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SECTION A [ISE 1.6 2002]
1. (i) Use the Binomial theorem and de Moivre’s theorem and the fact that
cosf = %(ew + )
to show that

1
cos'? g = o [cos106 + 10cos86 + 45cos66 + 120cos4f + 210cos26 + 126] .
Verify that your result is correct when § = 0 and when 6 = 7 /4.

(ii) Find all the roots of the equation
L+ 2 +1=0
in the form z = R(cosf + ¢sinf) where R and 6 are to be obtained.

(iii) Sketch the graph in the Cartesian plane corresponding to the equation

Re(z?) = 1.

The three parts carry, respectively, 40% , 30% and 30% of the marks.

2. (1) Find the general solution of the equation

dy _ 1+¢?

dzx 1422’

expressing the solution in the form y = f(z).

tan A + tan B
the followi la without : tan(A+ B) = .
You may use the following formula without proof. tan(A + B) 1 —ton A tonB
(ii) Solve the equation
@9 L
dz ~ 2(z+vy)

subject to the condition y =0 when z =0.

(iii) Find the general solution of the equation

3

dy

32 — T
d:z;+ Ty e

The three parts carry, respectively, 40% , 40% and 20% of the marks.

PLEASE TURN OVER
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3. (i) Find the solution of the differential equation
Yy +4y=e* + sinz
which satisfies the conditions y =1 and ' =0 at = =0.

(i) Find the general solution of the differential equation

y' 4+ 5y + 4y = e + €5

The two parts carry, respectively, 50% and 50% of the marks.

4. (i) Given
211 3
4 3 2 1
A= 222 2 |°
23 4 a

find an upper triangular matrix U, and a lower triangular matrix L, (with 1’s
down the main diagonal), such that A = LU.

Hence, or otherwise, evaluate the determinant of A and show that A~! does
not exist if & = 5.

(ii) Show that the equations

2¢; + =z + z3 + 34 = -1,
4y + 3x9 + 223 + T4 = 2,
227 + 219 + 2z3 + 2z4 = 0,
22y + 3zz + 4x3 + Szy = G,
do not have a solution unless 8 = —2.
Find z1, z; and z3 in terms of z4, if 8 = —2.

The two parts carry, respectively, 60% and 40% of the marks.

PLEASE TURN OVER



[ISE 1.6 2002]

5. Find the eigenvalues and the corresponding eigenvectors, normalized to one, of the
matrix

A=

O W
o=
[l )

Verify that the eigenvectors are orthogonal.

Hence write down an orthogonal matrix U, such that UTAU = Q is
diagonal and write down Q.

Evaluate the following limit

1
lim — A™.

n—oo HN

PLEASE TURN OVER



[ISE 1.6 2002]

SECTION B

6. () If u=z+4+y, v=axy and f isa function of x and y, express of and

Oz
. of f
B_y in terms of Pu and 50’ and show that
& f 0*f 0% f *f | of

520y ~ 92 T “3use T V32 T B

(ii) Find the six stationary points of the function

flz,y) = 2% + zy® — a2y

and determine their nature.

The two parts carry, respectively, 40% and 60% of the marks.

7. (i) Use standard tests to determine whether or not the following series converge :

° 3 2. nd4+3n2-2
(2) n; " (b) :4:41 mi—1

OX &, @Y e

n=]1 n=2

(ii) Find the range of values of z for which the following series converge :

2 (=1)"nd 2 z +1)2"
(a)z_:l(_.)z_n_, (b)gﬁéﬁ—}ﬂ;.

The two parts each carry, respectively, 40% and 60% of the marks.

PLEASE TURN OVER
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8. A periodic function f(z) of period 27 is defined for 0 <z <7 by

x <zr< -—

’ (0_ _2>)

m™—2x < < .
7 (2_ -~ )

Sketch the graph of f(z) for —27 < z < 27 in the cases where

)

(i) fis an even function; (ii) f is an odd function.

Show that the Fourier series expansion that represents the even function is

o~

cos(4k — 2)z
- ; Z; (k-1

Deduce that
i 1 o

12 R
b (2k—-1) 8

Using Parseval’s formula, deduce also that

(2k—1)* ~ 96

gk
|
3

9. The Laplace transform of a function f(x) is defined as

£(f (@) = Fe) = [ e fla)de.

Assuming that e **f(z) - 0 and e **f/(z) = 0 as = — oo, show that
L(f'(z)) = tL(f(x)) - £(0),
L(f"(z)) = tL(f(z)) —tf(0) - f'(0).

Use Laplace transforms to solve the simultaneous differential equations

d%y _

2 ~ Y
d?z

2~ Y%

where y, z are functions of z satisfying the conditions

y(0) =3, yl(O) =0, 2(0)=1, ZI(O) = 0.

END OF PAPER



MATHEMATICS FOR ENGINEERING STUDENTS PAPER
EXAMINATION QUESTION / SOLUTION Tser4
SESSION :  2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION

M) ¢n ©

(ezo

K:& +Q)

- b 0.9 2

i
W
W
|
wY
A

e 6O

B { -
WAY ¢ @0 1o,9.87.¢
v ) ) . A/_
0.9.%8 e + (0.4.5F ¢ e
w002 f e
VT
.\-;\#\06> /g')(rv\& l?tu.cw-o_ﬁ Kft
Bt .
(O o4&
A ’cmoB + N 8O + &) (0t 120
A QW I \1<,>
(\ v o+ eyt 27 £210 +12¢)
N
\ (o X0 NPT RACI
bom, D G A -
- Z, "L . \/
¥ 4G
2. \,G - L2

\

\“) zc+?3+lf—0 2
dIi \ Rz¥=
Pv)nj”/wta ‘\DG/\
\‘L&&L
Setter : - ALh( Setters signature: £ C J

Checker:  [-L whe oy Checker's signature: A



MATHEMATICS FOR ENGINEERING STUDENTS

PAPER
EXAMINATION QUESTION/SOLUTION Ist“ I-¢
SESSION :  2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
| , ol = el -
(1 Sepesste g — . =) y=texte | 2
l*‘j Zf
a (kew 5
- taoe 6‘0«»)\ 4 to~ C Afb*)
____.W m@m . ,wt\le;
R L
_ x + B A wb;w\)
T - AX
I
det _)
- C _ -
diy e s D e
T - x4cC
cﬂ/{& - '/;(A =) W C L{,
= N .
;/\ — X4+ \f\)g (2‘
e} (=% , - -
- p e e X FO ‘mc, —
of 4
[ — — x> R
- ~ ' = = @ “
) 1F = ‘Z%(’kgsx‘;’b) 3
) (ot ) = = = (x+O) 2 g3
s =1 3 3= (
Setter : p\&/ I 075675 Setter's signature ; R
Checker:

e

Checker’s signature :



MATHEMATICS FOR ENGINEERING STUDENTS

PAPER

EXAMINATION QUESTION / SOLUTION 536‘
SESSION :  2001-2002 (6
QUESTION
Please write on this side only, legibly and neatly, between the margins .
SOLUTION

L\\ Y e Polx + 6 s
Jdeg
rc x whoe A/@N‘Q

LY -

3

" '
o o b Mm\wﬂ—!\ 2
”Jo’: el 4 by —cn
“\NE .
‘ ¥ - — _ ¢ X
mﬂ-l — L a2 7 b s <
L7 2 X -
495’\450
=) 4&em,bsv\x’6&3ﬂ<—lqae+
2X
— gqeenx = @k ST X é{'
-0 .
)) %O\’:\ . Zyg: /\3 3¢ — | /L
— : . — .
C‘\"S' el 1 Xx + ,\_ < ‘\" /‘{5 wa - —
_ g = A e x + 05— = R
A 2%
9 o 41 ok
\37 2 Asav+2Ben2x F 22 T3 >
/5
2 _ oAt A= 8

MSF o X £
T 7 - X
! Y axe ¥ be
or = & e /X+ Lf@w N
4 ’X d
axe g 4c,,é(
.(‘”ﬂ . _gae * - 4‘,5Le +M
- . x o &
! L 4+ ~X x
N ~2c e : s ) N X

. 0~

....> j‘gq:’ iog‘;{ S> CL,S‘S:’\@*{;

sy

Setter : R\ Tk CDQ? > Sefter's signature: . ( J
Checker : N\ L.:'\,Q,[M’,(,LL, Checker’s signature : V\’L .



MATHEMATICS FOR ENGINEERING STUDENTS PAPER
EXAMINATION QUESTION / SOLUTION sE6
SESSION :  2001-2002

QUESTION
Please write on this side only, fegibly and neatly, between the margins

SOLUTION
C/L

2\ A\ ”5 —

v, -~ ¥,
L
“ 3 | 15, \ \ ’\ (3,\0,
')__]__”L’L 0130\;) ,‘f,
ol

LB H

I T 3 (/{
- o) Vo 7O
o ‘h(f/w/’?»fa//

U e |
. W L v, |
A; 'l,b/ TZ) ,_‘ 2_@( ) ‘(ﬁoc{}koc’ !J'c ]

)
— o8 dses wart e B L
T 2=y |KlToe b ke fofid |
J-@MW wz’
W wmr MOFM
k \)\ l 3‘ ' g 11 P /‘170 L+
2 ] o 1o
HBL\‘LZ; A\ o o 1y|=3
Q 2+ 7 ,

§ |
g © O (? /"" Q_)
:)_345(5 ,_{,ZMMJL:)(S;JL
1 ki~ @ e C).—() /—""—-—"Z —
Laoal™ 24 e
= -3 =4Xq X4 = L 8 X )Zx,: ~| 3%, 4 3¥¢{+3f¢9. %
X!'-T-\—?,X9>
Setter : R \] ACSHS Setter's signature : E"C\J
Checker :

Checker's signature :



MATHEMATICS FOR ENGINEERING STUDENTS PAPER
EXAMINATION QUESTION/SOLUTION 3" S {
SESSION :  2001-2002 LG
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
\,)\

; A ATz
‘El%&,\v‘a}\/wﬂ/’ /}(b'\/\ (‘A A
Aj‘3;\l_ 21}‘ £24 O

)

Triad ad error skoss Thak A7 saiiéhe/’ 29
Ol vooth oct %156’ 5 ;\JZ'L"- -
, 2
S R éf”?<o> -
I N —
- 5
A, s ¢ 1 s
E\la,atveu%" ot o ;i_: Y s Joo \ Y >
—// (-\/
A 3
E\jwwuj»/ Cocd by A= 4 RPN (—s/
e YU Y —
VJZA T - 0 < ZT *.:c %
mh Ty s e 2x
To= | o O
- 2
U - %‘\F’?U \;@:‘3 CP = @) G O (2\4\/‘2/
;e o oal |
< ‘jﬁ‘o %/ﬁ,'t)
"Lu o © T
o T U 6 _ v
\ A’\:(UQU; o U{t
- /.\ . 0 (’iu
¢ b
o o o\ T
O 0 9
A__ 2 0 V2,
= ol 1y s e
n 20 '
2
Setter : (- L - TACODY Setters signature : L ( J,

Checker: Checker's signature ;



EXAMINATION QUESTIONS/SOLUTIONS SESSION 2001/2002

Setters are advised that Checkers, Editors, Typists and External Examiners
greatly appreciate the merits of accuracy, legibility and neatness.

Write on this side only, between the margins, double-spaced. Not more than
one question or solution per sheet, please.

|1se |. ¢

SETTER
Lol

QUESTION

U) 3Ca.. = jc\,. +3:’:v ) j:‘j = :Fu+ ~‘kjcv )
He e

jC. = {Ku + '*f.,w + Fv *+ J(fvw"' *‘fWB

*)
= ;:uu-\ + (*""j)’ﬁuw + ‘““Jrf;vv *‘{'v
- s:w“‘\_ “}‘“ + vfw +3tv.
D A2 3y ey oy (e
}‘:’ = \G'F?_'lj - = \(*’L"‘zj“)

Seb Ldws egued b zmm possiblhes e
y=0, w =20 o =+ |

—

=0 3=O°V|

w,ydo Iy~ = Wy~ 20

— — - '_'_'
"‘).3-%)1\-:&“/{

5 SkKemany pb e

(°)°)_, (i\) ), (o, ‘)) (i&%’ %)

N e f** = ijl f."'j - 3*1'*.13.‘\) :-F:U: 2w,
S zekhiy D= ffgy - gc:’} how—s.

pr] o, 0,0 (L) (o, (&13) (k2
- - - - + 4 T
Fan >0 =0
NATURE| SADDIE SADDL SKPDIE SADIE  p (N MAX

SOLUTION
b

Sefler : M. LISRESK Siguta :  MLARLALR

Chochor .Sig\ﬂ‘““"u Q{\/' )




MATHEMATICS FOR ENGINEERING STUDENTS

PAPER
EXAMINATION QUESTION / SOLUTION 'SG 16
SESSION :  2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margins
' , . SOLUTION
"2 Q) o) CGeoahic jancs trhe G edha Tll— < | .. &VVeRGWT 7
. '\_ D
. N 1 DIverGenT L :
2| 9 ez gl s g enmpenris

4o v W ZJ;\

o ) Gnt et 2

- P S -

- 1 nal
=N, 2 n *

GO VERGENT by, Roke Tasb

_——

(&) .

[\J

—_—— e

iy
(1) @ &an = Qf\+—\)3 Ix\“H N
\M\\ RS — . ey |
~ i) T a3 _§ )
o by Ralo deur

vau-%‘_o P"“ “2<X<L)
dtapes oo In] > 2.

| v w2 22 send, v 3 e W2 3.3 X

) (- %

L) A+ \ e "
K l ~ QV’-) oy ét“' w+7) wu-\)q—
W)™ { b y
+1) ey

&\7 Rens |~e-—,\—/ Consemges NS

yl+1.x
D e SV | :

AL terns are HU-, fo Fade Lallds @ AL+l < W

- > L, 3 DIVEREENT Ly capanion wnh
\JV\~\-\-‘

o, dAVi/Ys,&M+.

N S | ek e = ,*:-( o dens ‘.”i‘/&i’f

Setler : M.LIE—{B (N Setter's signature : ML/L'QLL
Checker : Checker’s signature : & . J



MATHEMATICS FOR ENGINEERING STUDENTS PAPER
EXAMINATION QUESTION / SOLUTION —_
SESSION : 2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margine
N SOLUTION
Skakeh : /\ W Z\ ( Jav g
~in -n A n \/
O
6""-~6\~\-\c—- oo e (&> 0_:9 + ZMCCA‘**
< )
LN~ n n
[+ N = ,E_S‘ A xR\ = 3‘_ *(c,,u'&d*
° ~ o f'(") ) -~ o OL( )
2 S - [Ln—*) ] n
%o = F ( [ < 1, ~ Jn -
n n
Rew = 2 J Y Coo mW dw f (T-%) cos ww da
T ° n
<
PW\M w oz Mew o~
(-]
J‘nkn-x) Cen wh Awm = _f_n ‘*c"""(“"‘*) (=)
b3 T
= f"—‘:. " tem mw dan o e
°ﬁ.
—_r Y w e da Y wedd,
[}
n
Hew ca . = j:-r»'&ooa\\ﬁo\—& \.lv\we*-
TU de
O U = eeld
Setter : M.UEAEHNK Setter's signature ¢ MAN D
Checker:

Checker’s signature : {)\' C-J



MATHEMATICS FOR ENGINEERING STUDENTS PAPER
EXAMINATION QUESTION/SOLUTION ISE- ). i
SESSION :  2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margins
Jon n en, o n o SOLUTION
-] - N o 1SS
R
- 0 o+ g [eew]
" L)
(.\ ,uv-ﬁ--)
- - [ = ~2
= ';‘\‘-._(C‘f"%‘-"‘q = {}r\‘:" 4w e
. O Y -
We o, = =3 = Tz - = -1
= ST TC (2
an» O Py V- W R T X S
o Fouumer SR8, v
Qe
40-1)
12 w2 > e
—_——t ,‘F- :FL— K=t Qk--\
fm”\-f w=0
)
o] =0 = ,Tl -— _Z_ Z R S
S s L_ .
Z T %
zfﬂf" VPES az 4+ I ol
. * = "~
fm"- . ?'(- o -;_—
’n{- Y aw + 2 fﬂ-“ *1.‘-* - 2_[!": )n\'— + 2 [M)SJ%
3 ms:%jox __F%K-) ALT J, m LY dg
.
(8
oo .o s T She s T LT
- 6 3 A ) @D 4

Setter : M.LIGRECK

Checker:

Setter's signature ; MUNQ
Checker's signature : & C\J



(s

MATHEMATICS FOR ENGINEERING STUDENTS

PAPER
EXAMINATION QUESTION / SOLUTION IS¢ L ¢
SESSION :  2001-2002
QUESTION
Please write on this side only, legibly and neatly, between the margins
6o g oo b SOLUTION
/ -ktw - ~tw d
L) = [ Fme™ae = [Ae™] T« efpt 9.

==-flo) +~ + L(£).
L{f") = fﬁ £y A = [Floe™]T+ &L Flpoet

:—}/(0) -+ E A(f,)
= —£'() —f(0) + £ LF)

Toke laplac Mofrans A boe difh 25wn:

0) —3c + ELL(j> = L(2) - L(g)
® -t + L) = Lly)-UD

5 © EM Uy - -3 =0
® - L(j) 4—&‘:1'4—)) L[L)—{: -~ 0
E‘uM-\‘J”s L.L'L) .
Ly (=) —1) - e ( () +1) = 0

= L) (Y (£32)) = ¢ (26544)

2
R e
£ () +

T alt)) + e(br+e) = Ws+r4 = a=2,c=0,L=|

Heo e Uy) = 3@- + 'bi:-—r"— 5 y= Z+wanxn
Mo 9" = —2ewh-r = 20y o T = Yy-22omJin
= z = 2-cmi-*
L
S{ﬂer: M. Liedearc Setterssignature;  MINRLS~

Checker : Checkers signature: (& (- |



