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1. A continuous curve has equation y = f(x).

A table of values of x and y for y = f(x) is shown below.

X 0.5 1.75 3 4.25 5.5

y 3.479 6.101 7.448 6.823 5.182

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

(a) find an estimate for

f(x)dx

0.5

giving your answer to one decimal place.

3)
(b) Using your answer to part (a) and making your method clear, estimate

| (f(x)+4x) dx

0.5

(2)

2
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2. A sequence of numbers u, u,, u,, ... is defined by

RIS
SIS

un+1 = (_1)" un + k
where k is a constant.

(a) Show thatu, =7
3)

4

Given that Zur =30

r=1

(b) find the value of .
(2)

150

(c) Hence find the value of u,

p 2
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3.

fx)=2x —x"+Ax+B
where 4 and B are integers.
Given that when f(x) is divided by (x + 3) the remainder is 55

(a) show that

34-B=-118

Given also that (2x — 5) is a factor of f(x),

(b) find the value of 4 and the value of B.

(c) Hence find the quotient when f(x) is divided by (x — 7)

2
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Question 3 continued
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4. In this question you must show all stages of your working. s
Solutions relying entirely on calculator technology are not acceptable. g\
The curve C has equation 2\
SO
=
4t ox 43 0 =
y=4x>+9x ? + x> e
=
o dy o SR
(a) Find — giving each term in simplest form. o
& @) o
X
(b) Hence find the x coordinate of the stationary point of C. :\
@ =
'y ok
(c) (i) Find e giving each term in simplest form.
(i1)) Hence determine the nature of the stationary point of C, giving a reason for 3
your answer.
(2)
(d) State the range of values of x for which y is decreasing.
(1)
Y ) &5

— NN T 0 0
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5. (a) Find, in terms of a, the first 3 terms, in ascending powers of x, of the binomial
expansion of

2+ ax)°
where a is a non-zero constant. Give each term in simplest form.

&)

f(x):(3+lJ2(2+ax)6

X

Given that the constant term in the expansion of f(x) is 576

(b) find the value of a.
4)

. J
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6. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Using the laws of logarithms, solve
log, (12 —2x) =2 + 2log, (x + 1)
3
. J
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7. Jem pays money into a savings scheme, 4, over a period of 300 months.

Jem pays £20 into scheme 4 in month 1, £20.50 in month 2, £21 in month 3 and so on,

o,
so that the amounts Jem pays each month form an arithmetic sequence. (@)
Z
(a) Show that Jem pays £69.50 into scheme 4 in month 100 9,
(1) =
o
(b) Find the total amount that Jem pays into scheme 4 over the period of 300 months. .
2 2
]
Kim pays money into a different savings scheme, B, over the same period of %
300 months. ¥
m
In a model, the amounts Kim pays into scheme B increase by the same percentage each >
month, so that the amounts Kim pays each month form a geometric sequence.
Given that Kim pays
* £20 into scheme B in month 1
*  £250 into scheme B in month 300
)
(c) use the model to calculate, to the nearest £10, the difference between the total Cz’
amount paid into scheme A and the total amount paid into scheme B over the period o
of 300 months. ;
3) %
=
I
2
=
=
n
B
=
m
>
O
o
2
()]
-
=
=
o
m
2
-
£
7
>
=
m
>
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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. =
@)
A
y ¢ 5
=
=
2
=]
m
2
]
i oS
o
>
)
m
B
0
)
Figure 1 o
=
Figure 1 shows a sketch of part of the curve C, with equation 2
=
y=x"+3 x>0 g
I
and part of the curve C, with equation E
= o
n
=13—-— x>0 P
Y 2 -
>
The curves C, and C, intersect at the points P and Q as shown in Figure 1.
(a) Use algebra to find the x coordinate of P and the x coordinate of Q.
C))

The finite region R, shown shaded in Figure 1, is bounded by C, and C,
(b) Use algebraic integration to find the exact area of R. 8
C)) 2
()]
=)
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=
]
m
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(
9. In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that the equation
2tan6f =3 cosf
can be written as
3sin’0+2sinf—-3=0
3
(b) Hence solve, for —z < x <z, the equation
2tan| 2x+ = |=3cos| 2x+ %
3 3
giving your answers to 3 significant figures.
“4)
.
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(
10. The circle C has equation
X4y +4x—30y+209=0
(a) Find
(i) the coordinates of the centre of C,
(i1) the exact value of the radius of C.
3)
The line L has equation y = mx + 1, where m is a constant.
Given that L is the tangent to C at the point P,
(b) show that
2m’—Tm—-22=0
3
(c) Hence find the possible pairs of coordinates of P.
“)
- Jii:

26
]
P 7 6 1 8 7 R A 0@ 2 6 3 2



GradeMax
Mathematics - 2024 - Oct/Nov - P2 - QP
a N\

z
XX
KL

‘;O@
So%ode?
s
LR

-
2

XS
0XKS

Question 10 continued

5
5

KR

SEREKKL
aﬁ)nﬁ/

X
<
0

XX
%
5

X
2K
2%
%ﬁ?
~§
oot

S5
R KR
s

<>
0%
¥
XS,
S8

%
%

oS

5

X
9%
52

X
38

O
de%3s
B

al:
QRIS
RRLRR

0%
X
|
X
<R

0000,
23002
1S/

AR
RN

O
5
]

e §

%
%9

%

K
Q?ﬂpb
KN
ik
3%

X
<
oot ¥}
%S
X

0
%%

00095200
S o5
YK
<N
SN
SRS
8 w5
SIS,
GRS
SONZS
SN
S04
SON
S 0
RERREL
fotetetetete!
RRRRRS

35

o

3%

o2

e

\
QLR

St tootetetote!
&ﬁﬁ&%&%éb

%
R
Se%s

X
SRRLRRS
XX

3K

o%
S ssssosssetetetetet

196%%

SR
XORRIRKARAKARAKH

%
<

RN
SOYS
Shes

53

RIS

33
KX
-

55
-

5

X
%
RS

o
R

X

%%

J

o
Ps

27

N N AR A0 0 —
CE
P 7 6 1 8 7 R A 0 2 7 3 2 Turn over >



GradeMax |

Mathematics - 2024 - Oct/Nov - P2 - QP
I

o
%0

%%

a4 )

X8
RRRXS

P00 %009.9:0.9
09096 %9:9:%
s
0%0%%
RRRR
19095

%
oo

<
855
Jososess:
o
55

<
5

¢
e
o~

QL

X
XK
X
5558

bo%s

Question 10 continued

%%

H'
.:

50505
35

XL

s
)

o%
Ko

L
be%eTe %t
i

Sl 00

QL
3
2
0%

O 0.0
XXX
S

66
005
0...“&:.
0K

X
55

X
S5
XX

%
<

XK
000 %

O
RS
RRLS

&
S

0 v 1%

IS

prog-ates
-

oo o x o0

X i

SR

X il >
A

%5

S
foto>%es

vv?t‘b

. S S
28

— NN A O 0
CNEm
P 7 6 1 8 7 R A 0 2 8 3 2




GradeMax

Mathematics - 2024 - Oct/Nov - P2 - QP

QKK
RRRRHHKS

A
X
XX
o%!

RS
TT O X
b
2%
%

L
XX
%!

<
S
s
RRKR

25

)

3,
5

OIS
R RRRRRIRIIRLLIIRLLR
S B PR 08
AR e totote!

P AN
KK
o’o‘o:\x

QK
oPo2e%e%%
T
™ %

X
Cx

%l
e
N o

%,
fa2u%a5%e8
oGS,
Joter—te%e!
Xm0
fotorarete

Do a0
SO
e
Sa

e
Fo%8 < Jo%e]
o

8K
HARRXK

20203
0{:0
%

o
2
XX
%
0o

’
L
X%

’{’?’:

X X X
SRS
RRRRR
S

e
29
K
294
X

~ ™~
Question 10 continued
(Total for Question 10 is 10 marks)
\_ y

UNE.

29
| AWVRR 01O Y RRRR N O AR
| 4
P76 1 8 7R A® 2 9 3 2 Turn over



Mathematics - 2024 - Oct/Nov - P2 - QP
I

r

11. (i) Prove by counter example that the statement
“If n is a prime number then 3" + 2 is also a prime number.”

is false.

(i1) Use proof by exhaustion to prove that if m is an integer that is not divisible
by 3, then

m*— 1

1s divisible by 3

(2

C))
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Question 11 continued
(Total for Question 11 is 6 marks)
TOTAL FOR PAPER IS 75 MARKS
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