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1. (i) Define what it is meant by :

(a)  an even function,

(b)  an odd function.

Let f(x) be an odd function.

What can you say about f(z)??

(if) Classify the following functions as odd, even or neither:

3

(a) €% (b) e ; (c) e ;

(d) sin(z) ; (e) sin(z?) ; (f) sin(z3) .

(iii) Find the inverse function of

(iv) Write as the sum of an even function and an odd function.

T+

2. Let

(i) Find the stationary point of f(z).
(ii) Find the second derivative of f(x).
Determine whether the stationary point is a maximum or a minimum.
(iii) Sketch the graph of f(z).

Indicate clearly the vertical and horizontal asymptotes and the location of the
stationary point.

PLEASE TURN OVER
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d
3. Find d—y in terms of z in the following three cases, simplifying your answer where
T

HECG‘SS&I'yI
. sinz
1 = — .
(1) y 1+ cosz
(ii) y = eote’ coshz ;
(i) y = z'"°;
dy 1

Show that if y=tan~lz th = =

0 if y n~tx en 7 1522

d
4. (i) Suppose that z(t) = cos?t and y(t) = tant. Find d—y first in terms of ¢ and
T
then in terms of z and y.
Check your answer by finding a relation between z and y and then differenti-
ating.
(i) Suppose that y — 2z + sin(zy) = 0.

d —
Prove that &Y _ 2= ycos(zy)
dz 1+ z cos(zy)

Given also that y =0 when z = 0, use the formula

to find the approximate value of y for z =0.01.
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(i) You are given that

lim SR _

§50 '
Evaluate the following limits:

. sin(26)

(=) A
(b) i (510(8)°

630 6 ’

sin(6?)

(c)

6-0 sin(0)
(ii) State whether or not the following limits exist; if so, give the limiting value:

(a) ;i_r)%xsin(l/m) ,

(b) lim (Vitz-va) ,

00

(c) 21_1_{{.10 sin(1/z) ,
(d) lim ——— where n > 2 is an integer ,
z—1 " —
Y2
(e) lim — where n is an integer .

PLEASE TURN OVER
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6. (i) Using a trigonometric substitution, evaluate the indefinite integral
[ s
—— x .
1—z2
(ii) Given the definite integral

w/2
I, = / (cosz)*dzx ,
0

where n > 0 is an integer, evaluate Iy and I 1 and show that

~1
L =215, (a>2.
n

Hence evaluate

w/2
/ (cosz)® (sinz)? de .
0

7. Evaluate the following indefinite integrals :

4 — 8
. _fz=8 .
() | s e
2
(ii) /secwdw;
tanz

(iii) / z?lnz dx ;

r+1
i —= T 4.
(iv) /m2—3m+2 *
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8. (i) Decide whether each of the following series is convergent or divergent :

— 2n+5 )
: b .
(@) 2; 100n (o) ; 2" 1 5

(i) Find the radius of convergence of the following power series :

= |z —2|" = (n+2)!
@ SEL R

(ili) Find the first three non-zero terms of the Maclaurin series of In(1+z).

9. (i) Write
(a) 541412 and (b) 1/(5+112)

in polar form and indicate the position of each point in the complex plane,
stating the tangent of the argument in each case.

(ii) De Moivre’s theorem states
(cosf +isin@)™ = cos(nd) + isin(nf)

for any value of the real parameter n.

Use this to prove the trigonometric identities

cos(nf)cos — sin(nh)sinf = cos(n +1)6 ,

cos(nb)sinf + sinnfcosfd = sin(n + 1)6 .

PLEASE TURN OVER



[I(1) 2004]

10. (i) The hyperbolic functions cosh z and sinhz are defined by

e’ +e® . ¥ —e®
coshz = ——— sinhz = ———
2 2

Use these to derive the hyperbolic form of de Moivre’s theorem

(coshz +sinhz)” = coshnz + sinhng .

(ii) Prove that
cosh(z 4+ ¢y) = coshz cos Y +isinhzsiny .
Hence or otherwise, find all the roots of the equation
cosh?z = —1 ,

where 2 = z 4 4y.

END OF PAPER
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EXAMINATION QUESTION / SOLUTION I({DZOC
2003 — 2004 '
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
() A fuwchon flx)y IS eveu iof Hx)’-‘—f(’x), 1
N fuckon flry is sdd of flx)= — f(-x) 1
2
Lo ot e f-x)= L 40)) s )
henee  f2)" 05 an even  Juuckon.
(o) (a) weifur | (b)) even | () neifler, ‘

(d) odd (e) ewewn | (£) odd.

)

(cciy  Wrik y< X 1, (9-1) x = -2y

2WH L

heuce  Ha ruverce Funihion s [-2Y
y-1

o L1 l+_L>+1,L_-J>

-x+2 Z\Xt2 x4,

- - + 28 Here

1"

Setter : A ) g WM%V Setter's signature : M

Checker: < .\ v t4ARTO Checker's signature : [ \/mx-oMo
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EXAMINATION QUESTION / SOLUTION
2003 — 2004

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

PAPER

A

QUESTION

oL> "‘Z/)i

{ov q/ze;/z‘omﬂy

Q (7‘) = (XZ-()Z/
Fp'.mf,. %) =0, hemee X =0
_‘j) i Z gx1
‘G (K) ()(2 ( 'Z_ (X’l-—-()s
\[3.', )K:O , @H(O>: ~-Z/ CLO ) 'ﬁ/ﬁi}/t‘&/ﬂ(z’n}y
'C’Otl/\ 'é % V)/)L?th‘ LU A
C/> ver dicad toiy rlob at x=t4
hovi zonled mgWr/’QQ oy =0
S‘/;Y/Zt;OV)a'?O\/ PC)/V76 a‘\L LO/"))
cvdceal
VC(/)“OVZ/)()@/’—(/J

SOLUTION

| £

[S

Sefter's signature : < %g

Checker's signature /Ify&/\

setter : & PE(C/"\[
Checker: 5‘ SN[N
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EXAMINATION QUESTION/ SOLUTION

PAPER

2003 — 2004 L1
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
3
(i) Ji‘} _ cox (o) = smix (“sia)
(/-r-wo-an)z
— cod x 4+ SOty =+ con3x
( 1+ Lo’:)x)z
— I+ o2 ox _ 1
(1 + coox)* [+ coox 4
} c{ :t-t‘*xZ x+xz k
(” K# = (7‘1“Zx)8 eshr + e swnh x
= ¢ 7 {(11»2;() coadx + SMHAx}. 3
(i) Lno, = (fon )
=4l
j‘%j:%/ﬂt 2:%["1___2,&"”[,‘,,. 4
x = [@ny ox = ey = I+taly = 1+ %
[orctey ey -
d - !
Z‘i 1+ x* 4
Setter : C _T,TZ D eR- Rene Setter's signature : ////zc/L /Z.\
Checker: 77 2 cast Checker's signature : Cg /QGVL(
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2003 - 2004 1
 QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
I
(1) 515( — dx\ _ _aeclt S N—
T (ﬁ>/(;ﬁ  Zeonbewnt 2 cogt b St z
d — - 1 = - .
]%c = 7 el taat 2x*y z
— 2, _ z a?_ 2L
[anlt = T+ sect - L/ = I+ x 2
dy _ _ L o d g
’2(7 # - xr Lﬁ = Zzzj Z
(//) (%z. - 7 -+ 07 un(x7) -+ &é wb[uj) =0
524/:/;7 ;Z{{ ans re_7uirez/. 3
oyfx-r dx) o (7&/ -f-(ﬁ) Xx RN Pmﬁ—vn} 1:_0) XI:O-O/)
a(o.of) A~ 0+ 2x0.60 = 0.02, &+
— ’ =2
Setter : C TR ipLer-Rone Setter's signature : / / '(/ L/ﬁ/«*"

Checker: 5~ 12 . CAS M Checker's signature : 24 G/\/’
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EXAMINATION QUESTION / SOLUTION _,f
2003 — 2004
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
A5 a) i) limg_yg S‘Lﬁf”—): 2 limg_,o S22 = 2.
i) limg_yo S = limg_,o S5O limp_o(sinf)' '=1-0=0.
i 2 - 1 2 -
iii) limg_o s—;’;—gg—é)- = limg_o %;0—2 limg_,¢ Ei% = 1. S

b) iyt sin(1/x) does-not exist-as-the-function-in-this-limit-takes-every—
~vatwebetween —1 and 1-infinitelyoften-in-every-interval-of-z-=-07

. i) Using |zsin(1/z)| < |z| we obtain lim,_,0 zsin(1/z) = 0.
ili) Using

\/1+z~\/5=(\/1+m—\/§)\/__mi£=\/ﬁ%+ﬁ

we obtain limg_,00(v1 + 7 — V) = 0.
‘N iv) Using l’H/c\)pital’s rule we find

5%2’4

1) limg—ye0sin(l/z) = limyosin(y) = 0.

vi) Using
2" 22,2
n! nn—-1)..1"

. n
we have limy, -72; =0.

setter : {_ . W Setter's signature : ?.
Checker : j S L& WO Checker's signature : 5 M
N [
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EXAMINATION QUESTION / SOLUTION ,
2003 — 2004 ;(_
QUESTION
Please write on this side only, legibly and neatly, between the margins
- SOLUTION
A6 a) To evaluate N é
I= / ——x—da;
) VI—22
let £ = sin@ and then
6
sm()cos& sin cosed0=/sin0d0=—cos0,
V1 — sin? | cos 6|
provided cos@ > 0. Hence I = —v1 —z? +c. 5

b) If I, = [/

(cos z)"dz then integrating by parts we find
/2 ) Li7/2 w/2 ) . .
I, = / (cos £)" ' cos zdr = sinz(cos z)"~ |0 —/ sinz(n—1)(cos )"~ *-(— sip z)dz.
0 0
so that

I, =(n-1) /(]W/z(sinm)z(cos )" 2dz = (n—1) /:/2(1—cos2 z)(cos )" 2dz

and therefore

-1
I = (n=1)(Ipg—In) = In(l4n—1) = (n—1)Ip_g = Ip = — — I :I"
Now Iy = 7r/2 ldz =7/2and I; = f0”/2 cos zdz = sin(n/2) = 1, and
/2 /2 2 . -
/ (cosz)3(sinz)dz = / (cosz)3(1 — cos &) ‘dz = I3 — I.
0 0

But 13 = %Il = % and I5 4I3 15, so that

8 _6_2 )

15 45 15

13—I5=

Wil

Setter : @ . B DURE Setter's signature : %‘l)\
Checker: Y ELe Checker's signature : S\A L
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2 g“"'g de -2 | 22% g,
Xl" 4”“'5 X - dv+S

X
J- ><'?’/:5 | C% - x>
L xdx = S\ACW: \/\\i—j\f&’«’\
(5 ) 4 \ x> dx
- g\v\ﬁ,l&i&x
:.%;}\V\X ’\g% ~ C

> - |
= %—-(\v\ X — \15\ + C

EXAMINATION QUESTION / SOLUTION T (1\
2003 — 2004 2004-
QUESTION
Please write on this side only, legibly and neatly, between the margins
SOLUTION
*
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T S TN —_ _2
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X=4 > A= -2
X = L = = 5
’ <\ ‘ RS ‘ 2.
——2;_-—""‘ (Q)(: o C&)( - /(/&K
XSl ¥ -2 -1 ﬁ_
: w DX“A-\ t (
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Setter : LUVXYIANSTS Setter's signature : s da L"\L'-“"'y\:

Checker: %,m b—ﬂ-&:/‘q,w Checker's signature : W



MATHEMATICS FOR ENGINEERING STUDENTS

PAPER
EXAMINATION QUESTION /SOLUTION :(1-\
2003 — 2004 wod-
 QUESTION
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. SOLUTION
) 8
& Tepws de Wt ded e ve  wn seneS 4
(® Qabuc iy
e i -
Wl (0™ 9%es \0 24
LU\ ™ S | A U NS 2
(V\f\ . ‘ T S/ZA ?—
- [%aY 1 + 5‘1‘/\
> g <) QWM’O/@E ﬁ"
WU L ez o 1X -2\ 1
@ - = oWt —_—
\\/.A\ b (X."}-*\V\ 5
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C/ \UV\'\'\\ _ (\,\-\—5) \~ Q\(\\ K"“\ L
WAy (20e)Y (n2)) Y
"\+3 { : |
= X = —x =70 | 2
(L) a2 2Tty
S, Q= ®
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“ PE)= X X
2 2
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