
llL grz $+
l.N

ligut'e I

Figure I sfows drc posilion ol ihree stalirnlary llshing boats 1. B and (1.

i|icb are assunled 10 bc in d1e same horizoutal plalre.

Boar -.1 is 10 km due rol1h ol hort B.

Boar a is 8 km on a briiri g 0l'065" from boat 11.

(a) Find rhc dis[ance oi'boal a tiom boat.1. giving your ans\.cr to the

ncarest l0 nretles.

(b) Find tlle bearing of boat (- lion1 borl.1. gi\ing your ons\r,er to onc

dccinral placc-

ItcL"Sa+,ot-er8rtor(os6S :. frL"

Withoul using )'our calculator, solvc

'j'-: -1
J]

Wdte )'our ans\\er ir thc iirnr arf \\'here., and b ate iniegers.

You must show all stagcs ot'your uorking.
(1)

o( 3.f3 + 2l -- 2Ji r-
*( iG -,,1.8) = -zl
r(fi,) '- zt

c)

b)

(3)

(3)

at.8l trer
a-

Sg.1} , SI6s
f q-st.-.

4 h=4+'6-.
:- B'132'+
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3. Solvc, gjving each aoswcr lo 3 significant iigulcs. thc ccluations

(a) 4'= 20

(tr) 3 + 2loe,6 = loe.(306)

(solution! bd\.d etltircl| ot1 gtdphicul ol numericil nelhods at'! ntt acelahl'! )

c) a' tq+aryo n= yb

(2)

(s)

b) togr@b)- rq{b") s
, to3'. ($=3 a f-- 2t =8

Figurc 2

Figure 2 sholvs a skerch ol Fart ofthe cunc uilh oqualion J' = 1(t) lvherc

r.';='" -11 '' 'o

Thc curve 1L1s a nini um lurning point a1,1.

(a) Fitxl l'(r).

(b) Hcnce llnd the coordinalrs of,1.

(c) Use )'orLr ans$er lo pan (b) to Nrile down the tu'nirg poinl ol the curve

9 3O'EL :. b: 3;l-S

(2\

({)

\\,ith equidon

(i) r,= fU + I).

I
r ii) r = t(n).

' (2)

orfcrl. f+l5:r.-t => {'(r-) =zL-16r-2
b)TP:) ft(e-)zo

t(zrrr)
Q f(r.+t)F

rr( r, rz) iD i{t.)0r-'t?,O",
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. Q $.7)

.n01. l)

Diagram Dor

Figure 3

Figurc 3 sho\\'s the poii]ts l. 0.irrd R.

Poirts P and C) have coordinates (-1,4) and (4. 7) resPectively

(a) Iind an equalion tbt dre suaight line passing throqh points,P end Q

Give l'our answer'in the fomr /,i + ,1,+ . 0. where.!. b and c are irrtegers- 
(l)

The poinl X has coordinales (/r. 3). whcre l, is a fositivc constxnl.

Given tbat anglc ?PR = 90".

(b) lind the lalue ofr,.

o>fv\po = * 5-+=$1r+r) =lb-D'st*{'
=) 3r,-S"r*23--O

--r) $16 = 
-i ?qe b b

6. (a) Show drat

'"] ';;;;'ll" -r-ran'.\. t+rzn ']ti.n - -

(b) Hcnce solre. lbr 0 I .i- < 2n"

cos).t rin r

' --l tr
l-sin t

Gi\c vol[ answers in tcrnrs ofz.

(2)

(s)

^r Gsa-Soar . forlt - Silia' @; 7,_ry- -coi*-

b) l-taazr- +2:O =) banrl e 3

) tcn 1= ,13, trnr.= -f,a*"T ur Dr--€lg,T-@ @o
... a= €,r{, TrT

'z-

= 1-totntr
u-

=?+l
-s
3

=7 Zl= Sg+S

59 =te
?=t't-

n:N.
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7. (i) A (url/c rvirh cqualionl = 1(.\-) passes through the poinl (2,3).

Given t-har

ft.rt--+lr-l

find the valuo olf(l ).

r iil Gi\en rhrl

J,,,r, ,rJ,= l
find the exncl \,alue ollhc cpNtanl .1.

i) f 'tr1 = (tl-3 +25g - t

*(i -- Et*tl} -rL+L
-L 'r-

F(r) , -L*-L +* 'x +c (213)

3= -L++-a+c- "'(-' *-+
- fi,) = -Lct)'a+(t)a-t "L ,1

ii) [*s-L*At*, f t''*e-J*,,r -z J'

= fr-l 'A']] =lta)** -L'h)
') l++3"A .21 .) 3A=t '-) A= g

z

Civcn tha!

I + l:r + 70.rr +

islhe hirollial expansion. in ascending fowe$ ofr of(l +rr)".\\heter€ N
andbisaconstant.

(a) shoN that rb = 1?

(h) find $e \;lues ol thc constants 6 and r.

(l)

(6)

(s)

(s)

-- tz
tL

@=> 1 r+x-)n, t+ol+ ^qi)r' +n91lt3).-3

( +tr-)^, I + nbr- + n!4:)(ur)'

, t +[u"]x. +$e!uJ,c'

-." b^
r) b=

A(^-r)ba = 1O
L

(nz-n;.19 = l.tonl-

9 l**nL- lkqi^ -- ltto^'
?) 4nt -l$t+n=O
,;4ntn-36)'o

': ^t36
b=J} =) U=*

36 _;
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9. (i) FnlLl the \ilu( {,I L('\ + \t )

.--
,i r (,i\cr rh:,r \ " lL- find lhc \.rllre ol lhc con.lir'I ,/.

/-2 4'

10. The cquation

,L\_r +.1.\ + I = 2. \rhere t is aconstanl

has t\\o distinct rcal solltlions fir:r.

(a) Slro[ that ft satisfics

k1 ]k-I..t)

(b) Hcncc find thL' scl olall possible values ofk.

(3)

(,1)

i) c=t
c2L
f=3
aeao'

frD
','n fzl

f=2

ttr=E :.q,=8
t{r . 13 dr= 5
143 z lt

Infu+tt-rV] ' tof ts+ t4xS1

JOt

+L
-4.

+3

= lD* ttl ? llto
--z

.1 g: a,3 q

f = Ir|-

r4+a+4 +.-.(+ 16
-c- Jao

i- O\--12.

fls
(.1)

(.1)

ur
ll,

llu

tlr

L
Llt

*r,rro Solutrorl *> bl-{roc >O (rr.a.r4r.+(t-a)"O

.> tb- +h(L-a) >o l5-$1+fL ?o

r) O> +112-8L-16 :) [a-tk-r+(o
-'z

b) 1z-1[_gsO
(t -t1'-t=+ =1(r.-rf 'S ') l.L, ]!rlt,

-: l-fs a L< !+.tS

f'3
o49-L4r
o

q
l-r L=t6

i2*
a16
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4)

5)

(ec-g)a-q +(5 tr)r -r = -S
Crc-3)a t (g+r)" S

crftL-- c( jr-D r a fs

Figure 4

Figur€ 4 shows a sk€tEh of$e circle C with centre p and €quation

*+))-6t+2y+5:0

(a) Find

(i) the coordinates ofP,

(ii) the exrct value ofthe .adius of C.

Thc tangents to C from the poift f (8, 4) meet C at the poinrs M and ?v, as

shown in Figure 4.

O) Show that the obtuse anele MQN is 2.498 radians to 3 decimal places.

The region n, shown shaded in Figur€ 4, is bounded by the tangent fN, the

minor arc NM, and the tanSent ,l4L

(c) Find lhe area of region X.

+ (8r*)
s_

oTz= S 
2+S'

qr =$.1'L

A , cor-r ("8) , t'a\1--'
j- trr&N =Lh = 2'*\Aott"O''E'

ene* .rr tnr,.gto ' {6tsfz)srn l:?.,41'-'

. ?,S
Fnen" 1 Sr-t lor = L C{s)z (r,zkt-)

' 3' lLzg ' -'j- Le = 4'9r+ - - :- Q " t.*S
--=

c4
G,a>

c)
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b= *'(r- ir-) a*AX;o

t --tt--z.L

olrt Nlc =a(3\'7' ' '\ r)

-ix.*1 , LL-ir:
, !r3 -*,--iY+7'o
.1 a3-3rz-1:c+?-T:o

r *1 -q =)

* lr.st-
-3 l-t"'

:. LZ=o, ir;l -"r--3
ft(qo).<

tA-o = -i(r-r)
,l .a=-r-+q!, _Z

(Z -S) 15 o' (aaTof

tx-*Xrr3-q)" o
:. :c-lr-3
r='3 3= 

(-3)'(r-fc-$)

3:trLolS
_'. B(-3,1r)

Figurc 5

Figure 5 shows a sketch ofpan ofthe cuwe C *ith equation y = 'x' - lr'

C touches the r-axis at the origin and cuts the x-axis at the point l.

(a) Show that the coordinates of.4 ar€ (3,0).

(b) Show that the equation ofthe tangent to C atthe point I isl, = 3r+9

The tangent to C at I me€ts C again at the point B, as sho$n in Figurc 5'

(c) Use algebra i,o find the r coordinate ofB.

The region R, shown shadod in Figure 5, is bounded by the curve C and e

tangent to C at l.

(d) Find, by usiog calculus, the area oi region x.

(Sohnions based efiircly on graphical ol numeical nethods ale nol acceptable.)

!r)

c)

reo

(r)

(5)

-Arer 1*rrar3la - 18116 -a-

,L$-A)'?r{.'l

Srl

BrA. fz,
'Ll

-!*A* . Ll:-a-;**L-t,

=lg
-.. /;5q-13 :36

--42
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13. The height of sea watcr, ,, metrcs, on a harbour wall at time I hours aftcr j 
^

midnisht is given bY 
I

tr = 3.7 + 2.5cos(30r- 4O)", 0<'<24 
I

(a) Calculate the maximum value of, and th€ exact tim€ of day wh€n this 
Imax;mum first occurs. n, 
I

Fishing boats cannot enter the harbour if is less than 3 I

(b) Find the times during the moming between which fishing boats oannot 
I

enter lhe harbour. 
I

Give thes€ limes lo lhe nearesl minut.' 
I

(Sob)tions based e tirely on grophical or nu erical nettbds are not acceptable) 
,a) j

nnax Cos(3ob-To) = I r.Io xoe-To--ol

r) olAF 2's cor6oe-(o) = z's "' b = t ? 
F=

a:GsL'EaT::
*t,

6,2re i

i 2.Sbt(eoe-tO) <b'+
6r(goe-rto) < -o'Lg -o'u

6r5a(-o-zt), l&.26't zs3'+{t--.

bb'+o " lO6'Ll,tt

lir 2orrrr

ol2r)a-

6t3':tq"

-. 2r.+1--

Lt++...?
1653a.^')'?'9:!aatr,.*r,n
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,r.c^?\:' = l(rxXe:c)sra6o : 7*' E, r-L("

"l- k=b-l -: S ,?-*2/,-+it7-*L
i. S = 2*{7 +62-.4 *

a* Y Lg9'6tl --

,tr =-s?'?

*-. 9.611.-. e{ rnrrcV

.: mry V= tCOrle(f.6r-.)-l$f
n\^F V, lT+6 s.^3

.1

V rs.t a rarrrrrr
-:Z

@ Q., t@ - 6* ,)v=

FigurE 6

Figure 6 shows a solid triangular prisrn,.{BCDEa in which,rB: 2} cm and CD = / cm

The cross section,{BC is an equilateral triangle.

The rectangle -BCDa is horizontal and the hiangles ,4BC and DrF are vetti.al.

The toial surface area ofthe prism is,Scm'? and the volume of the prism is / cm3.

(a) Show lhat s = 2*'.6+6r,1

(3)
civen that S=960,

(b) show that Y =l6Ox.E - x'

(s)

(c) Us€ calculus to find tie maximum value of 4 giving your answer to lhe
nesr€st integer.

(s)

(d) Jusdry that the value of r found in patt (c) is a maximum.

er)

b) S-AI-aez+5.!=W
=) 6xl" ot6o - 2.fsrz

ctd) v=l@{tz - Lg

V'= lG,o.f3-3r2
y"; -6r-

v. An!
v . *Lf,? t L '

*"(,9-€*)
.l V= l6ofrrg -Li x

fuaxV rrlanV's O

foorfr '-?,x? >) Lzn+

-.- vr,<o A .._
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