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L (a) Show that a bounded function f on the closed interval
[a, b] is integrable if and only if for each € > O, there
exists a partition P of [a, b such that :

U, P)-L{P)<e. . 7
(&) Suppose th;a functions fand g are integrable on [a, 5] and

suppose :

flx) < glx) for all x €la, bl.

Show that :
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Or

Show that a continuous function f on the closed interval

[a. #] is integrable on [a. 5] 3

Let J be 4 bounded function on [a, 4] so that there exists

B > 0 such that ;
« |fx)] =B forall xe labl.
Show that :

U(f2, PY - L(f2, PY< 2BIU(f,P) - L{f, P))

for ali partitions P of [a, b].

Hence show that if f is integrable on [a. ] then f2 is

integrable on [a, &]. 7
Let <f > be a sequence of functions on A C R o R.

Let f: A - R be another function. What is meant by

+

saying that the sequence <f,> converges : 1
{7} pointwise to f on A,

(i7) uniformly to fon A.

PR
Let f,i(x)=;, x € R, for each n€ N.



(b)

"(6)7

Find if <f>is :,

{7} pointwise convergent on (0, o)

(i) uniformly convergent on [-2, 1]. |

Justify your answers, I

Let 2 fn bea series of real f_unctions on ACR
n=l 7 o

to R.

Let <M, > be a sequence of positive real numbers such
L]
that 2 M, s convergent, and for each n,
n=1 o .
Afulx)] €M, forall xe A,
Show that Zﬂ: is uniformly convergent on A.
n=1 .

Use this result to show that ;

is uniformly convergent on R. ' 6

Show that the exponential function ‘is strictly increasing
' i

on R and has range equal to :

R ={yeR :y >0l _ 6
' PTO.
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Let <f,> be a sequence of continuous real functions on

aset Ac R.

Letf: A — R be another function such that the sequence

' <f,> converges uniformiy to f on-A. Show that [ is

continuous on A, Does the result apply to the sequence

<j; > with :

fn,(;C)= x”_,xEIO, 1], ne N?

Justify your answer.

8

Check uniform convergence of the sequence <E_> on any

interval [-A, AL A >0 where E, :

Pl

' x
E (x) =1 +I!-+E +—é—!-+

-

xe R,ne N.
Let for each :

né N,gn:,[O, =) - R
bé girven" by :

e—nx

£, (%) = , x 20
n

R o5 Ris:
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and g ' be the derivative of g,.

Find thé functions :

() (lim gn)

n—seo

i) lim (glz) .

n—r0

Find if the two limits above are uniform on {0, =).
Are the two functions equal ? - . .5
Deﬁne the radlus of convergence R of a power series :

oo

S o

‘=0 ° »

If R > 0 and K is a closed and bounded interval contained

in (R, R), then show that the power series is uniformly

convergent on K. . B : 5

Define absolute convergence of the improper integral :

I fiz) dt. '
~Show that :
jcost dt
¢
1
is not absolutely convergent. | - 5

P.T.O.
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(e} .

(b)

(©)

“{a} .

Or

Find the radius of convergence of the series ; 2

o

2 lo; n *

n=2

.

. . . 1 .
Show by integrating the series for 1 that if |x|<I|,
X

then : = . . vy

n+1
1n(1+x) 2(1) x", x| <L
n=1

Define the Beta function B,

~ Show that for : ‘

PeeER, p>0, ¢>0.

tnly
Bip,g) =2 I (sin %P Y (cost)29 " 1 gy
0+

ﬁ[l 1) . '
Deduce that 9’ g . 4

Evaluate :

I log (x? + ¥2) dx dy
D .
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where D is the region in the first quadrant lying between
the circles x2 + y2=1and x? + y% = 4. Also plot-the
region D. - | _ ' 6

(/)  Find the centre of mass of hemispherical region W defined
by :
x% 4+ y2 +2° < 1,220,
Assume that the density is constant, - ‘ 6
) Or
(@) . Evaluate :
[ P ay
D,
where D is the disc x4 ¥y < a2

Further show that the Gaussian integral ;

+ o2

5 -
I e dx=n. 7
h) Let W be the region bounded by the planes x = 0,

v =10a2and z = 2 and the -s.ur%;qce z =x% ¢ y2 and lying

Jin the quadrant x 20, y > 0. -Compute :
IJ.Ix dx dy dz. | s

" P.T.O. -
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.h) "Find the line integral of the vetgtor field :
F=yi-x+k
along tﬁe pa‘th_ : |
C (t) = (cost) i + (sint) J + %'ﬁ; 0<t<2n,

joining the points (1, 0, 0) and (1, 0, 1).

{b) Let :

ol

:-.Rz -—>R3'
be given by :

x'= UcCosv, ¥y~ u sinv, z = u;
wﬁere u.270.

£

Find the tangent plane at .y 1, 0)-

(©  Find .”V % F .ds, where S is the surface :

5

x> +y%+822=1,2< 0 and

F=yi v+ +2x5y2 k.
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(h)

)

(a)

(6)

N o

Evaluate JE’(,T’) dr . where : ’ .

7 (x,y,2)=sinzt +oosAfy j+ X0k
and C is the line segment from (1. 0. 0} to (0. 0, 3} 4

ar —3 - - .
Find the work done by ¢ along the circle of radius o

in the Y-Z plane. where the force field- Fois given by
F oy, =2 4y 2k 4
Find the area of the graph of the function :

f(x,y)=§tx‘*’2 + %%

over the domain D = {0. (] ~ [0, I]. . 4

State Green's theorem. Use it 1o derive a formula for the

area of a region I in RZ, bounded by a curve C.
Verify this area formula if D is the disc x2 + V2 < r2. 6

Find the integral of :

F (x, 2)= 21 - xj - yk

around the triangle with vertices (0, 0. 03, (0. 2. 0) and

(0, 0, 2) using Stokes' theorem. - 5
' P.T.O.
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() Evaluate :

J‘(2x3 - y3)dx + 03+ y'q) dy,
C
where C is the unit circle and verify Green's theorem for

this case. 6

-

(M State Gauss divergence theorem. Use il 1o evaluate :
. —
ff5 & -
S

where g = 2xi + yz_}' + zzl;:; and S is the unit sphere ~

x2+_y2+22=1. : o)
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