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I The sum of the residues of the function f(z)= sinz 
at its poles inside the circle
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IfAp and B, are the compone,nts of a contavariant and covariant te,nsor ofrank one then

Ct = ApB, is component of mixed tensor of rank
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7 J_,(x) + Jr(x):

(A) zoto

(c) lE"*.
rH''*(B)

(D)

8. 3x2+3x+lis
(A) 3P0G) + P,(x) + 2pr(x) (B) 2p0G) + 3p,(x)
(c) zro8) + 3p,(x) + zpr(x) (D) Zp,(x) + 3poG)

9. Ir(x) is

(A) I (B) l-x
(C) t' (D) x2-4x+z

10. Pick up the correct strtcment

(A) tr Lie goup, olcmeds will not oontain anyvayingparameters

(B) xi = {(x,, x2, xy 0), xi is a Ue 8noup if thc function { is not analytic functions of
paramctcr0

(C) If in a Lie goup prmcters vey ovcr closed int€rval, the group is called compact
(D) A compact goup is not oquivatent to a unitaryrepresentation -

ll. Su(n) ttaving unit detcrminant marix has indcpcndent paranet€rs equal to
(A) n(n-l) 19) n2-l

I

n(n-1)
2

(c) r? (D)

12. h Sw(3) schc,me existc,lrce of eight baryons were proposed by
(A) M. Crell-Mmn and Y. Ne,cman ' (B) Itukaq/a

(C) Fmi (D) E. Crardner

13. Green's function forPoisson's equation V20(rz -{) = - 
p(r2 -t) is

tg

(A) *i'r*'l ta)' lr' - r1 I

(C)l\\''' 
lr, -q | 

(D) 4rcl r' - ql
14. The. parametic equations in case of problem ofbrachistocrone are of

(A) cat€nary (B) parabola

(C) ellipse (D) qcloid

Physics (Code : 17) 3 P.T.O.



22

15. If Lagrangian is expressed as L :1m12
2

0 +0 sin20 -mglcos0 then Hamiltonian H

is given by expression

(A)
" 

=#[162 +162]-mglcoso (B)

,=#[*.*]*-sr"o,e (D)

H=-l-
2ml'

H=+
2ml2

*'i
sin0

P; +mglcos0

(c) Pe'* -mglcos0E
sin2 o

16. Jacobi's form of leas action principle is

t\ t2

(A) aJat=o (B) lJ)nre.;dt=o
t1 rsi

(c) oltr-v(q)ldp=a {o) aJ.fzln-v14pp=o

17. Q : q"cospp, P = q"sinpp represent canonical transformation for values of cr and p

(B) l, I2

1

I
2

1

2

(A)

(c) I(D) 2,
2

18. The motibn ofthe q/stem in finite intenal oftime is described by an infinitesimal canonical
tansformation generated by

(A) Iagrmgian (B) Ilaniltoniar

(C) generating function F,(9, Q, t) (D) generating function Fr(1, R t)

19. 1L*, Prl :
(A) -Py (B) T
(c) Pz @) -P.

20. Pick up the wrong statement

(A) I-agranges brackets do not obey commutative law

(B) Lagranges brackets are invariant under canonical transformation

(c) {9i, p.,} :6u
(D) Lagranges bracket obeycomrirutative law

21. fire angular velocity compoirent or* is equal to

(A) $ sine sinry + e tot,y (B) $ sing cosy - e.irV

(C) $cose + ,7 (D) $ sine cosy - $.o.,y

Physics (Code : 17) 4 Contd.
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22. From Euler's equation, x component of torque t, is

(A) t, rir* - (1, - 13 ) corro, (B) Iz ,i,* - (Il - I, ) orror,

(C) t, ar*-(t, -I2)ara, (D) trrir*-(1, -I1)coror, .

I,, L, L are principal moment of inertia

23. A particle is at rest in rotating frame, the pseudo force acting on the particle in the rotating
frame is

(A) rero (B) onlycentitugalforce

(C) onlycoriolisforce @) bothcoriolisandcentifugalforce

24. If the nutation of slmrmeEy a:ris oftop is fixed at an angle 0o then the top precesses with

angularvelocity, fi =

(A) b - acosOo (B)
b - acosOg

(D)

. 
sinOs

b-asinOe
cos09

25 fhe frequencies relatod to oscillaorymotion ofti atomic molecule having dorns ofmasses
lI], M, m are

(c)

(A)

b-acos0o

sin2 eo

IK IK
{; *d ,/rtn

(r, )'
(D)

26. From action angle variable procedure the frequeircy of Kepler proble,ln is give,n by

(A) 4rKm 4n2K2m

iJ;r.IrrL,f
+t?x2m

(r,)'
(B)

(c) tffi.,urffi
where K is force constant.

4*2K2m(rr(c)

27. For harmonic oscillator Hamilton's principal function S is

(A) JHat 1o) Jroo
(c) -ot (D) J-,
where L is Lagrangim , H is hamil as

tonaq a=-r(e,t)
Physics (iodp : 17) 5 P.T.O
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28.

30.

31.

The dipole tenn in the vector potential of a current loop at point ? varies as

(A)
I

I?I
(B)

I

ll(c) r?r c,) r?r
29. Pick up the wrong stateme,lrt :

(A) Lorerfiz gauge treats scalar and vectorpotential on equal footing
(B) L t,or*t gauge vector and scalrpoteirtial statisfyttre wave equation

with source t€rrn on the right

(C) A':A+ Vl, and V'=V-* are gauge tansfonnation equations
dt

I

(D) In Lorentz gauge ?.i = poeoV where A, V are vector and scalar potential and )u

is a scalar fiinction

?t,

The value of poynting vector at the surface of the sun" if the power radiated by sun is
30.8x1025 ri,atts and radiui of sun is 7xl0t m is,

(A) I 10.?x107 wanlmltef
(C) 4xld w*tlmao?

(B)

(D)

Icoso
2

5x107 watt/metef

8x107 watUmetef

For centre-fed linear antenna of length 4 time averaged power radiated per unit solid
angle at kd: n is

"or2,2
(A) +zltc sln 0

(B) *"*"(;.o,e)

,2(c) I
2trs

*'(]*'e)
(D) P

- 
sur

2tcc
Icoso
2sin0

32. Power radiated by an electic dipole is proportional to

(A) sqwre of frequency (B) fiLluency

(C) cubeof@uency (D) fourthpow€roffrequency

33. kr IGanrer-IkoilIg relation with dielectric constant e(ro)

(A) Re e(ro) is odd in ro

(B) [n e(ol) is even in or

(C) Both real and imaginarypart e(co) are odd in ro

(D) Re e(<o) is even in ro

Physics (Code : [7) 6 Contd.
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34. A point charge q is at rest at the origin in system So. The electric field 'Er' due to the
charge in the system which moves to right with velocity vo along x axis relative to So is

(A) EZ =1q*o
4nes ;ro ;3

(B)

-d lr
"2

I

I
F- :-

4reo
I 9xo

c

t'

I jzo

Irol' o"'o[,5
lqv

Ir 13

I(C) E, =

'""0[,5
(D) E,=

I rs l= [x62 
+ yo2 + ,o')%

35. Larmor formula for the power ralliated by non-relativistically acceleratd chaqged particle
is givenby

I 2e2(A) P
4ues 3 c3

P= I ?*^'
4nes 3 c'

a (B)

(D)

36. The form ofpotentials (vector and scalar) which ofiibit the dependence ofpotentials on
the velocity of charged particle was named by

(A) Ikamer Ikoning potential (B) clausius - Mossoti potential

(C) Lienard.Wiechertpote,lrtial (D) Thomsonpohrtial

37 . Relativistic tagrangian for a ctrarged particle is given by

(B) L I -mc2

(c) p=.1 e2a2- 4nes c3

where a + acceleration

u2- ,e0
co

"213;5-

,-**eil.i-"0
c'c

a-) -)L=rU.A-eo
c

P= | 2

4rreo 3

tI2-7(D) L=-mc2 *ed.i

(A)

(c) L = -mc2

where U + velocityA, Q vector and scalar potential.

38. The classical Thomson formula for scattering is valid at

(A) higlr frequencies

(B) low freque,ncies

(C) incident photon mome,lrtum comparable to me

(D) where incident photon momentum can not be ignored

Physics (Code : 17) 7 P.T.O



39. width of the Gaussian wave packet in K space for wave function

j 
"-,.-*o)2cr"i(xx-rot)dt 

i,
--o

(A) J2" (g) zJza

(c) ,(*)n (D) +{a
40. Which of the following is tue for Dirac delta function?

(A) 6(x):imaginry

(B) 6(x) = odd tunction

(C) x6(:t) * 0

(D) u(*' - "') = f tuflr + a) + 6(x - a)] ror a>o

41. In mome,lrtum space tlamiltonia is repr,esented by

(A) H= P' *,(-+A) ra) ^=-*o2 
+v(r)

2m

g =ia9+?.
ar

42.

(A) Operator representing an obsenrable and state ket are independent of time in
schrodinger's picture

(B) In Heisenberg picture state ket changes with time and operator representing
observable does not change with time

(C) In interaction or Dirac picfure both state ket and operator may change with time

(D) In Heisenberg picture both state ket and operator also change with time.

43. The uncertainty product (A'I(XAP) in the nft state I n > of one dimensional harmonic
oscillalor is

4. In case ofaddition of two coururting angulr momenta *thir: /2, jr: % dimension of
product space is

(A) 2 (B) 4

(c) 8 (D), 6

Phyrlcs (Code : 17) 8 Contd.
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Which of the following staternelrt is correct?

P

(A) nh

trf.l(C) T

(B)

(D)
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45. Pick up the wrong state,rnent regarding Pauli-spin matices or, ty2, <r3.

(A) 6,616, = 6

(B) They are traceless

(C) TheyareHermitian

(D) Square of each pauli spin matrix is unitary

46. The Hamiltonian for a pertubed harmonic oscillator is given by
nD2 1^
ff=5*)pr2 *2-Ai, whereAis aconstant, ai is small tleir E$) is21t 2' '' 

z
(A) nh,o A'(B) _ 

rw
(c) z,ro (D) (".i)^

47. Choose the correct stateme,lrt

(A) The rctational matrix for infinitesimal small rotation is unitay
' (B) Fortanslational symmefiytlre qrrrnetryopermordoesndcormnute withl{miltordal

(C) Time displacement qmrmety operator is not mitary
(D) For time displacemen! qmrmetyHamiltonian is time dependent.

48. Total ryr* (r, 0, 0) wave function for hydrogen atom is given by

(A) (d'"-fr .,) H'G)'l-fr)tfr
/ \ - 

a ,-rl
(c) (,-fr)t* @) (+)'(*)'"-fr

49. The Fermi enerry Ii of N no of electons in cubical ftree dim€nsional box of length L and
number density n is given as

(A) ft(r\%
m \fi/

(B) *(*)'

(c) h2tc2

2m 2n
50. For linear stark effect non

.A

(A) <2,0,01H'12,1,-l

(D) 4e\%2m \r/
vanistring Matrix elBme,lrts of Perterbed Hamiltonian H, are

>, <2,l,o1fr';2,1,1>

)n

(B) <2,0,0;I1',;2,1,0 >, <2,1,01I1,;2,0,0>
(c) <2,1r-l;fI',;2,0,0> and <2,0,0;ff,;2,1,-l>
(D) <2,1,1 1ff'12,1,-t> and <2,1,-l ;ff,12,1,1>

9Physics (Code : 17)
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5 I . If spin-orbit interaction is considered then for 2P y state, ene,qgr is

(A) Ke2 q2
(B)

Ke2

8a,s 12

Ke2 a2

8ao

(D) Ke2 cr2

8ao 6 8ao 12

where a - fine stnrcture constant.

52. Clebsch-Crordon coefficie,nts

(A) does not obeyorthogonalitycondition

(B) doesnotobeynormalisationcondition

(C) can be evaluated with proper recursion relation

(D) can not be evaluated by anyrecursion relation

53. WKB approximation is valid when

(A) Potentialischangingrapidly

(B) Potential must change slowly over nranywave lengttrs

(C) Kinetic enerry is not sufficiently large

(D) when the particle moves over the distance r"=-*** lffil*)l ,, ilx)

54. In variational method the trial wave function which produce agreeable r€sult for ground
state energy for He-atom is

4s{r*"lq-,:l)(A) Y(q,12) = Ae 'o

(c)

(B)
A

eaov(ri)=(*)'

-/(\+rz\
(c) p(!,12) = e a0 r[(q -rz),(q +r2),12]

-"'l$*u)12

(D) rY(q,r2) = Ae as

55. Slater determinant for N particles gives information r€garding

(A) Pauli'sorclusionprinciple @) Bohr'sprinciple

(C) Trmsitionprobability (D) Ptraseshiftinscattering

Physics (Code : 17) l0 C,ontd.



56. In perturbation theory if tf, is constmt and H'(t) : 0 for t < 0 ; H'(t) : H' for
0 < t S t then probability of transition from I m > state to I K > state varies as

(A) r (B) +
I

(c) (D) 7
I

T,

57. A one dimensional brmonic oscilldorwiffr mglllr fiequenryoo md chrge q is in gromd

state at time t:0 and electic field B is apptied for time t
l+

where H'(t)=l-qE* for octst
I o othemrise

Probability of transition tor2 state is

q2E2

mi<os

j(.,0")

((urot

2sln
(A) (B)

(C) zsto (D) sin2 |(rorot)
58. For larger €nergy differe, rce betwee,lr two states 

t-

(A) spontaneous and induced e,mission are of equalprobability

(B) spontanous emission is of less probability

(C) ktduced e,mission is ofmore p,robability

(D) spontaneous emission is more p,robable

59. In case of elastic scattering from a rigid sphere the total scattering cross section in low
ene4grlimit is

(A) 2na2 (B) ra2

(C) 4r* (D) 6**
60. Which ofthe following state,ment is tnre?

(A) Parity operator commutes with linear momentum operator.

(B) If P.E. U(r) is synmetric function of r the,n hamiltonian is invariant under parity
tmsformation

(C) Parityoperatorcommuteswith ? operator.

(D) Parity operator is not unitary.

61. The wave function for two ide,ntical particle with qpin % ,t
(A) gmmreEic

(B) mtisyrnm€tic

(C) both sy-rnmetic md artisymmetric

(D) representedO, 
#[Ur,(xr)Uer(xz)+UB,(x1)UBrt*z)]'

Physics (Code : 17) ll P.T.O.



62.

63

(C) frmc2y = sy (D)

The cross terms betrveen the positive and negative
oscillate with frequency f, so

(A) f is less th* 2\'
h(B) f is related to amplitude ofpositive energy solution of wave packet

(C) f is order of l0 sec-r

(D) f is proportional to amplitude ofnegative energy solution
65. The hole theorypredicts

(A) negative energy electon cannot be excited to positive energy state
(B) the'hole registers absence of an elechon of charge -lel and enerry +E in vacuum
(C) pairproduction

(D) transition to manyparticle theory describing particles of single charge
66. The four solutions of Dirac equation corresponding to a fr,ee particle at rest is represe,nted

by equation
' .t

(iermc')

Dirac y matrices satisfy

(A) / is trermitian

(B) y matrices are2x2 matrices
(C) They are not related to Pauli Spin Matrices

(D) ,o = [] ll *n*" r is 4x4 matrix' L0 ll
Dirac equation for free particle is given by

(A) 
[.a 

i*o,,"r]v=Ev (g) 
t

Etyv
-, -+

Ccr,.P

64.

)

+l for r =1,2

-l r =3,4

["+l +pmc2 V =EtyCa.

energy solution in expression ofcurrent

\y'(x)=o'(g)e tr fore= where the spinor ro310; is

(A)

[il

ltl
(c)

(B)

|il

|il
Physics (Code : 17) t2

@)

Contd.



67. The Noether's theorem is related to continuous transfomration of coordinates with
(A) variation of action is non zero

(B) variation of action is zero, field functions and their derivatives are conserved

(C) field function is not conse,lrred

(D) derivative of field function is not conserved

68. Entopyof ideal monoatomic gas is given as

(A) nkrog"(*).'i* rr) nkrog"(i).i*

(c) nkrog.(*).i* ro) nkrog.(*).i*

where r=r1ry\x
Second order phase tansition is characterised by
(A) entropy is discontinuous at trmsition temperature

(B) no late,lrt heat continuous change in entopy, continuous change of orderparameter

69

from zero as the temperature drops below hansition temperature

(C) there is late,nt heat

(D) the first order derivative of Gibb's fuitction changes discontinuously at transition
tenpe,rafure

70. In case ofwhite dwarf star of mass M in non relativistic case the radius R of star related
to mass as

(B) ReM

n*l
M

7l . Joining two moles of two ditrenent gases by ranoving partition betwedn them, the enhopy
ofjoint syste,rn increases by
(A) 21o4,2 (B) ark
(C) 2nkloq] (D) 2nlo4,Zwhichis Gibb'sparadox

72. At high temperature and low demsitythe equation of state for ideal spinless fenni gas is
grvenby

(A) #=r.h+.. r,) #=r-h+.

(D)

(c) a;PV =l*
KT

l13 PV

-=l+KT
tL37;

where u =I and ), =v
( zrrn'\bl-t

['*rJ
Physics (Code,: 17) l3
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73 In case of Grand canonical e,nsemble the probability that a system has N, particle is
proportional to <o(N) which is a Gaussian dis;tibution ofN cerrhed abut N with a width
equal to AlrI which is equal to

(A) (B)
2KTN

(c) 2KTN
(D)

,? _aP

74. Quantum Mecbanical version ofliornille's theore,m is given by

(A) **=r, (B) fi*=[H,p]

(c) ,o*=Hp+pH .. aPflt_-
ar

dp

dt
where p is the densrtyq€rafiormdH isllmiltonim

s3
Ft*t'1

75. The equation for eirhopy N-Nlog

miqocaonical ensemble is
(A) lvlarcqrc[Bolanmequmim (B) NavierStokesequation
(c) Gibb'sequation (D) Sack.rTet,odeequation

76- The ttansfer gain '&'of m rylifier cmploying feedback is related to transfer gain A
without feodback is

(A) 4:A

/KTN,-
1l u2

(c) 4:#

AP

ar

Av

(D)

for Boltzman gas inK2

(B) 4: t
(D) 4: t

where B is feedback factor
77. Amplifier has a volt4ge gain of-500. The gain is reduced to -100 on applying negative

'feedback. Then the fi:edback factor B is
(A) -{.004 (B) _0.008

(c) 0.00s @) o.oo3
78. The astable multivibratorhas

(A) two quasistable states (B) one stable one quasistable states
(c) two stable states (D) one put wave form is saw tooth type

Physics (Code : 17) 14 Contd.
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79. A wienbridge oscillator is to cover frequencyrange from 20 Hzto20KHz. The variable

capacitance has a value from 30 PF to 300 PF. The resistance values required to cover

the frequency range are

(A) 26.5 MC), 265 MC), 265 Kc, (B) 26.5 MO, 53 MCr, 106 MC)

(c) 26.5 MC), 13.25 MCr, 6.6 MO (D) 26.5 MCr, 2.65 MQ, 265 KO

80. [n case of differential amplifier the output voltage vo is related to difference betwee,lr

voltage V, - V, as

(A) vo =P(vr-y) 1e) vo =&- I
" Rl " RlVz-Vr

(c) vo =f [v, -v,f' . to) ,o =*(r, -v,)'
where Y ;i*e gain of the arrplifier qnsterr

Rl
81. Boolean identity (A + BXB + C)(C + A) =

(A) A+BC (B) B+AC
(c) AB+BC+CA (D) C+AB

82. Boolean expression Y = A.B is the expression for :

(A) NOR gate (B) OR gate

(C) XOR gate (D) NAI.ID gate

83 . If the angle betwee,n incident x ray and diftacted ray is 4,0 then the angle of incide'lrce is

(A) 60o (B) 40
(c) 7tr (D) 2v

84. Madelung constant of ionic cr,4stal having linear ohain of ions of alternate sign is

(A) -e2 Llzbgzl 1r) !4rrbg2l
4neg rg - - 4MO to'

^2(c) *+obg2t (D) i-Llrroszl47ttg 19 lrltO t
where ro is shortest distance between adjacent ions.

85. In case vibrations of one dimensional diatomic lattice for K -+ 0 the two value.s of ol are

gtvenby mm(A) .* = {;, ,- = {M

(B) .. = 
[ru(* 

. *))',,- = *rm
29 m

, '- ={ilm+M
(c)

(D)

@+=

C0, =T
6

\IM [,,[* #))'
Phy3ics (Code : 17)
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86. Specific heat at constant volume Cu at temperature T as per Einstein Model shows
behaviour as

(A) C": 3Nr<,--T C" a T3

/. r2 &
(c) 

", 
* i ro) c,: 3NKo[#J-"lfr,

.o - freque,lrcy

87. The density of states D(E) in three dimension is given by

(A)

(c)

:
L3 is voldme, E + energy

88. Ratio of thermal conductivity and electical conductivity is

D(E)= +(ry")'

D(E)= *(#)%,/' (D) D(E)= L(
2n" \

2Mv

D(E)(B) =*(#)%,-%

)"'

(A) ;(?)' @) ;(?)"
(c) ;(?l+ @) i(?)'"
where T is absolute temperature, \ + Boltman constan! e + charge

89. The effective mass of electon is (E being €Nrergy and k + wave vector)

(A) "[#| r") ;#
(c) *ff r,) o,l*)'' '- 

[o"-')
90. l.orerrtz field is given by

D
(A) E+ a

t6

(c) E* +' Jto

(B) e+8
tg

(D) E+ 3P

2eo
where F, is applied electric fiel4 p - polarisation density, eo - dielecnic constant
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91. The maximum magnetic mome,nt in case ofpararnagnetic substance is

(A) F, Ns J (B) P, Ns J(J + 1)

(C) ps Ng J2 (D). Fs Ns

where ps Bohr magneton, J total angular momenhrm g is Lande factor

92. The [ondon Penetration depth ].(t)
(A) becomes zero attansition temperature

(B) increases to veryhigfu value at transition te,rnperature

(C) At temperature less than T < T. penetation depth decreases and increases randomly

(D) l"(T)aT i

93. Carrier conce,lrtration of electon in intinsic semiconductor varies as

(A) ,*n[(n'-"%*)

(c) "*o(("."%*)

(B) *r((r' -"x,,)

(D) *r({"..*%*)
where EF - Fermi energy, E" - Conduction band erne(gy and q, - Vale,nce band energy

94. The mean sqwre radius <f> of nuclear charge distibution of nucleus of radius R is

(B) <f>

(D) <f>

: 1R,
5

: 1R,
2

:?R
3

: lR,
3

2

2

(A) <?>

(c) <f>

95. [n case of deuteron problern

(A) The necessity of tensor force was due to zero qudrupole mome,lrt.

(B) The tensor operator was not spin dependent.

' ;, r)[a, i)-a, a,(C) The tensor operator was expressed as Srz = 3l i
where i = 

i, ? separation distance b"t*eeo\protdn'and neutron.
lrl

o, 02 are related to spins of particle I arad2

(D) Average value of S,, overall direction is non zero.

96. Chosse the wrong stateme,lrt

(A) Positive and negative sign of scattering length indicates whether the system is a

bound or unbound state

(B) Foi low €nergy the same nuclear pote,ntial can describe the singlet state scattering

of both n-p i.nd p-p systems.

(C) Heisenberg suggested that saturation of nuclear force can be explained by assuming

the existe,lrce of exchange interaction betrreem nucleon pain.

(D) There is no isospin invariance nor spin dependence in case of nuclear force"

Physics (Code : 17) L7 P-T.O.



97. Which stateme,lrt is tnre?

(A) lHe J' *ut lri it govenred by pure allowed Cramow-Teller seloction rule

(B) iff - lfte+p- is governodUyg,nfyfermi selectionrule

(C)'lo-E- lfN* is govenredbyGamow-Tellerselectionnrle dF€rmi selection

(D) fff"i-, fl,i Oecay is governed byFermi selotion ruIe
In Bethe Weizsacker formula forbinding e,nerg5rthe coulomb repulsion energrte,rno is
givenby

rule

98.

3e2z
5 4fiesro A2 %r)

3e2(A) (B)

3e222
5 4reers A

99,

@) The critical €Nr€rry for fission does not depelrd on

100. Pick up the correct stateme,lrt :

e2_1
5

(D)(c)

5 4negrg

^y,where R + Radius ofnucleus is rpm, 7* +Total nuclear charge, A-Atomic nlmber
Fission process based on liquid drop model has feat,res as

(A) If coulomb energr is greato than twice of surface eneqgr the,n the nucleqs is stable

(B) If 2ES = Ec, then critical value of
[*)"="

(c) If < I then nucleus is unstable against spontaneous fission

4*oto
z

ff)ta,
(A) The difference betweeir the masses ofthe particles of diffe,rent isospin in a super

multiplet owe their origin to weak inte,raction
(B) The weak interaction is due to exchange of photons

(Cl The colour property of quarks are proposed to avoid failure of pauli,s exclusion
pinciple

(D) In the quark model the shong interaction is due to exchange of ol bosons. .
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