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PHYSICS — MINOR
Paper : MN-1
(Basic Physics-I)

Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.

ANFTRE SIS oS e

S| (F-(FE A 2TAE T Wi 3 Ox@

R

(F) G e MAHT T TN @t @ 2 S|

() NS @ A=i+4]+3k 9% B=4i+2] - 4k 9 Soitag =9
2 A%

N e~* Wmﬁﬁ(ﬁ‘lﬁ@@(ﬁs,@w-w<x<wl

([) (RIS @ F = yzi + xzj + xyk I el 7o

(®) TSN CNT WO O (r, 0) G I AR (©FF 7 = r7 @A 7, 7 -1 Jhaw s 4l 4
(939 | F167 oot Hefa e

®) F=2i-]- k 0 SR < 01 (0, 0, 0) (< (3, 2, —5) RAqTS o150 T PO 9ifznel fefe
|
(2) ST 2 97 OfeAT (Tl |

(&) AT g 98 SRBCER S @ |

LTS RS9l (ATF WO 95 0 o W W5 “iof5 2raa Teg wie |
et -3

(F) F=zj+xk o333 (1, -3, 2) Regre sl e s
() TrEerRTE jq [Age IE 4R 97 e wHel @l |

() A= (axzy + yz) i+ (xy2 - xz2)j + (nyz - 2x2y2)/Ac (03I CIRORTE™ Wiy S0al | a-99 (G208
N G A (o34 Ao aa? 8+8+(3+3)

Please Turn Over

(1197)



[ B(IstSm.)-Physics-HIMN-1/CCF

(2)

ol @) (@) o (e 38 Ui o (6, ¢

81

() f(x)=—x2+x4mﬂ$¢ﬁawmewﬁ={@%ﬁcﬁm|

G
®)

)—aaﬁa’w‘rmmf%ﬁmﬁaﬂm TR |

(@) ot g8 AT g 97 (93 F IR §-q e e Tt

(Q+Q)+8$3

x = 0 @ SMATF £ (x) = sin x-47 o B e STl

W@dg=xdy+ydxtﬂ$%ﬂ“’ffwi‘1|

() f(x) = logx SCAFHY @foa S |

4 ot A T FC IR AT I (@
dx

(]) (D? + 4) y (x) = sin 3x (@AW D=
8+3+3+8
faert - ¢
€| o IR TN (939 7= cosor | +sinor § @A o & T (1S (3,
(@) 99 offetaet v, r -9 AL 9|
) wﬁawwawrﬁﬁﬁcmwﬁa@mﬂﬂﬂeﬁﬁﬂmwﬁmm%
(o) Fxv 930 FS (oI | 8+8+8
vl (@) I U @R T 0 (@01 6 e I |
Q) emcfwm—mmm¢mwa@m@wwwwmmm?
(3) ¢ I G I (FAF SIRA D=6 = +1) ]+ (120 -8k 1+ = 1 70 5 ferefy w1
([®) 2 &% G3R 10 SN TFE 46 TgE A (939 IAEH (3?+2f—/2) aaa(f—f+312)|awwc¢tzf
g (939 fNdizd S| O+ 8+O+3
ql (3) RIS T, el JECRTE SO (T I CFIfeld st 7 A= = |
Q) e @, (FEa IACREG A6 T 9T TS TFS = |
(1) SIS ARETT (oA Faefet e S|
@) e &, JEIPICF T Al Botarzs (b s a1 Fefonfiers woer v PSR
vl (@) TGS TS G Tl e |
(1) T I T D (AR foetad (I e seedi g off<ey fefa < |
. K.
C) F=r_2r T & r YRy o aifE ey st 3t

(1197)




(3) ( Bt Sim.)-Physics-HIMN-1/CCF |

s (@) W@ Rosa Aaf$rs oBaoia safl ey aar

1.

() A @l R3e ata @ sisne aa

(5) RN HAD) R p

(@)

(b)

(c)

(d)

(e)

®

€
(h)

(a)
(b)

(c)

(a)

(b)

B4+Y+23

[ English Version ]

The figures in the margin indicate full marks.

Answer any five questions : 345

Write down the differential equation of a simple harmonic motion and explain.

Show that 4= i+4;+3% and B = 4]+ 2j -4k are mutually perpendicular.
Draw the graph of the function : ¢ .‘"2 where — o0 < x < oo,

Show that the following force is conservative : F = yzi + xz] + xyk.

The position vector of a particle in plane polar coordinate (r, 0) is 7 = r#, where 7 is a unit vector
in the direction of increasing r. Find the velocity of the particle.

Find the work done in moving an particle from (0, 0, 0) to (3, 2, -5) if the applied force
is F=2i- j- k.
What is centre of mass? Explain its significance.

Write down Pascal’s Law and Archimedes principle.
Answer any five questions, taking at least one question from each Group.
Group - A
Find the curl of the vector F =zj + xk at (1, -3, 2).

State Divergence theorem and write down its mathematical form.

Find the divergence of the vector A= (axzy + yz) i+ (xy2 — xzz)j' + (2xyz _ 2x2y2)/€.

Find the value of ‘@’ for which 4 is solenoidal. 4+4+(2+2)
(i) Draw a spherical polar coordinate system (r, 6, ¢). Indicate the range of each coordinates.
(i) Find the unit vectors 7 and 9 in spherical polar coordinate system.

Find the point of Maxima and Minima of the function f(x) = —x? + x4, (2+2)+4+4
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4. (a) Determine the Taylor series about x = 0 for f(x) = sinx.
(b) Show that the following differential is an exact differential : dg = xdy + ydx.
(¢) Plot the function f(x) = log x.

(d) Solve the equation (D2 + 4) y (x) = sin 3x (where D zdi) and find the general solution.
x

4+2+2+4
Group - B

5. The position vector of a particle is given by 7 =coswt i +sinot j, where o is constant.

Show that —
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the velocity v of the particle is perpendicular to 7

the acceleration g has the magnitude proportional to the distance from the origin and is directed
towards the origin.

F XV is a constant vector. 4+d+d

State and prove the angular momentum conservation rule for a particle.

Prove that in a force field if a particle is displaced, then the work done by the particle is equal to
the change in kinetic energy.

The angular momentum of a particle is given as a function of time by
L=6r27-t+1) ]+ (128 - 82k,
Find the torque at the time 7 = 1.

Two bodies of masses 2 gm and 10 gm have position vectors (Sf +2) - /2) and (f -F+ 3/2)
respectively. Find the position vector of centre of mass. 3+4+3+2
Show that the angular momentum is conserved for motion under central force.

Show that the motion under a central force is planar.

State Kepler’s Laws of planetary motion.
Show that the total energy of a satellite in a circular orbit is half its potential energy in magnitude.

3+3+3+3
Find the dimension of universal gravitational constant.
Find the gravitational intensity at a point inside a solid sphere of uniform density.
Calculate the corresponding potential energy at a distance r for a force field given by F = _[é r.

,
2+6+4

Derive Stokes Law from dimensional analysis.
State and prove Bernoulli’s theorem.
What is incompressible fluid? 4+6+2
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