MATH 318: CALCULUS I TIME: 2 HOURS

AUGUST 2017 EXAMINATION

INSTRUCTIONS:
questions.

Answer question ONE (compulsory) and any orher TWO

QUESTION ONE (JOMARKS)

(a} Find C for Lagrange's me

an value theorem for the function f(x) = x% + 2x — I for the

mterval |0 € x < 1] (3inks)

(b) Discuss the nature of the following infinite series:

6-.'8 .. §b '
() 1+§+;+14—+ ~~~~~~ ©  (3mks)
e 3 3 3 ‘ \
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(¢) Evaluate the following improper mtegrals without using tables:

(1) _[:;f—z—l- {4mks)
(i1) f;% (4mks)

fd) Find the laplace transformation of F(r} = @ where a 1s°a constant. (3mks)

(e) Evaluate the surface integral 1T (¥xF). uds by ransforming
s

part of the surface of the paraboloid 7 = 1 — x° +y2.Z220and F= ;;-'z +2zf + xk.

£ into a lie zme;cral S bemg that

(6mKks)
. ."‘_—-——--—- e ‘i‘!
f) By ransforming the integral to polar CDOIdlllaIba evaluate | = fj [1-=x°+y? [“where

R is the region bounded by the urclc x*+y? =1 (4mks)



QUESTION TWO_(20MARKS)
(@) (1) State Stwoke's theorem ( 2mks)
(1) Venfy Stoke’s theorem tor the function F =% + 1§ taken round the rectunyde

Xr=0y=0x=ay= b(m the plam. 2= 0 I(lmkﬂ
: - I ot
(b) Use D" Alembert's ratio tesi to nvestigate the convergence of a seres whose nih lems -~
(3mks)
L
(¢) Show that f 2 “%e”x dx 1s an improper infegral. Hence test the convergence of the

integml. (Smks)

Ql ESTION THREE (ZDMARI\S)

{a) Dchne the following:

(i) a periodic function {Imk)
(ii) an odd function {Imk)
(i1} an even function. \lmk)
ib) Show that f(x)=x +cosx +8 1S an even tum.tmn (31uks )
(¢) Use the | new theorein for extension of | mtegration by parts to fing f x*cos x dx

-
(d) (1) Expand f(x) = x2 - S X < minaFourier series. (8mks)

(31nks)

e o CIE et Tty !
(n) Using your result prove that R bt o DR = (Jiks)

R %
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~  QUESTION FOLR (20MARKS)

(Al (1 State Greens theorom {mks)

W Using Greens theorem evadiare '!.{_i'(.'.(\' = DY + 0(2vy 4+ dy) whete €15 the

L™

T ] O ol R ’
_ ek vto+p? =0 [Jl’lik':e‘-)

() Prove that for eveny vtonvergent senes J g, gty = 0 (dmks)

r'!rh" e PR 1] \\-". » y : ] o 1 -
whlest for convergence of the tollowmmyr sertes using ¢ auchy’s fundamenta) s

oAy ) n:"'!
) }_mﬂ:—::_- {(dmks)
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QUESTION FIVE_(20MARKS)

(e} Fyaluate 1 (xwdx + xy’dy) by ransformieg into & sw face integral where ¢ is the square
oit the v y-plane with vertices (1.0) . (—1,0), (0.1),(0,~-1) (8mks)

tb) Evaluate | x'e®™dx  (dmks)

(©Let 4= [ dady
(1} SKetch the region of integranon R {2mks)
(1) bvaluaw the m!cgral.l\ (3imks)
{d) E\'ﬁluaie the d:ouhle gl é [{6x% + 3% & 2)dxdy where R s the region haunded by
the lines .'U <X ﬁl, < _}-"S 2. (3mks) |
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