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Instructions to candidates

Attempt all questions.
Show all necessary working.

Approved calculators may be used.
Begin each question on a new page.

'All questions are of equal value.



Question One (Start a new page)

(a} Derive the equations of the tangent and normal at P(2,1)
on the ellipse 4x2 + 9y2 = 25,

2 2

(b} Sketch the graph of %—19— =1, showing clearly the foci,

directrices, asymptotes and vertices.

(c) In the expansion of (1-2x)(1+ax)° the coefficient of 16 is O,
Find the value of a. ' -

(d) (i) Evaluate [— &
*(x+1)(x +3)

(i) Evaluate ij{2-xdx using u?2=2-x, foru>0

Question Two (Start a new page)

15
(a) Assume (3+2x)" =D 1, x*
. k=0

(i) Use the Binomial Theorem to write an
expression for tx , 0< k<15
. [ —
(ii) Show that £ = M
z, 3k+1)

(i) Hence, or otherwise, find the largest coefficient
¢ ( you may leave your answer in the form

15ck3a25)

(b) (i) Sketch the graphs of y = x? and y = (x- 2)2 on the
same diagram.
(i) Find the area enclosed between the curves y =x2 and
¥ = (x = 2)2 and the x-axis. '

(c) Find the exact volume of the solid formed if the curve
y=%3x-1 is rotated about the x-axis fromx=1tox=2.

(d) Find Jsinz xcos® xdx
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Question Three (Start a new page) Marks

(a) P(2at, at?} is a point on the parabola x2 = 4ay. S is the 9
focus of the parabola. PQ is the perpendicular from P to the
directrix d of the parabola. The tangent at P to the parabola
cuts the axis of the parabola at the point R
(i) Show that the tangent at the point P to the
parabola has equation tx -y — at2 = 0
(ii Show that PR and QS bisect each other.
(iiiy Show that PRLQS )
(iv)  State with reasons what type of quadrilateral PORS
is.

L

(b) () Find |tan*xds 6
(i) Use the method of integration by parts to find a
recurrence formula for /= _[ sec” xdx

Question Four (Start a new page)

(a) (i) Derive the equation of the tangent at the poii'it 6.
2 2
P( asec8, btané ) on the hyperbola x-—z—g’—z =1.
a

(ii) The tangent at P meets the axes at Qand S, If
OQRS is a rectangle, find the equation for the locus of R

(b) The points P(2p, E) and Q(2g, —2—) lie on the rectangular
p q

hyperbola xy = 4. -

M is the midpoint of the chord PQ. P and Q move on the

rectangular hyperbola so that the chord PQ always passes

through the point R(4, 2).

(i) Show that the chord PQ has equation
x+pgy=2p+q) |

(ifj ~Showthatpq=p+q-2

(i} Hence show that the locus of M has equation

x

7 x=2

(iv)  On the same axes sketch the rectangular hyperbola
xy = 4 and the locus of M, showing clearly the '
equations of any asymptotes and the point R,

End of paper



STANDARD INTEGRALS

jsin axdx

r

sec”ax dx

R
secax tan ax dx

1. )
=—sinax, a=0
a

1
=—_cosax, a# 0

=Etanax, a=0

1 .
= secax, a =0

NOTE : Inx=log,x,

x#0,ifrn<0

x>0



. (.’} ........ —— e - . PR ;=_-'“'."""—
—mAN L OGN Y TSOESS Hﬂﬂ_/"d?hb‘!“_‘:tl’—mk . .&uEShOnTLdofCO@ (lll )ﬁﬁui PR= 27 , i Tangdht ot P o Tasing
(&;wﬂ One /15 MM&\I ’(J\ i FIE_":.XJ—.EZE)—‘ r/m )z lgf;‘%‘\m 'LL‘ .(d) {ﬁl: —chi xim 7 Tﬂ)“i Qs = -‘-é E .ier_E:J‘c L l-.on;:‘r‘aL =i m[
0 4—11—*‘?’3 =05 + . L= uA ' ) ' fl)(Si-\bs- i
MF--\%M urf‘,ac ]Mm&”w:lp{pm-@l-ﬁ’uhdns : Je-2k <34, 3 ; . S (l'- co.sq-x) d”"@' o t %_..g o P el T m.‘_i/:b!a.. ‘75-111'-»:;%'
8 g qu =c _1 = A B ) 17 28k L &5 MP-""PWL"“‘L""@ E(& . 0) + Tt musks T
I U % i | _ s Secs y [v
N (T R osrex ] mie-sseleoplh o ap S )
A{-G);) o= _E, / ; = A(x+3) Fffam) | ket o TN gnan (iv) Fd’m 05 & ruonbus @Tf D& RS 1] Wikl He
Ean’ 7171413-:’.»@ . ot =1 A =d v #I LA = B0, 3 iE TR Ty te Luﬂ#«-“\* d*ﬂzo»o-aa Ce . lia o B dre
. .E’-J—".S’—(‘X"z) T jl—‘\:mx rst3 ﬁf-l“_%_ E ’ 7 P’Q“"‘w!- . x:_cf_.u - oy= ::'2;8 ol
e O 311—:?_7 =25 ' L. T ___.-li;lrl do ’li dx (b) j»’x LJ {i ;) Queshén Thmb_(rs mlcs) dler ot ‘10 G [ch"‘ .
Egnof naormal iy | S T e §’Pcm o?) xleday o s b=
I Rt I 51 (I 1\ D -l[lnéw) tneu)] ['Z’ ]X/ 3-—;{1& i éﬁ—-‘%‘z._?&_ ) (_fﬁ)(i jtam % dac.._ @'5»»&:& Secfis — iD= &:
Lot ax - EJ . "'Ll:lnl lnl{—\nl-hlv\a ,}/ M‘PCM]C&"‘) E: "—J-'FM X.(?C—C- '}C—'f) ;"L_l_.-‘t[u,l!tfai-ui\"-f- Rc‘) N
. - j_ I"‘j"l. i ]ﬁ(%)]k' r] [ i él;ﬂl:t i = fh_n" )a[,,.r. wg. ]_- "[{;: _\_/_,]
[b) e ur_, ; Jcl'rfl_’—l)‘d{ll)j 1‘]‘]744)“__2, ; L cp—naldz)-}—a.nﬂe.i'.—:-fj L= J—h.n x Jec'x — feet e +1 ) g v
b4 s - o . : bl Q= 41,3 — 2
oz, b-:-, & =% Fhn =2 U0 'A-!kl‘n'x-—l W= 3;(11 Y= j clx +J(£—1) du @“‘LWM- : TR s Lo oA *’@ —
FOCL vt é:u_)o) ( So)jZJ L= frj @-uu b ““‘5‘ SR Y P - o Ymak = £(x -2at) m _(b)m chdtl F@ has W
JD:red‘ncﬂ ;—.m_:z, el =S, AuTe 20t du m = [zr;]: *[@;]LE e e my-otea. | T, jw; xde :U.).I/H -3 He-Dhp. - ﬂ[@
Hodkies (2a,0)” ] l Rt v B oy v (o= ) B (Y. e I, e = Ssecsecta e [7],20m3p_ jioze D
—--535-?"%13 IRV *"r— I 35’"’ zafz B A ._..,'.Fm:_s_ﬁ..S(p,.g)_,-h U -7 u:scc"i‘x vml Lﬂu—i‘m-_.m-_-.
S S yandx (B = 4B -5 M =gwest iy bymoa | diopoase e seoxdad =3 - R,
TS F S i' = 203 . ; '_Q."J_(Q—D-t; '\'1) @ and dy =5ec, V"J‘R-‘.).@,_ -P(I.b'} ~ g, ——l[h lP)'{‘
[ 5! N ,}1&{' E . A 2;' AL . = m
-___....>R{r ]% v, I N 10 ._(d—- J3zA oo e y. o I W =g x-h:\n){'-(n-'l) sec”Y b L. H l(P«H}B
S T W — s . V= 'rrj""y‘. de S W f mm___—seﬁ*?cﬁnx—ﬁnlfscc 'x{jcc"x—i s (11) R(’-’r %) hés on £R .
Y. - \;k '(Queghon Twe ( (s mancs) sl =g Tiﬁn'r—@—'IDJSeL 2ol o+ _,_M(g&_y P‘IP) Q.(Pff{,)
. iy I T_u'\ {a)@ﬂ’. ).5- T Tr'gr (3D B v (- 1-)\]‘5\::“"94.01« [ P’v% _ --:L K
o N I P - P e~ g g Sy-—r - s — ———— il
""" ey o E L s I TR g™ M(ﬁ(}m R %
(=11l +ax p U I R nt . M
-~@-u) ... +~g@xf 'T.’g‘) -£, Cse * x =g (s- ) e f' 0Dz sel kx40 Ty xonprn il
e @) ) -, 37 s ies- &) DL e ':,:?Ln vy e -'-?1=P-*—‘t "%La
C—N-Hv X“"r(f - 1 ( qm L”“ {‘,_ﬂ ‘5'/ BW‘(K“) 2 + A 3 R 15 L-J]rw,ra tx j-u:t.—o _ la i prg-=
" '0( at :IJC ¢t =c tr. WT[] T ch:lr(gu% —?.‘5'\. . lv\_Ler:ch 1#0 Eh‘\/)
- e . _ll-' < \)' ' _ l L .
¢ at 2 :@ e s . P R0, ~at®) [ Qw,fwn Becr
Adle.a’ = 2.95) .’ wer 7 . : : FR has raudpt ‘Lto)@ +
0O zicf :.!.2-: ‘lfp‘ I'sck_ x3 . . : QS LM ? \ P - .
I Say Lo x 2 x(is-h)! K , p&@qg have Sa,w Q Rl
% (5= )T (] '5.’*&3# : ! _wlrt PR+ QS buceck ! K
= 2{15-1) . eacl o d e i
I (ker) e, E o /]5 A ) xl«iz_&‘-LﬂIAﬂMT




