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1. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

" 22X —4x 15
()= x*+3x+4
(a) Show that
C(2x +3)
f(x)=Ax+ B+
x*+3x+4

where 4, B and C are integers to be found.

C))

(b) Hence, find

J. f(x)dx

giving your answer in the form p + Ing, where p and ¢ are integers.

(©)

L) £ = 2x3 - -1\5
®E + 3 N+Y

21X -6
(* + 3+ U 2% 3+ 0at-Un - \S
293 1 6t %t
—6nE —\2LA —\S
T —6w? —\R% - 24
6w ¥ QA

D23 -Ux -1 = 2% -6 ¥y (ewxQa)
*E +3R+Y

+ 3 (2%x+32)

Pbd ) 91;%_1) *E + B3 N+Y
=2

A B--6 C=3
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Question 1 continued

5
b j £() dox

3

u= 2+ 23y Y du = 2%+ = dw= du |
dt LA+
j‘j_ﬁlx_i—@dx =SMdu
W T T
=J 3 o - 3\ (L)

sz—ew__\z + (ain(aaxra)] S
= =5 +9 +23wn(uw) =2 (22)

- 4 r %\n (QZ&Z\ « oo b —log o=ty (%}\'

3
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Question 1 continued

= 4 +%n(2)

= Ly \v\(‘lﬁ

— olog (€)= o (<)

= 04w (%)
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2. The functions f and g are defined by
4 o)
f(x)=5—3x+2 x>0 g
2
g(x)= 4sin(§+%)‘ xeR §
(a) Find the range of E
(2) %
(b) (i) Find £(x) %
>
(i) Write down the domain of ™!
3
(¢) Find fg(-n)
(2)
2.® -\3(%\= b - LW M= 0 §
INY 2 S
3
w\i\QM\,Y.=D—>{l(O\=5—Lf_ =3 %
3(0)+2 ;
] 3
3& £(0) €5 £(%) wnoner oachuolly = S . onl
T oionds dor - wok wduded i mxge_
o find £7'(%) £(x)=5 - U g
IAY 2 Z
@ wite e dunchon using &'y’ =
ond sek equal 4o o x= S -4 =
AY+2 =
@) rencrounge fo mole e Zyug + 2 = 19y +10-Y4 é
S\A)OSQ.Q’C >
Y(3n-15) = —2%+b 2
e u wirn £1(%) - = &-Ix
® repoe y Y 9 - sodx
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Question 2 continued

20T () = 6%
Ry Fall (S

() domoin d Bne. wre fwntkon -

£ damain velors io e sek & valuok

Q2

(Total 7 marks) T
J
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3. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA

0 2,00 *

Figure 1
Figure 1 shows a sketch of part of the curve with equation y = f(x) where

f(x)=(x—2)¢e™ xeR

The curve has a maximum turning point at 4 and a minimum turning point at (2, 0)

(a) Use calculus to find the exact coordinates of A.

(3
Given that the equation f(x) =k, where £ is a constant, has at least two distinct roots,

(b) state the range of possible values for £.

2

3@ At W\QXA‘ and %:0

L = (7)o ¥

PRODUCT RULE @ y= UV y'= wv + uy'

w= (Ot %g = 2(x-2)

X

o3, 3.8

% V = 20
%m

S0 =2 G ) @)+ (be-1)2Y2e3)

"

\J

8
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Question 3 continued

= (w-2 \\Q:Sx

(_14\- ‘5%-63

= (w-2) (2% -u)

| AE sy oS+ 200 =0
S (w-2) (2% -u) =

=L 0 w=4
¢ )
R \
RS Wl coun $00
from. twe mm\A ok W=7 \zfore
MW
n- (4. yet)
v 3) 9 7/
() = SH 3
AN
| A
‘=,§eu- T TN )
N 2 represank daflenomk vaduey
/. & \
o\ §
—_— M \/ 5
4 5 J
3
We_ QoA
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o<k g yel
q Q3
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4. y=log,,(2x+ 1)

(a) Express x in terms of y.

2

d
(b) Hence, giving your answer in terms of x, find Rl
X

(&)

.8 oy = oy, (2%

LOG = C .
e " lgb =C = o =b

m9= 2w |

= \5—\
% 3?__&\0 )

- Qx'
Y= )é rewviie oX mwake
o = e\w(a d (002

\3= @\“m\)x - iﬁ =tn{a) xé\m\'x = W(ayxo*

%\ag - L ( W (19) x 10 )

dy =\ - 7—3 5
A ¥ W(l0) \O
a 5(\w (1) x \O )

10
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Question 4 continued

X We Know ok ¢ Y= 0o, ( 2%\

[S AN\ I

29X\ = \D‘\'3

- _ 2
%x‘ Wn(10) (2x+ 1)

@0 v =_ 2

I (2ms) \n0O)

Q4
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Figure 2

The profit made by a company, £ P million, ¢ years after the company started trading, is
modelled by the equation
P 4t—1_|_§ln t+1 :
104 [ (2r+1)

The graph of P against ¢ is shown in Figure 2.
According to the model,

(a) show that exactly one year after it started trading, the company had made a loss of
approximately £830000

(2)
A manager of the company wants to know the value of ¢ for which P =0
(b) Show that this value of ¢ occurs in the interval [6, 7]
(2)
(c) Show that the equation P =0 can be expressed in the form
2
t=l+Eln —(ZH_I)
4 8 t+1
(2)
(d) Using the iteration formula
1 15 (2t + 1)2
t.,=—+—In|——"—| with 7 =6
™48 t +1
find the value of 7, and the value of 7, giving your answers to 3 decimal places.
3)

(e) Hence find, according to the model, how many months it takes in total, from when the
company started trading, for it to make a profit.

2
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Question 5 continued
5.0) wh b= ) year

(Y = 4 -1 + i\V\( | 4\ \
\0 4\ (N2

=3 435 7-_\
10 4 %

= "0%()..% nal\ove
g "\ \s* = — £230 900
vougiuy - profit oler 3% yoor ’TYS L

oW SigN
0 lo%3 = £330 900 U“/ﬁ% : 9

WOk (/%5 -+ O

\oQ*U}QQ)’\ Ce 77—3

p P(6) = -0.08799 }\ownm, P is coninusus

P(7) = 0.\915

e sign dnanae  ows Mok P cxosren e oxis
wiween (6, g 30 e (s o ook .
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Question 5 continued

= =15 | £51 }VL
A (24xV)2 Q4

Lo olog (€)= loa ()

uLes
Lt = j_.\.g\“[’c-\-\ “]
4 e ()2
t=1 +15\n (’).t+\}1]
4 ? !

@ Tary = L + 19 \n (2cn+\)

4 < tar\
k= 6 :
I \n[@i&*— Ml - 6.20q
? 6 x> \
ta= 6087 .= 6.312
Ly = 6.307 = 6-3\4

Q) fom part (d) , Wl Wow Aok Mg 1R w3
to petive ot ok Mae ot uwmen R= O

© oW ¥ = 634 s

SO WMWK = C-3\W R\ = 76 wonkng
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2+ 3sinx

COsSX + sinx 8
Show that §
dy _ atanx + bsecx + ¢ ’E
dx secx + 2sinx m
=
where a, b and ¢ are integers to be found. | il:_l
(6) 2
B
=
. b
cos (W) + stn ()
N T
Quotonk vwe for . y= W dy - dx - dx U
2
differontioking, V dx v %
-
w= 2+ 3gin () du = 2eos () =
(s 2 =
V= 03(2) * g (W) %x = =21 * ot (K0 ;
K L
>
)
=

da_»; (cos(x\ A QW (%\\(’5 co% (x\\ (l»r 2 40 (%\Y sv(a) & cos(ao\
ok (s () > s (GOY

= v (x)+ 2 M £28n () =200 (%) r et (W) —28in (BB BY

(s(00) & () 2

= 3foOraird) + 25n(x) - 201 (O
(00 + () 2

«— cost(A) » it (A) =)

= 31 + 240 - 2eon(w)
oSt (00 & LA (AN +5in 2 (%)

VISV SIHLENEILIIM ION OG

= 2% 25000 — 202 (%)
A+ 2c0a()sin ()
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Question 6 continued

(divide  Hwoudn by o8 (%))

= 2 ¥ 240 — 2
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Figure 3
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Figure 3 shows a sketch of the graph of C, with equation

y=5—3x—22]

(a) Write down the coordinates of ST
(i) the vertex of C, SRS

(i) the intersection of C, with the y-axis. e
?2) S

(b) Find the x coordinates of the intersections of C, with the x-axis. S

b) S
Diagram 1, shown on page 21, is a copy of Figure 3. \/
(c) On Diagram 1, sketch the curve C, with equation

L.y
= —Xx‘—
Y79

Identify clearly the coordinates of any points of intersection of C, with the
coordinate axes.

(&)

st S

.
o26%

(d) Find the coordinates of the points of intersection of C, and C,
(Solutions relying entirely on calculator technology are not acceptable.)

LI S — y= 5- (- (2%~ 22)) &
I/A\\ e - % \7

R

,/;;, ///*///// 9 .
- VIYV SIHL NI 3L

R

7. Q)

-

Q|

V4 A )

) R R0 A
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Question 7 continued
() 8 is Hae poink ok winitly tae L \ines week
2% =17 = = 2 v 21

e = U4u - =22 - vmex=(2_;,5)
2 3

() We oonaen frown Hne qrogha Hnok e e geckion
FLTLUIC SRVITL S NRTTT n:)—o\xis (Y= 2% —17)

F UNpresRon o) C, ¢ (o, -\7)

@\Mmmqo.w&\mcm)\amk oo sedkiong o} C,

UNRIRRCK  woad e W -0X\g

Oton d il Wrkoa | RGO d blue terkion

0= 3w—17 | 0=~ 2+ 27
3 : )

v A
C,

: \ A
C,: \szv_g-q \.q q
(393 :

. ‘m\_s 08 Qz (\t q \) _q Diagram 1

p 71 3 7 9 A 0 2 2 3 2

22

VISV SIHENEILIIM TONOC VI4dY SIHLNI ILIIM LONOa

VISV SIHLENEILI-IM ION O



DONOTWRITE IN THIS AREA::csss

R RIS
o DONOTWRITEINTHISAREA
% % REREREERERERERRERRERRERRERRERRERRERRERRERRERRERRERELREKK g

Question 7 continued

e) Cp NSO M@ Wi he g ko &

W, blue eekion.

»xE _ = —\7
9 : didoyoum. 1 Hadk
x2 - 72 =0 E*\Nl‘o\ \on

(w-2u)(x-2) =0

UGk o e % - oxis

ok (8,0)

(\m- e e @ g Hae varex)

29 > 22 - net Solubion

>

/- poinds of wgxseckion

- DONOTWRITEINTHISSAREA - -:ccc00000000

>0 )
Q7
(Total 12 marks) |
J
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8. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

T
(a) Express 8sinx — 15cosx in the form Rsin(x — a), where R >0 and 0 < a < 5

Give the exact value of R, and give the value of a, in radians, to 4 significant figures.

3)
15
fx)= 41+ 16sinx — 30cosx x>0
(b) Find
(1) the minimum value of f(x)
(i1) the smallest value of x at which this minimum value occurs.
“)
(c) State the y coordinate of the minimum points on the curve with equation
y=2f(x)—5 x>0
(1)

(d) State the smallest value of x at which a maximum point occurs for the curve
with equation

y=—1(2x) x>0
(1)

8.0)kk : 8 (W) — 1505 (W) = &sin (x-ot)
T usivg  comeound, onaje formulod
swn (A - 2)
= sn(A) e (@) - s (R (h)
K(s’xvx'xcos ol —sinoC cosx) = & sin () - 1Seos (R)
L Compoure. expanded exgratsions
R sneosol - Rsinol e = &%in (1) - 1Seos (%)

Reosol = | Rsinol = 19

24
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Question 8 continued
oot A S A=
. \duw\t'\hs

R? (co?ocrs?al) = 2 (1)

S0k - tanmol = 15 | (Q coao()9'+(ks'w\o(\2
K ecandl %

n

\
\
\

o= |.0%)\
= 8% +\&?
| = 284
Q2= A¥A
\ R =% 17
Soo(=\.0
?L(g \7% T—MQC:)\ weadive stwdion
«>0
DO 60 - S

Ul ¥ 16 () — 20005(X%)

15
U4+ 2(2en 00 = 15c08(20)

i

_ 15
4y + 2 (17 sin(w—1-oRY)

non olue o OO o wwen Yo danaminoker iste

\Qurgb &
-1 Ssin(-1.081) €|

7 < a1+ 2 (V) sinlx-10%Y) < 15

N\AM»-Q(’VL\ = o) = 1
L\\+1(\¥\ S

mox Value - lovepst
PO\ domomunolor

25
RN 008000 AR DO A A —
Turn over
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Question 8 continued
(1) ik 00 oeowrs sinon
sin(-1.081) =
w-\votl= N u.. .
72

W = .65

D) Y = 9-?(”0 -5 70

)
wan (4)  when  win £(20

“ Yanin T W =

" 2(4l-s
= -23
S
D y= - £(2%)
T aweude scole athor L
wfltkion. POOBIARK Yo% 0N
in Mo w-axis

Lo owininum o
D) bRLOMES MAXIMUM. o e Grap

o yolwe o})sL:.L v 269 = |.%%3
2

26
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9. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Given that cos26 —sin30# 0

(a) prove that

cos’ 8 1+ sind |

cos26 —sin36 - 1—2sinf — 4sin?0

“4)
(b) Hence solve, for 0 < 8 < 360°
cos” 0_ = 2cosect
cos26 — sin 36
Give your answers to one decimal place.
)
4.0) WHS: _cost(O) g : 1+ §n(O)
x(20)-sn(20) | - 250 (8) - LnH(©)
USING COMPOUND _, sin (A +8) = sin(A) cos(@)
ANGLE ERMULAG + cos (A) s (8)

cos(Ar@) = ms(P)eos (R)
— sin(A)gin (8)

s = cos?(O) — sin?(6)
sn(20) = 2N (0)r(O)
in(30) = sn(29+0) = ginl20) ax () +cot (29)sin(6)
- 2anOe(6) + (o (6) - st (O (0)

2 an(®) cot2(0) + co2(0)s(©) — sind (8)

u

23in(0) 012 (O) - ¢in3 (O)

28
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Question 9 continued

LHS - cos? (9)
o (0) w2 (O) - (28in(0) caa2(Q) — gin3 (O

WO oG | - (©)
w dome o sing) T - 25 (0) — 2O - SO r it ()
sint () c0g? (R = |

= | - sw(e)
| - 250 (0) — 22wt (©) + U ()
= ( \ ¥ ‘5\%&9\\((\/8@
[ — 2eW(0)— Lgnt (B))
= | 4+ %\V\(@ = R‘r\ S
1 - 26(0) - ugiv? ()
\dowkity,  praved
) _co2(8) = _ 1+ s = 2o (9)
o3 (29) - sW(20) 1= 26 (0) —ugiw? (9)
L+ sw(9) = 2
|- 25(0) —ugin? (9) SWN\(O)

() +sin?(8) = 2— usn(®) - an? (O)
A £in?(0) + Sen(E®) -2 =
X u = gwn(o)
Qul 3y 5w -2=0

w= -5 Ja7 - gu(®)=-5t (a7
B IR

29
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Question 9 continued

ém(@,\/.\

T
B L1 A——— | - A /1360
5 N

0= 15.6°, 164.4° 235.6°,304.4°

30
— R R0
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