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Teacher’s Introduction

Content
This pack contains 9 challenge level topic tests and solutions for
the AQA Applied Mathematics AS / Year 1 A Level content.

These topic tests have been fully
cross-referenced to the Pearson, Hodder and
Collins textbooks for your convenience (see

Each test comes with fully worked solutions, containing helpful reference sheet on page 2). Each test has been
tips, hints, and technique boxes for students who are struggling designed to reflect the specification fully.

on a particular question.

About the challenge tests

These challenge tests have been designed to stretch and challenge your students. 50% of the marks come from
guestions similar in style to our fundamentals tests. These questions isolate and test the core skills in each topic.
The other 50% of the marks come from questions of increased difficulty that progress and start to combine the
concepts in the topic.

Timings

The recommended times for students to complete each test are given at the top of individual tests. This pack is an
updated version of the Applied AS / Year 1 topic tests — the suggested times have been increased to provide
students with a more reasonable amount of time to complete each test.

Calculator use
The effective use of a calculator is one of the objectives of the new specification and is encouraged for all the
enclosed tests. In particular, students should be comfortable using the statistical functions on their calculator.

Large data set questions

As part of their assessment, students will be tested on data from a large data set provided by AQA. This data set
contains data on vehicles registered in various locations in England between 2002 and 2016. These topic tests
make use of the original large data set provided by AQA, which contains data on household food and drink
purchases; familiarity with these is not assumed and is not needed to take these tests.

Also available from ZigZag Education

The perfect starting point for students of all abilities are our fundamentals tests. These isolate and test the core
skills in each topic so that your students can show what they can do. They get a confidence boost and you can see
at a glance where each student’s weaknesses lie.

To prepare students for the exam itself, our expert tests contain 25% repeated marks from the fundamentals and
challenge tests, and 75% exam-style material with compound/multistep questions.

For each collection of Set A tests we also offer a corresponding collection of Set B duplicated tests with the same

styles of questions but different numbers. This allows for a variety of flexible uses including:

e Test - Homework: Students use test B as a homework to consolidate on areas of weakness identified from
completing test A under test conditions in class.
Homework = Test: Students revise as homework using test A before doing test B in class under test conditions.
Test = Classwork: Students work through test B with teacher input to consolidate on areas of weakness
identified from completing test A under test conditions in class.

e  Classwork - Test: Students work through test A with teacher input, before checking their learning by
completing test B under test conditions.

For total flexibility, the Set A and Set B tests of all three levels can be run on a rolling basis, using the
fundamentals tests as starters, with a time interval between them, leaving one expert level test to use at the end
of the course for topic revision.

Update v1.1, April 2018 Free U pdates! I“
Error corrected in Test 7.2a, question 6a. 20 seconds

corrected to 2 seconds . . .
Register your email address to receive any future free updates*

Update v1.2, September 2018 made to this resource or other Maths resources your school has
Improved and increased suggested times to complete . . .

each test. Additionally reduced number of points 3.2a purchased, and details of any promotions for your subject.
Q3, added ‘Graph Paper Needed’ flag where needed. * resulting from minor specification changes, suggestions from teachers

and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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Statistical Distributions — Test A (24 mins

Subtopics: Probability distributions, binomial distribution, cumulat;
Rounded answers should be given to three significant figures unless

1. The discrete random variable X has the probability distribution given i

value of y.
X 1 2 3 1415
2 1 1
PX=x)|=|—|—
Y=917% % |10 [”]”

2. Celeste rolls an eight-sided dice. The result of the i ;e throw is repres
X. Write down one condition that the dlCP el dﬁ 1f X is to be moc
distribution. ¥

3. A fair e1ght-s1dec‘ ¢ 4 “uown. The result of the dice throw is repres
. pl’Obablllty distribution of X as:
- hty function

b) A table

4. The random variable X has a discrete uniform distribution. X can tai&
10. Find:
a) P(X>6) b) PGB<X<6)

5. The random variable X ~B(25,0.17). Find:
a) P(X=7) b) P(X <6) c)
d) The largest integer value of & such that P(X <k)<0.3

6. Rosie has five red sweets and three blue sweets in her pocket. She ran:
pocket, notes its colour, and replaces it. She does this a total of four tin
the number of times that she takes a red sweet from her pocket.
a) Write down the possible values of R. .
b) By modelling R as a binomial distribution, write down the probabﬁ

table.

7. The random variable X has a probability function
P(X:x):ax X?1,2,3,4>5
where ¢ 1S a constant. o

a) Find the exact value of a.
b) Find P(X > 3).

COPYRIGHT
PROTECTED

8. Jeffreygil ¢ C y;u;‘c;‘fe‘igtiory One in every 100 bicycles produced in

decide P8t a sample of 50 bicycles.
a) Sugyest a suitable distribution to model the number of faulty bicy:
reasons for your answer. L
b) Find the probability that at least three bicycles in the sample are fa: Qg
¢) Find the probability that the number of faulty bicycles in the samp!  Fducation |

than 5.
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



Solutions to Variable Acceleration — Test A

1. a) Whent=0, v=0"—6x0+8=8ms™ Al
b) Need to solve 7 —6¢+8=0in the range 0<7<10 M1
1 —61+8=0
L(t=2)(t-4)=0

Sotr=2ort=4 Ml
Both of these satisfy 0 <7< 10 so solutions are # = 2 seconds and 7 = 4 second:

¢) Need to solve #* —6¢+8=151in the range 0<7<10 M1
’—6t+8=15
P =61-7=0
SU=TY+1D)=0
Sot=Tort=-1 Ml
Since 0 <7< 10 the so!

; / beconds N

% 1
So the area under the graph between /=0 and /=1 is _|’(4l3 —241" + 201)d1
0

'1[(4t3 =247 +200)dr =[ 1 =8¢ +107° ]; M1
0

= (1—8+10)—(0—0+0) M1
=3m
So the total distance travelled is 3 m Al

3. Need to solve ? =0 to find stationary points M1 \
{

ds =20-10r M1

dr
This is zero when 20 — 10r=0,s0 =2 Ml

2

.. ) K
To check this is a maximum, confirm F <0
P "\

& .. .
dI_ZS =-10<0 so thisis a maximum M1

When =2, 5s=20x2-5x22=20m Al

4 2 a=% M
d COPYRIGHT
%:6;—3 Al PROTECTED

2

: ,.d)df’""= s —%+ 36(+¢ M1

b) s=[pd=03" 73

2

3x2

2, 5=84 50 84=2" - +36x2+c=T4+c

Soc=84-74=10 M1

- Educaﬁon

2
So s=t3—%+36[+10 Al
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5. a)

b)

When =0, v=uso u=ax0+c=c
Soc=u Ml
Soattime s v=at+u Al

6.

7.
b)

8. a)
b)
c)

v=Iadt=at+c M1 <

v={adt=[(2=7)dt =171 +c M1
When 1=0, v=10, so 10202—7X0+C:C<\'
Soc=10 M1
Soattime s, v=*-7/+10 Al
Need to solve #* =7r+10=0 M1
?=7t+10=0
S ({=2)(t=-5)=0
Sot=2o0rt=5 Ml
Both of these satisfy 7> 0, so the solutions are =2 and 7= 5 seconds Al

When 1=1,v=7.5,50 7.5=7.5x1" +¢, =7.5+¢,
Soc;=0 Ml

v="7.51" Al

s =J'vdt='|'7.5t1’/2 dr

750"

~/

+c, =5 +¢c, Ml
3/

Whent=1,5=35,50 s=5x1"?+¢, =5+c,
Soc;=0and s =5 M1
Need to solve s =4 x 1013
507 = 4x10°
r* =0.8x10"
r? =8x10"
1=8" x(10%)"
t=4x10°" s M1

To convert this to days, divide by 60 x60x24 = 86400

4x10°
So probe takes -
86400

=4629.62... = 4630 days (to nearest day) Al

a=ﬂ M1
dir
=61—14 Al
S=jvdl=j(312—l4z+7)d1=[3_712 oy COPYRIGHT
PROTECTED

When t=0,s=15,s0 15 +7’ >€10+c =c

Di: @@ hent is measured from hive so bee is at hive when r=3s Al
Need to solver’ =71 +7t+15=0

£ =70 +71+15=(=-3) (1> —41-5 .

(1=3) ) ﬁ

= (1 =3)((=5)t+1) M1

Sos=0whent=—1,1=3,1=5  Fducation )

Need 0 <r<8andr+#3,sosolutionis7=5s Al . _a
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.



