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1. (i) Consider the Heaviside function
1; >0,

Hiz) = { 0; z<0.
(a) Where is H discontinuous ?
(b) Sketch the even and odd parts of H(z) — H(z—1).

(i) Consider the function
flz) =z + 1/z.

Give a reasonable domain of definition of f and the corresponding range.

Is this function even, odd or neither ?

Show that f(z) >2 if z >0 and give a domain such that f can be restricted
to be an invertible function on that domain.

2. (i) The implicit relationship
|

holds on some curve I' in the zy-plane.

Sketch I, noting any asymptotes and extreme values taken by z and y on
F: :

(ii) Sketch the graph of

y(iz) = 2 +

3

11—z

noting any important features.

PLEASE TURN OVER
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3. (i) Differentiate with respect to z

In[z + (1+2%)Y%]; (sinz)®.

(ii) Given that
z(t) =t + sint and y(t) = t + cost,

find j—z in terms of ¢ and show that

3d2y o
(1 + cost) 2 = sint — cost — 1.

4. (i) Given the function f(z) = z’sinz, express the n-th derivative of f in the

form
af

dxﬂ
where A and B are coeflicients that depend on z and n.

= A cosz + Bsinz,

(i) Use induction to prove that

i o G
e z—1

for all integer N and real z # 1.
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5. Evaluate the following limits:

cos 2z

® mg?r:;"z tan(y/z) — 1 ;
(i) o cos2T
z—r/4 tanz —1 !
(i) fgy LA
' 22 (f(z® —4) —2
T
(iv) lim (,’c+3) .
. T—0 T
6. Evaluate the following integrals :
q 1
e [ 7
/2 )
(ii) / (sin®z — 3) coszdz ;
0
(iii) / (1 - z)%dz;
; 1
(i) 1 + cosz + sinz

PLEASE TURN OVER
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7. Evaluate the following indefinite integrals :

6z — 12
i dz ;
0 Var — 4z + 5
L) sec’z
) Trans + 7 0
(ii) / z*sing dz ;
2z + 1
dz .
() / 22 — 5z + 6
8. (i) Show that the power series
oo
z nlz"
n=1

converges only if z = 0.

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

$ o) .

n+1 o

n=32
(i) Use the integral test to decide whether or not

>

n=>5

S

n

converges.



[1(1)E 2006]

9. (i) Express each of the following complex numbers in the form @ + b with a
and b real :

(@ %; (b)) 3; (o) (1-ivB3)?.

4

(ii) Find all values of z such that

(a) & =13 (b) e =1+1.

(iii) Express the following complex numbers in polar coordinates :

(8 1+ 14; (b) -3 -1.

10. (i) Show directly from the definitions
1
cosh(z) = = (e* + e™®) and sinh(z) = %('e“c - €%
that

cosh(nz) = = ([coshz + sinhz]® + [coshz — sinhz]")

[S=F

for any integer m > 1 and verify the result independently for n=2.

(ii) Prove that

sinh™}(z) = In[z + Va2 + 1].

(iii) Sketch the functions

(a) v = sinh™!(z), (b) y = cosh™}(z) and (c) y = tanh™*(z),

where inh (z)
sinh (z
k) = cosh (z) .

END OF PAPER



*fig/de = =g/ dg 31 1exs st g = Ap(f ‘z){) + zp(f ‘z)g u

‘Or= A..S% yeyy os ‘(zp)(z)d []dxe = (z);  a030%

Suryeadaqur ue sey ()@ = f(z)g + op/fip uorenba reoulf Jopio 381y Y,

:suolyenba enuatayiq ()

“yutod-a[ppes e st (q ‘v) woyy 0 > (7 JI
‘wrnurpuiur e st (g ‘o) ways ‘g < (@ ‘0)*2f pue g < @ JI
‘wnmpcew e st (g ‘o) wayy ‘g > (¢ ‘0)** pue g < @ JI
. a.ur?ab ~ Affzzf) — 7 ouyurexs :qutod Lrzuorjess e aq (g 'v) g7
‘Asnosuegmurs g = A ‘g = ¥/ s1oym ooo (£ ‘z){ jo sjurod Lreuonyeig (o)

.09fg  egTe _ng ,ngfig m@Tg _ g

fgfe  zefe 4Je fgle =gfe e

. pfig

fip fg

pue ‘(a ‘n),f = f woyy ‘(a ‘n)A=A ‘(0 ‘n)r ==z ‘W
P _ WP

Ry R R S U 1

.Zphg =@ _ap _ W2V = faT -
T (@) = f voyy (=) =A g1

i(f ') f jo uorenuULIAKIp [eilied (P)

s T [RRL By 4 == ] /T o)+ (g 9)f = (1e y4)S

:(q ‘o) noqe (£ ‘z)f jo uoisuedxa sa0[Lu], (2)
T>0>0 T+ u)/(Y0 +0) i) d 1ol = (¥)¥3 or0ym

‘()" +iuf/(0) (wfult + g/ (), F y + (0) fy + (0)f = (y+0)f

0 = x gnoqe (z)f jo uoisuedxa s 1o[fey, (q)

S fat A afa@) 6 _aafa()+6.af=(6)a

*ZUIST = ZIYUIS [z YUIS = Z1UIS

SNOILONNOJ DITOHHIJAH ANV SHILILNIAI DIHLINONODIUL ¢

re[nuiog s,ziuqa (e)

SNINODTIVO TVILNTZHIIIIA ¥

12500 = 21Usod 2 Ys0d = 21500

*qQuis D Uuls — 4500 D500 = (q 4 v)sod

' quis D500 + q500 D uIs = (q + v)us

- {6 R T S
(1Se>1-) +|H,.....:IV+ |tN+|HIH|AH+SE
T4y £ z
o g ERUD) o B g
1@ ¢ ’
¢y iug) ¥ B
+||i..«a u(1-) + i [ = Ts02
g B B =0
u® &
(1> |=] ‘Areapqre ©) =" 4 @ ig + = % +zo4+1=o(z+1)
. g-o)1-o)o T (1-0)o
SHIYWS ¢
ofe'q)—q(e-d)=(@xq)xmw “._.wsv.u.ﬁ adiry 10309p

ta T Io

tg 29 9 |=qxwa=uxo'q=3xqu=['q'y
tp Ip Ip

1jonpoad aduyg tefeog

%9 % Tq
€ I Ip| = qxu
1 f o1
1onpoad (ss010) 10709/
Eqfp 4+ 2q%v 4 gl =q'® :jonpoid (30p) Ie[eog

mnu 4] ._av = &nﬁ + [tp +ﬂ:..u =8

VHEEADTY HOLOTA T

AVIANEOd TVIOILVIWIHLYIN

ILNINWILYVJdIA SOILVWIHIVINN



(0<.p's) '8/ 2

(0 < 8) (gt g8)/em

(0 <) *qpus/iv

s/(s)d
sp/(8)dap—
(0, —(0)fs = (s)elg®
()29 + (s)av

uwlojsuedy,

I=u o
5 Am_a._.muv M,_.% Havn_ﬂau.ﬁ_“‘\m

WIaI03Y) S,[eAdsIEg

sen gy Loy bp i .H .u.l\le-.
g'z'1=u aaag:a_iaﬁq o

pue ‘==z 'pg=1u .ﬁﬁhm@uﬁav%qw\ym = "o
A

TUU 1

1=u I=u

(T | u T u [
aloys o= uw am + —— s02 um+oaﬂlﬁﬂv.ﬁ

AR

pue ' (z)f = (7 +=)f uwoyy ‘g potsad jo arpousad st (z)f j1

SHIHHES HATHNOA '8

A e R
imurs (v<s) (o-9)/1 19
(z'r=ua s/ 1
(s)o(s)a np(n —3)6(n)f )f
wS Y (0*9)d(0e/Q) (o 3)4(oe/e)
O (o—s)g (002
2P/ S 2P (0)/ = (s)as w/lp
(Nbg+ () W) 19-2 ool = () O
uopjounyg wiojsuesy, uorjoung

SIWHOASNVYL JOVIdVT 'L

* I JO 9jeull)sa 193)9q ® S
‘et/(r-U+ U
‘ySnoua [[eus st y papiaoad ‘usyy,
oy ..u:.a 1y s[eatojul yjm ana s,uosduntg Suisn £q paurejqo y jo sajeuri}ss
omj aq ¢ ‘11 391 pue zp(z)S .u. = J %o :poyjew uotjejodersxs suospreyary ()
- [efi + 1Ay + i) (g/y) ~ =p(z)h eof :(dins-g) o[na suosdwig "y
* [V + O] (z/y) ~ zp(z) ;7 :(dws-1) ona wnizadesy, °y
“(Ur) i ="A 'yu+ 0z ="z 2juA| iuoljeIIqU] [EJLIBLUNU JOf SRNUNIO] (q)
*(poyjaur uosydey] woymap)

rg'to=u () J/(Y2) )] - va = T
pue v = Oz ae3 'v = x 1eau EMY0 ( = (x)f jo j001 e §]

:uoryenbs ore1qeSje ue jo uormjos ajewrxoxddy (w)

SAOHLAN TVOIUIANN "9

D
; AWV -1es AMV =zp,_(;x+ u&.\.
. ,Hl.ul.m +M EHANV 1s0d = TP Aul HV‘\
. o] T z/1- (7 Sl T . A

o n o
. hslﬂ + .—.v + 7= up = ﬁmv =quls = B.Gﬂ\_[ANH + ﬂﬁu.\y
g/

k)
‘o> |x| ¢ h‘mv (s = Hﬁ«\_lana - a&..\
:speafaqur eqiuyopuy awog (q)

(g+1/we=6r ‘(F+D/(—1)=g50 ‘(F+1)/1z=0uws
1 3 = (z/p)uey :uopnjnsqns juejrodwy uy (=)

SNINOTVO TVHDHALNI 'S



h‘ a\) = )
! % ®
Q T Mool ST %xc/?\cu, W discadcud o x=0
) S WY TSN U égf(a) Hx) 2 detx) e be =
Rocndl e ¢ ;
| i

t iP o («%(_x*-i) e I S
s T
rh/@‘-x eemu (1\ N M ‘EMK 0
= i
- s
=1 F
ot E‘M ) = _%}\' _ Q(_i) A focct
2. A I—

;.‘_/ T# ,f(»\ ki Thow ix{r@ | x¥07 v o
podill g ob@g}z({ff $(f)|j QN

.%(“1\'-"— r—x.a—l/_l o _,(x.\,t(x —r—g(*x s Qige%)f,

Nao ]E(aﬂ ro pswman D B el f(‘x.\—:;, o on 50k

cel ’f{(’q = |~ I/ "'Q"e’Q‘ v PO ‘E i

p({ W= H ()= 2 ad M"v «g‘fx,\“- 9 = %(1) @)
Howco 'll'iU\-? “-@GQ 54( E— WTL ‘H;U-M cf_m«_m\, A (- "-D_)b(&,w
L£ Lrz w (1= 1 ‘)f--{:tRl 1'}([) Lo

£ (07 Qﬁm x e D) el So £ v wendneic
S WY Mﬁb&k.ﬂ“ﬁ\ RR

.....

Lw:‘,zu_ubwp oo B donatu



RQ



20). T qodl = 9+ L = 2-2x+| _ 3.2

_ = [ —N (—X
Ueeco flome v @ LLQ;”\‘L?Q,Q mlﬁk@{i&Q ol x=1\ 2
W &l — Cl"l‘)_il M o) el 2000 @
Q2
ondl L o the W(A
g =5
ook fﬂ;_"j = Bifl=w) Ll
Adrt
oo Tha wf—x v caveX Eb‘ w< |

PRTe



jﬂ Ay o

TIONS/SOLUTIONS 2005-06 | Course
EXAMINATION QUES / T
=
e Marks &
C’l seen/unseen
Parts X L
() Y ain [4')(4—({—{-17‘) = l
b = (o™ .
dx "J(f%-(lak‘(\ Wy
Lo o U&x) &[“3‘2") ks \ K\‘“‘ 8
o U (\*)\L)l‘L
(Lj K&A 1) s I/‘j (n &'\X) Z
L d’y gl | " .-R-X'OQ{'
9 a_& 2 ﬂ 4 -
3o S&’\X) [fn &«X -+ X Gof ] :
d M
1) Xz brsed ) Y2 btk
éq_s‘l_:_l&m\-} dy ~ 1—snf [}
dt r
A VR IR 2.
M (H = B I
So \]—t—&‘b{') —%Lg—» L N |
— ST oh-y — ~ d‘l E]__)i :*‘*dm"’ 2
Sk .S-;- (l-&-& L) YT
U+GJ>E)?- 2{19_ g ( Jr\ — Gk
<" )< tof
1ok —ally — et —ant \—)
T e €
3y . ;
N Y- A Y S Sy 3
d'}\.\-
Setter's initials Checker's initials Page number




X PrCay) e BGER) Y uce) B i)
A

]

—

t{ non o we ) B s &

e

; .._4 |
ml BT wmx + 2uX "S‘" (-—b C@)k) . LL(!&-‘"DB &

h "~
S Dank Dax D @Y — uln-() N ¥

—
—

(2™ —nln- 1)) Y Sk — D x W eax

—_—
—

(ml-—(n—l\lr\\ . Q-lj”l X — DY »Q])M)‘ LAY ) RS

(l\"i)fl 61“-{)(2\

Cem(-—ilvx?(*"') 'Ez-lx:’ia bR ¢

G

(>~ u(w-!)) ‘ Gf)

RS .



(Ll P\ dewsle Ao

(1) ‘PC() 0 Mo laecorcer
'Zl Dt-y\ = [+ % = 50— A1 _,,,.ét-—t)(zk—u)
=2 e NGO
= [(+x

= p s

i (

=

&) b FV@&"}IM ) f)\,%

@) Amne Pli2) o be  Meo. ra"‘)"-
> w = i X L £ X
=6 n=c i - 1
= AP -4 XIQH (“"1)
— 42 i
o o i
a———
- E
U.ﬁudz bCk*‘\ %L‘.W\ PN 4 T )

28 21

&



EXAMINATION QUESTIONS/SOLUTIONS 2005-06

Course

EE S.T.C V)
Question

Marks &
l? sQ» seen/unseen
Parts

D Whan X7l MMW'}»OJGLQWWE;"
v o M ~ 0O

) (D.Q/wwuh\( GA V\J-&xwa.bv]o&f\ 'g’() ,
o egpdad,

Lo = lim — 18y 2 -7 >~
S g <ot x k?./\r?__jt'

o~

) U gl S e
i .
diws & o 1(1(1*1.)_’

x>Z (20 L‘T\{l‘ 3 A&

.
b g= 23 ol gy
Zing s x ln (}:j:’z.} - ngA(l—;’S/%\
ol lags (a3

o,
S dm gy 2D lhw dmYe o

2R x>0

3

————

-

Setter's initials Checker's initials

ane

Page number




EXAMINATION QUESTIONS/SOLUTIONS 2005-06

Course__

Ee J..-(i)
6
Quegion | SO\
Marks &
C 37 seen /unseen
Parts
1 _ \ _ -—|[5 [/5
xZeY-6 (x+5)(¢2) Xt5 12
56
I 7 [/ S
K ¥ -6 Ktd K
> _J'S.‘\wfmb[fé’wlfii tC
= ka _x_.‘_;z.'. +
\% Xrb\ C 5
(i) Lk £=siax od At =esx dx |
Heas .
gm (s x-3) towx AX "‘f{; 3dE
# %
- il |
_ Tt /i e _
- L% 5{!0-(1—5) 6 =2.75 g

Setter's initials Checker's initials

S 4

Page number




EXAMINATION QUESTIONS/SOLUTIONS 2005-06

Course

ex 1L(\)
Question
Marks &
C 3 seen/unseen
o ut) Lot W = =X e Eli-‘}-\---i
X
o A= -din Meelsg
\(Cx -x) on-w( “Q‘A"*ji—
1
- G=xY L
| b
W) US'\\/fB L= %(xfz_) we g
; —Jt
SWnY = 2t el (s X = -t
E3 ot L %
vt 2. B R s,
Ak |+ £*
l L 2
|+ @oxesme Al B -
I+t e
v _ 2.
. ot = A
| Fmm |
,/H
- j \V\(\*t—) U—wé— ) -
w{: - O

Setter's initials Checker's initials

S L

Page number




EXAMINATION QUESFTONS/SOLUTIONS 2005-06

Course Q—]
E= Ty
Question i
] ot
() Q%w% AC “hy +5)
= 2 w4,
So Yk subetbib,.  um xi-fpii
. 2
= H\"QSWK- %J 3 o
Voo
2 rmr vonite |2
Q\)/KM MM ve oo x
- WLQL "Ly =1 S‘ef}ﬁ 7.
_9’»323«0*.[5 v
v+l \
= b‘-‘_ b Btax 47| +autix 1
ity St by i
S* o Bp = —-J(aha-k- Zxcmd-x
Se% Che;Js_’Et als Pag;yzmber




EXAMINATION QUESHONS/SOLUTIONS 2005-06

Course Q_,

==l
Question
"7 Marks &
seen/unseen

Parts

m—— 2z . X

= =X G5k + xSy —\gzk\xa‘f

= —-}(LCOSK —&’ZpS«;\;& -\-26057(% A\'

[:_ ™ %?Ef\ ”‘"‘t‘ﬂ.

@

L
-

Setter's initials Checker's initials

FI D

e

Pa

ge number

212




fH

¢ C’f-) Covoe. 2 w-te tewna a, = bk, X7 Caxded @

(N2 lwct ~vatio llwt l@u{-{ — ll’:h (uﬂ)‘( y v
w32 | g e T
v r Fa)
0: =l Il 1] =0 & ade xe®@ VS
& W29

%V\ e ek Loho LV-"JC, e Sewes mn(,«.l Coumarged
,f 0 €{ e wndt ek B

= h
b) YN Ay = L (w3 2 fleoc

e ———

it 1

= inl-l'@_«_@_ﬂ). |

—

\“M I&htl

w W @D 1{2& L it
= s Lo Lt i) an o 2. = l
lﬁ-l (iu;q l u( - s Lt
e @

P Qz/H-‘u‘ﬂ g = Dow \ L QA—D/Q %
' > i S0~
g@lﬂ.( lr\"'l] = \:Lu, uQ,U- ( e + l) . ({m (/‘ef-«‘e (H-Q
wr B — FD >

- lim

w9 G W F =70 >

-%
= (tevv\ l + "f_f"( Lt ‘e"___).. =
r—o9 9 1 ?
ok o Ll 2] e meen g

—t—

: l
(/} Re coude g______cﬁ,k . P 21!?_&&—

T

i
G ",

,%“ (el o 7C, e Sened (@M‘q 2A




EXAMINATION @UESTIONE/SOLUTIONS 2005-06

Course

EEL()
Dekyres Marks &
(.,A-' seen /unseen
Parts .
Ny i b 42
b) -‘-— = .f.-- 2 = i
‘ l:(L.Z. 2
A (1-68)%= | +GBY- T3 =-2-0BL | D
ILE \) 0‘) Q%: 14 LN 2= CAn k r ke Z_ =
) &= lei b E=bgln i (Fr2ak) o
Ke
@y &y |+ =42 e 3
L & L
bB 5L '%‘@ Bz ,T-t"\v\;l'l/g 3
Setter's initials Checker's initials Page number

sk




[ N |

Ec L0) QIO
4@ cahx= L (Fae™)

Swhx = L (£-¢7)
coshx +sukx = e}

CaShx~Sualx = e,-¥

AX -A X
So coeLnx:}_ e e )

2 % f((osLx esid )+ (toshe-sibe )WJ @

LQ A=2

(051.2\( = H, cask x +Sud?x + 2 Bglxstx

+ Cosl®x 4 gl —Mmﬂ-x’}

= cel™x +sod’x @ Standlond reaulk.




b) Y= Swhx EET (1) 016

: ;_(ex+-a_x)
X -x
23:- e -2
QUQ,X-'-‘- sz—l
Qu- Z:Ie..’(-*—l =0
(ex)"- 732,"-1 =Q
e'= 2:15‘]‘31""
2.
= Sijé?:l

IJM e,x';'O lﬁ.J 3-\’81” <0 So talke +, BN‘H'M
Spebe povk,

e = 3+J?:

. X= 1’3(3'{"13?-:1 losce veaulk .

R w



