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1. The functions f and g are defined by

f(x)=9-x? xeR x>0
g(x)=2x+1 xeR x>0 9§
(a) Write down the range of f 5“\\
o |3
(b) Find the value of fg(1.5) =
Q) \g
(c) Find g_l ﬂ;\
© 2
LD £60 = q-o? xER,
~/ n 20 o
2 . { 53
postiive for =
x€ R
. 060 = A — ( positivne)
30 £ g9
B £(g(1.5))
=L 2
\2(1.6) +1
-0 [ 3)
\ gl
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Question 1 continued

0 1o find g'(x) : 00 = _D
2%\
O wite e funchon using a“\ﬁ" ;
ond et equol 4o “x” x = _3
ZAVE
@ veosrounge to wmalke y e
swojeck 270y YK =13
= 3-K
® e y with '(%) - 27
Q,bO = -
LA

Becomse, we are 4old to fivd o (X\ we wusY olso
SR AL dampin oy e nwarse funckion -
L damoin velors do W2 sek & volueh
we e olloused 4o plug o ous  fwndkion

domoin. & invarse Gwnckion = w o Suwek
T ronge 'eﬁ,m o ok
possible volues & o function

. domoin. ¢ 3 (X) = wonge e} 400
() =

%X 20 > W K=D ® g(a0) =

274\ X ER > 03 N>R » g(x\ 31

. oxonge of 400 8 o) = O

£
] 20u0\ Y0 3 wwunx=9

. 9“ (%) = 2-% vuk e ackuoluy YeOtALs O
2K Ly e Yunds 100

0 € KL 3 (Total for Question 1 is 6 marks)
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2. f(x) = cosx + 2sinx

(a) Express f(x) in the form R cos(x - a), where R and « are constants, 8
R>0and0<a<Z 2
2 i
Give the exact value of R and give the value of a, in radians, to 3 decimal places. E
3) 5
m
g(x) =3-7f(2x) z
(b) Using the answer to part (a), %
(1) write down the exact maximum value of g(x), E
>

(i1) find the smallest positive value of x for which this maximum value occurs,

giving your answer to 2 decimal places.
3)
2. 0) £(x) = s + 2¢in(x)

)
o
£() = @ cos(x-ot) & USing  Ccompound, omgje formulod | 2
-]
cos(A-8) = =
£6d= R (cos xog ol -\—s;w\xsu\oc) crRORB + snA sind =
L 5
ComPowre. exgonded expratsion 4o 200 given z
2
. )
Reosneog ol + R givksinor = 00800 + 2¢in(x) z

Reosol =\ Rsinol = 2

2S00l - tonol= 2 | <mc()1+(%\“°(\2 cfus"hfcswml
Keandl T | G \m‘hﬁ U
S \ = @ (co?ocrsntol) = g2 (\) g
ot = \.\07 S
| = 0% 492 :
\ <. st 2 Q = ‘%—\r‘g E
gvon ol | =
~ R= 38 o=1\07 >0 | :
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Question 2 continued

o (i

o) = 3-78(2%)

£ = 35 cos (e -1.107)

-5 £ LA £ I8

~B<i(2n) € 3B

3+7§5 2 9(w) > 1>-135

£
L o wox Nolme % o) = 34135

) max valwe ocewrs wwan £(20 = -9

§5m(2%-1.107) = - J5~

7

08 (2% -1.107) = -\

2%¢—\.\07 =T

A= 2.\

(Total for Question 2 is 6 marks)
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log,, yA 8
2
S
=
2
-
/’ﬂ ) E
<
> W
(—4.8,0) 0 x =
m
>
Figure 1

The line / in Figure 1 shows a linear relationship between log,, v and x.
The line passes through the points (0, 1.5) and (—4.8, 0) as shown. o
o
(a) Write down an equation for /. Z
@) &
(b) Hence, or otherwise, express y in the form kb*, giving the values of the constants & §
and b to 3 significant figures. m
3) 2
. ) ] Knoum &
ung >

orodienk
Known poimts : (-4 . 0) a (O, 1.9)

%&&M = by = V.6 - ( O) = 5 )
DX O —(-u.g) \6 2
:
\ - = x.— (—4y. =
%4 =0 = & (- (-utd :
) 2
T
L | = S + 3 @
>
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Question 3 continued
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ruLes 9)&

DO NOTWRITE IN-THIS AREA
S
)
X
pjw

c¢C
1)
o
(2
X
@]

“\‘\“\‘\*:"\‘\:: XXX \«\-. X . . % X X X X % % % %" %Y XX %

T

=
<
LLi
{4 <
<
@
T
=
E .\:\
m \‘\.\
: \.
=
F <
O
z
o

(Total for Question 3 is 5 marks)
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_ 2x* 4+ 15x% +35x% + 21x — 4

4. f(x) 5 xeR x>-3
(x+3)
o
(a) Find the values of the constants 4, B, C and D such that 2
@)
f(x)=Ax* + Bx+C + 5 =
) (x+3) ) :::
(b) Hence find, E
[£(x)dx 5
3) 5
=
4.0) £(x) = 2% +15%® + 25w T+ 2% - Y
(xx2)
2%% + 3% -\
Wy e+ °|_| 297 +199%° + 29% % + 21 - Y S
29t 1293 + 1R 5
R A R W K e VAR E =
2% + \nt+ 21X =
I e L U z
- x? - 6% -9 Z
S 5
>
21 1993 4235 £ 2 - Y = (G (1t 3-0)45
A =2
000 = 2%+ -l 4+ _5 k=72
(X.-\-?Al C = -| o
D=9 %
5 [ $00 ox s
=
= S?.xz +2x -1+ 5 dax §
(L3 =
>

= [ 203y 2x%-%] + [ 5 d4x
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Question 4 continued

[ 5  dx
J (r2)?
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5. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

o
o
(a) Prove that =z
- 3
cot? x — tan? x = 4cot2xcosec2x X # — M€ 7 E
) ﬁ
2
T T g
(b) Hence solve, for 3 <6< 5 ;.
4 cot26 cosec2 = 2tan> 0 =
giving your answers to 2 decimal places.
(3)
5. ®) s :eot2(x) — tan? () RMS 14 et (20 cosec(2x) |
o
= cos?(). _ sin? () 5
SiNZ(20) s () .
=
= 4 (%) - sint (W) 2
gin? (1) Cos* (%) :
>
= (20 +55et () (o (2) ~sie?(x) >
SN2 (A A (K
( Sn(2A) = 2 sin (R) cos (K)
= () eos(2) =
A) + eint (R =
(. [m\)l cot? (A) + ¢in? (&) = |
T2 0s(2R) = a2 (R —Si? (R)
= 4 cos(2>)
sin* ()

432 « V= yeot(@)esec(ax) = RAY
3in(2x) S ()

1
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Question 5 continued

D)

Lot (20) coee (26) = 2 tort (8)

wtZ(0) — tan?(0) = 24on*(D)

EEOCm

ook? (0) = 2 ton® ()
= 3t (9)

)
tonZ (O)
tond (0) =
3,

ton(0) = + (\EYE'

820650 U -0.650
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Figure 2
Figure 2 shows a sketch of the graph with equation
y=|3x—5a|—2a
where a is a positive constant.
The graph

» cuts the y-axis at the point P
» cuts the x-axis at the points Q and R
* has a minimum point at §

(a) Find, in simplest form in terms of a, the coordinates of

b 4

(i) point P
(i) points Q and R
(i) point S
“4)
(b) Find, in simplest form in terms of a, the values of x for which
3x = 5a| - 2a = |x - 24|
“4)
6.00 Y )
o € Y= (21-%0) - 20 = 2% -Ta
2 N /
N x
o e\"{'ﬂ
6
A N RO s
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Question 6 continued

() @ stne y-iveeagt f  y=-3x+2

(0,320)
@) @ i e - iwereggt ¢y = -2+
0 = —3% +30\
X =Q > (a,0)

2 1S He - iwkreek (‘% y=3x-Ta

0= 2%-Ta

=
w3

(i) S it nrseiion o ook parks o dve modul

- 2%+ = 3x-To
62 = \0Q
W= A

2 >\

|2%-5a] - 2a = [2c-20)
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™

EEOCm
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o pe&xhwz LoV
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Question 6 continued
=Y AN+ 20
2% =
n = 0
y
\_ J
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7. The curve C has equation

x:3tan(y—%j xelR —§<y<2?7[ §
(a) Show that 9|
& __a 5
dv x4 m
<
where a and b are integers to be found. E'
“4) Z’
The point P with y coordinate % lies on C. E
Given that the tangent to C at P crosses the x-axis at the point Q.
(b) find, in simplest form, the exact x coordinate of Q.
(3)
7.0) = sion (y- ) XeL, - < y<Om ;
6 3 3 o
S
-]
=
Ox - 3sec?(y-T) 2
ol 6 a
sntA & cor?A =) _ 3
\ -— divide '\‘V\N\LQ)\I\ é
e by 0’2 A >
S CPVAN A x Gos*B o L Y 2
dy Cod® B Co* A Cos*A "
Ym2A 4+ ) = sec?A
% - ‘ - _\_. b e \
2 u_ 2 O
L 2%ty T 3 (g + S
4
3 \ s
3t (\5 -T ) + 3 =
6 2
-
=
- \ = 3 :;é
w1 o+ D ®2 ¥ Q >
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Question 7 continued

b) arod. Aamoud 1o C ‘-%5_

C- (ﬁ’) -%)

d = 2 - L digmk Qnk

2O 7 i T T
coorduinoies

—
Cquokion e% Ung = w-y, = Jﬁ(x—x\\ %o\évv&m

arodienk "

R R

& e tonepnk tostos dne w- Gy of B -
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8. Find, in simplest form,

J(2cosx — sinx)2 dx

5) §
9 3
3. J (2 (W) - s‘m('x\\ dx :
= S Lot () — e’ () sin(ad) + sin? () d §
Sn(28) = 2 sin (R) cos () >

= J‘— 2 sin(2%) + Weos! () +) -3 () I
= j)- 250 (220 + \ + 3emZ(W) de -
o
VSING DOURLE  _, cos (2A) = cos™(RA) - sinZ(A) S
ANGILE FORMULAEC = con (A - (\-cos2(AY) | =
= 2c05* (A - | A
- (1) = ) (@) +) -
-
=

=j—2%'\V\('Lx)+\ +§_(LQ&LMA-J) dx

2
[ caani0) ¢ 30 x5 ax

2 2 g
= () ¥ BIN(20 + K + ¢ 2
4 2 =
=
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Figure 3

Figure 3 shows a sketch of part of the curve C with equation

y=V3+4e” x>0

(a) Find %, giving your answer in simplest form.

(2)

The point P with x coordinate o lies on C.

Given that the tangent to C at P passes through the origin, as shown in Figure 3,

(b) show that x = « is a solution of the equation

4x%" —4e” =3 =0

3)

(c) Hence show that a lies between 1 and 2
(2)

(d) Show that the equation in part (b) can be written in the form

= L4436
2 Q)
The iteration formula
X, = % 4 + 3¢~
with x; =1 is used to find an approximation for a.
(e) Use the iteration formula to find, to 4 decimal places, the value of
(1) x;
(1) a
3)
J
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Question 9 continued

Q.® W= (2+ U&exz)ji

CHAWN QUE : dy = dv . du
A 4 0

2 2 2
W= 2+ Ye* %&: (‘).X)(‘-‘Q:x'\ = 8%e™
A

\,L,Ji d 8 -5
\3-— a&h: Z\L
dw = < O
a% g%f AN
-~ 2
= 1w x 3ne
2 2 2\ —L
o 4™ (34ug*) 2

b Tomopd to P geing faough evigius

P
y = mx oL
T p = (&, (3+uec)?)
guoghiule, %’L

5 )

uakion {3 rued

2
{3ru® = _Uxe*  x
{3 rue?

9 2
24 4% = ge”

2 7
4yte® - ye™ -3 =90
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Question 9 continued

2 7
0 L& §£00) = 4ade® -y -2 §
Q
£} = -3 Q)= 692. ... =
guan Fnok  £(x) iS ovinuous odwaen 182, g
beconse Me's Q fign dainge —» veok lien okuaeen \ 3 2 %
>
2 A
d 4l -y -3 = o
2 2
xZ = 33u® - 3% 4\
L_‘Q:)(.?' u 8
<2 §
w = 12-\136"‘4!-% :
')(.v“-\ = L\‘L‘\-\'?)Q_x“ é
2 >
W, =\ =

o= Ryyr = li\\ 4+ 20 2 11296

Wy = 110672
%s - \-\Oqg

X0 ot = \.\0%)\

A = 1.\05) gwmm
Ld.g.
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10. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A population of fruit flies is being studied.

The number of fruit flies, F, in the population, ¢ days after the start of the study, is
modelled by the equation

350"

F =
9 + e

where £ is a constant.
Use the equation of the model to answer parts (a), (b) and (c).

(a) Find the number of fruit flies in the population at the start of the study.

(1)
Given that there are 200 fruit flies in the population 15 days after the start of the study,
(b) show that k = i1n12
15 3)
Given also that, when ¢ = T, the number of fruit flies in the population is increasing at a
rate of 10 per day,
(c) find the possible values of 7, giving your answers to one decimal place.
(3)
10. O whot =0 k= 3%02,‘(@ - 3%0 - 2%
q 4 e’K(O\ \O
b) whom =15 F. = 350 P 900
q 4+ e ({§S))
7% = 36 + 40"
20°% = 2¢
oK = g
K =L Ww(12)
\S
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Question 10 continued

O 9E - oie of torenge of pouiakion

£ - 2500°°F
q + et
O TR )
Q\)O'\'\WWW : \5-’-‘_*_ -9&:: dx dx
WW(B:\V\% \J dx VQ'
W= ¥0ekE % - 250KeXt
= q 4 oXE dv - ket
ok
ﬁ (@ 5 %250k eF)— (2004 (k)
(q _\_Q’Kh\l
= 2350¢%Y (anikeXt ot )
(Qrekt)2
wan t=T = 3\5¥§KQKT = ),@/
(are~" )2
a5KeS - (are )2
%7

B
35K o —8\+\%e“ +e

o 2XT
+ (18- 316K0° ¥ 8\ = ©

e R K000 0 AR
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Question 10 continued

Quodrohic -b T J b*-Yoc

formudo, 20
e s S (2-350 £ V(- ns> -4 (3)
9
K= w(2)
S
kT = 3162 v 2.862

T

= 1n(aer) v _i\(.\_V\(Q..SG'Z\,
K

- 20.3 U 5.7

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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