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Mensuration

Surface area of sphere = 47°

Curved surface area of cone = 77 x slant height

Volume of sphere = %nﬁ

Series

Arithmetic series

V34V SIHLNIILIHM 1ON Od

Sum to n terms, S, = §[2a +(n— l)d]

Geometric series
a(l—7r")

Sum to n terms, §, = ——
(1=r)

Sum to infinity, S_ = IL I <1
—r

Binomial series

n(n—l)x2 L4 n(n—l)...(n—r+1)xr

I+x)'"=1+nx+
r!

+... for [x]<LneQ

Calculus

Quotient rule (differentiation)

YIHV SIHLNIZLIHM LON Od

d (f(x)) _ f(0)gx) ~ fn)g'(x)
dx{ g(x) [e(x)]

Trigonometry

Cosine rule
In triangle ABC: @* = b* + ¢* — 2bccos A

sinf

tanf =
cosé

sin(4 + B) = sin 4 cos B + cos 4 sin B sin(4 — B) =sin A cos B —cos A sin B
cos(4 + B)=cos A cos B—sin 4 sin B cos(4 — B) =cos A cos B+ sin 4 sin B
tan 4 + tan B tan4 — tan B

tan(4+ B) = — tan(4 — B) = ———
1—tan Atan B 1+ tan Atan B

Logarithms
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DO NOT WRITE IN THIS AREA
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 DONOTWRITEINTHIS AREA

7

Answer all ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The points 4, B, C and D are the vertices of a quadrilateral ABCD such that
—> — —
AB=3a+2b AD=2a-5b AC=5a-3b

Show that ABCD is a parallelogram.

(Total for Question 1 is 4 marks)
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2 The point P has coordinates (—7,3) and the point O has coordinates (3,18)
The point R divides the line PQ in the ratio 2:3
The line / passes through R and is perpendicular to the line PO

(a) Find an equation of line /
Give your answer in the form ay+bx+c =0 where a, b and c are integers.

(3)
The line / crosses the x-axis at the point S

(b) Find the area of triangle ORS

( )

O O O O 0 0 OO .
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 10 marks)
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A C Diagram NOT
accurately drawn

MIONOC: =

H
5%

© V3YV SIHLNILL

RRRK

SRS

6 cm

0 rad

\/

)

Figure 1

Figure 1 shows sector O4BC of a circle with centre O and radius 6 cm
The size of angle AOC is 0 radians.

The perimeter of sector OABC is (12+ ) cm

The region shown shaded in Figure 1 is bounded by the arc ABC and the line AC
The area of this region is S cm’

Find the exact value of S

— O O O O 0 O A O .
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Question 3 continued

(Total for Question 3 is 6 marks)
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I
( )

SIS

17
4 (i) Find the value of > 3(2)""
pars C))

\/oq//\ ;\,\\ 20%8%! 3_\\:

(i1)) The common ratio of a geometric series G is positive.

\10N

448
9477

The third term of G is % and the ninth term of G is

3t

G is convergent with sum to infinity S

RS

Find the exact value of S

| VANV SIHLNI3LIHM

— OO 0 O .

p 4PM1]2025 | May/June | Paper 2R | GradeMax 9 ‘



GradeMax

Further Pure Maths - 2025 - May/Jun - Paper 2R - QP

DON

RITE IN'THISiAR‘EA‘ SRR

oTW

S
KX RAXX
sy
5
2

: \;:ﬁ}ﬁ;
L
L
e
L5
v
I
-
E \
‘m\‘\.\

 DonoTw

s

Question 4 continued

(Total for Question 4 is 11 marks)
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r

5 f(x)=x’+x"+x+c where ¢ is a constant
The remainder when f(x) is divided by (x— 2) is 4 times the remainder when
f(x) is divided by (x+l)

(a) Show that ¢=6
@)
Given that (x+2) is a factor of f(x)

(b) show that the equation f(x) =0 has only one real root.
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Question 5 continued

(Total for Question 5 is 8 marks)
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Diagram NOT
accurately drawn

V3UY SIHL NI ZLIMM LON

Figure 2

Figure 2 shows a right pyramid VABCD with vertex V and rectangular base ABCD 5%
AD=VC =34B

Find in degrees, to one decimal place, the size of the angle between the plane CVD and
the base ABCD

— O O 0 RO .
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 6 marks)
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Diagram NOT
accurately drawn

X cm

_____________________________________

2x cm

Figure 3
Figure 3 shows a solid cuboid with sides of length x cm, 2x cm and y cm
The volume of the cuboid is 72 cm’

The total surface area of the cuboid is 4 cm?

(a) Show that A=210 4

o C))

(b) Use calculus to find the minimum value of 4
Justify that your value is a minimum value of 4
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 11 marks)
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8 Use calculus to find the gradient of the curve with equation
1
y=e"(9x+2)3

at the point on the curve where x =1
Give your answer to 3 significant figures.

4
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Question 8 continued

(Total for Question 8 is 5 marks)
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I
( )

9 (i) Solve the equation 3(log, 9+log,27)=1

Give your answer in the form a =5 where b is prime and c is an integer.

(ii) Solve the equation log, p +log, 256 = —4
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Question 9 continued

(Total for Question 9 is 9 marks)
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10 The curve C has equation

5x-2

ax+b a g

The asymptote to C that is parallel to the y-axis has equation x =—— 9'

. ) . . 1
C crosses the y-axis at the point with coordinates (0, —Zj E
. =
(a) (i) Show that h=8 m
<
(i1) Find the value of a .
o
| | | | >

(b) Write down the equation of the asymptote to C that is parallel to the x-axis. m

(c) Find the coordinates of the point where C crosses the x-axis.

(d) Using calculus, show that at every point on C, the gradient is positive.

(e) Using the axes on the next page, sketch C 8
Clearly label the asymptotes and the coordinates where C crosses the Z
coordinate axes. 3

=

13 =

The gradient of C is 100 at the point £ and at the point F m

2

(f) Find the length of the line EF, giving your answer to 2 decimal places. E

n

B

)

.................................................................................................................................................................................................................................................. m
>

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ O
o

2

.................................................................................................................................................................................................................................................. o
-

=

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA =
o
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 18 marks)
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Diagram NOT
accurately drawn

Figure 4

Figure 4 shows part of a curve C with equation y =3e?
The point 4 with coordinates (2, p) lies on C

(a) Write down the exact value of p

(1)

The straight line n, shown on Figure 4, is the normal to C at 4 and crosses the x-axis at
point B

The region R, shown shaded in Figure 4, is bounded by C, n, the x-axis and the y-axis.

(b) Use algebraic integration to find the area of R
2
Give your answer in the form %e2+ Wel-w

where W and V" are integers to be found.

— A O 0 O RO 0 .
P 2
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 12 marks)

TOTAL FOR PAPER IS 100 MARKS
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