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1.

The curve C has equation
y=03x-2)

dy

(a) Find —

Given that the point P %, 1| Lies on C,

(b) find the equation of the normal to C at P. Write your answer in the form
ax + by + ¢ = 0 where a, b and c are integers to be found.
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Question 1 continued
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The functions f and g are defined by

(a) Find the value of fg(5)

(b) Find f'

(c) Solve the equation

xER,x;t—E
3

(2)

(&)

=ga+3)
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Question 2 continued
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Question 2 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Given that £ is a positive constant,
(a) find
9x
3xt + k

Given also that

> dx = In8
23x +k

(b) find the value of £

()
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Question 3 continued
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Leave\
blank
4.
log, ,N 4
(5, 3.85)
(0, 3.08)
>
0 t
Figure 1
The number of subscribers to an online video streaming service, N, is modelled by
the equation
N=ab'

where a and b are constants and ¢ is the number of years since monitoring began.
The line in Figure 1 shows the linear relationship between ¢ and log, (N
The line passes through the points (0, 3.08) and (5, 3.85)
Using this information,
(a) find an equation for this line.

()
(b) Find the value of @ and the value of b, giving your answers to 3 significant figures.

3)
When ¢ = T the number of subscribers is 500 000
According to the model,
(c) find the value of T’

(2)
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Question 4 continued
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5.
VA
A
y=1f(x)
>
(0] X
B
Figure 2
Figure 2 shows part of the graph with equation y = f(x), where
f(x)=|kx—-9] -2 xeR
and k£ is a positive constant.
The graph intersects the y-axis at the point 4 and has a minimum point at B as shown.
(a) (i) Find the y coordinate of 4
(i1) Find, in terms of £, the x coordinate of B
(2)
(b) Find, in terms of £, the range of values of x that satisfy the inequality
lkx—9]-2<0
3
Given that the line y = 3 — 2x intersects the graph y = f(x) at two distinct points,
(c) find the range of possible values of k&
(&)
J
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6.
VA
C
P
0 x
Figure 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The function f is defined by
3 9
f(x) = 5(x* ~ 2)(4x +9) X2
(a) Show that
k(5x> +9x — 2)
f'(x) = 1
(4x +9)
where £ is an integer to be found.
C)
(b) Hence, find the values of x for which f'(x) =0
1)
Figure 3 shows a sketch of the curve C with equation y = f(x).
The curve has a local maximum at the point P
(¢) Find the exact coordinates of P
(2)
The function g is defined by
9
g(x)=2f(x)+4 —Z:§x<0
(d) Find the range of g
3)
J

18

P 6 6 6 4 7 A 0 1 8 3 2

O

8888
SRS

RAICK
KRR

piotelotoioress

55
RLIRLLLKLSS

OO
RS

o ssessse0ssss
QS ototelotetotetetotetetes

X
5
3
1
0%

1
A

<
’00000000000000000/

<

S5
oS

‘l
A%
23

050>
205
<)
v
oo

<]

L-

K
5
N

KA
‘V "‘0
B

4
0%

bose
PO

0::::;:':‘
prosser
o%

C
0%

I
QILEIRIHLS
el

(X
238

0%
o

]

~

SRS

050!
)

S e
e oottt t et etetatetets

RGKS
SRS

S

8K
oot totatetetete s e totetetetels
oo oS Setetetetetetotetede?

ORISR
5

IR

0
oTesatasetototeSetesets
o tetatetotetete!
B e O
ORI

X
L

XX
JEL
8

X
%!
Poget3"
A
bR
S

RS
1P 7
FO(
s

<
Jotetole)
LN
)
%

0K
S
|

00
(XS
otaso

%

0.0 0.0 0 0.9 0 0.0
SRy

SRR
K5

XS

SRS



>

K
X5

XK

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

R
QR8s
QS
3 R
<FXSS
B
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

RIS
0008

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

<
Sl odotetotet
R

¥
23
"

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

OO
S lotototeds
Soetele%s
SR

Q5LIARKL

00
LS
000

oC RRHIIRILLKIHIS
XK

090,
92920002
XXX
A
KKK KA AR KA AR X A A AN

<
5%
o
4

35

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

é Leave\
blank
Question 6 continued
o J
19
Somm 0] 0 R A Turn over »
P 6 6 6 4 7 A 0 1 9 3 2



Question 6 continued

Leave
blank

20

P 6 6 6 4 7 A 0 2 0 3 2

O

0002
KGR
X XX XX
SRS

S
55
2

(XX
RS
25

XX XX XX

SIS
pretsiesetes!
Sateteseseses
X
%o

O
0
SF

A

%%

oSS
K RSLRRKLR R KKK

R GIRIER IR LERKK

<
oo
5S

b
2

R

A
.
X2

QAR
3888
MNKQ)
NGNS

SRSERICHILLHL

9%
Lotetudoteset
AN LO

!

0.0, 9.0:0,
QgO
4

3,

O

AR KA
KGR
e

<
<

<
'
2K

b > %

oa
R

<
o
oot tetotetetatetetetotetetotetototetods

0
%
o

5
RS
ORLLKLLEIS

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

%%

IR
LKL

R IIA

IR

SRS
3&&’0 %”w%
boss
<5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

O
88
3 1559
AL
ORS

<
|
Tl

2

<>
<
L
)
"%

<

S

(L
&

RS

<

oot
A4

<
gege

QR
SRR



>

K
X5

XK

G0

255
ool

55

<
LK
d‘

X

XX

0

2558
SS90 00 00 00 00

SGEISEELIEL
RRLHLRRLRKRARRK,

000

5
%!

LK

%

0
RIK
S lototeds

25

190965 %%
AKX
o0 e %%
109 % %
ool

e

o
=
<1
0

X
e
W X o
e
S5

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

KL
bose!

q;gy?ug
S
SORRLIRILRIIIIEREKK,

A
&
S

52
-
c

%

vy

%%
<

%

<
fﬂﬁ%

%
Dotede!

%
S

3§

hoses
2K
9

o

%
%

938

<
o
S
5
ot

<

93!
28

2oe?
28

%
<X
%%

55K
o

938

X

GO0
0K
<
S5
Q5LIARKL

2L

<55
0%
LK
3
o

O 00>
o

TR Setotedetels

S 5K
IRRRLHRRLRIRLRES

¢
ot
"

<

S
25

o9

=
%
<
s
S5
*
55

5
58S
SRR

(X
55
K5
R
&5

00
X%

8

5

2 %% o 0%
358 O NOT W
RERRREERKEERR KD VS
s nhsiss

% XXX

%%
KPR RLL

X
K
QLRI

%
9

o
5
detetetelatetetetetet

%
<

<

b

Question 6 continued

LeaveN
blank

Q6

(Total 10 marks)

.

.

O0mm

P 6 6 6 4 7 A 0 2 1 3 2

21

Turn over »



LeaveN
blank
7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that the equation
2sin@ (3cot’20 —7) = 13sech
can be written as
3cosec’26 — 13 cosec26 — 10 =0
“)
T
@)Hmwymmﬁx0<0<5JMammm
2sin@ (3cot’20—7) = 13secd
giving your answers to 3 significant figures.
“)
J
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Figure 4
Figure 4 is a graph showing the velocity of a sprinter during a 100 m race.
The sprinter’s velocity during the race, vms ', is modelled by the equation
v=12-¢"""~ 12" t>0
where ¢ seconds is the time after the sprinter begins to run.
According to the model,
(a) find, using calculus, the sprinter’s maximum velocity during the race.
3
Given that the sprinter runs 100m in 7" seconds, such that
[[vdr=100
0
(b) show that T'is a solution of the equation
1
T= 5(116 — 16 T+ 10 10)
“4)
The iteration formula
1
T =—(116—16e "7+ " —¢ )
g 12
is used to find an approximate value for 7
Using this iteration formula with 7, = 10
(c) find, to 4 decimal places,
(i) the value of 7,
(i1) the time taken by the sprinter to run the race, according to the model.
3)
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Figure 5
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Figure 5 shows the curve with equation
1+ 2cosx T R4
y=————""" ——<x<—=
1+ sinx 2 2
The point M, shown in Figure 5, is the minimum point on the curve.
(a) Show that the x coordinate of M is a solution of the equation
2sinx + cosx =-2
“)
(b) Hence find, to 3 significant figures, the x coordinate of M.
)
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