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,own words as far as practzcable

Illustrate the answers wherever necessary

| Mathematical Physucs
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Answer any five questions : . - 5x2
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2 ‘Show that the area bounded by a’simple closed curve C

1s given by 5(_[ p?dd in case of polar coordinates (p,9)-

3. Prove.that ﬂn ds =6 for anjr‘ closed surface S.
. S ‘ ‘

-

4. Two solutions of d g—zg—xy—_+y:0 are €~ and xe*. Is the

s
-~

general ~solution Y= Clex.+céxex? Check bY ‘the

Wronskian.
/ 5. Rolling a dice three times evaluate the probability of
having at least one SiX. | o |

6. Determine the Jacobian for spherigal polar"cb—ordinates.

'¢/18/BSc/1st Sem/PHSH/CIT (Continued).

e

e L M T2 T TR T T G

Scanned by CamsScanner



7. Prov_é using .the property of Dirac delta furfctiqn

8(x —a) = §(a —.x)
\ﬁ From a deck of 52 cards, two cards are drawn in

succession. Find the chance tﬁat the first is a king and

the second a queen if the first card in not replaced.

Gr_oup—B
.Answer any four questions : | 4X5

\/9'. “Give a _rough plot of the force function F(x)=x*-4x+3.

What are the equilibrium points ? Are they stable or

unstable and why ? f | 1+1+3

?

€0, Initially at rest, a body of. man mis falling u'nrder action

of gravity and air resistance (R) proportional to the square

. of the velocity. (i.e. R« v?)

C/18/BSc/1st Sem/PHSH/CIT (Turn Over)
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Prove.that —— =log- 5
LT T me

where vis the veloc1ty ach1eved by the body after fallmg B
a d1stance X, g in the- acceleratlon due to gr‘av1ty and mg

= ka2 What 1 is ‘the max1mum Velomty the body can attain ?

a.

5 ) .
11.'48) If = f(r) and x=rcos®, y=7sin®, prove that.
-y? g——fﬁh—f%) }.f' - t- L 3
ox®  oy° - LY , | S
(b) Evaluate _[x 6(x+1]dx \ I .. 2
. dz‘ d h x Al ' .

12, Solve: dxg_zdilt y=-e;-; y(l):Q, %:1. . g
~ ©/18/BSc/1st Sem/PHSH/C1T (Continued)

Scanned by CamScannerﬂ



. .

5 i

|

* 13. (a)' The Gaussian 'I'J-,l'_ohahi‘,lity-‘,‘dis_tribution is given by |

- Ps,(x:u,.c); e' ,; —w<x<ow in usual .
'notation; ‘Show that it has two points of infl-exion at

- (b) Define the Dirac delta function §(x). Mention the
_properties_'of 8x). s T O (1+])
. ‘o : oy .
- 14, (a)~ _What is Baye’_s theorem'in the th_eo'ry of Probability ?
: . | )

/wf Cons1der three bags The f1rst one contams 3 white,
E ] red 2 green balls the second one contams 2 whlte
3 red 1 green balls and the 3rd one contains 1 Whlte
2 red and 3 green balls. Two ‘balls drawn out of a
randomly chosen bag, are found to be one Whlte and -

* one red. Fmd the probablhty that the balls so drawn

) came\frorn_ the .sec_ond’ bag. — ceide 3
' ‘C/I.SVBS.C/:I_St St:n’lt/PHSH/C.IT A Fooalilt | (Turn Cuer) :

Scanned by CamSner



. Group—C -

~ Answer any one question : ’ '_1_X_1'O

‘{15 (a) F1nd a. umt vector perpend1eular to _the surface

(x 2) +5J +QZ —8 at the pomt (1, l 1). 3

e (b) If';i = 6Zl +(2x’+ y)} - JCI;:, Caleulate J.j.:l n ds Qver the

_ entlre surface S of the region bounded by the cyllnder
P e S x-OJ Oandy 8.1 5
(c) An - | LIC agent sells on the a\tel‘age. 3 insurance
policies per week. Use Pmsson probab1l1ty distribution

to calculate the probab111ty that in a _glven week he
'will.sell some policies. e .‘ : | '. 2

¢

16. (a), -Using l,agrange’s method of undeterminéd multiplier,

find the volume of the greatest rectangular

parallelop1ped that can be inscribed in the elhpsmd

' ¢/18/BSc/lst Sem/PHSH/CIT " (Continued)
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2 2 2l . . 7z
x* y*r z - 4
2+b'2+ 2'21‘_ L - 4

9
a

(b) Solve the._ differential equation :

Y-2y'+y=e‘logx . 4

C/18/BSc/1st Sem/PHSH/CIT ~ ~  ° (Turn Over)
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Mechanics
Group—.—A
Ansvrer any ﬁve questlons o A_ T 5%2
‘/1 Dlstmgulsh between ‘true and ‘ﬁctmous forces | 2 |
2. A machme gun fires 50 gm bullets at speed of 100 m/ s. | r

. The gunner holdmg the machlne gun in his hands can
© exert an average force of 180 newton agamst the gun”'v
e Determme the maxlmum number of bullets he can five -

‘per minute. : TS AL kn 2

('I‘um Oz)er} -
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: \Calculate the work done by a force F kx2 actlng ona
,partlcle at an angle 60° w1th X-axis to dlsplace it from x)

-.tonanngthex-ams I S O I

; .The co ordmate of a movmg partrcle at any time ¢ 1s

. glven by X = et2 and y bt2 F‘md the speed of the partlcle -

Deter'mi'rie 'the Poiasdné’s -ratio and -b‘ulk niodulus' of a

_ matenal for wh1ch youngs modulus is 1 2><105 N/rnm2 5

and modulus of r1g1d1ty is 4 8><104 N/mm2 o

Calculate the lumtmg velocrty requlred by an earths

satelllte for orbltlng round the earth R 6,-4x106m

'g 9. 8m/s T e Py

What.'is resonance ? What is sharpness of resonance ?

2 k

. An. electren' 'wh'ose- rest mass . 1s 9. 11,<1o‘31 kg is. |

accelerated by potentral d:fference of 50 KV Calculate the

e’

-mass of the electron N . " g Q

. -

C/18/BSc/1stSem/PHSH/C2T - (Continued)
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J Group—B .
_ _Answer any‘four‘ qu_estion‘s 7: L -4_><_5
: \/é (a] What is meant by stable and unstable equ111bnum '91
' _(b) The potentxal energy of a partmle is . given by b
V(x-) x —4x —8x +48x Flnd the pomts of stable
e and unstable equ111br1um e ‘_ 2+3'
| \/10 Find the moment of inertia of a umform rectangular

lamma about a diagonal. Also ﬁnd M I. for square lamina
"-_:us1ng ‘the’ prev1ous result s % T 4]

. __/1 1. "Estabhsh the relat1on among modulus of r1g1d1ty, Young
v -modulus and bulk modulus g . C L 5

2 /12 Show how by mtroducmg the 1dea of reduced mass, a
' two-body problem under central force can be reduced to
a one body problem Py L _ AR )

| | i3.. Show ‘that the resultant of two S H.M. of the same period
' ~but dlfferent amphtudes and phases 1n perpendmular'
: d1rect10n is an: elliptic motion. For what conditions w111

the path of the resultant motion be a circle and a straight -

lme? :., PR . LE, © 7_3+2
14 Establlsh relat1v1st1c addltlon of veloc1t1es o -5
'C/18/’Bse/-lst- Sem/PHSH/C2T - — (Turn Over)
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- Growp—g. . -
3 Answer any one questlons " N 1x10

15 (a), Flnd the speed of a 0 1 Mev electron accordmg to
T classwal and relat1v1st1c mechamcs? 3

(b) A 200 kg prcuectlle is fired due east W1th an 1n1t1al"
; ‘elevatxon of 30" and initial - speed 500 m/s. If the

= latltude of the place is 60° N, ﬁnd the magmtude of |
A i.f_the total 1n1t1a1 conohs force LIPRY 9 1 3

b '(e)'-A sold sphere rolls down. over two dlfferent mchned-
| planes of the same height but dlfferent 1nc11nat10ns
~Will it reach the bottom with the same veloc1ty in
each case" will it take same t1me’-’ CT 4

16._I '(a") .Deduce an expressmn for the couple requlred to hmst -
o a umform cylmder (w1re) What 1s ‘torsmnal ngldlty

/(b]' \Calculate the velomty Wlth whxch a body must be
. e thrown vertlcally upward from the surface of the
earth, so that it may reach a helght 10R, where R is

.____.t_\......__.‘___’

‘the radlus of the earth 7' Tt R AL 4

o R 6 4><106m, M= 6x102“1<g

'G =6 7'><'10"‘-N._—"m2"/ kg?

- C/18/BSc/1stSem/PHSH/C2T . . . . " TB—2000
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Calculus Geométfy and Differential Equdtion
Unit—_I

1. Answer any three questions : | | | | 3%2 |

\/(,a(lf 1t ae” + be™ +2s1nx_2 ﬁndthevaluesofaandb
- x-0 SINX+ XCoS X

(Turn Over)
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Pu-nﬁ—dn—m-mmm-mur;rwmmrmmmwn!m e : |

\2_ |
(b) Draw a rough sketch of y'= ce‘_sh' X. L2
t’/(“.f:) Find the nth eierivaﬁve .of ' 2 -a2_ SRS 2

')' Find the range of Values of x for Wthh-
g |
| y= x* 6x3 + 12x2 ) 5x + 7 is concave downWards
. . , s _2

(e) From any point P on the parabola. y2  ,=. | 4ax,
,perpendmulars PM and PN are drawn to the co- :

ordlnate axes. Flnd the envelope of the 11ne MN

| 72
2. Anewer any one_'qﬁestiqns i U ‘ - 10X1
(a) i) Trace the curve xy? 2(a - x). | " 5 
i) If y:(sin;l x)2 prove that . - e | j'.
=By, —~..(2n . l.)xynﬂ -y, -0 5
| C/lé/_BSc/.}st Sem/MT_MH/GElT e ‘ AR “'_'(Continued)
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-;‘(b)‘si-)/ Find the_‘ asymptotes of the curve
y3_y.x.2+y2+x2—4=.0l

Vu) Flnd 1f there is any pomt of inflexionr on the curve

y 3—6u-2P R e . 5+5
Unit—11
3. A'nsw‘er'any‘ twovo"f fhe follovx}irig SR o 2%x2

‘er Flnd the differential of arc length for the curve

x = a(l - cose) y'— a(® + sme]

e s s.,ﬂ?)\l Find- the area of the cirele r= 2asin®.

-—
w—— e

- (c) Find the reductioﬁ formula for .[Sec" x dx .

‘ -

4. Answer any two questions :

2%x5
\/La) Establish  the reduction formula  for
féeinmxcos"; x dx, rf;, n being positive integers, .

greater than 1. Hence Calculate L’/z sin® x cos®x dx .

C/18/BSc/ lst Sem/MTMH/GEI1T (Turn Qver)
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| Find the area bounded by the parabola 4y =3x* and
~ the straight line 3x - 2y + 12 = 0.

R
t““
n

-

13

(c) Find the i_rolufne and surface area generated by the

revolution of the cardioid r = a(1 + cos6) about initial

z line.
Unit—III
5. Answer any three questions : - 3x2

- \/a/)’ Find the angle through which the axes are to be'

rotated so that the equatlon xv/3 +y+6 0 may be

reduced to the form x = c.

”

(b) If the pair of stralght llnes x2 = 2pxy y2 = 0 and
x2 — 2gxy — y? = 0 be such that each pair bisects the

angles_betvqeen- the other pair, then prove that

pg=-1.

(c) Find the the equatibﬁ of the sphere for which the

circle

C/18/BSc/1st Sem/MTMH/GELT © (Continued)
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Rty v 22 +02x -4y +22+5 =0,
x - 2y + 32 +1=0isa gréat' circle.
[ Find the point of intersection of the lines

A=

» rcos(® - a) = p and rcos(d -B) =

v ‘(e) Write down the‘ref.lection property of ellipse.
. 6. Answer any one question 2 | 1x5

(a) Show that the distance between two fixed points is

unaltered by a rotation of axes.

\/(b) F1nd the equatlon of the cyhnder whose generators
are parallel to the stralght line 2x=y = 3z and which
passes through the circle y = 0, x2 + 22 =

T, Aﬁswer any one question : - = 1% 10

. ‘(a) i) Prove that the f)lane ax+by+cz=0 (d,b,c‘ :t'.O) cuts
the cone yz + zx + xy =0 in perpendicular straight

1
lines, if’-—+—1-+l,=0. |
- a b c '

»

C/18/BSc/1st Sem/MTMH/GEIT - * (Turn Over)
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/1i) Reduce the equation—

e 4xy +<4y2 +4x+y-15=0toits standérd form.
. 545

~ () i) Show t_hat the equation of the Circlé which passes |
through the focus of .the curve: ;_=1fec_os¢9 and
touc'hes it at - the pomt g = a_- is

(1 - ecoscnt)2 = lcos(e - cx) el cos(e - 2a) 9

11) Prove that the f1ve normals from a gzven pomt to

a parab0101d lie on a cone. 4 s S
Unit—IV
8. Answer any two questions.: : o 2% 2

dé) Determine the order and the degreérbf the differential :

i + (_c_ig : =1+x
' .equation 4/Y dx :

: \}Jf Find an integrating faétor of the differeﬁtialéqhati‘on
xzydx 2 (x3 *ty)dy =0 |

SN

/)
(c) Define singular solution of a differential equation.

C/18/BSc/1st Sem/MTMH/GELT ~ (Continued)
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. 9- Answer any one question : : 1x5

A \(/a) Find g2 solution of the differential equation
dx Ytanx=0 in the form y = y,(4. Hence solve

dy

Ox y._ta‘n.x =COS X by the substitution y = Y;(x). v(x).

(b) By the substltutlon x2 ‘u and 2 = v reduce the

‘.' N equatlon (px - y)(x py) 2p to clalrant s form and ﬁnd -
R general solutlon

3/18/Bs¢/1stSem/MTMH/GElT T s (Turn Oizér)
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