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I. (a) 'Evaluate

-t
logsec *-**'

l+ a
*+0 . N*
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(b) lf u=t"rr-t fy']rryherer =et -e-', andy= e' +e-',fi"d+.t'rJ '-- -\/
;,,. (e) A balt is dmpped from a height h metres. Each time the ball hits the gfound, it rebounds a

distancertimesthedistancefallenwhere0<r<1.If;':Stmetresandr=?,{irrdthetotal-6
distance travelled by the ball.

(d) -Find the zth derivative 6f r2log 3r. 
-
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(e) trftheaugiheiitedmatrixof asysternofequationsisequivalentto l' -: 

^ 
-: --l 

I' nna
a LU 0 i.-8 P-11-|

thevalues of l, and p for which the system has no solution.
, :. '

(2-2 2) d

tl(fl) If 2 is an eigenvalue of | 1 1 I lfrnd the other two.
tlir a 'l

G) lt f (x)= x' in =23x<2, find the valrres of ao and o,r. :
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in (0,/),then show

i:li,,{i+1..{.i:ti'1,

\ (8x5ll0marks)
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,f") !i) If the centre of curv'ature of the ellipsi* 5 .'# =r", orr" end of the minor 
"*i, 

ti". atthea- o'

other end, theg 
"tio*,tn*t th*,,d c*ot"i"iW of.lhe ellipsg i" 

7rL:

i .'. I', .:

Devide 24 i,,ta three P1"t" such'thJ th" 
"onun",rea 

product of the first ss;are of thesecond and the cube of.the thir.d ;;;;" maximum. ,..: 
;

. 
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.:

ff r = u + u +u),! =,ut +u)u + uu, z = u.tn'and F is . n o*ioo of rryrz,, irro* ,rru*

,.aF . _ aS, :,-._dF, iE . ^ a['zf+u-+-$=;.^{n'+gy$.+Bz'4. , i,tu &, '-fi=*E*w *- u *.t

(ii) 
.

. ft) (i)

I:I.-'i...':*: ;" ;a, rl , j :'

'' "* t(h} rf'.?f fif;'#T* the haf-.raqgg cosine series of f(rQ'of period z
.,ot1eixl*i'i;':a:n1,;,;,t i__.-l_rl-_;l t,'r..;ii,-:in,;.,.;rif$f i€,_{1: i,,:.;i,i,, :.'. r .! that the mcan fits&.$ffiLr.fr*)itr'{qtt;1tu.S $ **3;[,,

:Figd the maxi4llm an! llnimulr values of

xE +3q} -L5x2 -15y, +72x.

Test thd convergence,ofthe series 
+

(7 marks)

(8 marks)

. (7 marks)
: " ..,

in powers of (r - l).
(8 marks)

. {7 mark's)

deduee that

(8 marks)

(ii) Using Taylor's theorem, expness the polynom ial b! +.1x2 + r _ 6

State'the values of r for which the series , -{* 4 - "'. * r^_..^__2'3
Using tr{aelaurin's series expand the function log (.1 + r). Hence

r:-
rog.if-{ =r**" *1"-* .-I1-" - B 5 ""

Or

,{b) ti)

(ii)
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IV. (a) (i) By findingA-l,solve thelinear equationAXt= B,where

fs 4 bl l-".l [ 4l
A=11 2 ol, x=lrlanas=l-rl.

lslrJ Lzl Lsj
.:

(t
(ii) Using Cayley-Hamilton theorem, find A-1 when a = | A.lz-\

Or

l-1 o oltlft) Find the eigenvalues, eigenvectors and the modal matrix of the matrix 
I 
O B -f I 

and

L0 _1 3J

henee redgce the qua.dratic foim *, +3rl+ 3rr'z - 2*, x, to a eanonical form. Also state its
nature.

rit l (15 marks)

V. (a) (i) Develop /(") h Fourier series in the interval (:2,2),1f

-1 4)

' -'1.
L _L)

(7 marks)
g

&
(8 marks)

,t

/(")=o' -2<r<o

=1, 0 <x<2.

(ii) Obtain cosine and sine series for f(*)
111 rf
P*y*s'*,"=T'

(7 marks)

= r, in 'the interval 0 S r S n. Hence show that

(8 marks)

.Or
(b) Determine the first two harmonics of the Fourier series for the following values :-

te': 30 60 90 t2O 150 180 2lO 240 270, 300 330 360
y': 2.34 3.01 3.68 4.I5 3.69 2.2O 0.83 0.51 0.88 1.09 1.19 1.64

(15 marks)


