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by rorv reduction, or othervrise. Hence solve the Bimultaneous equations
Zuly-z : 2

t1..-l_z : I
fr-y : l. L4, 21

If a matrix f is given in terrns of a matrix Z by

AY:ZA,
find anexpressionfor Yintermeof fr, A and'4*1. Hence findanexpressionfor Y,intermsof 22, A anrl A. t.
Ilor the case

20
0 -i00

2l
0l
I -1

I

I
0

;1, ,.

lrlt'l ;'lt';rt:ri lt,"tt,,' ,1'': i '.

,,.]j i, ;r,,t1,.,..i.,:.:,,1r.,i I ,,

.ll . i,;r -tt 1l';ilr,,ii;i'tit;rliltr 7',ri't j1, 
f 
,i;1;1,,.,:ji' t l'.i ii:., i',:1r:lii r

I:,"iIilii{i
,,,1,' i ,, ,, t,\'il

i rn,i l!:'' iiit,,',','s,i tlr,-l,L,iriir; i!^';: r.r.l {1. ,;r;;::,!,i,.-, rrl,. tlr, !:,, '.: :!: 11r ,i i-: :l -

iil -i"' i'iir rl;t''til ilil'ttr.iiii'; i. tlr ':r',r1iii:.' 1ir. l', lr r ir,rit iir;rt ii :r.,i,)li:.r tit,. l',, i.,. rr.,: it,l,r .;.,
rt,, rlit{,j,r-,J,{l,1. tii

1,,'l'j,t'{,irri:t:;ii1!,':.,' :llr.r.;t1r',;li,1.[!,1i.].ir(r:r:riii. l,"ii:,1llrist'r'',1ri::t,,i,i:.;i,,,,t,l,r,.,,i.
,l,,,lru;ri... iii'

t:

ji. i,;i '['jri. liiri:i1,,] . .,lrrl ,t'.'1, rr ,.l,rr,:1 i.,i lr., ^irril'i /i:,r,.irt.r.'rilllr'. Si',,u.i1,:il 1ir,.,.,;,1:1.1y; r,i Ji,
lilt. .1 li t:, :l .1.r' ll I - i

'l"i;' iirr,' -i 1.,' rtir','1.1it,,'.:':t:r;r :i1 /'. ,i., i,r ll,r, I",i1i {i}..1,1i. i.liirr'-r' tl;;rt i'll i,. r.,,r'r', ii,li< rilrii'1,, /)jl
:ririJ iltll li;r':rt::'ii.li,.1.r,.r.r,ii ll{'l.ttil i.tii. i:1. :.:l

i,r7r:t.:l,rp), i,-i "r; 
.. ---,b.t . r;;t:\-t )o1,. i:t f

li.r 1 1ir 1'rtltr rlt, ilt, l) iritolt' tli;il J] ri:r1 i'ji,':r t l,r, { rrir;rt ir,ii

J;,:'* ;:r i. li;:--*^{ ,.'., {.!. iil

lr;,i,','iiii: ,{ ii ;tl llr:.in:r,{,itr }r;r.s lillirt ior.l

"': : i/': .{.r' -- ti.i; . {, .'.-,. ()^

!lli',tr lr tlr',, ir,'ll i i, i 
l

I il, r;rriirr:-r *1''l lir, i'irr.,l," i 
'f 

i

i

&

4G4r

\

\



:t

7. (a) state the domains an<1 range* of trre functions/ and g defineti by /(.r) : sin.rn gtx) : n(r * 41J;
l&l

Firrrl tlrc eomposite funetion/og antl sLate its domain and range. Ex"plain why go;"*,rnot'lr-,Jformerl. '--- -*-'t'-' "'1'l '-"' r.) r l
lt' tl

(6) Investigate 1,he function/deflned hy

for locat maxima, minima an<t points *,*?r;J"-;::f ri:**",,rn of the f*ncrion, shorving elearry rhentationarl, points and an.v 1;ointa of inflection " 
i6; ;j

8. (a.) I)ifferenti*ta log"cosr, 0 (.r < In.. tl]
{ii) F incl ffi ,*h*, J/ ': sin*ln*:r.l( I -* rz), expressing }'ollr auii\i.er as sirnpl.v ns possible. tE]

{c) A plane figurc ABCD is euch ttrat .,{?c :,lGl: o0o ora D?c : iia: B. Gir.en t.har
! ,i.., .1 .i i i'! )

t' !.' , sirorl- th*,t

)' . sec0feosecd

U{ 
fin,I its rninimum value, showing cieiarlv that the value you have founcl is thtr milimum valge. lg, 5]

9. (a) The function/is rlefined b;,

f(*) : r,

slrou' that /(c) cannot take values betrqeen *4 and * l. Sketch the grnph of the function shorvingclearly t,ho }.rehaviour of/ as c --> * I and as z -+ ;f oo. 
[5, 5]

(6) The function g is defined by
g(r) : *1(t-;re;.

'F'ind the area of the regiop bounded by the gr&ph of g, the lineaa : 0, fi : .[ and the a-axis, tryusingthe substitution r : sin d, orltherwise, to evaruais tire in#gral 
16l

l*. (a) Ueing integration by parts, or otherwise, find

! xe* dx. tsl

(b) Find f d"
J (;+l}@t+r)' [s]

"(- (c) using tho chango of variable ban$u: f, or otberwise, show that,

r l.i: .;l

:: , i'i,i.i ''" iiii:t :1i
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i 1..,, , r q.lir\ {tii ...,r, ,.i;.,r, ,:

i, i:t: i ilrIi1 1.jr:ti r.., r;],.,,;1i'i' iil1. fj;lii ill'1iri,r.rtrt;l,irr,:r
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I'ind an equation whoee roots &re Fy, yo antl cB.

(D) Solve the simultaneous equ&tions

C-Y3 : 98, fi*g : 2

f. l
a" 1

:i

2. (a) l'ind a formuia fnr the Eum & w-here

,9, : r* 3rs+ 6rf + "...1- l2n * lln"
snd siroiv that r*'hen fr : b, tlie limit, of S* as a -+ co is 3.

(l) lfhe numbere cs,(1,...;cn a,rc tho Jrinomial coe{ficients *uch that
(1 *e)" : r:o*cr r-"1* crxz -l* ".. lcn rn.

]r1,,:,,, 1i 1'

ir i

lrl

r4l

i4l

(i) cof 2crf ...*(a-i-l)c, : 2nan,.2o*r,

(ii) ro-!c,ficr-1..*...+(-,'1"r, : t,' n+l " ,r+I'

&
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3' (a) It is required to prove thatit a and b are any real numbers then atf br > ab. Criticiso the follow-
ing argumont, and corect it if noceosary:

'Coneider ta*b), * oa:r$e-Zob. Sirrco (a-b;e ) 0 we have aEfbz > hab. But Zab ) ai. Hence
a2+b2 )2. ab.' [5]

(b) A function / with domain tho re*[ numbers is given by

f/-\ 
- 

g2- 3
l\*t - J+3;+B'

Find the range of/, algebraically or otherwiso. fsl
(c) Express as e,n interyal of real numbers the set

{r: lrf 2l { lr*31 < le-al}. [5]

4, ta) Given that no two of the numbers &,b, a, d are equa,l, solve for c, A, zthe simultaneous equations

u{giz: I
ur{by{cz: d,

azr{bzy{czz - d2.

Express your solution in as simple a form as possible. You may use ideas of symmetr;r in cornpleting your
eolution. '" - 

[B]
(b) Show that when k : 5 the systern of linear equations

r*6y{52 : I
2r*3y{42: 4

4xl y{22: lc

represente throeplanes which-form a triangular prism. Find the value of & for which the equatione represent
three planes with a common line. [?]

5. (a) Write donrn the nnatrix representing tho shear of the plane which has the c-axis as shear axis
and transforms the point (!, t) to the point {* l, 1). This shear transforms the parabola C with equation
gr : 4<ru into a curve C'. Show that the equation of C' can tro written in the form (y-2o), : fuis*a).

$howthecurvea C,C'inonesketch,morkonCthepoints 0,A,Bgivenbyy :0,g * ?,a,y: -t;jrespectively, and mark the corresponding pointe on C'. [g]
(b) x'ind the adjug*t* matrix of ths matrix

t
_,11 :

q

a)

I
Fincl ,4-1 and show that /-1 ie in this ca,so & scals,r multiple of the tranepoee l.r. l?]

_ 6. Find the equation of the circurncircle of the triangle formod by the pointe A.l*&,2), .B(*-B,I) and
c(* i, s). [?]

$how that the anglo between the two ta,ngonts to this cimlo from the point (2,4) is t&n-l(t). [S]

?. A paraboia .l( and a cubic curve C aro given respectively by the equ*tions

ay - (x*a)s, 27a,ey * {fi,
where a ia a nr:n-zero constant. Show that the curvos have two and only two common points, and thot the
curves touch eash other at ono ofthese pointa. [B]

Find the equation of the common tangent at the point whero tho curyes touch, a,nd find ths
coortlina,tes of the point where it meets C again. tE

I
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8.^ !-inrl the equation of the ehord joining the painta F{cp,r,!p\, Q(q,elg) on tire rectangular h5,,pcrholn,
&a : c2. 

t4s1

R (cr, clr) is a fixed paint *n the curve rand the chorrl fQ varies in such & !r.ay tha.t p6Q i* aright *ngle. iihow that tho mid-point clf the chord ,l,Q tries on theiine -f, with eqria,tion'g: -rnr." [g]
Shoqr convereely that if .rl'f is any-point sf the line "L then there is a chord Fe which hae mid-

pair:,l" M and subtenda a right angle at-"rB. 
[S]

9. (a\ Find the general solution, in radians, o{'the equation
sin 2Sf cos 2S : sin S-cos 8q- 1. t$l

(&) Ilrr:m n point .4 on level grotinrl, due soutir of a tower, the a,ngie of ele,r'ation of the top of th*
tower is ": I{oq a point B, a dis*ane,s s due rveet_of ,4-, thc angle of eievaiion of the top of the tor"i"or in $.Findtheheighti,ofthetowerintermsofa,B*nrlr. Ev&luatelwhen a:.21,,p- ls"a,nds: l0tlln.

[8, B]

IS" (rr) Given that, z is a complex nun:ber sueh that

.,i{-rv that z5 : *r. z4-*z'+-72*z+} : o'

[?]\.- l'inrl a quaclratic equation with rorris e-zd and zx* z|. 
11]

(I,) Points P and,Q in the Argand iliagram reprcsent, thr camplex numbe,rs e apel u reapectivel.v.
where w ,.. 222+3" ,9how that, as P ddcribes tlro cirule given bv irl - i, the point Q lir* on a second eirrle.

[5]
Show the twll circlea in o sketch and rnark thc poasibk po*itions of P nuch tha,t, Q is at the eomm$npoint of the t,wo circlee. [*i

,1, L$ +7

\
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A'n^suer seven q r rcstion"-"

tr. 1o1 [,'irirl the stationarv points of th*: frrnrrtion/gii-en 1,1-

It'l - '('''--i].
".1 -t

. .r:lr tiir^ 
'.rirl)li 

,il/,,nrl tinri the ric,muirr ;rrlrl rarrt:r,r,ija. iui
ilr; 'i'lr,: .l Ltni Liutrs ,i tui,) h r,a,r.lh ltayr,lr,rrr;riri tlrt' lri,.r1jr',, r,,,1i rrulrlr,.rs ir.lr,i ,rrr, ,ii,lirtrrl irr.

t(ri ], ,L(r) .,- l

;.rr) ,,- ;-l :, ir,, ,) - ; 1 , i; i

2. (iir', rr tirlt tirr: l'Linr-,1 iun,f rL:1ined lr.i.

.f 
(.rl - :l , .1- .r] i1'.r i. (-- J , l )

..= j.!,1 r1.s . 11 if'", . li . r )

is it-,tltiiltt,iii,. ,rtt,l lra"s a r:ontilrrrr'rus illrir-iitir",. i,,t ,rli r',,irrls t,1-.r'. siiou thirt a ,... J ;iirr.l ir ., {. i,li
I"ir,,i tlrr' st;rtir.,ntn' lroints of 7 iiriri sl;,'l,.lr tl1r, :ll-;r1,li- ,,i'7'rinrl its rl,,r.ir-irtir.r.,/' irr otrt.rlilrgr.rrrr,

. [';l
I'lr;Ll'r.rlt' 11',r: Cr. l+i
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3. (a) l].v r.,rrrsirlt ring a srritalrll urir.lrir. r,r olltt'rrt ist'. lintl t.irt'alrplrr5ilvlllfc lxrsitiott of trtr'lt rriot trf tirc
,.r 

1 
n:rt iolt

n."-:-4 == {). l5l

,.r'lrillr is srrrlll'st ip rrlrs,,lritr' ,"';rlrrr'. ( lir.t. ir talik' of tltt' vitlttr's lrorn tliriclr -r'ou plot I'ottr grii1,lr. 1;]

stn.l:
(1.,) ,\ssumitrg that lim l, r.valuiltc tlir: linrits

(iit lirn

J-'0

l -cos !r
.t-t:"

("r'- |,r)secr r. [5]
z-,\t

4. A functicln/hiLS dornain thc closr,'rl intcrval l-:,Jl and is <letinetl ltv

tQ:) == i,rf l1+ Lr-L
Provr-. that/ is an t'vert funct,ion.

A lunction g is defined on thc irttt'rr';rl f 
__2,2l irr'

[3]

J

\\'lr{,r('/'is ris alrovi,. i)r'fine the llrrrr.tion y lr.t' frrrrrttrlrr,,, ritll skctclr crrrt'frr]lv the rrrrl,hs ol'rf irrt,l g iti .ttr'
rli;r,Jr:rrr,. l;. :tl

Isittruct,iulty'(,i:) .,.f(rlfirr,.'ri'livit'lttt'o[.i'in1]ii'opt'ttintt'rvrrl (-i.:l)? (lirr:tirfi,'fr{'itc(rrl 1,)r

\'ortr :Itls\t-rtr. ]Jl

5. I)rove Lhat sinh 30 -- 3 sirrli ll ' .l sinlr3d. i{l
{.livr:n th:lt ft.ri ..,. .1.,'3 i ij./': :i1r,' ; lil. trsc tlrr, srrl,:titirtiori .t' .- !/ -i. rr it}r a srritirirl,. r-aluo r,f /i,

t,o 1r'irlsiitrm the erlrrrltiorr tQ) -. {l inl,r iril i'.lLlttiott itt .,i ',i'itlr rio tt'rtti iti r7:. I'{]
L se ti.rc srrListitrrtior) !/ .: r -rirrlr rl. r', i1lr a srritrrlrl,' r'riiut' r,1'r. to ol;taitt ult t'rltratiotr in sinii jltl. IIi'rrr','

rrsint' trilrlr,-s. tlnrl thc real rorrt oi'tii,' r'rlttrttiott l(,') .= tt. i 1 :]]

6. (a1 Bv consiriering/'(.r;), show' tliat tlie ltrtir'tiiitt / givr.'n b.i-

,i(r) .- r3--'.i'!-: 5-r:

is stricrtlv incrtrasing. If g is the invcrse frirtt'tiott of /, linrl the vaitie oi g'(.r) rt'hen r -,= 4. fr sl

(6) If -r : I -r-,2. , : ln, fr,"d#in terms of i, [iil

7. (o) Prove bhat
(cosd+r,sin0)" '= cos n0aiainn0,

where rz is any inteqer, positive, rrcgtrtive or zero. IJxpress coo 6A ss a polvnomiai in cos 0. [t;, ; ]

(b) Find J sin2r coezr dr. l-"1]

8. (a) Prove t,hat the curves
!,/ -. c.r, y: f f sinh;r

crri in exactl-v trro prints and deterrnine tire tarrgent of thc, angle of int.r:rsect.ion at etlch Point. f{, 3]

(b) Shou, that the arc length of tlic curve v2 :. ;r:3 from tl-re trrigin trr otle of the points wllcre r: :. 5

ig l]35i27. [s]

lim
r-"0

1

d!,Itglx

!

\
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9. 1a) ['ror.e that if [^ -

Iiralu:r,ti' /" 1o L*'o rir'r.irrrir,i Irlar'rs.
t

lor,..r(/r) Et';rlr-rrlte d.r

I

It
I tan"d r/t1 rvlr,.rl n is arrv intcgcr ,: f), tlreri

J
o

t^:;;',_,-[,,-t (r. ); 2) li l

iil

f,;l

10. ia) Shr,ri' tliat, tlie area of tiic rcqi,,rr lir.f 11'1,1'y1 tllrr ('ur\'(, i7 : 
L 

- '' ;rn,l r.h,. lines .r. : l, !/ -= I is
x

Iog,.2. I"irli thc i'()llrriti, rlf l,hc soji,l f,,rrrrt,,l u ]rln tlris rc(iorr is rotri,terl alroiit t]:c linr, .r. l. i{.i]
(1, r SJrr,$. t lr;lt 

i., 
tiln _rI ---'"t rl.r -+.*Iog"I irilJ I-sirr:-''' r "Fr-

o

\

.r (; .18
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