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B.E. ELECTRICAL ENGINEERING SUPPLEMENTARY EXAMINATION 2018
. (15T Year, 15t Semester) S
Mathematics ~ [F Time: Three Hours Full Marks: 100
(50 marks for each Part) '
Use separate answer script for each Part
PART -I%
Answer gny five guesfions

1. a) Define norm and refinement of a partition, State Darboux theorem associated with Riemann
integrariorn. : : |
b) Find the upper and lower integral of the following function and prove that it is not Riemann
integrable, where f:{0,1] » Rby f{x) =1, xis rational
. = -1, x is irrational

4+6=10

dx

T 5+5=10

2. &) Test the convergence of the integral [

.-b) Show that the improper integral J-Ol \/3;;111—5

J.a)lfnisa posiﬁive integér, prove that 2n[’ (E;) =135....2n— 1)_ﬁ . 3+2+5=10

3
b) Evaluate [ 000 t Z(1—e Ndt
)i

¢) Prove that B(m,n) = r(m+n)

4. Test the convergence of the following series : o . - 6+4=10

_ : 2 3
wirid () Q) o x>0

2
o [ 17"
b (1+7)
5.a) Show that the series ?1— + i— + % + ot EE; 4 «- 00 {5 divergent. ' 5+5=10

o ‘ . : Do ;- 2n~1
- b) Test convergence of therseries zﬁ:imﬁm _

¥ x
6. a) Show that ff Jeydydx= ff‘ Jexdxdy . 44+6=10
b) Find the area by double integration the region bounded by circle x? + y? = qg?.

7. Show that every continuous function is Riemann Integrable. Is the converse true? Give proper
justification example. _ ' 10

~
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PART -1t
Answer any five (5) questions.

2 2 2g;.2 & 3252
1. a) .If p? = a?Cos?8 + bSin?o, prove that 134«.3”6.2,: 2

Pty xd
by If y =aCos(logx) + bSin{log x), show that —--~-XTM-FV = () 743
dx dx
Sin! .
20 If Y = —— where 1 <x <1 ard n/2<Sin"'x <7/2, prove that
' (- n) L

(A=%) Yoy — (204 Dxy, ~nly, ; =0

Assuming thaty can be expandable in assending power series of x
+ 2
al 32X+a3x +"‘
prove that (n+1)a,,; =n,,_, and hence obtain the general térm of the expansion.

3. a)' Prove that

Sl' _ SEPENC R R gLyl n __lj ) Ay P
inax = ax — + S Sin T pssin (2 i«—m)
n!

3t sl (n-1)! 2 )
b) A functionis defined as
CfE) =Y, x =0
=0 Xe=0
can be expandable in ascending power of x by maclaranin’s theorem. | 545
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[21]
u=Sinx- Siny - Sinz
ﬁzhere 5(, y, Z are the énglés ofthe triahgle hence X + y+z=1

5. &) Evaluate

X X -
im =& .Zlog(1+x)
xSinx

where x — 0
b) Find the values of a & bin order that °

i x(1+aCosx) - bSinx

x—0 X3

3

6. a) If u=¢"*, showthat — 5= (1+3xyz+x2y2z2)e"yz'
Ox0y0z -

by If u =log(x® +y° + z° - 3xyz) show that

d*u &M N 8t _ -3
ox* oy Bzt (x+y+ z)

b) H is ahomogeneous function of X, y, z of degree n, prove that

oH oH ¢&H
X——+ Yt Z—— = XZ

ox T8y oz

Discuss the maxima and minima of the function

545

- 5+5



