13.

14.

b)

b)

[6]
Expand f(x) = x, in Fourier Series on the interva
—T<X<T.

Find a series of cosines of multiplies of x which will
represent f(x) =x ontheclosedinterval o< x <. 6+4

State and prove the fundamental theorem of integral

cdculus.
1 1 dx b8

Provethat ~<|———<— 6+4
2 J(;\/4—x2+x3 6

Ex/EE/Math/T/113/2017(S)

BACHELOR OF ENGINEERING IN ELECTRICAL
ENGINEERING ExAaMINATION, 2017
(1st Year, 1st Semester, Supplementary )
MATHEMATICS- | F
Time: Threehours Full Marks: 100
(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1
Symbols& Notationshavetheir usua meanings.
Answer any five questions.

1. a Examinethecontinuity of thefunction

4 4
X Yy , When x=vy
f(xy)=1 x-y
0 , when x=y
at (0, 0).
x%tanx
b) Evauate It ——~ 5+5

x—0 (ex B 1)%

2. a) State Rolle’stheorem. Are the three conditions of Rolle’s
theorem necessary ? Justify your answer.

b) Usemean valuetheorem of appropriate order to prove

3
. X
that sinx >x—a

[ Turn over



b)

b)

[2]

Givegeometrical interpretation of mean value theorem.

(Lagrange’s form) 4+4+2

lim Xy

Provethat (x,y)—(0,0) W

Discusstheexistenceof extremevalueof f (x)= X3

=0

Let f be a real valued function defined over (-1, 1) such

that f(x):xcos%, for x#0
= 0, forx=0

Does mean value theorem hold for fin (-1, 1) ? 4+2+4

State Euler’s theorem for hemageneous function of three
variables.

3 3
If u= tan-l[u], then find thevalue of

If u:(l— 2xy+y2)_%, then show that

0 2\0u 0 2 OX _
R B R A B 6+4

10.

11

12.

[5]

Test the convergence of thefollowing :

i)

T dx
'(‘;ler2

dx

%
J

;N
o SN X

<2
i)y [xe dx 10
0

a

b)

b)

T

2
Show that B(m,n)=2 j sn®™ 19 cos® 1o do
0

2
Provethat [ tanx dn=
_([ an x dn /\/E
7 A ]
Show that jsinpxdn~ jsin'Mx dn=——_ 10
0 0 2(p+1)

Evaluate [[sin(x+y)dx dy over
R

theregion R:{Osxs%; OSyS%}

Evaluate H(X2 + yz) dx dy over theregion enclosed by
thetrianglehavingitsverticsat (0, 0), (1, 0), (1, 1).

5+5
[ Turn over



b)

b)

[4]

PART -1
Answer any five questions.

Explain the concept of Riemann integrability of abonded
functionf(x) on[a, b].

Show that the contant function f(x) =K isintigrable.
A functionf isdefined on [0, 1] by
f(x)=1,if xisrational
=0, if xisirrationa
Is fRiemannintegrable on [0, 1] ?—Explain.  3+4+3

Show that thefunction f defined by

1 1 1
f(X)=2—n, when W<n£2_”’ n=012...

=0, when x=0
1
isintegrableon [0, 1] and hence evaluate j f (x)dx -
0

If afunction f(x) iscontinuouson &, b], then show that
thereexistsanumber & € (a,b) suchthat

It (x)ck (-2 (2 545

a

b)

b)

b)

[3]

Use Lagrange’s method of undetermined multiplier to
obtaintheextremevaluesof x? +y? + z? if it exist when
X+y+z=3a

If u=f(xyz), thenshow that xu, =yu, = zu, 7+3
Therootsof hisequationin
(r=x)*+(r-y)®+(r-2)*=0 are u, v, w then prove
thet

o(uviw) _, (y=2)(z-x)(x-)

o(x.y,2) (u-v)(v-w)(w-u)
Supposef beafunction defined by

2 2
xyX =Y whenx2+y? =0

2.2

f(x,y)=1 ~x+y

o Whenx2+y2=0

Show that fy, (0,0) = f,(0,0). 5+5
If ¢"(x)=0, foral xin(a b), then provethat

¢E(xl+x2)} g%[d)(xl)ﬂb(xz)]

where x4, X, beany two pointsintheinterval.

If f iscontinuouson [a b] and f'(x)>0 in (a b), then
provethat fisstrictlyincreasingin|[a, b).

Also state the converse of this result is true or false.
Explainwithexample. 5+5
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