
MJ-1309 

B.Sc. (Part-I1) 
Term End Examination, March-April, 2022 

MATHEMATICS

Paper - I 

Advanced Calculus 

[Maximum Marks : 50 

[Minimum Pass Marks : 17 
Time: Three Hours] 

Note Answer all questions. All questions carry equal 

marks. 

346TE/Unit- 

1. 

Show that every convergent sequence is 

bounded. However the converse is not 

true in general. 

67_JDB *_(8) (Turn Over) 



(2) 
(3) 

lest the absolutely convergence of the 

series 

4T/ Unit-II 
Show that the sequence Sn where 

2. (a) te yH4 5 fera fe% 

State and prove Bolzano's theorem. 

is convergent. 

(6)T f()=Vr*-4 f iaua 3F4T/ OR 
[2,4] cuia 

Hfa faqi 

Verify Lagrange's mean value theorem for 

the function lim 
no" 

=e 

sx)= V2-4 in the interval [2, 4 
Prove that 

372T0OR 

lim 
noL ex 

(a) ho x* 0 
I+er 

(6) 3v 1- 
fAr 

fq 
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(4) 
(5) 

Discuss 

continuity 
and disconti 

the point 

discontinuity at 
0 of the function 

If u= log(+y+2-3z). then prove 

that 
when x 0. 

I+e 9 

+y+z) 

(6) HH 
n-1) 

sin 2:sin 44y=0 

n(1+0x)" c5TYr tan z = e Tai bitusi 

Prove that Transform the equation 

log(l+)-x- n-1) sin 2 + sin 42+4y = 0 

dz 

by putting tan z = e 

n(1+0x " 
372rTOR 

FT/Unit-III
(a) heTSa. y) = r*+xy+y 1 (x -2) T 

3. ()R log+y-3ayz,f 
Find the Taylor expansion in the powers 

of (r - 2) and (y- 3) of the function

y -9 
2 

x+y+z) 
fr, y) = x+ xy + 
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(6) 

= uv; z uvw, (7) 
(6) z r+y+2= 

faz f f 

(a)rta 
d(u.v, w) 

Find the evolute of the ellipse 
If r+y+z 

= u, y* z= uv; z = uvw, then 

prove that 

a(u,v, w) (6) u= a*x?+ b2y2+ c?2 3fa3 41 

s6T/Unit-Iv 
+y+2=1 3AT7 lx + my + nz =0 

4. 
Determine maximum or minimum value 

when u= ar + by2+ c2z2 

2+y+2=1 and lx + my + nz = 0. 
ax sec a-by cosec oa =a- b2 of 

3E6TS/ Unit-V 

Find the envelope for the family of 

straight lines 
5. (a) feegg f 

I_VT 2m 
2m- 

ax sec a - by cosec a = a- b2 

where angle a is parameter. 

(6) u= r(1-x-) 3fa y 
Show that 

Find the maximum and minimum value 
of the function u= r'y(1-x-y). Im m+ 2m-1 

HUaT OR 
where m is a positive real number. 
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(8) 

frf 

Find the value of ,xydxdy, where 

region of integration R is Ppositive 

quadrant of the circle x +y =a. 

3720T/OR 

(a) HTA H6fr 

dxdydz 
1--2-2 

TEV, TI 2+2+ z2=1 3A7I 
Find the value of 

drdydz 

-?-y-t where V is 

volume of the sphere 2+y2+z2 = 1. 

oey 

(b) HHrhaA dxdy 4 

Change the order of integration and find 

its value for drdy. 
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MJ-1310 

B.Sc. (Part-I) 
Term End Examination, March-April, 2022 

MATHEMATICS

Paper II 

Differential Equations 

[Maximum Marks : 50 
[Minimum Pass Marks : 17 

Time Three Hours] 

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

Unit-I 

1. (a) Solve in series the equation xy" + y = 0. 
. 

(b) Prove that 

90 JDB__(3) 
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( 2) (3) 

(c) Find all the cigen values and eigen 

functions of the following Sturm-Liouville 

problem 
y"+ Ay = 0,. y(0) = 0, y ()=0. 

b) Solve 

(D+2DD +2) = 2*2y 
(c) Solver=dt by Monge's method. 

Unit-V Unit-II 
(a) Investigate the closeness of the curve 5. 

2. (a) Find the Laplace transformation of the 

function )=t cos-4. (r)=Sin ax 
(b) Find 

(b) Test for extremum the functional 

p+1 

]--y*]a .y (0) - o, p +6p+ 25 
y (u) = 3. 

(c) Solve (D + 1)y = 0, y= 1, Dy = 0 when

=0 by Laplace transformation method. (c) Find the extremizing function for the 

functional
Unit-I1I 

( 3. (a) Solve 

rp+q =z2 

(6) Find the complete integral (C.I.) of 

(-x) qy -px) = (P- 4 - -2f (. v)|ddy 
dxoy 

(c) Solve by Charpit's method 

z px t qy t p t q 
where f(x, y) is a known function. 

Unit-IV 

4. (a) Classify and reduce to canonical form of 
the equation r + 2s +I = 0. 

1,300
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MJ-1311 

B.Sc. (Part - II) 

lerm End Examination, March-April, 2022 

MATHEMATICS 

Paper III 

Mechanics 

[Maximum Marks : 50 

[Minimum Pass Marks : 17 
Time: Three Hours] 

Note Answer any two parts from each question. All 

questions carry equal marks. 

3hT/Unit-I

1. (a) TigTA fey T�am frqa 

State and prove energy test for stability. 

118_JDB_*_(7) (Turn Over) 



(2) (3) 

3 f, TUnit-II 
(6) 

Find the resultant wrench of two given 

wrenches. 

T m n 

A smooth rod passes from a smooth ring 

at focus of an ellipse, whose major axis 

is horizontal, and its lower end rests at 

that quarter of the curve which is away 

Equal forces act along coordinate axes 

and the line 

from focus. Find position of its 

cquilibrium and show that its length is 

its 
m 

Find equation of central axis of the 

+8, where 2a is length of 
system. 

the major axis and e is eccentricity. (c)T fH7 (X, Y, Z; L, M, N) fry aa 

x+y+z=0 Hy41at f 

f 
For system of forces (x, Y, Z; L, M, N) 
find null point of the plane x+y+z = 0. 

Obtain cartesian eauation of common 
catenary. 
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(5) 
(4) 

A particle travels on a parabola 
with 

uniform velocity. Prove that angular 

3T/Unit-II 

velocity of the particle at any point P, 

With respect to pole S, will be inversely 

proportional to Sp3/2 

State and prove law of force of inverse 

square for central orbit. 

346T/Unit-IV 

One end of a light elastic string of 

natural length I is tide from point A and 

from another end a particle is tide whose 

weight in equilibrium extends length of 

the string upto l1; show that if the 

particle is dropped from rest at A, then it 

will be at instant rest at the depth 
Find changes in motion of any elliptical 

central orbit due to sudden momentum 

-P) from equilibrium. along tangent. 

fa P 7 Ut4 Sp3/2 Find expressions for tangential and 

normal velocities. 
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(6) (7) 

A spherical rain drop falling freely, gets 

increase in its volume at each instant of 

time A times of its area of surface at that 

time. Find velocity after time and also 

find the distance by which it falls in that 
A particle 

moves inder gravity on 

given rough plane curve, determine 

a 

time. 
equation of motion. 

/ Unit-V 

Find accelerations of a particle moving 

along a curve in three dimensional space, 

along tangential and principal normal 

directions. 

A particle is projected at an angle a from 

horizontal under gravity in a resisting 

medium, whose resistance is equal to mk 

(velocity). Discuss the equation of 

motion. 
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