2 wF y? £3x3 W TART
ORI AR I, Iy I Loy Tefa F01

for the<area
Py

Find I, I~ and Iy
bounded by the curves y=x'wand

~.3x : e ‘\

2+2%276

( Continued )

2. (a)

“(b) -
LT SR 5 FIRE B @S e 39

{9)

e/ Or -

mmmﬁ@ﬂmﬁmmqwm
R S umzﬁ’m (FIRTE (FES FT%

CWWTK“_QII

‘Define polar moment of area. Show that

the polar moment\of area of a circular
4

area of radias rvis Zt—;— at the centre.

e e et 3 @ w2

What 1s coefficient of friction?

500.. TN SR qEeRR IH TI0R

'»’A,‘~‘-Pa.ﬁsm T R | AR @R

P @ W R 030 W HE FTF TE

SE P AR W9 29 0-60 =W, (W3

26P/1230

~»mmmamm-mwﬁwwyﬁﬁ

911

The horizontal positioh of the 500 kg
rectangular block of concrete is
adjusted .by the 5° wedge under the
action of the force P. If the coefficient of
friction for both wedge surfaces is 0-30
and the coefficient of friction between
block and horizontal surface is 0-60,
then determine .the least force P
required to move the block.

(o))

{ Turn Quer)



" prism consistent thh the cthbnum is

'whcm ois the mchnatmn to the ho

{ 10)

- wed/ Or

g W AR OF T PR 9% T O
wF gga P TES RS 9%, TR 9
o sRe Y TS | 7 TERE o e
&mmﬁqmu@,m@i@m
Wﬁmwﬁﬁ fmxﬁm
A W(tana__ )

7, TS o R CIPRA Zﬁw”xmﬁ@-m
vﬁmwﬁﬁzﬁmw @ :
A smooth sphere of wexght W rests
between a vertical wall and a prism, one
of whose faccs rests on a ‘horizontal
plane. If the coefﬁment of - friction

‘between the horizontal and pnsm is 1,

then show that the least ‘weight of the

QQ

- of the face in contact with the re.

e Sne Rt Faticed o - A A
Show that a conse orce fisld i5 2
~ function of pomha@ﬁf‘aﬂmﬁf of a
scalar field.
fc) CTST @ @b R S @ s
e e TSI S IS
RIS ;
a1 % 5 [ (R abT TR s
@ e A s T e
Q) h¥b @, mamﬂﬁmm‘:ﬁw
3+l

how that the sum of the potential
“energy and the kmcue energy for a
ﬂi,partxcle remains cans:ant for all times
- durmg the motion of the ‘particle.

A particle is dropped with zero initial
veloc:ty down a frictionless chute. What
s the magnitude of the velocity if the
’vert:cal drop during the moucn ishRt?

- , wmzmr o
' ;wﬁmxwﬁmmmmm

;lF =f(10z+y)i +ﬂ5§z+x;}*(m,n+35y3}

i‘ N

o :*‘WI ﬁk‘ﬁ (force. petentml) Ffy w1

26P/1230 %leao
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(12 )

S 7 a g JICRE 7’1—101+21+3k? RN
__21+41_3k2" RECC] mm— T IW

ﬁcfaw o : 5
Given the following conservative force

' field

(102+y)1+(15yz+ x)J +(10x+152y Jk

_ Find the force potentxal

Also,: calculate the work done by F on a
parthIe going from rL =10i +27+3k to

r2 =—21+4J—3k.

4. (@ @@ reference xyz @2 A oA WC‘I Ty
t\ﬂﬁﬁ"{(O?XYZ? ﬁf‘mﬁm @t
&

61+121+13k

xXyz reference cBﬁ XYZ9: zfﬁ vm te
T mﬁm@

®= 101+121+2k

xyzv(sz_s)aom(_z 4 6)2361131
vam@paxyzaﬁflwwﬁ
"'ﬁiﬁ"ﬁmﬁchw. el 3

26P/1230 ( Continued )

(b)

(©
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A reference xy; js moving such.that the

origin O has at time t a velocity relauve
to XYZ glven as

Vp =6 +12j +13k

The Xyz referencen has an angular

veloc1ty relat1ve to XYZ at time t given as
@ =10f 412 _] + 2k

What is the\time rate of change of a
directed \lift€_ /segment p going from
(3,25 -5 to (—2 4, 6) in xyz relative
to XYZ?

YTG 8] gl;ﬂi’ﬁﬁ S o= ST (rotatxon)
.,:"{erﬁiwm 2+2=4

What do you mean by translatlon and
rotation of rigid body?

931 R 200 Fo/xwe Qoo S TR
uE 2 @far/R 1w @m (roll) 3R

R | R Seie SREe et o
e Rarmer 2 wefrsta 8 ¥/ e
QeI AR AR M AT 3 R @™
¥ 41 10 T = 1Fe | 1f wfy 4R @d
@ @R 01 (8 @R Oe Ko 1w, o0
$RR af% qrdaR CF A’ @ fFam 7' 2

4
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( 14 )

An airplane moving at 200 ft/sec is
undergoing @ roll of 2 rad/min. When
the plane is horizontal, an antenna is
moving out 8t a speed of 8 ft/sec
relative to the plane and is at a position
of 10 ft from the centre line of the plane.
If we assume that the axis of roll
corresponds to the centre line, what is
the velocity of the antenna end relative
to the ground?

W/Or

Chasles ¥ momam JAWE HNY TN
State and prove Chasles’ theorem.

5. (a) <81 I AR eEmorE s ofe F@ w
reference YRR (FIB T (CFOWER W
o R B
- Establish  the  relation  between
acceleration vectors of a particle for two Q

systems of references moving nrbﬁmniy
’= mlatwc to cach Olhtr Q

W/Dr

mﬁﬁaﬁ?ﬁmm@z‘w\ﬁ
R

Find the kinetic energy ©
rotating about a fixed poi

C)O b} omsn

2W6P/1230

( 15 )

(b} «B1 GFF I g @Y SWIN, (moment
of momentum) 7 #4149 TR I 3

Derive  the moment Jof./ momentum
equation for g g icle.

'Z*aﬁrz‘b‘a(& 0, 2} Rve 3
TR0, s s 53 Rl fim
TR

- &?ﬁn Couple moment (3
FN 2

'A )

i':l =101 -?6}4-

F,=10i +6]+3k acts at the

(Bgint 3. 0, 2. At point (0, 2, - 3), an

@1\&2:‘& but opposite force *-;:1, acts.
\\ Caleulate the couple moment.

a7 e Y o R
M HTSAT (coplanar couple) W@l
‘couple ® T, ¥R moment O FITATAR

couple ¥ moment ¥R W‘f% csEa
WAL 5

Show that any number of coplanar
couples, acting on a body is equivalent
o a single-couple whose moment is
equal to the algebraic sum of the
moments of the couples.

{ Turn Over )
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a1/ or
(e @ KE o W@T couple IX
‘moment S HE G %@a’. ﬁf‘@ }m
prog Fgs !
Show that 'tWo COUples in the same
-plane whose moments’are equal and of
the same sign are equivalent to one

another.

7. (@ R @ RGP FWRTIM (concurrent) o/
| gRER veTR e 1
Write down the condition of equilibrium
of any number of concurrent forces.

(b) R = P, O; R’ <=1 OA, OB, OC3

o v, TR W W O figw
ABCT circum-centre &, (978 219 31 &
PGS g e e R

Lol srgf i p e a2 s st 2

BT St st Aes
b e? b2 2 a? c%a? a* bR 9%

TS g, b, ¢ (xR e BC, C—AT, ABATT1 5

26P/1230 ( Continued )

(17 )

- 5 =2 .' -
Three forceg P, O, R acting alone OA,

_— = (
OB, OC are in equilibriwmf O be the
circum-centre of the t;iangle ABC, then
show that

P o} ‘ R

2 TS o

. ,
Agdlial  INT B 1.1 ¢

where a,b, pare the lengths of the sides
—_ — i .

BCCh, AB.
Y[/ Or -

\ 18 6 o qm tapfes fS bt R ce

"I SOl AC U BCT RS @R Wi | sl

| AC TSN oS 60° @IS WE BC

SRR B 45° @1T® BF[ | Free-body

diagram 34 R ol AC ¢ BC'®
@B

. An electric light fixture weighing 15 N

hangs from a"point_ C by two strings AC

and BC. The string AC is inclined at 60°

~+ to the horizontal and BC at 45° to the

horizontal. Draw the free-body ‘diagram

. and determine: the forces in the strings

- AC and BC.

26P/1230

2

AR, =t TV b Y R S
b2 2 p2e? Z) g2 ca®? a? b %2
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(19 )
- MTHCe6C
fap® - 2. (a) NIOWBIR % Ty 1
( Hydrp-mGChanics ) Define imPUIsive pressure.
1. (@ o e 7 1 “ @%ﬂmﬁﬁ? ' et - !
; Defi ideal fluid. (PICAT ©Fe] mﬁﬂf\')‘ q W
efine 4 & |
(b) m@?{lww AW w1 foy | 2 ; State True or Faige, : »

Impulsive predsyre at any point in a
fluid is the sdme'in every direction.

() Wﬂﬁmww ST W9 Refq

write  the  difference between
streamlines and pathlines.

(o) Sfpfe ea e f ue e gmee B g ‘ .
W@’ﬂﬂ’i‘-}_’{ﬁ@l ) 1+2=3 ; Derive Euler’s equatmn of motion in
Define vorticity vector and find the .. .- Caftesian coordinates. . .
components of * vorticity vector in : 9341/ Or .

i Cartesian coordmates. | . R o faitetngt .
(d) IR TS SRS TR Fef T 0 6 ek, R oW wre SN SIS
- Deduce the.equation of continuity in Wﬁﬁ TR I3, R SR Y p W

Cartesian coordinates. - . : ) Nt 7T = an,au I w Ay S{ES 7 7
L T W, oW TS @ WS S B
9991/ Or N )
Sl d?R?  (dR
mwmcﬁ?wﬁmm S A dt2 ezl

=1 (Ax By) + J (Bx - Cz) o k(Cy - Ax) .. A sphere of radius R, Whose centre is at

: cﬁ WWW ﬁc{qaﬁ“ : i R rest vibrates radlcally in an infinite
s P incompressible fluid of density p, which

‘The ve10c1ty vector in the flow field“is s at rest at infinity. If the pressure at

glven by - , \ : ... infinity is ©, show that the pressure at
-»l(Ax By)+J(Bx Cz)+k(Cy Ax) i © .« the surface. of the sphere at time t is
;‘ et : [ 42p2 i ragpn2]
Determine the equatmns of the vortex | i ,H_lp di R +(i@) :
lines, N\, Lo : dat? o dt :

el .1230 ' ( Continued) | <26P/1230 . : ( Turn Over )
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. {a)

(®)

(d

(20 )

ﬁ"ﬂ' '

Write BernoulhS equation for steady

u-rotatlonal motion.

R GRE] forat
s ¢Rd M« usﬁsma—vmﬁ
e A WF AT o T R b
CRTEE TR ACE | '
State True or False : .
Acyclic irrotational motion is possible in
a liquid which is at rest at inifinity and is
bounded internally by fixed rigid walls.

g ToT T 1

~ Write uniqueness theorem.

(d)

AT SIECEToA TeleAT fer e el <0 |
State and prove Kelvm s, circulation
theorem _ G

§33r/ Or
T @ B SIER PR P
e O @O g el o fon g
W T, @ W @ il
I

Prove that there cannot be two d1fferent
forms of acyclic irrotational metions of

2 confined mass of incompressible

26P/1230

inviscid liquid, when the\boundaries
have prescnbed velocmes

( Continued) |

{

(21 )

4. (a) Wﬁ;ﬁﬁ%ﬁ‘m, 1

Deﬁne ﬂu id pressure

(b) ﬁﬁ@ﬁ?ﬁ%@mﬁ?ﬂ%@ﬁmw
et <O WMetfigs g AT | .2
Find-the specific gravity of a mixture of
given weights §&f, different subtances
whose specifit\gravities. are given.

(c) BT TR T A4 Torg SHETS VIR | TS §
TR SR @ A [ ES TR 7R
T I® BT o B B AT R o @
SR AN 3 0 tar ¢z IPTER @19 R MR
BT TS I F T OIS 557 A, (903
29 T @ :

J tanO:s_—S’falgosq |
8+d'sina’ - 1 g

‘A fine circular tube in the _ver,-tical plane
contains a column of liquid of density 3,
which -subtends a. right ‘angle'. at the
centre, and a column of. density §
subtending angle o.. If 8 is the arigle that
the radius through the common surface
makes with the vertical, prove that

§-8"+d8 cosa
tan 0= §+8 sin o

£
26P/1230 (Turmenen)



(22 )

- goqt/ Or

a5 e TS CRG @B s s
we i M TR o feRgs w0

2{&:5 a5 I (W Bopize Res 3=
txm, 3 Aol B s 15 are e 1 3
a b, cfﬁﬁl"ﬁ"’%@"ﬁﬂ@, (ST 2
¥ @ afa+bb-c) =c(b+d{a-b).-

A rectangular area is immersed in a
heavy ‘homogeneous liquid 'with two
sides horizontal and is ‘divided by
horizontal hnes into strips on which the
".total thrusts are equal. If a, b, c are the
breadths vof_ ‘three consecutive strips,
prove that' a(a +b)(b-c) =c(b+d(a-bh).

5 (@ mﬁr?ﬁ‘*ﬁw S 1
r,ﬂi«ﬂﬁ?ﬁw@wq@w@a@fiwu

- Fill in the blank : \
. The depth of the _ ; of a plane area
- immersed in a liquid is greater than the .

y depth of the centre of grawty '

(b) &7 1 2 vicest o | :
Deﬁne resultant vertical thrus

(c) TS Fafirs e 159 TP @Eﬁ‘fﬁ?ﬁﬂ 4
Find the centre of pressuré, of a plane
- area immersed in a fluid.

26P/1230

(@ TS fiafs gy

 ( Continued )

{23 )

GPERA GCAFT IR g

9, H"W
ST SHiFT U 3h
W x\ﬁml ‘Té—- N

f
Find the Centre +of'\ pressuré of a

triangular area immeérsed in a liquid
with its vertey ; in ‘the/surface and base

horizontal,
: W?RT}Or_
<0 SRR w2 a1, A A I Sy
- IO G e 341 CarR | (T @ AR
AN ARSI o) peprpetyere Ty (5l ~IA

(S5 R T8I (B @ O

“\& conical wine glass is filled with water
“and placed in an inverted position upon
- a table; show that the resultant vertical
ﬂ~-.’thvrust of the water on the glass is
o twofthirds that on the table.

. mzm o . 1

e Define surface of floatation.
AR 1

‘#ﬁm%rmﬁmrmem—m,m

ST S

‘Fill in the blank :
: If the meta-centre is above the centre of

gravity, the equlhbnum is

( Turn Over )
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© 0 ﬁq%[ AR S Tt SR 2 gy
R TR 0% for | 2
Write the condition of equilibrium if g
body .ﬁoats,lﬂ tWO liquids which do not

mix.

() <o B T ﬁ ST @1 o, W

JFe o, Pwoﬂh— ‘GWW"W%\'J_R\%?

Ty e A TNA T IR RES W)
T R G T fey oy

A ‘solid cone, of semi- Vertlcal angle o,

: spec1ﬁc grav:ty o floats in equﬂlbnum in

the thud of spec'lﬁc grawty pywith its

axis vertlcal and verteX ‘downwards.

 Determine the concutmn for which the

el equ1hbr1um 1s stable S

WW/Or

’zﬁ ?ﬁ?{ ﬂmzfas ORAFC ﬁaﬁ o7 TR
T © O e Ga 991 ez 1 W @b
o wy, Wy, wy F SO T W,
Wy, W W R AT A
' »wl(W W3)+w2(W3 - Wy)+wg(W] - W) =0
- Ty }ﬂ{'jsohds ‘are each weighed in
L successmn ‘in three homogeneous
.""“_ii'-j"""‘?lIlqulds of d1fferent densmes If the
) Wweights of the one are W, W,, ws and _
£ those of the other are W, Wy, Ws, then
e -v:',,f'prOVe thai : -
& ;wl(Wz W3)+w2(W3 WI)+w3(
26P-—-3000/1230 6 SEM FYUGP MTHC 6 01/02/ C3

n

- W,)=0



