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1.

A curve C has equation y = 2x*(x — 5)

(a) Find, using calculus, the x coordinates of the stationary points of C.

(b) Hence find the values of x for which y is increasing.

(C))
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2. The adult population of a town at the start of 2019 is 25000

A model predicts that the adult population will increase by 2% each year, so that the
number of adults in the population at the start of each year following 2019 will form a
geometric sequence.

(a) Find, according to the model, the adult population of the town at the start of 2032
3)

It is also modelled that every member of the adult population gives £5 to local charity at
the start of each year.

(b) Find, according to these models, the total amount of money that would be given to
local charity by the adult population of the town from 2019 to 2032 inclusive. Give
your answer to the nearest £1 000

3)
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3.

(a) Find the first 4 terms, in ascending powers of x, in the binomial expansion of

X 12
1+
4
giving each coefficient in its simplest form.

(b) Find the term independent of x in the expansion of

(xz +8)( x)lz
1+ —
x> 4

(&)

(&)
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f(x) = (x — 3)(3x? + x + a) — 35 where a is a constant

(a) State the remainder when f(x) is divided by (x — 3).

Given (3x — 2) is a factor of f(x),

(b) show that a =—17

(c) Using algebra and showing each step of your working, fully factorise f(x).

(0))

(0))

(©))
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5. (a) Given 0 < a < 1, sketch the curve with equation
y=a'
showing the coordinates of the point at which the curve crosses the y-axis.
(2)
X 2 2.5 3 3.5 4
y 4.25 6.427 9.125 12.34 16.06
: 1Y’

The table above shows corresponding values of x and y for y = x> + (5)

The values of y are given to 4 significant figures as appropriate.

Using the trapezium rule with all the values of y in the given table,

4 X
(b) obtain an estimate for (x2 + (%} ]dx
2

3

Using your answer to part (b) and making your method clear, estimate

4 X
() {x(x -3)+ (%j J dx
’ (2)
12

P 5 8 4 3 7 A 0 1 2 3 2

SO
CIKRIKIRIRKK
0005070302050 20%0 % %% %
EEEERRIRRRRRLLLE

T Y N N
KKK

T Y VN
020 0 020020 020 20 20 020 00 20 00 20002000 0 20 0 20 200 020200 000 0 200 0 20 20 0020 2070 2070 2020 20 020 000 0% 2020 2020 2020 0026 06%0 2626202020 2020 202620202020 %0 % %%

PN

V3V SIHLNEIL-M LON OG

0202626 %%.%0%% % %% % %% %%
R EEERRRRRIRIIRLIKRRLLLLRILLRLLLLLELELEEEKR

OO

M//fAAA\\NV
totetototetetetetetet

NN,
QCAERICRIKIIKRRIRARIRIRKIKARKL
%X<§
X

Noldn
SRR



\.

Question 5 continued

Leave
blank

P 5 8 4 3 7 A 0 1 3 3 2

13

Turn over »



Question 5 continued

Leave )
blank

14

P 5 8 4 3 7 A 0 1 4 3 2

S
5
S
ot
SSwar 988
PSoeTaT 1%
K
0931 [o%9!
S

|~
55

SIS
S8
[ e ¢ K

:0:&&‘@’:

S
B2 a0t
‘:’w“v:o
B
ML
SKOKER

e
LB



X X

oot
ot
2

RRRK

000
b ‘,‘4‘4,‘45&
XXX

2K

e
Lo

R

RO
RSB

o

—
-

500
(14"
s

-

‘?

%
P
0

"
:).

Question 5 continued

Leave
blank

Q5

(Total 7 marks) P]

P 5 8 4 3 7 A 0 1 5 3 2

15

Turn over »



Lf:aveN
blank
6.
VA
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(0] X
Figure 1
Figure 1 shows a sketch of a circle C with centre N(4, —1).
. . . | .
TMhmlememny=5w1MnmgmwcwHMpmmP
Find
(a) the equation of line PN in the form y = mx + ¢, where m and c are constants,
(2)
(b) the equation of C.
C))
16

P 5 8 4 3 7 A 0 1 6 3 2

0502030762020 0020 0 %020 %0 0%
SERAERKKRK,

og

S T T s S sttt el

<
%
000070705057 % % %% %% % % % % %%

RSELEREIICRIICRRIK LRI I IREIKKRL
X

IS IS
5

LRKLRLRKRLRKLRLLILLRLL LKL R L RLEL LRSI UL LRI LILLLL KK

5
b4

5
NOL00°00°0°0:9°0°8

oa:

e
9
)
1]
,3

i




\.

Question 6 continued

Leave
blank

P 5 8 4 3 7 A 01 7 3 2

17

Turn over »



Question 6 continued

Leave )
blank

18

P 5 8 4 3 7 A 0 1 8 3 2

S
5
S
ot
SSwar 988
PSoeTaT 1%
K
0931 [o%9!
S

|~
55

SIS
S8
[ e ¢ K

:0:&&‘@’:

S
B2 a0t
‘:’w“v:o
B
ML
SKOKER

e
LB



X X

oot
ot
2

RRRK

200500
AREND
‘M‘gﬁ? 5

e
43

R

Exset
NEH

<
e

14
ava
S

e

X
A <X
%

P

: %";‘
XX

Question 6 continued

Leave
blank

Q6

(Total 7 marks) P]

P 5 8 4 3 7 A 01 9 3 2

19

Turn over »



Leave

blank
7. Given log b = k, find, in simplest form in terms of k,
(1) log, ﬁ
b @)
2
(ii) log a’b
log_b° )
50
(iii) ) (k +log,b")
n=1 (3)
20
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8. Solutions relying on calculator technology are not acceptable in this question.

)
yA

Figure 2

Figure 2 shows a sketch of part of a curve with equation

_8x-s

= x>0

y

The region R, shown shaded in Figure 2, is bounded by the curve, the line with
equation x = 2, the x-axis and the line with equation x =4

Find the exact area of R.

)
(i1) Find the value of the constant k such that

6

(lxz +kjdx =55
L\2

(C))

N
Leave

blank

22

P 5 8 4 3 7 A 0 2 2 3 2

096%6%6%6%6 %0222 %% %%
0005070302050 20%0 % %% %

V3UY SIHLNI 3LIIM ION OQ

SRR R R R R R R R R R R R R R EEERRRRIRRRRRKRLILRLILLLILILLLLLLLEILEKS

e N N I
0202626 %%.%0%% % %% % %% %%

020 0 020020 020 20 20 020 00 20 00 20002000 0 20 0 20 200 020200 000 0 200 0 20 20 0020 2070 2070 2020 20 020 000 0% 2020 2020 2020 0026 06%0 2626202020 2020 202620202020 %0 % %%

8K
0o

QCSARICRRIRIKRKIKRIRIRKIRKIRKKY

&
by
¢ <&
b <
S 0
w 55
SNE
0
26%%
-
'
J
Po%otvarls
s
Poes
RS
bs ¢
=t
A
ratedy
De <>
-
PPy
S
-aletel
XS,



\.

Question 8 continued

Leave
blank

P 5 8 4 3 7 A 0 2 3 3 2

23

Turn over »



Question 8 continued
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9. Solutions based entirely on graphical or numerical methods are not acceptable in

this question.
(1) Solve, for 0 < 8 < 180°, the equation
3sin(260 — 10°) =1

giving your answers to one decimal place.

(i1) The first three terms of an arithmetic sequence are

and 2sina

sina,
tan o

where « 1is a constant.

(a) Show that 2cosa = 3sin’a

Given that m < a < 2m,

(b) find, showing all working, the value of o to 3 decimal places.

(C))

(&)
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Question 9 continued
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10.

The curve C has equation
y=ax*—3x*+3x+b
where a and b are constants.
Given that
* the point (2, 5) lieson C
* the gradient of the curve at (2, 5) is 7

(a) find the value of a and the value of b.

(b) Prove that C has no turning points.

(C))
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N
Leave

blank

30

P 5 8 4 3 7 A0 3 0 3 2

R

S5
SRRRRKLEKKLEKEKEK
SRR

SR

<
<
<

poteseled

O

O

%

SRAKX

o e0r0900000000000900093

Sotototels
SREXXRR,
Bosassssesesetetetesesetotosotets

3

K

K

5
RIS

%
o0y

o

)
N

¢

&
Qi

> X
M L



\.

Question 10 continued

Leave
blank

P 5 8 4 3 7 A 0 3 1 3 2

31

Turn over »



Question 10 continued

(Total 7 marks)
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