
ct(,r+A
I. (:r) Find the binomial cxfansion ol

I'l . I(4 .1r )' " :i

in asceoding powcrs ol'.\. up to and iroluding thu lcrnr in.r.1.

Ciivo each coc{iicicnt rs a simplillcd lirction.

In thc binonial cxpansion ol'

.,,.1
(4- *l 'r-;

thc oocfflcicnt oi-C is ,4.

(b) (lsing youL alswcr to pr (a), or otherwisc, lind thc val e oll
(iivc your answ(rr ils a simpliticd iaciion.

) (t+ gr)-" =- f-3(rr ftr)-" ' i*(ttr) -1
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2. (i) !-ind

J,*"(;)*

riir (ar Ii{t,r'(is , , 
I -;-1 irr p,rLi,l tiacLi.ns.

.r (r - rrl

I(bj ilencc iird.I0r 0 < t < -

[,*
J r'rr -3rt*

ur= I y?, (os(ir) ,

X?l ,, 1; '21, -11$+l LA'g/l;L-l: 6 -'- Aia



'fhc number o1'baotcria, N, prescnt in a liqnid oul(urc al time / hours alier thc st;lrl of a

scienlitic slndy is modelled by the equation

N- 5000(1.04Y, t> 0

whcrc N is a continLrotrs l'Llnction o]'/.

(a) I;ind the lurnber ol'bacleria presenl al the sia ol (he scientillc study.
(r)

(Lr) Find the pcrcentagc ircrease iD thc nulrtl)er olb clcia pr-cscnl liont / - 0 to /: l
(2)

Given that N l5000 when I 7.

(c) lixl rhc vallrc ol { u,hcr I - I. giving your lDswer to I siSniilc.uL ilgurcs.
(4)

q) t=o \)N=5@

b) b"2-aru: 59o( )-/. lf,s'atsL = fi.*tdE4 ',-',o.

c) tSooo a50@Cl"rog); --) J;l'ot'
:) Tg lOLl?6...

N
= 5o@(r'o.k)t r tn [t'ok)

de

r&,^ ;;r d!L; js; 3io6,-. Jigs(3;a)
d,tc
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lrt : +le'* 
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J5*u* "?[16-{;."
-tlaL:?[(G):{ffi ..;

Figurc I

Figrrle I shou's a sketch ol parr ofrhc clnvu with cquat;on , = , , 1"-] ,3{(t + 3c ')
The finite region i, sholr shadcd in Figure I, is bounded by fie curve, the x-axis,
the ljne I = -31n2 and the )-axis.

The table brlow shows corcsponding valucs ot x and 2 tbr y = --+-3{(l + lc ')

J.#;,,
(ii) Hence find the valuc ofthe arca ofi.

(a)

(b)

Co[rplete the table above by giving the missiug valuc of]/ to 4 decimal placcs.
(t)

{Ise the flapezium nrle, with all tho values of/ in the conrplered table. to obtain ah
estimate lbr tie area of,t, giving yout answer to 2 decimal places.

(3)

(c) (i) Using the substitution lr = I + 3d', ol otherwise, lind

($)

*3h\2 *21a2 -ln2 0

v 2.1333 r. 9+tL 1.OO'tg 0.6667

(2)



Givcn tilat.)r = 2 at I = 1. solve the difletential cquation

dJ, _
d-r

giving your answcr ir thc (bmr l, * (r).
(6)

4 - -2coeb-+c!\?U I ^ r --

b.L/ r-as L -- 9-*+c .'. c"-i

I - 3 - r ltan2r . 3-tan2*
g= tl"6111z1j -t,,r.^z* - @n



6. Oil is leaking lion a stomge conlainca onlo a {lat section ol concrete al a ratc ol'
0.48 crni s_r. The leaking oil sprearls to lorm a pool u,ith an jncreasing circular
cross-scction.'l'he pool has a constant unilbrn't thickless of J mm.

I.ind thc rate a1 which fie mdirs r of lhc pool ol'oil is incrcasing at thc instarlt \\'hen

/ = 5 cm. Give your answer, in cnl s-1. to 3 signillcant ligur'os.
(s)

.'- Vol.r rr.r.c-- o6 i3!.n)er lnc-reasc3 qt o, rd*-
i,- O'98cr.sls

4V ro.r+E
db

V -- rrzx}3 .3)

n,5 a dc= Q'+g -- o.o5oq (csc)



,ucstion 6 !ontinutd

E. aS (i o"cur"I

." L= 6.sgs1 '
a_, 2 cost = 3 l--Ji (06 2€

,i=.r, (zcot'g -r)
U
g,.l5(zx(t)'-r)
D=F j'o(tzH)

7. Thc curve C has pararnetric cquations

r = 2cos r, l-\6cos2/. 0</<n

whcre / is ?r patametcr.

irr ljilld -nr cxnr("iion tbr 
df 

rn tcrms ol t
[r

)n
Th( noint /'lies on (l $hcre / =:1,,}
'lhc linc / is a oomral 1() C at /'-

(b) Slrow lhal n equation lin / is

z' z.6r' t'"0

'lhc linc / inlcrsccts lhc cuNc ('again at thiJ Doint O.

(c) liind ihc cxacl coordinatcs ofp.
Y()u nnrst show cloarly how you obtairrcd your ansNcrs.

(2)

(s)

(,)

dE= -tSrat g$ s *2{!Srn2f
dt de
. dro -d& . zrFa Cq,C

L:ff i;Ci*('i);-' $; G1,s(g)=

-j 3i q,;Ad;,) !, GU +e--7+ I cra)

=> 2e--2rfsg-l--o &
t -l rO

( g Cort'3rC Zocst + t),;O
s



Wilh respect 10 n fixed oigit O, the lines /r and /, arc Siverr by the equa(ions

, 2\ r l\ I 2) r s\
, " Ll-rl ,1. ,, ,-l .l-,1 ,l

l;J [,J l*J [,]
where,l and p ale scalar Pamnrelers

(a) Fjnd, to thc ncal'cst 0.1'. thc acute anglc bctwc.jn /r and /.

fo\
'l hr: D,,int,4 hus oosition vcctor I t l.

lo)
(b) Show 1h:rt,'1 lies on /l

'I hc lincs /, and /) intclscct al thc Point ,Y

(c) Writc down lhe coordinales o[-Y.

(d) Irind thc oxacL valuc ol'thu disllrncc ,1'\1

'l'hc disiioct poirts ,BL and /1. both lic on thc linc /?

Givcn thai ,'1X =,YB =.]ff1,

(c) lind thc arca of $c lrial)glc /Brll, givirlg you answcl to i signillcint llgurcs'

O;vcn that thc, coodinatc ofBr is positivc'

(0 flnd thc cxact cooldinatcs ol'BL alrd thc exact cQordinalcs ofBl

(1)

(t)

(2)

(s)
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