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B.Sc. (Part - 1I)
Term End Examination, 2018
MATHEMATICS
| Paper - I
Advanced Calculus
Time : Three Hours] . ,[Maxirﬁum Marks : 50
e :mwﬁﬁwﬁwﬁﬁmaﬂmn
ooft 7E ¥ ofw T ¥
Note : Answer any two parts from each question. All

questions carry equal marks.

T / Unit-1

1. (a)ﬁqﬁ-rf@ﬁm&aafmmqﬂm

HifT :

x(log 2)7 + x3(log 3)7 + x(log 47+ ...’
x>0

Test the convergence of the series :

x2(log 2)7 + x*(log 3)7 + log4)T + ... s
x>0
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(2)

®) IR {a,)°, faws Fomsl L@

(@

®

T A 6 im St Wl <1,

n—>o a,

= fag wifse & nli_lgl;a,,=0|

If {a,}., be a sequence such that

lima,,+1

=1, where |]|<1 then prove
n—wo a,,

that liman=0.
n—wo

OR .
39 guit F AfEfRar w1 wWww Sifsg
fogw naf w2 2 :

nP

(n+1)P™

Test the convergence of series whose nth
term is :
) P

(n+1)7"®

& e oy o afvEi g g
Ifg 3k Faa 3t 9 vfws @, fearu)

Show that monotone sequence is
convergent if and only if it is bounded.

JDB 221 % _(8)
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2.

(@

®)

(@

®

(3)
&1 / Unit-IT
e ®e f(x) T H g(x) TRt forg
x=a W G T, A B f(x)-g(x)
fog x=a W daa a1 ¥ fag
If f (x) and g(x) are continuous functions at

a point x=a, then f(x)-g(x) is also
continuous at x = a. Prove it.

frafafad v & x=1 | wigw it
faa=m =ifsg

. [1+x?, when 0<x<1
f(x)=
1-x, when x>1

Discuss the continuity at x=1 of the
following function :

l+x2, when 0<x<l1
1-x, when x>1
OR _

I ™ &t fafee qu fag i)
State and prove Rolle’s Theorem.

T f(x)=Vx? -4 IS [2, 4]
¥ duiw & WA WA R FAIfa
HIfI

o]
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3. (a

®

(4)
Verify Lagrange’s Mean value theorem for
the function f(z) =% —4 in the interval
(2,4}
¥ / Unit-I
i 8 TR & A W g Fe

fF W f(x,y)=Vx-y:x20,y20
7@ fag W wad R

Using definition of limit, prove that the

function f(x,y)=\/;-‘/;:x2,0,y20 is -

continuous at origin.

If& x=acosh o cos B, y=asinh a sin B,

- fead 6

a*
g((z ; ; 5 —[cosh2a —cos 2]

If x=acoshacosB, y=asinhasinf,
then show that :

a.p) 2
OR

Ax)) _ [cosh2a cos 2]

(@

®

(@

(5)

afg u=log(x3+y3+z3—3xyz),‘ fas
Hifsg fh

o%u 62u o%u 3
PP R 2
o ot oz (x +y+2)
If u=log(x3+)3+23-3xyz), then show
that :

Pu Pu Pu_ 3
axz 6y 522 (th+y+z)2
aﬁf(x,y)=ev,aaﬁg(1,i)mw

T JOR SR JU 9@ SIS

If f(x,y) = €7, then find the expansion of
the function by Taylor’s series at the point

a,n.

18 / Unit-IV

WA @8l & 2 FA  axseca-
by coseca. = a? — b? 1 T T HIIY,
el ® o = ¥

Find the envelope of the family of lines

ax seco. — by cosect = a2 - b?, where the
parameter is the angle O.

JDB_221_%_(8)
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(6)
) TR 2+y2+z2 @ FETS WA

?1

Find the minimum value of x2+)2+z2
having given ax+by+cz=P.

OR
x2 y2
(a) T —2+b—2‘=1 F F5A 6@ SHIC
a

2 2
. X
Find the evolute of the ellipse —2'+:—2 =1,
a

(®) B u=x3+)3 -3y & TS Suay
ffe it faa=mn =i

Discuss the maximum or minimum values
of the function u=x3+33 —34xy.

TR/ Unit-V
5 (@) f: wme 7w wRad Hifg

fza f3a/x (x,y)dxdy

i, WAl a+by+cz =P @ T

JDB_221_* (8) (Continued)

(7)

Change the order of double integral
2a ¢3a-x
I I / S (x.y)dxdy

(b) A T FAG :
21+
Io _(—T)dx
(1+x)
Evaluate :
1+
: Jo ﬁdx
OR
@ wFa [[[(x+z)dxdydz F WA W@

FIT Tofeh qHher &5 2 + )2 +22<1,
x20,y20 3k z> 0 fonfam ¥

Find the value of the integral

”I (x+z)dxdydz where region of the

integral are defined as x2+y2+22<1
x>0,y20and z2>0.

JDB 221_%_(8)

(Tarn Over)



(8)

() Tas =ifsu fF .
| _[1 dx __T
“(aat)? W2

Prove that :

J'l dx __T
0(1+x4)}é w2

JDB_izl_*_(s)
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B.Sc. (Part - II)
Term End Examination, 2018

1 J - 13 10 =~

MATHEMATICS
Paper - 11

Differential Equations

Time : Three Hours] [Maximum Marks : 50

A ;7w R ¥ R @ I # g« S
ot gl & ofw T ¥

Note : Answer any two questions from each Unit. All
questions carry equal marks.

mé / Unit-I
1. fas Eﬁﬁﬁ :

J,,(x)=%£‘cos(n¢-xsin¢) do

sl n T TS UIE © |

JDB_274_*_(7) (Turn Over)



(2)

Prove that :
Ju(x)= % Kcos(mb— xsin¢) do

Where # is a positive integer.

2. e f(x)=102-32-5x-1 F KIEES
R ¥ w9 § =R H
Express the function f(x) = 10x> — 3x2 - 5x -1
in terms of Legendre polynomials.

3. = wfefa v
iz—{-+xy=o, e y(0)=0, y()=0
S P S W g
Ffyenefors wedl 1 F@ Hifteg )

Find all the eigen values and eigen functions

of the following Sturm-Liouville problem
42
;22+ly=0, where y(0)=0, y(1)=0

§HTE / Unit-11

4. UF I FIfC:
(@) L{e?'(3sinh2r - 5 cosh2r)}
(b) L {r*sin ar)}

JDB_274_%* _(7) (Continued)

(3)

Find the value of:
(a) L {e'(3sinh2t — 5 cosh2h)}
(b) L {fsinaf)}

Find the value of:

@ L 'l{log(l—-li-ﬂ»
P
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(4)

Solve the following integral equation by using
Laplace transform :

17(”) 2
=141+t
7=
T9TE / Unit-III

7. frefafen 99y ¥ W= wed ¢ w1 faeig
T AT sweH wHERw w1 fmi
aﬁt‘aq:

OG+y+z, x2+y2zt)=
Find the partial differential equation by

eliminating the arbitrary function ¢ from the
following relation :

O(x+y+z, x2+y2—z2)=0

8. aiﬁmmmvﬁmmﬂmqﬁ
fafes & 3@ #f
PP+g3=27

Find the complete integral and singular
solution of the partial differential €quation :

p3 + q3 =27z

JDB_274_ % _(7) (Continued)

(5)

9. =mfye fafy A fr= Hifee saa Tt
F U TEeE F0 HIfS:
pxtay=pq

Find the complete integral of the following

partial differential equation by using Charpit’s
method :

Pxtq=pg
&% / Unit-IV
10. ¥ HifSQ:
st
y2
Sols}e:
=X
y2

11, S SEFEA THE H T B
iz_ a3z —-———4sin(2x+y)
o’ axzay oxdy”
Solve the partial differential equation :

&z,

0z _4 =4sin(2x+y)
ax3 . axay

JDB_274_%_(7) (Turn Over)



(6) ' : (7)

12. A= fafy ¥ T HL: ' v 15 FW x2+y2=1 AWM WA Y@ x+y=4 F
2r+2ys+)y2=0 e @ad g J@ R
Find the shortest distance between the circle
Solve by Monge’s method : x2+y*=1 and the straight line x+y=4.
Xr+22ys+y=0
&1 / Unit-V
13. Frefefed wo e & 9 oA & fag wdiem

e
1[y(x)])= [[o-»*] &, y@©=0; y @ =3

Test for an extremum the functional :

1[yx)]= [[o-r*] &, y©=0; y@ =3
14. frefafEs wome &1 sEeR-3gRswE
[HIHU F@ Hife
I[z(x,y)] = HDI:pZ +q° +22f(x,y):| dxdy

Find the Euler-Ostrogradsky equation of the
functional :

I[Z(x,y)] = HD[pz +q° +22f(x,y)] dxdy

740
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1J-1311

B.Sc. (Part - II)
Term End Examination, 2018

~ 1 J - 11 &

MATHEMATICS
Paper - 111

Mechanics

Time : Three Hours] [Maximum Marks : 50

e :WW@Wﬁmﬁaﬁmﬁﬁml

goft T & oiF wAA ¥

Note : Answer any two parts from each question. All
questions carry equal marks.

%18 / Unit-1
1. (a) Y@l x+y=1,y-x=1,y=2350 ffid
fore # yenell & srgfew @1 5 P, 0,
R frarefta ¥ 1 3% foran @ &1 IR

I ST

Three forces P, O, R acting along the sides
of triangle through linesx+y=1,y-x=1,
y=2. Find the equation of Resultant line.

JDB 298 % (8) (Turn Over)



(2)

(b) TfsT fip sive 3 F o, B a

()

¥ & g Rt ¥ SR 9 TR T
w ¢ fr fch ¥ e ¥ J-fer d
W A ¢,

3 . 4n
@ —+—
log(2+~/§ ) 3
Show that the length of an endless chain
which will hang over a circular pulley of

radius a so, as to be in contact with two-
third of the circumference of the pulley is

|t
log(2+~/§) 3
Y TR T T9F B 4B W& AC TS
1 A 25 §, 4 W @AAAgEF IS T
%1 om0 & @& fagt IgaR 9 W

3MM # ®)1 quiEY fF afe 37 o9 &1
HI0 26 T, @

b sin®0 = a cos 8
Two equal uniform rods 4B and AC, each
of length 2b are freely joined at 4 and rest
on a smooth vertical circle of radius g,

Show that if 26 be angle between them
then ’

b sin®0 = g cos O

2.

(@)

®)

©

(3)
TH18 / Unit-11

Th A P, x A9 F Aqfaw @ wan 2,
Th A T np A, x2+)2 =2 H TH
% ¥ orfew fEm @ ¥, aviEe fR
F50a a1 e,

n? (mx -z + (1 + 2 y2 = nia?
R fega ¥

A force P acts along the axis x and another
force np along a generator of the cylinder
x2 + y? = a. Show that the central axis lies
on the cylinder

n? (nx—z)? + (1 + n?2 )2 = n*a?
A I + my + nz = 1 F1 4 faqm feafa
I HifTw)

Find out null point of the plane
Ix+my+nz=1.

Tise &1 e feu e s« Frema & fog
IR LY+ MZ+ NZTE 2 + )2 + 2 TR
Tt E

To show that the quantities LX+ MZ+ NZ

and x2 + y? + 22 are invariant for any given
system of forces.

JDB_298_% (8)
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(4)

¥HT8 / Unit-INT
3. a) qa;ma‘ra?«ﬁé:%raﬁ,ﬁﬂmamw
@%W%%wﬂw%m
mﬁ'%lm?ﬁaﬁm‘uwul%n
mﬁﬁsﬁ@ﬁaﬂtmﬁwﬁa
mﬁmw%nm@ﬁ:mﬁmm

2
g L &,

p+p!

A particle rests in equilibrium under the
attraction of two centres of forces which

. atract directly as the distance, theijr
intensity being p, p!. The Particle is slightly
displaced towards one of them, show that

the time of a small oscillation is - 2z

(®) TF FV P SR A} T 95 S R ey

A particle P describes a curve with constant
velocity and its angular velocity about g
given fixed point O varies inversely as its
distance from O, show that the curve is an
equiangular spiral,

JDB_298 * (8) (Continued)

(3)

() T T T et e ¥ werd i
? @ QEE vam Y o a9 wem
? @ el F T FEw R A S W e
€1 fag Fifwm 5 G = s=@iw o

2
R-S
tan”! g(z ) ?
47*(R+S)
A gun if fixed from a moving platform and
the ranges of the shot are obseryed to be R
and S when the platform is moving forward

and backward respectively with veloc.ity V.
Prove that the elevation of the gun is

41| 8(R-5)’
P
TR/ Unit-IV
n
4 @ I MR E o
¥ siwta o Qga fffa & §1AR

KA R gAY
& st for T o, @ <A T
s e ¥
3
2| 2 _Kz_]—i
(Turn Over)
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®)

(6)
A particle describes an ellipse under a

towards the focus. If it

force )
(djstance)

was projected with velocity ¥V from a
point distance r from the centre of force,
show that its periodic time is

3

y_z_ﬁ]'i
Julr
TH FW AN VA TE TR W I

@ &, o fom s y AW WA
™ ¥ e ¥ Ak feE fag S W
V’C_ @ @ fag wfT fe
2 2 '
S“+C

TH TH HAA R

iyl

A particle describes a curve for which S
and y vanish simultaneously with the
uniform speed V. If the acceleration at

any point S be VZ*C h
Yy P S2+C2’t en prove that

the curve is catenary.

JDB_298 % (8)

(Continued)

—

()

(7)

TF &0 TH fadd e, fae Ay
IEaR wd o A F e, FHe
o9 W AR F AR v A | siiw fem
e ¥ | <uiEe i W W g & e
f= @

2|2 . tan™ .[—“Mg}
g vV

A particle is projected with velocity V from

the cusp of a smooth cycloid whose axis is

verticle and vertex downwards, down the

arc. Show that the time of reaching the
vertex is

2,|< tan! . [—@]

g v
THE / Unit-V
(@ mwmﬁmmm;
UAT A TR S AR qafyd fH S qu
AT 1 TR e IEH A H T
R, @ <uize %
_&
x=-I-,—(V+U)[1—e V]—Vt
g
&l v oifqw am ®
JDB_298_%_(8) (Turn Over)
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(8)

When a particle is projected upwards under
gravity in a resisting medium, whose
resistance varies as the square of the
velocity, then show that

x=K(V+U) l—e V |-Wt

where V is the terminal velocity.

WA ! TH MR g5 a7 # fRd g
g9 g1 C Sl 3R R | F9H I
A T | TR o form F fivd gu s w9

G THH T

1 M
—gt| 1+
2g[ M+Ct:| i

The spherical drop of liquid falling freely

in a vapour acquires moist by condensation
at a constant rate C. Show that the velocity
after falling from rest in time ¢ is

dag fewis & g # fRdt w0 @
RO J1d Sifee

Find acceleration of the particle in terms
of cylindrical coordinates.

JDB_298 % (8) 740
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