
IJ-1309 

B.Sc. (Part - II) 

Term End Examination, 2018 

MATHEMATICS 

Paper I 

Advanced Calculus 

Time Three Hours] [Maximum Marks : 50 

Note : Answer any two parts from each question. All 

questions carry equal marks. 

FH/Unit-I 

1. (a) fafafaa sut TrHTY 1 THTT 

f 
Plog 2)9 +r(log 3)9 + xr(log 4) +. 

x>0 

Test the convergence of the series: 

r(log 2) + rlog 3)9 + r*(log 4)" +. 

x>0 

JDB 221_x_(8) 
(Turn Over 



(2) (3) 

T/Unit-I 
2. (a)af heA ft) i A gtr) ft fag tf lim =1, T l|<1, 

n- an 

aT f tfry f lim G, =01 
Iff) and g{«) are continuous functions at 

a point =a, then ft) gt) is also 
continuous at x=a. Prove it. 

If a be a sequence such that 

lim =1, where <1 then prove 
n an 

fad fau 
that lim a, =0. 

S)=+*, when 0Sxs1 

1-x, when 
OR 

Discuss the continuity at r1 of the 

following function: 
nP 

(n+1) P+a st)=+, when 0Srs1 

1-z, when x>l Test the convergence of series whose h 
term is : OR 

P 

n+1)P+a 
State and prove Rolle's Theorem. 

(6) ft)=V2-4 fy I [2, 4] 

Show that monotone sequence is 
convergent if and only if it is bounded. 
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(4) (5) 

fH 
Verify Lagrange's Mean value theorem for (a)af u= log(x3 +y3 +z3-3xyz), 

the function fx)=V?-4 in the interval 

[2,4 3 
(x+y+z) 

/ Unit-Ill 
If u=log(r3 ++2-3yz), then show 

that 

f SGy)=vr-vy:x20,y20 3 

+y+ 
Using definition of limit, prove that the 

(b) f(y)=e", T f (1, 1) R TA 

function f%y)=vx-y:x20,y20 is 
continuous at origin. 

Iffx, y)=e", then find the expansion of 

the function by Taylor's series at the point 

(1,1). 
(6) af x=a cosh a cos B, y=a sinh a sin ß, 

a,y) 
a(a,) 

cosh 2a-cos 2] 
/Unit-IV 

seca a seca-4. (a)HTT E1 

by coseca=a-b 1 YATY id Hl If x=acosh a co sß, y=a sinh a sin ß, 

then show that 

Find the envelope of the family of lines 

ax secaby coseca=af-b, where the 

parameter is the angle a. 
[cosh 2a-cos 2] 

aa,B) 

OR 

(Turn Over) 
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(6) 
(7) 

Change the order of double integral 
5ltT afs ax+by +cz = P GAT TT 

Find the minimum value of r2++2 
having given ax +by +cz = P. 

OR 

dx 
(1+s 

Evaluate 
Find the evolute of the ellipse 1. 

o 
(6) u=r+y-3axy 3fs 441 (1+5 

OR 

Discuss the maximum or minimum values 
of the function u=x +y3-3axy. 

h1/Unit-V x20,y20 sîk z20 Yfrfsa di 
5. (a) feT: FHTA 4 YAda aify Find the value of the integral 

JIa+z)drdy de where region of the 

integral are defined as 2+y2+z2$1, 
x20, y20 and z20. 
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(8) 

(6) fas aifau f 

dr 

J0 ( 

Prove that 

dx 
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IJ-1310 

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

MATHEMATICS 

Paper II 

Differential Equations 

Time Three Hours] [Maximum Marks: 50 

Note Answer any two questions from each Unit. All 

questions carry equal marks. 

61/Unit-I 

1. TH 9: 

J,()=os(n-xsin ¢) do 

(Turn Over) JDB 274 *_(7) 



(2) (3) 

Find the value of 
(a) L (e(3 sinh2r 5 cosh2)) 

(b) L {Psin ar)) 

Prove that 

(a)= cos(m-x sin e) d 

Where n is a positive integer. 
5. 

2. fx)= 10r3-3r2-Sx-1 i 

Express the function fx) = 10x3-3x2-Sx-1 

in terms of Legendre polynomials. 
P+ 

3. Rafafa F4 (P2p+2 
+y=0, y (0) =0, y)=0 Find the value of: 

f4cmefor, 

Find all the eigen values and eigen functions 

of the following Sturm-Liouville problem p+l 
y 0, where y (0)- 0, y ()-0 

d p+2p+2) 

/Unit-I 
6. IH YR TAT Afifea 

4. HT a f 
(a) L {e (3 sinh2 - 5 cosh2/} 

-1++ 
(6) L {Psin ar)) 

(Turn Over) 
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(4) 
(5) 

Solve the following integral equation by using 
Laplace transform: 9. 

F 1+t+f px +qy= pg 

Find the complete integral of the following 

partial differential equation by using Charpit's 
method: THI/Unit-I1I 

pr+y=p9 
7. ffafen Hou A facu 

FH/Unit-IV 

10. 5T 

+y+z, r?+y2-2) =0 
Find the partial differential equation by 

S-1 

eliminating the arbitrary function from the Solve 

following relation: 

ty+z, ?+-)=0 

11. 3iT5 34 HHTTT : 

4 4=4sin(2:+) 
aôy xoy +q272 

Find the complete integral and singular 
solution of the partial differential equation: 

Solve the partial differential equation 

p+q3 272 o4+42-4sin(2x+y) 

JDB 274_*_(7) (Turn Over) 
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(6) (7) 

12. fafy fy 15. r2 + = 1 aT a TET x+y= 4 4 

rr+2rs+yt=0 

Find the shortest distance between the circle 

Solve by Monge's method : + 1 and the straight line x+y=4. 

rr+2ys+t=0 

F/Unit-V 

13. ffafaa va7s A fy vitHT 

y)]--y|, y)= 0; » (4)=3 
Test for an extremum the functional 

]-[-|, y )= 0; » (4)=3 

14. ffaa e7% 3T4R-3TEgiE 

Find the Euler-Ostrogradsky equation of the 
functional: 

JDB_274_*_(7) JDB_274_*_(7) 740 
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IJ-1311 
B.Sc. (Part - I) 

Term End Examination, 2018 

MATHEMATICS 

Paper II 

Mechanics 

Time: Three Hours] [Maximum Marks: 50 

Note Answer any two parts from each question. All 

questions carry equal marks. 

F6E/Unit-I 

1. (a) teisT x +y=1, y-x=1, y=2 3RI A 

ree forces P, Q, R acting along the sides 

of triangle through lines x +y= 1, y-x= 1, 

y=2. Find the equation of Resultant line. 

JDB_298_*_(8) (Turn Over) 



(2) (3) 

T/ Unit-1I 

2. (a) T T7P, x 44 5 AT 5T 1, 

3 4T 

log(2+33 
(x- +(1 +}2 = rt 

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 tw0-

third of the circumference of the pulley is 
A force P acts along the axis x and another 

force np along a generator of the cylinder 
2+2 = a2. Show that the central axis lies 

on the cylinder 3 4T 

(x-+1 +A}=t 

iT 26 , A T aya (6) HHTA x+ my+nz= 1 A f4Y f 

Find out null point of the plane 

U 20 E, a lx my + nz = 1. 

b sin'0 = a cos 

Two equal uniform rods AB and AC, each 
of length 2b are freely joined at A and rest 
on a smooth vertical circle of radius a. 

iT LX + MZ+ NZ 7+y2+z2fATT 

To show that the quantities LX+MZ+NZ 

and 2+2+z2 are invariant for any given 
system of forces. 

Show that if 20 be angle between them, 
then 

b sin 0 = a cos 6 

JDB_298 *_(8) JDB_298_*_(8) (Turn Over) 
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(4) 

(5) F/Unit-IlI 
3. a) T , fTI 3 

tan &R-s* 

4v2 (R+5) 
A gun if fixed from a moving platform and 

the ranges of the shot are observed to be R 
and S when the platform is moving forward 
and backward respectively with velocity V. 

Prove that the elevation of the gun is 

A particle rests in equilibrium under the attraction of two centres of forces which attract directly as the distance, their intensity being 4, . The particle is slightly displaced towards one of them, show that tan&(RS)*| 

|4(R+5) 2T the time of a small oscillation is 

5/Unit-V 
(b) 

( 4. 

A particle P describes a curve with constant 
velocity and its angular velocity about a given fixed point O varies inversely as its distance from 0, show that the curve is an 
equiangular spiral. 

JDB_298 *_(8) (Turn Over) (Continued) JDB_298_X_(8) 



(6) (7) 

A particle describes an ellipse under a 

force towards the focus. If it 

(distance) 
was projected with velocity V from a 

point distance r from the centre of force, 

show that its periodic time is 

A particle is projected with velocity Vfrom 

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 

, ft Tifg f 
/Unit-V 

5. (a)A TATiy 3AT5TU 5 3ATeRa: 

A particle describes a curve for which S 

and y vanish simultaneously with the 

uniform speed V. If the acceleration at , aisz fs 

c 
any point S be 

s2 +C2 
then prove that x+u1-e 

the curve is catenary. 

JDB_298_*_(8) (Continued) DB_298 *_(8) 
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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=(+U) 1-e -
8 

where is the terminal velocity. 

M 
M+Ct J 

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 timet is 

M 

M+Cr 

Find acceleration of the particle in terms 
of cylindrical coordinates. 

JDB 298 _(8) 740 
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