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1. The arithmetic series S is given by

S=2+5+8+11+.......+ 254

Find

(a) the number of terms in the series,

(b) the sum of the series.
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2. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
(2 —5x)°

giving each term in simplest form.

This expansion is to be used to find an approximation for 2.05"
(b) State the value of x that should be used.

(There is no need to carry out this calculation.)
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Figure 1
Figure 1 shows an open-topped container used for holding water.
The container is in the shape of a cuboid and is made of sheet metal.
The base of the container is a rectangle 3x metres by x metres. 8
The height of the container is y metres as shown in Figure 1. (z)
-]
Given that the capacity of the container is 120 m’ E
(a) show that the area 4 m’ of the sheet metal used to make the container is given by m
2
=
d=p+ 2 *
X n
B
m
where P and Q are positive constants to be found. >
“4)
(b) Use calculus to find the value of x for which 4 has a stationary value, giving your
answer to 3 significant figures.
C))
2
(c) Find e and hence show that the value of x found in part (b) gives the minimum =
o
value of 4. g
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Question 3 continued

P 7 9 5 9 1 A 0 8 3 2

|l

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo

5
Doct:s @ 98
Q@ww&

R
5



Mathematics - 2025 - Jan - P2 - QP

SRS
KRR
203
300%0

s
Bo0R0tes
XXX

o
2
XK
RS

IO
KK

0% ‘%
AR
oSotetetototet
RLRLR

OO
KKK
QIR
5K
SR
ésbo
LRKRKS

%
‘%
KX

OOt
0008
KRS
$2e%%

S

O
Q582
0%}
Youos
Q%
0%’

L5
S
ot -

SRS
CRE
R ¥ o ¥
O
SRRK

X oS
S
oS waraoe

<
%!

OO
I
&&w?@%
A
PN
ool
s

XX
0%
[
Skt

XX
%!

S

G
pre%e
»
)
g

OO
K
%!
do0te%,
doetess,
2L
%6%e%%s

%

555
3
&

o Sototee!
QKKK
LRRLR

%%
0002000202020 %6%0 %% %%

‘<
>K0V 5 ‘{
e oo tototetetetete?

RS

ZRRRRZRRRRLRLRRLRS

%%

S
L
/d%“g/

RIS
3$s§$$&§i? o~
SSSEEE5558

::
::
XX

3
-
£

%
%

35
jodo,

GradeMax

~ ™
Question 3 continued
(Total for Question 3 is 10 marks)
- v,

EmCE



Mathematics - 2025 - Jan - P2 - QP
I

r

4.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Given that, in a particular geometric series,
* the sum of the first three terms is 70.2
* the sum to infinity is 75

find, for this series,

(a) the common ratio,

(b) the first term.

(C))

2

P 7 9 5 9 1 A 0o 1 0 3 2

|l

SRS
”‘-
b
&
Boseelels
o0e. 5. 100
G
09007
Sl
SXER

SRAY
35
:::;:;’0
oo

o

o*s

3l

(LN
i

5
g 2

AL

)



Mathematics - 2025 - Jan - P2 - QP

R
X2
QR

OO
'/<<‘<
SRR
QLRI
LRI
25IRRLRILS
Sosssosogesetetetet

o

%0202
35
i

19:9.0.0.0.9.90.9.9.
2900
2505
Toadetetete!
*‘0\\\‘
Q§%0

XX

Lo

9%
0% %%
XX

Y

0:&0
e
K

%

000

ARE
X

35

9%
dels
55
3%
)
XX
%!

s
R
%

%
oS0 %
»

KX

OO
26202020220 %!
Vot & ) )
0
NOSTSS
RS
KKK

OO
KRS
<IN
el ) !
LR
sgtes

X

2 o
Poge %% o)

s
0‘0"‘?0#0‘0

%
9%
<

<]

%

x>

0%}
e
25

%
%%
D

%

2

Yo%

XX
o300
% %
S
20593
2%

SRS
0<ﬁﬂ?§%
(0.0, 0. 00009,
SRR

B,

XX

S
R

28
XXX

XS
o20%%

3
5
%!

\
%

5
55

0%6%%6% %%

S
X X KKKKX
SIS

XX

ol
3
e
RORKS
8

LRLRRLRKRS

5
0%
5%

SRR
SO

338
55

2R
Polelotelel

GradeMax

e ~\
Question 4 continued
(Total for Question 4 is 6 marks)
g _J

EmCE

11
MR 0 —
>
P 7 95 91 A 0 1 1 3 2 Turn over



Mathematics - 2025 - Jan - P2 - QP
I

( )
5. f(x)=3x"+ax’— 10x + b
where a and b are constants.
Given that (3x —4) is a factor of f(x),
(a) show that 16a + 9b = 56
(2)
Given further that when f(x) is divided by (x — 2) the remainder is b,
(b) find the value of @ and the value of b.
“)
(c) Hence, using algebra, fully factorise f(x).
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Question 5 continued
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Figure 2 =
I
The point 4 (-1, 2) and the point B (11, 6) both lie on a circle with centre P. E
= o
The point M is the midpoint of 4B. n
B
Given that the line / passes through M and P, as shown in Figure 2, E
(a) find an equation for /, giving your answer in the form y = mx + ¢, where m and ¢
are constants.
“4)
Given that P has coordinates (7, k), where k is a constant,
(b) find the value of £,
O
(1) g
2
(c) find an equation for the circle. 2
3) Z
=
o
m
2
-
£
7
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o
m
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Question 6 continued
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GradeM ax_ ‘

s

between —1 and 4

7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) The table below shows values of x and y, where y = log  (x +35), for x values

X -1 0 1 2 3

4

y=log, (x+5) | log,4 | log,5 | log,6 | log, 7 | log,,8

log 9

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

4

I log (x +5) dx = log, k
.

where £ is an integer to be found.

(i1) Find the value of a such that

2logs (5 —a) —logs(a +25) =1
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r

8. (1) A student states

“If x and y are irrational numbers, x # y, then xy is also irrational.”

Show, by counter example, that this statement is not always true.

4y

(i1) Prove, using algebra, that for all odd integers n, the value of the expression
n+3n+2

is always even but never a multiple of 4

C))

v
2

RGN ‘////‘ K
”%"g‘ IV SIHENLIL
S

362

%

o

%

r
2 B
=

10003
S

J &

NN DA —_
P 7 95 9 1 A 0 2 4 3 2



Mathematics - 2025 - Jan - P2 - QP

R
X2
QR

OO
'/<<‘<
SRR
QLRI
LRI
25IRRLRILS
Sosssosogesetetetet

o

%0202
35
i

19:9.0.0.0.9.90.9.9.
2900
2505
Toadetetete!
*‘0\\\‘
Q§%0

XX

Lo

9%
0% %%
XX

Y

0:&0
e
K

%

000

ARE
X

35

9%
dels
55
3%
)
XX
%!

s
R
%

%
oS0 %
»

KX

OO
26202020220 %!
Vot & ) )
0
NOSTSS
RS
KKK

OO
KRS
<IN
el ) !
LR
sgtes

X

2 o
Poge %% o)

s
0‘0"‘?0#0‘0

%
9%
<

<]

%

x>

0%}
e
25

%
%%
D

%

2

Yo%

XX
o300
% %
S
20593
2%

SRS
0<ﬁﬂ?§%
(0.0, 0. 00009,
SRR

B,

XX

S
R

28
XXX

XS
o20%%

3
5
%!

\
%

5
55

0%6%%6% %%

S
X X KKKKX
SIS

XX

ol
3
e
RORKS
8

LRLRRLRKRS

5
0%
5%

SRR
SO

338
55

2R
Polelotelel

GradeMax

< ™\
Question 8 continued
(Total for Question 8 is 5 marks)
o _J

EmCE

MR D0 N O 000 .
P79 59 1 A6 25 3 2 Turn over >



GradeMax

Mathematics - 2025 - Jan - P2 - QP
I

9.
ylk
o,
@)
=
(@)
M =]
=
2
=]
R o
<
—|
<
n
>
)
m
> >
0] P X
Figure 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable. 8
=
Figure 3 shows a sketch of part of the curve with equation 2
E
9x? (5 - \/; ) =
y=—"—"—"— x20 45
5 Z
=
=
The curve has a turning point at the point M, as shown in Figure 3. :
(a) Using calculus, find the coordinates of M. E
(5)
The curve crosses the x-axis at the point P, as shown in Figure 3.
(b) Use algebra to find the x coordinate of P.
(2)
The finite region R, shown shaded in Figure 3, is bounded by the curve, the line
through M parallel to the x-axis and the line through P parallel to the y-axis. 8
2
(c) Use algebraic integration to find the area of R, giving your answer 2
to one decimal place. =
(5) >
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Question 9 continued
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10. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that
cosé’(3tan6?+ jssin6’+ - o7
tan @ sind 2
C))
(b) Hence solve, for 0 < x < 27, the equation
cosx(3tanx:+ ) =4sinx -5
tan x
giving your answers to 3 significant figures.
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Question 10 continued
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