[6]
13. @ Evduae

J'J'sin(x+y)dxdy over R:{0<x<n/2 0<y<n/2
R

b) Findtheareaof theloop of thecurve
ay? =x*(a-x) 3+7

dx
1+ %2

14. & Employ Simpson’s % rule to evaluate _[:)
dividingtheinterva 0to 1intofour equal points.

b) Findthevolumeof asphereof reaiusa. 6+4
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BACHELOR OF ENGINEERING IN CHEMICAL ENGINEERING
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(st Year, 1st Semester)
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Time: ThreeHours Full Marks: 100
(50 marksfor each part )

Use aseparate Answer-Script for each part

PART -1

Answer any five (5) questions

1 & If y=— - thenshow that
X" +a

-)"-n! _ .
Y :(a% Sin"8Sin(n+1)6

where g = cot 1%
a

b) If x=sint, y=sinkt, whenkisconstant show that

2
(1—x2)%—xg—i+k2y:0 6+4
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[2]

If y=cos(msin~tx). Show that

) (1-x%)y,-xy; +m?y =0

i) (1- XZ)Yn+2 —(2N+D)Xyp,q + (m*-n?)y=0
Alsofindthevaueof y,whenx=0. 10

State and prove mean value Theorem. Give ageometrical
interpretation of thetheorem. 10
Expand f (x) = log(1+ x) inpowr of X ininfiniteseriesstating
the condition under which theexpansionisvalid. 10

Evduate:

ED . (EEDESJUX

x—0 X

b) Finda, bsuchthat

Lt x(1+ acos>;) —bsinx 1 545

x—0 X

i, provethat
X-y

3 .3
X
If u=tan

au
X

a Xy

ou .
+y—=sn2u
oy

2 2 2
b) %22 l;+2xy ou +y26 l;
dx oxoy dy

= (1-4sin*u)sin2u  4+6

10.

11.

12.

b)

b)

b)

[5]

b
Show thet theintegra _[ (dea) u isconvergentif and only
a

if pn<l.

p 1
Show that dx isconvergent.

'([ (X +D(x +2)/x[@-x)

6+4
Examine the convergence of the improper integral
o p—l
X—dx.

o1+ X

Show that theimproper integral is _[ %dx convergent.
0

5+5
Provethat
nl/2 nl/2

_[ sinP xdx x _[ sinP? xdx =
0 0

T p>-1
2(p+1)° '

Provethat
b
j (x—a)"(b-x)"dx = (b—a)™" L. p(m,n),

a

m>0, n>0 5+5
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[4]
PART - 11
Answer any five (5) questions

Prove that the function f defined on [a, b] by
f(x) =x, xe[a,b] is Riemann integrable on [a, b]

b b b

showing _[f = If- Evaluate_[f.
—a a a

Show that f, defined by f(x)=sgnx, xe[-2,2], iS

integrable on [-2, 2] 7+3

Let f be defined on [-2, 2] by
T
?’ x # 0.

=0 x=0

f(x) =3x? c:osl2 +2rsin
X

Show that f is integrable on [-2, 2].

2
Evauate j f.
2

If f:[ab] >R be continuous on [a b] and
b
If (x)dx =0, prove that there exists at least a point
a

ce[a,b] suchthat f(c) =0
State second Mean Value Theorem in Bonnet’s form.

5+3+2

7. @ Findtheextremevaueof
f(x,y) = 2x2 —xy + 2y? — 20x

b) Testtheconvergenceof theseries

x x> x°

22 F

[3]

4 ...

6+4
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