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Answer ALL questions. Write your answers in the spaces provided.

1. Use the binomial series to find the expansion of

(2 + 5x)° 5

in ascending powers of x, up to and including the term in x*

Give each coefficient as a fraction in its simplest form.
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Question 1 continued

(Total for Question 1 is 6 marks)
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2. A curve C has the equation

Leave
blank

X +2xy—-x-y>-20=0

d
(a) Find d_); in terms of x and y.
)

(b) Find an equation of the tangent to C at the point (3, —2), giving your answer in the
form ax + by + ¢ = 0, where a, b and c are integers.
2
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Question 2 continued

(Total for Question 2 is 7 marks)
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3. f(x) = o = 4 + B + ¢
xBx—-1> x @Bx-1) (GBx-1)7
(a) Find the values of the constants 4, B and C
“
(b) (i) Hence find [f(x) dx
.o . 2 . . .
(i1) Find _[1 f(x) dx, giving your answer in the form a + Inb, where a and b are
constants.
(6)
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 10 marks)
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Figure 1
Figure 1 shows a sketch of the curve C with parametric equations

x = /3 sin 2¢ y=4cos’ ¢ 0<t<r

d
(a) Show that d—J; = k~/3 tan 2¢, where £ is a constant to be found.

Wy

(b) Find an equation of the tangent to C at the point where ¢ =

Give your answer in the form y = ax + b, where a and b are constants.

(©))

(C))

~
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 9 marks)
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1
Figure 2 shows a sketch of part of the curve with equation y =4x — xe? ,x >0
The curve meets the x-axis at the origin O and cuts the x-axis at the point 4. )
(©)
. . . . <
(a) Find, in terms of In2, the x coordinate of the point A. 9|
2) =
' g %
(b) Find [xe? dx i
3 SEs
The finite region R, shown shaded in Figure 2, is bounded by the x-axis and the curve with SR
6% -
. lx ﬁ X
equation y=4x—xe? ,x >0 B
(c) Find, by integration, the exact value for the area of R.
Give your answer in terms of In2
3)
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Question 5 continued

I I

oo T et eatatatefee

TV C A LEIAN O B T o OO oo e oo e oo ta SO OtatesOsoatesenss ¢ dm 1 ¥ b (@) y

LV ML AN LA VY A s g S S ML N AR INU A L R TV AL AP INE IR (<fct000000000<5552
o R R K R R S R o X R R S S R SRR Sk IR KRR I SIS E I IRRILLIILLRIILLRSS
R R R R R R LR R R R LRI LR LR LR RLRRL ALK RLRRLRLRSRLRLRRLRLRRLRLRRLRLRRLRRLRRRRLRILRKRS

% QK
SRR
RRRKRREILLLIIKK,

%5

Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and
Pure Mathematics - Sample Assessment Materials (SAMs) - Issue 3 - June 2018 © Pearson Education Limited 2018



Leave
blank

Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 8 marks)
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6. Prove by contradiction that, if a, b are positive real numbers, then a + b > 2+/ab

(C))
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Question 6 continued

(Total for Question 6 is 4 marks)
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DONOTWRITE IN THIS AREA

=V

Figure 3

Figure 3 shows a sketch of the curve C with parametric equations
T .
x=4cos(t+g) y=2sint 0<tr< 2

(a) Show that

x+y=2\/§cost

(b) Show that a cartesian equation of C is
(x+yyP+ay?=b

where a and b are integers to be found.

(&)

2
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Question 7 continued

(Total for Question 7 is 5 marks)
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8. Water is being heated in a kettle. At time ¢ seconds, the temperature of the water is 6 °C.

The rate of increase of the temperature of the water at time 7 is modelled by the differential
equation

do
~ —#120-6) 6 < 100

where / is a positive constant.
Given that 6 =20 when =0
(a) solve this differential equation to show that

=120 — 100e*
@®

When the temperature of the water reaches 100 °C, the kettle switches off.

(b) Given that 1=0.01, find the time, to the nearest second, when the kettle switches off.
3
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)
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9. With respect to a fixed origin O, the line /, is given by the equation

8 -5
r=| 1|+pul 4
-3 3

where u is a scalar parameter.
The point 4 lies on /, where u =1
(a) Find the coordinates of 4.

1

The point P has position vector | 5
2

The line /, passes through the point P and is parallel to the line /|

(b) Write down a vector equation for the line /,

(c) Find the exact value of the distance AP.

Give your answer in the form k2 , where £ is a constant to be found.

The acute angle between AP and /, is 6

(d) Find the value of cosd

A point £ lies on the line /,
Given that AP = PE,

(e) find the area of triangle APE,

(f) find the coordinates of the two possible positions of E.

1)

2

2

(©)

2

S))
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 15 marks)
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