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B.Sc. 1st Semester (General) Examination, 2019 (CBCS)
Subject : Physics
Paper : CC-IA/GE-1

Full Marks: 40

The figures in the right hand margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.
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Answer any five questions from the following: 2x5=10

@ I A5le drae Ted e ¢

(@) If |4+ B|=|A-B|, prove that 4 and B are perpendicular to each other.

|A+B|=|A-B| ==, 299 @ A4 9] B T[T THT 79|

dy
(b) Solve the differential equation 2xyd—= 3 y2 +x°.
dy -
2xyd—=3y2 +x7 o AReRelfb Fam = |
b

(c) The position of a particle at any instant 7 is x = 2%, y = , z = 37 (x. v. : are in meter
and 7 is in sec.). Find the velocity of the particle at 7 = 1 sec.
1 A OB PN ORER x = 20, y = F, z = 3t (x, y, z FOR €2 ;1 GEE o=
geIre) | + = 1 GIce Fba @91 Refa a1

(d) Explain the principle of conservation of angular momentum.
@i SAEeR AT qAB IR = |

(e) What is geo-stationary satellite? What is its utility?

e TAAZ P17 OF A@EATS! F?

(f) Prove that angular momentum is conserved for a radial force F(;-): Fir) r.

oA TR A0 WA I F(r) = f(r) F-F CFE @O TIE@S Feghee =
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(g) Show that in case of longitudinal strain the work done per unit volume is equal to

Y4 x longitudinal strain x longitudinal stress.

orile (@ S Rplod e @ St Feinla W Vs x e e X S AT

A |

(h) Determine the relative velocity of two photons moving towards each other.

w6 bn oraitEa i sifoRie 2 o s @9l o s |
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Answer any two questions from the following. 5x2=10
@ I G5 Are T e |

2. (a) Show that 4x(BxC)+Bx(CxA)+Cx(AxB)=0.
NS @ Ax(BxC)+Bx(CxA)+Cx(AxB)=0 |
(b) Determine the unit vector which is perpendicular to both the vectors

2=f+}—/€ and B=2i-]. 2+3=5
A=i+j—k QR B=2i-; =37 qfox wfeers e @3 co3a Refa =t

3. (a) Write down the equation of motion of a particle moving under central force.
@®mel AEE PO SfoE @I AR AN @G|

(b) Prove that in rectangular co-ordinates the magnitude of areal velocity of an object moving

1
under central force field is —2-(xj)— px). 2+3=5

oI A @ (FE AT AN AfSNE @I TWE FIGAN FAICE CFAW ([ TN

1
28 —(xy—x) |
2( Y=

4. (a) Draw the strain-stress curve for a wire within elastic limit.
Rfezsie TwE T @ oEd [Rpfo-Men @ifba e 3|

(b) Establish the relation Y =3k(1-20), where the symbols have their usual meanings.

1+4=5
Y = 3k(1-20) TEH 2fed @, @A Brelk epfre e s |
5. (a) Write down two postulates of special theory of relativity.
oo wneifeee T 9o @ |
(b) Using Lorentz transformation equation, show that 2 _ .22 _ 2 _ .22, 2+43=5
FEIRIET TAE FAFIE AT IR @€ @, 2 _ 22 = 2 _ 22 e epfere wnd

e |
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Answer any two questions from the following. 10x2=20

@ P 7o Avsd Beg Wi |

d’ y
(a) Solve the differential equation ;—2-+ y=cos2x.
x

- +y=cos2x WIFE AN TN [T Tt |
X

(b) Determine the amount of work done to move a particle from (3, 2, —6) to (14, 13, 9) along

d2

)

=

[

a straight line under the action of the force F =47+ j+3k.
F=4i+ j+3k I AR @I 0 (3, 2, —6) TY @ (14, 13, 9) Rws Fwemza
[ T are s e Face =@ [ st

(c) Show that the motion of a floating object is simple harmonic. 4+3+3=10

e @ @b SN WL Sife FAFe (HiEse |

(a) Find the centre of mass of a rod of length [ whose density is proportional to the distance
from one end of the rod.
1 T @b MeR SAE® W IR TF TNY A0GT GFAT (A TA0IH AN AT |

(b) Show that the total linear momentum of system of particles about the centre of mass is

ZEro.

CRIE (T SICRHS AT (@I G TYRI (M6 RS S/ *+77 |

(c) Two rotating bodies A and B of moments of inertia 7/, and /,(/,)/z) have some kinetic
energy. Which one will have greater value of angular momentum? 4+4+2=10
A @3 B qfb I U GOl ANE [, AR Lp,(1,)15) | ORI TN =, @i
Lo (T SARst @ =2

(a) Prove that a shear is equivalent fo an extension and equal compression in mutually
perpendicular direction.
o PR @ AP wfeers Mee epiie @ T Ao, FSET AT |

(b) By applying a force to a wire of length / and radius r, the wire is elongated. If the volume
of the wire remains unchanged show that the Poisson’s ratio for the material of the wire
is Y.
[ Ty e r PR @66 O Tofa 9 eltatel S o 3 SOl 2w | A o SEes
SR A, O orile @, SR BAMIER AWIER S 2@ Ya |
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(c) If the distance of the earth from the sun is suddenly reduced to half of the present value,
then how many days will be in one year? 4+3+3=10

zﬁaﬁcﬂw%ﬁam@femmﬁmmmﬁ%mm,wwﬁmawm?

l 1 - . .
9. (a) Energy of a particle £ =Emv2 +5kx2= constant, where v is velocity and x is position.
Derive the equation of motion. What type of motion is it?
JEE PR
I TN I E=5mv +Ekx = &3, @A v 291 ifSrael 92 x I@fa o=z |
sifes e fdy st el = APIOT (eI |

(b) A simple harmonic motion of a particle of mass m is represented by the equation
x =a sin(wf+0), where the symbols have their usual meanings. Determine the time-

averaged kinetic energy and potential energy.
m I G PN AFe (eisife X =asin(of+0) AT AR difre, @2 e
Wwﬂmm»wmﬂwﬁﬁ%mammﬁ@ml

(¢) The equation of a simple harmonic motion is x = 2 sin(T/2t +7/4) . Find the time period
and maximum velocity. (B+1)+(2+2)+2=10
G e Esifer AMel x = 2 SIn(/21 +7/4) A, (TP € s @) Mol Sl
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