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Practice Paper 1(Pure) Name:
Total: 100 marks

Time to complete: 2 hours

MATHSFLEX
TUTORING

Understand. Achieve, Excel.

Instructions
e Use black ink or ball-point pen.
o |f pencilis used for diagrams/sketches/graphs it must be dark (HB or B).
e Fillinthe boxes at the top of this page with your name.

e Answer all questions and ensure that your answers to parts of questions
are clearly labelled.

e Answer the questions in the spaces provided — there may be more space
than you need.

¢ You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

e |nexact answers should be given to three significant figures unless
otherwise stated.

Information
e You should use your A-level formula book if required.
e There are 16 questions in this question paper. The total mark is 100.

e The marks for each question are shown in brackets — use this as a guide
as to how much time to spend on each question.

Advice
e Read each question carefully before you start to answer it.
e Tryto answer every question.

e Checkyour answers if you have time at the end.
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Terms of Use
e This paper has been made on agreement with Pete Moody of MoodyMaths .

o Copyright Notice: This practice paper is the intellectual property of MathsFlex Tutoring. All
rights are reserved.

o Single-User License: This resource is sold for the sole use of the original purchaser. You may
print and use this paper for your own personal study or for tutoring a single student.

e Prohibited Actions: You are not permitted to reproduce, redistribute, sell, or share this paper
in any form, including but not limited to:

o Uploading it to websites, forums, or cloud storage.
o Emailing or sharing digital copies with others.
o Making physical copies to distribute to others.

o Reporting Misuse: If you become aware of any unauthorized use or distribution of this paper,
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Q1
In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution u = v x or otherwise, solve:

6x+vVx-15=0
(4 marks)
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Q2
Prove, using algebra, that:
n?+3n

isevenforalln eN .

(4 marks)
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Q3

A (x=1) cm D C
Figure 1 shows a sketch of triangle ABD and triangle BCD.
Given that
. ADC is a straight line

o BD=(x+2)cm

. BC=xcm
. angle BDC = 30°
o angle BCD=120°

a) showthatx=2.73 correct to 3 significant figures.

(3 marks)

Given alsothatAD=(x-1) cm
b) find the length of AB, giving your answer to 3 significant figures.

(2 marks)
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Q4
p = log, 27
q =log, 125

where a is a constant.

Findinterms of pand q,

a)log, 729

b)log, 135

c)log, 375 x log, 5.4

(1 mark)
(2 marks)

(2 marks)

© MOODYMATHS



Product of MathsFlex Tutoring

Q5

The distance a particular car can travel in a journey starting with a full tank of fuel was
investigated.

e From a full tank of fuel, 50 litres remained in the car’s fuel tank after the car had
travelled 50 km

e From a full tank of fuel, 15 litres remained in the car’s fuel tank after the car had
travelled 225 km

Using a linear model, with V litres being the volume of fuel remaining in the car’s fuel
tank and d km being the distance the car had travelled,

a) find an equation linking V with d. (4 marks)
Given that, on a particular journey
. the fuel tank of the car was initially full
. the car continued until it ran out of fuel.
Find, according to the model:

b) i.theinitial volume of fuel that was in the fuel tank of the car,
ii. the distance that the car travelled on this journey. (3 marks)

In fact the car travelled 320 km on this journey.

c) Evaluate the modelin light of this information. (1 mark)
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Q6.
Yy &
C
N.
/
=
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Figure 2 shows a sketch of a circle C with centre N(8, 5)

The line L with equationy = %x is atangentto C at the point P.

Find
a) the equation of line PN in the form y = mx + ¢, where m and ¢ are constants, (2 marks)
b) an equation for C. (4 marks)

The line with equationy = ;x + k , where k is a non-zero constant, is also a tangent to C.

c¢) Find the value of k. (3 marks)
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Q7.

In this question you must show detailed reasoning. Solutions relying entirely on
calculator technology are not acceptable.

a. Show that the equation

3tan x =4cos X

can be written as

4sin’x + 3sinx —4 =0

(3 marks)
b. Hence solve, for 0 <x < 360°
3tan x =4cos x
giving your answers to one decimal place. (4 marks)
c. Hence find the number of solutions of the equation
3tan 4x = 4cos 4x
in the interval 0° < x < 1800°, explaining briefly the reason for your answer. (1 mark)
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Qs.
a. Find the first 4 terms, in ascending powers of x, of the binomial expansion of
3x
4 — — 6
CRES

giving each term in simplest form. (4 marks)

x—4 3x
x)=(—)4-—)°
f@) = (5=
b. Find the coefficient of the x2 term in the series expansion of f(x), giving your answer as

a simplified fraction.
(2 marks)
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Qo.

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

Using algebra, solve the inequality:
x?—2x <15

writing your answer in set notation. (3 marks)
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Q10.
The curve C; has equation
3
=244
y=_7t
a. i.Sketch C; stating the co-ordinates of any points where the curve cuts the co-ordinate
axes.
ii. State the equations of any asymptotes to the curve C;. (3 marks)

The curve C, has equation

y=3x2+7x-3

b. Show that when C; and C, intersect when
3x3+7x2=7x—-3=0
(2 marks)

Given that the x co-ordinate of one of the points of intersection is _?1

c. Use algebra to find the x co-ordinates of the other points of intersection between C;
and C,
(4 marks)
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Q11.

The triangle PQR is such that_P_Q =4i + 8j and PR =14i — 17;5.
a. Find Q_R) (2 marks)
b. Hence find |Q7ﬂ as a simplified surd. (2 marks)

The point S lies on the line segment QR so that QS: SR = 2:3

c. FindPS (2 marks)
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Q12.

y=9x2+4

31

= X

Figure 3
In this question you must show all stages of your working. Solutions relying entirely on

calculator technology are not acceptable.

The finite region R, shown shaded in Figure 3, is bounded by the curve with equation
y = 9x? + 4, the y-axis and the line with equationy = 31.

Show that the exact area of R is kyv'3 where k is a rational constant to be found.

(5 marks)
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13.

Figure 4 shows part of the curve with equationy = 3x2 — 5.
The point P(2, 7) lies on the curve.

a. Find the gradient of the tangent to the curve at P. (2 marks)

The point Q with x coordinate 2 + h also lies on the curve.
b. Find the gradient of the line PQ, giving your answer in terms of h in simplest form.
(3 marks)

c. Explain briefly the relationship between part b and the answer to part a. (1 mark)
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Q14.
g(x) =2x3+3x2—17x — 30

a. Use the factor theorem to show that g(x) is divisible by (x — 3) (2 marks)

b. Hence, showing all of your working, write g(x) as the product of three linear factors.

(4 marks)
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Q15

The temperature, 8° C, of a cup of tea t minutes after it was placed on a table in aroom s
modelled by the equation

-t
0=16+60e8 t=>0

Find, according to the model,

a. the temperature of the cup of tea when it was placed on the table, (1 mark)
b. the value of t, to one decimal place, when the temperature of the teais 45°C, (3 marks)

c. Explain why, according to this model, the temperature of the cup of tea could not fall to 15°
C.

(1 mark)

U

(0, 87)s

(8, 45)

Figure 5

The temperature, u° C, of a second cup of tea t minutes after it was placed on a table in a
different room, is modelled by the equation

-t

u=A+Bes t=0
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where A and B are constants.

Figure 5 shows a sketch of u against t with two data points that lie on the curve.
The line (, also shown on Figure 5, is an asymptote to the curve.

Using the equation of this model and the information given in Figure 5,

d. find an equation for the asymptote L. (4 marks)
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Q16

An advertising agency is monitoring the number of views of an online advert.

The equation

log,, V = 0.064¢ + 2.486 1<t<30, teN

is used to model the total number of views of the advert, V, in the first t days after the advert
went live.

a. Show that V= ab® where a and b are constants to be found.

Give the value of a to the nearest whole number and give the value of b to 3 significant figures.
(4 marks)

b. Interpret, with reference to the model, the value of ab. (1 mark)

Using this model, calculate

c. the total number of views of the advert in the first 25 days after the advert went live.

Give your answer to 2 significant figures. (2 marks)
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END OF PAPER
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