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1.

The curve C has equation

dy

(a) Find —

Given that the point P %, 1

(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.

y=03x-2)

lies on C,

2

C))

LeaveN
blank

.

P 6 6 6 4 7 A 0 2 3 2

O

HRRK
R
SRR
ALK

006
555
<A<
s
ORI

O
<
‘Qge
555

%
45
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
5
20%%%
o
%

S22
pleles %!
Bo%e>” a%e!
2% s
P o
KEIX

e
IS

SRS
< X A
SSHELLS,
SR
e

SRR
(90950509
o



RS

o5

( Leavew
blank

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

Question 1 continued

L
I
X LK AKXLH
S
1200008
R

3
RRSERE
%éﬁv&
58
¢
X5

ot
o
RS
ot
2K

<K
<X
5

5
KK
9%
o0
'
S
o

QAN

REELRES
3
1A

X

KGR
o
=y
250

%
o 4
%
]

KA
RS
<SR
4
AEY
55
S

f&
1S
o

S
355
o
¥

05
e

00
IRRLLE
oJodoletetote%
KLk

CISBLILERES

QRS

X

535
TN
2258

(0
SR
KL
X8
29
%%}

0
35%
2&%&'0
S

: <
9%
#
<
ISEKLE
R ARA

<
S
"ﬁ%
0&4&?‘
%

Q0K
295%%
S

<
SRGERS

A

A
RLRKKS

o .
O
RRERKK,

6
X85
RXX5

S

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
Qﬁ%s

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

5:":
K
RS
SSLE
X

<
0% %%
bt
>

Q1

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
fosstes
X5
LSS
SO
RS

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

(Total 6 marks)
. .

3
ormm R 00 Tum over v
P 6 6 6 4 7 A 0 3 3 2

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




The functions f and g are defined by

xER,x;t—E
3

(a) Find the value of fg(5)
(2)

(b) Find f'
3

(c) Solve the equation

f % =g(a+3)
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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 £

2
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log, ,N 4

(5, 3.85)

(0, 3.08)

~Y

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.

2

(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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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 &
3
J
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Question 5 continued
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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

'
) =5 —D@x+9)° x>

(a) Show that

k(5x> +9x — 2)
(4x + 9)2

f'(x) =

where £ is an integer to be found.

(b) Hence, find the values of x for which f'(x) =0

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

The function g is defined by

g(x)=2f(x)+4 -—— <x<0

(d) Find the range of g

C))

(0))

2

(&)
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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
C)
T
@)Hmwymmﬁx0<0<5JMammm
2sin@ (3cot’20 —7) = 13secd
giving your answers to 3 significant figures.
“)
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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
[Tvdr=100
0
(b) show that T'is a solution of the equation
1
T= 5(116 — 16 T+ "1 1)
C)
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)
J
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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
y= -

/s 3
; —_— < —
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

(C))

(b) Hence find, to 3 significant figures, the x coordinate of M.
)
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Question 9 continued

(Total 9 marks)
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