
g31p6q(O
t.

l(.Y) secx*3.r' -2. - l. rtI2t

(a) Shorv that therc is a root of f(x) - 0 in thc intcrval 10.2' 0.41

(b) Shorv that thc cquation f(,r):0 can bc writtcn in the fonr

21
3 3cos-r

Thc solution off(x):0 is a, where a:0.3 to I decirnal placc'

(c) Starling with:ro: 0.3, usc thc itcrativc formnla

21r :-- J J cos;r,,

to calculale the values of-r,,;, and t,, giving your allswers to 4 decimal placcs'

(d) Statc the value of a con'ect 1o 3 decimal places.

(a)

(b)
(2)

.r..' 15 2.r 14,t*r=il+4-;*Oiffi5, _">r

Express fl,t) as I sirrglc fiaction in its simplest fbrm.

(4)

Hence. or olllcna isc. llr:d f,(.rt. gir ing your Alsu er as a single lracrion in its simplest

(1) \ a)

(3 r+q)(:e--t)
( A:c - lXz. : l-6:c

(3)

t+3x-

ta= l-6>( V =4+3;x*

U/ =-6 V'= 3

t5(x.-r) - 413=*9_*rr

lSr- -t 5 - bx-"- B>c +tr.+
L3!rrr)(x-_r)
6x-L + a:c - I

-

(ar+ \Xr-1)
-- - (6rt-?r+r)

b-5 S rgn
n*l\r- o\ 6

2*- I

(3) '

i

(r) 
l

C,rl;a*aXa

[o.]o.e1^> 
+b'D = -o'38
f (o.9) = o'21

b),t +3x-2=o
Cosr

@, L=?'
C) A-o = O'3

)L1- O'31?1-
*z= O'3tsr
OLs : O'3160

(o -'.
70

4 3*=

!
3Cos)c-

Co:)c

F

d) o(s 0.316 (sa)

t) #ttl t Vtr'- qY l-F

-6(q*s*) -r(r-er.)
(4+3r)'

-L+
d 

-(++?*7'

-L*-tw-}trg(
(4+3x1a i

l'{r.1 .



, (a) By writing cosec x ,, *L, show that

cl(coscc r) 
Id, = -c.sL'c Ycorr 

(3)l

Giventlraty-er'coscc 2r,O<x<L. 
I

I

--:-:-: coscc2-r, n. *.I".hasasingrcturningp.inl'1

(c) Shorv that the x-coordinate ol this turning poitrt is at ,x = 1rr"r", /, wlrcrc the value I
ofthe constant /r should be found. 2,,1

") d Corecr- ;- A 6,n*)-'dr- |

Srn:c- S,^x- 
-&lrr) g= at* Cose L L* 

I

3x.lg--4. vaGsect* 
I

'->')*r- crrc-thur ('e) 
|

,'. x= \cxrcQ"^(el

b)

Apotofcoffccisdclivcrcdtoarncetingroomatllam. Atatimc/minutesafterllam
tlic tcnlpcraturc, B'C, ofthc coffcc in thc pot is givcn by thc cquation

e: A + 60e-kt

where ,4 and ft are positive constaltts.

Given alsr)1hat the temperature ofthe coffee at I tam is 85'C and that l5 minutes later it
is 58'C.

(a) Iind thc valrrc o1't. 
(I)

(b) SIr.u ,t ,,, L f t,,[]0 lls \il/ (3)

(c) Find, to thc ncarest ninute, the time at which the temperature of the cofl'ee
reaches 5o oc 

(4)

b , ts 5t ,?5+60 g,- rst&

e=53v :) ?3 =6odtso adtt^= b
u( r3e3= vt Jt6e5 et?.xGEL>.

)t 
r Vtt/+uy r

g' = Lfn("rei'li - 1-** Gsecl-L(oi?i

r e-3*Co sicLr-( g - ?-Cot2x-)

c) TP 4rLo,r *r/ = o.l

Zt* Cosec-Lu._ =o
,Uo SotuFtclr.o

-\

*rsr.r- = ri(*) ;j-:isr*.. l"({?)-'
-t sr^. = - t^ ( ffi) .-- LL-- ilt^(e)

:)

:l)

3-2G+ 2x- = o
ZA(z Lr- =3
GE Lr =L

.e) kerr2r- = ?

c) 
so = ?-s+{roe- 

f, t^1ft) u

,d+rr^(@*)r=e ; ih(z+
o dtn(H)t'l^(1i) -: t=

V=21'9b !{Zrn.n

), =," (i)
rsln(P)
t"(H)



Figure I

Thc curlc sho\\rn in Figure I hits equntion

r 3iirr t'i lc')sr' -i"'i

(a) Exprcss lhc cqualion ol lhcerrl1e inlh'ili) n

:i=Rsin(l -a).whrre/la d'1 arc coistanls 
'i: 

(l artd0 r! '

(b) Find lhe coordinatcs ofllrcpoirrr (nr llrc currl rrhrrc thc rahrc ol'Uq is I

Give your ans.,\'crs to 3 decimal places'

fiivcn fial d and 6 arc constants and thltt 0 < d < /r,

(a) on s(rpamrc diagralns. skctch the grilph $ith cquation

(i) -r, =12-r+al.

r i;r r - l'.r ':l-6.

show on each skclch thc cootditrates ol'each point at which the graph crosscs or mcets the

(6)

(b) Solvc. firrl. lhe clluction

12, + ,l /'

grrir'' .rrrr :,r'.,rr. rr, rrrrr, ,,l / JrrJ /,.

(S,,nL3+*)'
?L=

RSr"o.,n
R(,Ds^

t?Sr.5Cor< + tlCo.rSSraa

3Sr"i -r j Co' 5

-3 tunrt=[ -'- o(:- 3 (.\ii-Is.3{-2-

(r)

(6) 
I
I

l

I
I

l

1rlrri

-,, d.* = 3{i. S,,, (S* €)
+. = 3f,, c-5(3*q) =z (#")
d1

- Cos(g+Q) = #- S*E* = l'Ong i'S30'2tS

a=3'**L \
13.?T2,O-zls)-.-->

b) \ zr+al = tr +b

z*-+ a. fr+ L
fuc= b -q
s
ry = ab-3cr

s

-2t'-o,= tx +b

-a-b "tx-
- = -iq-3b

_-_4 +,L: lJ-l (S,r..C1+E*)) ..



\

\
\

.)(orz0= l+f)
I
I

lt:,/,/
/

7. (i) (a) Prove that
cos3d=4cosld 3cos0

(You n'tay use the double atgle formulae and the identiry
cos(l + B) = cos I cos -B - sin ,4 sin B)

(4)

(b) Hence solve the equation

2cos30+cos2d+[:0

giving answers in the interval 0 { d ( z.
Solutions based entirely on graphical or numedcal methods are not acceplable.

(6)

(ii) Giventhat d=arcsinr andthat0 49 aL,show that

.,[i- n
cotd o. i< I

J rtr

0 , arcsrnx- =) S,nO = )L

Srn20, r] .) l-Srnzg. l-L'
+ CosS .' rfil[r

GbS=

8. The function fis defined by

i,)

.&6rg r- Jr{t
Stn& T

f: x+3 2e'. r€lR

(a) Find the irrverse fi-Lncrior. f l(rl and give its dornain.

rsl 
\

(b) Solve the equation f-r(:r) lrr.r. 
I(4) 
I

The eqr"ration l\t) : kc'. wlrcrc I is a posiLive constant, has exactly onc real solulion 
I

(c) Find thc valuc o1-/r. 
(4)

ar) q --!-Le-L -) )C= 3-Ze-9 ,

r/

e Le'A = 3-x- ') g-5= 3* 
ILl

s) -3:'' ln[3-:g\ o j' t" lA*l *l
I

b) ,"1#l = l^* *) fo--x- --72-=3x--LL,
I

A-a-3y+2:-O Cr-_e}r--r):O /

=) 2c::t}=\- l

c) lte>r$-te-b=tre-t I
I\-L -[re-t fr"*) 3{.t-e-n*lgt

tl*c4l* lz-o-- i

Cf^{- SDtJhp,. .r bz-tac =C) q - 8't{- * Ol Lrr*
z--*

=!+

a)

r)

Cx 39 " Cos (ZOt0) = Cor 20Cor O - Sra2e St^g

' (co*e-\)coru - zs,ieco.r g
. lCos3$ - Cosg: 2crsb (,r -C"s26)

' LCost& -(o16 -z(oro +2(os39

- qcor3D -3(or.rel 
-;

?(os3g- 6Cg,.lD + Cos 29 -r I =O

8 cos3s - 6(os +zcosto /y = o

=fcos o (46s29+Core .3) . o
: t(os$ (tbE9-3XcoO r! ) = Q

6s$=o + D, E

6ss 4 B=0.+zZ"

q S=1T.CosO =-l
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