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Instructions

1 Useblack inkor ballpoint pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensurattyour answers to parts of questions are clearly labelled.
Answer the questions in the spaces provid#dtere may be more space than you need.

= =4 -4 —a -

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

1 Inexact answers should be given to three significant figures unless otherwise stated.

Information

T A bookl et O6Mat hemati cal Formul ae and Statistic
9 There arel7 questions in this question paper. The total mark for this pager is

1 The marks for each question are shown in bradkase this as a guide as to how much time to
spend on each question.

9 Calculators must not be used for questions marked with a * sign.

Advice

1 Read each question carefully before you start to answer
9 Try to answer every question.
1 Check your answers if you have time at the end.

1 If you change your mind about an answer, cross it out and put your new answer and any working
underneath.



1*.

2x.

3.

4*,

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

Show thatél—zés can be written intte form®a + Cb, wherea andb are integers.

(Total 5 marks)

(a) Simplify
J50- /18
giving your answer in the form+/2 , wherea is an integer.
(2)
(b) Hence, or otherwise, simplify
123
J50- /18
giving your answer in the fora/c , whereb andc are integers anli 1
©)

(Total 5 marks)

1
(&) Write down the value 082°

1)

2
5

(b) Simplify fully (32x°)

3)
(Total 4 marks)

3

(a) Evaluate 812
2)

o

(b) Simplify fully X2 34
G

2,
%(
(

2
(Total 4 marks)




5*.

6*.

7.

o*.

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
1
(a) Find the value o6 *
(2)

-ooor

(b) Simplify x ?g %
¢

)
(Total 4 marks)

3
(8 Evaluate(32)%, giving your answer as an integer.

)

N\H

(b) Simplify fully g—g

2)
(Total 4 marks)

5
(8) Find the value o83

(2)

1

(2X2)

(b) Simplify fully

3)
(Total 5 marks)

Express 8 *3in the form 2, statingy in terms ofx.

(Total 2 marks)

Express &*1in the form 3, givingy in the formax+ b, wherea andb are constants.
(Total 2 marks)




10*.

11,

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
f(xX) =x27 8x+ 19

(a) Express () in the form(x + a)? + b, wherea andb are constants.

2
The curveC with equatiory = f(X) crosses thg-axis at the poinP andhas a minimum
point at the poin@.
(b) Sketch the graph @& showing the coordinates of poidtand the coordinates of

point Q.

©)
(c) Find the distancPQ, writing your answer as a simplified surd.

©)

(Total 8 marks)

f(X) =x2+ (k+ 3 + K,
wherek is a real constant.

(a) Find the discriminant of & in terms ofk.
2

(b) Show that the discriminant ofd(can be expressed in the forkr{(a)? + b, wherea and
b are integers to be found.

(2)
(c) Show that, for all values & the equation ) = O has real roots.

2)
(Total 6 marks)




AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
12*. 41 57 x2=qi (Xx+p)?

wherep andq are integers.

(@ Find the value op and the value ad.

3)
(b) Calculate the discriminant ok4 57 x2.

2)

(c) Sketch the curve with equatign= 4x i 57 x2, showing clearly the coordinates of any
points where the curve crosses the coordiaaés.

(3)
(Total 8 marks)

13*. Given thaty = 2,
(a) express 4in terms ofy.
1)
(b) Hence, or otherwise, solve
8(&)T 9(2)+1=0.
4)
(Total 5 marks)

14*. Factorise completelyT x*%4
(Total 3 marks)

15%. Factorise fully 2%7 9x°

(Total 3 marks)




16.

17.

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

f(x) = 2CT 721 10x + 24.

(&) Use the factor theorem to show that-(2) is a factor of ¥).

(b) Factorise ) completely.

)

(4)
(Total 6 marks)

f(X) = 23T 7X° + 4x + 4.

(a) Use thefactor theorem to show that{ 2) is a factor of ).

(b) Factorise ) completely.

)

4)
(Total 6 marks)

TOTAL FOR PAPER: 80MARKS
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Centre Number Candidate Number

Pearson
Edexcel GCE

AS and A level Mathematics

Practice Paper
Pure Mathematics - Algebra (part 2)

L >

{ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Pink)

.
\ »,

Instructions

9 Use black ink or balpoint pen.

If pencil is used for diagrams/sketches/graphs it must be(H&lor B).

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensure that your answers to parts of questions are clearly labelled.
Answer the questions in the spaces provid#dtere may be more space than you need.

= =4 -4 -8 -2

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

1 Inexact answers should be given to three significant figures unless otherwise stated.

Information

T Abood et 6Mat hemati cal For mul ae and Statistical
9 There arel2 questions in this question paper. The total mark for this papeér is

1 The marks for each question are shown in bradkate this as a guide as to how much time to
spend on eachuestion.

9 Calculators must not be used &frquestions.

Advice

1 Read each question carefully before you start to answer it.
Try to answer every question.

Check your answers if you have time at the end.

= =4 -

If you change your mind about an am®s, cross it out and put your new answer and any working
underneath.



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
1.  Solve the simultaneous equations

X+y=2
42T x2=11
(Total 7 marks)
2. Solve the simultaneous eafions
y+4x+1=0
Y+ 5+ 2x=0
(Total 6 marks)
3.  Solve the simultaneous equations
yi2xi4=0

A2 +y?+20x=0
(Total 7 marks)

4.  Given the simultaneous equations
2xX+y=1
X2 4ky+ 5k =0
wherek is a non zero constant,

(a) show thatx?+ 8kx+ k= 0.

2)
Given thatx® + 8kx + k = 0 has equal roots,
(b) find the value ok.

3)
(c) For this value ok, find the solution of the simultaneous equations.

3)

(Total 8 marks)




AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

Find the set of values affor which

(@ 4x1 >B1 5 x1

(b) x(x1 A2

)

(4)

(Total 6 marks)

Find the set of values affor which

(@ 2(3x+4)>1ix,

(b) 3x*+ 8xi 3<0.

)

4)
(Total 6 marks)

Find the set of values affor which

(@) 3xi 7>3I X,

(b) X*19xO 36,

(c) both 3xi 7> 3i xandx*i 9xO 3 6 .

)

(4)

)
(Total 7 marks)




AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
8. Theequation®+ (kT x3+) ( %) =D, wBerek is a constant, has two distinct real roots.

(a) Show thak satisfies
KK+%1 3 > 0
3)
(b) Find the set of possible valueskof

(4)
(Total 7 marks)

9. The equation
(k+ 3)x° + 6x + k=5, wherek is a constant,

has two distinct real solutions fgr

(@) Show thak satisfies

KT kP 24 < 0.
4)
(b) Hence find the set gdossible values &
3)
(Total 7 marks)

10. The equation
(pi 1)X2+ 4x+ (pi 5) = 0, where is a constant,

has no real roots.

(@ Show thap satisfiesp?i 6p+ 1> 0.
3)

(b) Hence find the set of possible valuepof
(4)

(Total 7 marks)

10



11

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

The straight line with equatiop= 3x i 7 does not cross or touch the curve watfuation
y=2px i 6px+ 4p, wherep is a constant.

(a) Show that #°1 20p+9<Q
(4)
(b) Hence find the set of possible valuepof
(4)
(Total 8 marks)

11



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
12.
«—2%+1—>»

4 | ] L] 4 Diagram NOT
to scale
2x
4x Y ]
v [ []
<7 6x+ 3 {
Figure 1

Figure 1 shows the plieof a garden. The marked angles are right angles.
The six edges are straight lines.
The lengths shown in the diagram are given in metres.
Given that the perimeter of the garden is greater than 40 m,
(@) show thatx>1.7.
3)
Given that the area of theuglen is less than 120°m
(b) form and solve a quadratic inequalityxn
®)
(c) Hence state the range of the possible values of
)

(Total 9 marks)

TOTAL FOR PAPER: 85MARKS

12
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Instructions

9 Use black ink or balpoint pen.

If pencil is used for igrams/sketches/graphs it must be dark (HB or B).

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensure that your answers to parts of questions are clearly labelled.
Answer thequestions in the spaces providethere may be more space than you need.

= =4 -4 -8 -2

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

1 Inexact answers should be given to three significant figuressuothsrwise stated.

Information

T A bookl et 6 Mat hemati cal For mul ae and Statistic
1 There ar® questions in this question paper. The total mark for this pagér is

1 The marks for each question are shown in bradkase this as a gdé as to how much time to
spend on each question.

Advice

1 Read each question carefully before you start to answer it.
I Try to answer every question.

9 Check your answers if you have time at the end.

1 If you change your mind about an answerssrib out and put your new answer and any working
underneath.

13



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
Find the first 3 terms, in ascending powerg,a#f the binomial expansion of

(27 3x%)°,
giving each term in its simplest form.

(4)
(Total 4 marks)

Find the first 4 terms, in ascending powerg,a$f the binomial expansion of

[&)]

a

Wik
1O Ot

giving each term in its simplest form.
(Total 4 marks)

Find the first 3 terms, in ascending powerg,a#f the binomial expansion of

o

_xg"
¢ 4= 1

giving each term in its simplest form.

(Total 4 marks)

Find the first 4 terms, in ascending powers,ajf the binomial expansion of
;’g‘; 3x
T«
¢ 2 -

giving each term in its simplest form.

(Total 4 marks)

14



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
(a) Find the first 3 terms, in ascending powers,a¥f the binomial expansion of

(3 +bx)°

whereb is a nonzero constant. Give each term in its simplest form.

(4)

Given that, in this expansion, the coefficienk®is twice the coefficient of,

(b) find the value ob.

(2)
(Total 6 marks)

(a) Find the first 4 terms of the binomial expansion, in ascending powgy®bf
o X ~8
2+28,
¢ 4=+
giving each term iiits simplest form.

(4)

(b) Use your expansion to estimate the value of (102fYing your answer to 4 decimal
places.

©)

(Total 7 marks)

15



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
(a) Find the first 3 terms, iascending powers of of the binomial expansion of {23x)°,
giving each term in its simplest form.

(4)
(b) Hence, or otherwise, find the first 3 terms, in ascending powetobthe expansion of
B+ 2821 3.
¢ 2=

3)
(Total 7 marks)

3400 |
Given that% 8: 4—%
c 4= 4h

(a) write down the value db.

1)

In the binomial expansion of (1x*°, the coefficients ok* andx® arep andq respectively.

(b) Find the value ofl .
p

©)
(Total 4 marks)

16



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
(@ Find the first 3 terms, in ascending powers,a¥f the binomial expansion of

(27 9%)4,
giving each term in its simplest form.
(4)
f(X) = (1L +kx)(271 9x)*, wherekis a constant
The expansion, in ascending powers,adf f(x) up to and including the term id is
AT 232X+ BX,
whereA andB are constants.
(b) Write davn the value oA.
1)
(¢) Find the value ok.
(2)
(d) Hence find the value @.
2)

(Total 9 marks)

TOTAL FOR PAPER: 49 MARKS

17
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a 3
Write your name here

[ Sumame Other names A

Centre Number Candidate Number

Pearson
Edexcel GCE

AS and A level Mathemaftics

Practice Paper
Pure Mathematics - Coordinate geometry

. ~

( You must have: Total Marks
Mathematical Formulae and Statistical Tables (Pink)

L.

Instructions

9 Use black ink or balpoint pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensure that your answers to parts of questions are clearly labelled.
Answer the questions in the spaces provid#dtere may be merspace than you need.

= =4 -4 -8 -2

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

1 Inexact answers should be given to three significant figures unless otherwise stated.

Information

T A bookl etti «&@Mdt Feomanul ae and Statistical Tabl es
1 There arel2 questions in this question paper. The total mark for this pagé0is

1 The marks for each question are shown in bradkate this as a guide as to how much time to
spend on each question.

9 Calculators must not be used for questions marked with a * sign.

Advice

1 Read each question carefully before you start to answer it.
I Try to answer every question.

1 Check your answers if you have time at the end.

1 If you change your mind aboah answer, cross it out and put your new answer and any working
underneath.

18
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2%,

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
The points? andQ have coordinates {, 6) and (9, 0) respectively.

The linel is perpendicular t&Q and passes through the npdint of PQ.

Find an equation fol, giving your answer in the formax+ by+ c =0, wherea, b andc are
integers.

(Total 5 marks)

Diagram NOT

to scale
N(leo, p)
L(-1, 2)<
[~ »
0 \O/ X
M(7,-4)
Figure 1

Figure 1shows a right angled triangléMN.
The pointd. andM have coordiates (1, 2) and (71 4) respectively.
(a) Find an equation for the straight line passing through the poetsiM.
Give your answer in the forax + by + ¢ = 0, wherea, b andc are integers.
4
Given that the coordinates of poMiare (16 ), whee p is a constant, and andl®N = 90°,
(b) find the value op.
3)
Given that there is a poiKt such that the points, M, N, andK form a rectangle,
(c) find they coordinate oK.
2
(Total 9 marks)

19



3*.

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

Ya

Not to scale

\
< 4

S O T\

Figure 1l

The straight lind; , shown in Figure 1, has equation54x + 10
The pointP with x coordinate 5 lies oh
The straight lindz is perpendicular tb and passes throudh

(& Find an equation fde , writing your aaswer in the fornax + by + ¢ = 0 wherea, b
andc are integers.

4)
The linedl; andl> cut thex-axis at the pointSandT respectively, as shown in Figure 1.

(b) Calculate the area of triang&PT
4)
(Total 8 marks)

20
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4*,

Figure 2

The linely, shown in Figure 2 has equation23y = 26.
The linel, passes through the orighand is perpendicular 1e.

(a) Find an equation for the life

4)
The linelz intersectghe linel; at the poinC. Linel; crosses thg-axis at the poinB as
shown in Figure 2.
(b) Find the area of triangl@BC. Give your answer in the fornE} , Wherea andb are
integers to be determined.
(6)

(Total 10 marks)

21
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AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
The lineL: has equationy+ 3 = X.

The pointA (p, 4) lies onL.
(@ Find the value of the constgmt

1)
The lineL> passes through the poi@t(2, 4) and is perpendicular ka.

(b) Find an equation fdr> giving your answer in the formx + by + ¢ = 0, whereg, b andc
are integers.

)
The lineL1 and the lind_z intersect at the poirid.
() Find the coordinates of the poidt

3)
(d) Show that the length @D is gé 5.

3)
A point B lies onL; and the length oAB = (80.
The pointE lies onL2 such that the length of the liI@DE = 3 times the length «&D.
(e) Find the area of the quadrilatersCBE

3

(Total 15 marks)

22
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6*.

VA ]

Not to scale

- Y

/o TN

Figure 3
The pointsP (0, 2) andQ (3, 7) lie on the lindy, as shown in Figure. 3

The linelz is perpendicular td1, passes throug® and crosses theaxis at the poinR, as
shown in Figure 3

Find
(&) anequation foil,, giving your answer in the formx + by + ¢ = 0, wherea, b andc are
integers,

)
(b) the exact coordinates &

(2)
(c) the exact area of the quadrilate@RQR, whereO is the origin.

(5)

(Total 12 marks)

7. AcircleChas centre (11, 7) and passes €hrough ¢t

(Total 4 marks)

23



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

Diagram not
drawn to scale

]
o

Figure 4
Thecircle C has centré(7, 8) and passes through the p@p10, 13), as shown iRigure 4

(@ Find the lengtiPQ, giving your answer as an exact value.

(2)

(b) Hence write down an equation fGr

(2)
The linel is a tangent t& at the poinQ, as showrn Figure 4

(c) Find an equation far, giving your answer in the formx + by + ¢ = 0, wherea, b andc
are integers.

4)
(Total 8 marks)

The circleC has equation

X+y?+4x7 yR 11

1
o

Find
(a) the coordinates of the centre@f

2)
(b) the radius ofC,

(2)

(c) the coordinates of the points whe€ crosses they-axis, giving your answers as
simplified surds.

4)
(Total 8 marks)

24
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11

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

The circleC has equation
X2 +y?7 10x+6y+30=0

Find
(&) the coordinates of the centre@f

2
(b) the radius ofC,

2
(c) they coordinates of the points where the cirtClerosses the line with equatia = 4,

giving your answers as simplified surds.
©)

(Total 7 marks)

v &

=

Figure 5

Figure 5shows a circl€C with centreQ and radius 4 and the poifitwhich lies onC. The
tangent taC at the poinfl passes through the orighvandOT= 6 & 5.

Given that the coordinates Qfare (11k), wherek is a positive constant,

(a) find the exact value &
3)
(b) find an equation fo€C.

(2)
(Total 5 marks)

25
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The circleC, with centreA, passes through the poiwvith coordinatesi(9, 8)
and the poin@Q with coordinates (15,10).

Given thatPQis a diameter of the circlg,

(a) find the coordinates oA,

2
(b) find an equation fo€C.
3)
A pointRalso lies on the circl€.
Given that the length of the choRRis 20 units,
(c) find the length of the shortest distance frAro the chordPR
Give your answer as a surd in its simplest form.
2)

(d) Find the size of the anghkRQ giving your answer to the nearest 0.1 of a degree.

(2)
(Total 9 marks)

TOTAL FOR PAPER: 100MARKS

26
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r a
Write your name here

[ Sumame Oiher names A

Centre Number Candidate Number

Pearson
Edexcel GCE
P

AS and A level Mathematics

Practice Paper
Pure Mathematics - Differentiation

\. J

("You must have: Total Marks
Mathematical Formulae and Statistical Tables (Pink)

L
\ A

Instructions

1 Use black ink or balpoint pen.

If pencil is used for diagrams/sketches/graphs it must be dark (BR or

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensure that your answers to parts of questions are clearly labelled.
Answer the questions in the spaces provid#étere may b more space than you need.

= =4 -4 -—a -

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

1 Inexact answers should be given to three significant figures unless otherwise stated.

Information

T A booktleé madatMiac al Formul ae and Statistical Tabl
9 There arel1l questions in this question paper.eliotal mark for this paper is 99

1 The marks for each question are shown in bradkase this as a guide as to how much time to
spend on each questi.

9 Calculators must not be used for questions marked with a * sign.

Advice

1 Read each question carefully before you start to answer it.
1 Try to answer every question.

9 Check your answers if you have time at the end.

1 If you change your mindeut an answer, cross it out and put your new answer and any working
underneath.
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1*. Given

y=/x 2 4 x>0
X

Jx
dy

find the value ofd— whenx = 8, writing your answer in the forra&, wherea is arational
X

number.

(Total 5 marks)

2*.  Given that

1 3
y=3x % X7
3Vx

find g—y Give each term in your answer in its simplified form.

X

(Total 6 marks)

3*. Differentiate with respect g, givinganswer ints simplest form

X° + 64/
G

(Total 4 marks)

4

4*, y=5T 6x3 + X1

(& Find % giving each term in its simplest form.
X

_d%y
b) Find
(b) o2

(4)

2)
(Total 6 marks)

28



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

h mm

X mm

Figure 1

A manufacturer produces pain relieving tablets. Each tablet is in the shape of a solid circular
cylinder with base radiusmm and leight h mm, as shown in Figure 1

Given that the volume of each tablet has to ben6@,

(@) expressin terms ofx,

1)
(b) show that the surface argamn?, of a tablet is given by A =2x? + %O

3)
The manufacturer needs to minimise the surfaceAreay, of a tablet.
(c) Use calculus to find the value wfor whichAis a minimum.

)
(d) Calculate the minimum value &f giving your answer to the nearest integer.

2
(e) Show that this value & is a minimum.

2

(Total 13 marks)

29



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
A solid glass cylinder, which is used in an expensive laser amplifier, has a volume of

75pcnt.

The cost of polishing the surface area of this glass cylinder is £2 pgefocrthe curved
surface area and £3 per for the circulartop and base areas.

Given that the radius of the cylinderism,

(&) show that the cost of the polishing;,fs given by

C=6pr2+ —BOrO’D :
(4)
(b) Use calculus to find the minimum cost of the polishing, giving your answer te#rest
pound.
(5)
(c) Justify that the answer that you have obtained in pars @ minimum.
1)

(Total 10 marks)

30



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

Figure 2

Figure 2shows a flowerbed. Its shape is @ager of a circle of radiug metres with two
equal rectangles attached to it along its radii. Each rectangle has length equaittes and
width equal toy metres.

Given that the area of the flowerbed is?4m
(@) show that

_16- px®
y= 8x

©)
(b) Hence show that the perimet@metres of the flowerbed is given by the equation

8

P=2+2x
X
3)
(c) Use calculus to find the minimum valueff
®)
(d) Find the width of each rectangle when the perimeter is a minimum.
Give your answer to the nearest centimetre.
2)

(Total 13 marks)

31
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D

Figure 3

Figure 3shows the plan of a pool.

The shape of the podABCDEFA consists of a rectangIlBCEF joined to an equilateral
triangleBFA and a semcircle CDE, as shown in Figur.

Given thatAB = x metres EF = y metres, and the area of the pool is 50 m

(@) show that

_50 x ;
=l 2
3)
(b) Hence show that the perimetBrmetres, of te pool is given by
p =100 “(p & 23
X
3)
(c) Use calculus to find the minimum valueRfgiving your answer to 3 significant figures.
®)
(d) Justify, by further differentiation, that the valueRothat you have found is a minimum.
2

(Total 13 marks)

32
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The volumeV cn? of a box, of heighk cm, is given by
V=4x(5T X2, 0<x<5.

(a) Find d_V.
dx
4)
(b) Hence find the maximum volume of the box.
4)
(c) Use calculus to justify that the volume that you found in fgris(a maximum.
2

(Total 10 marks)

Joan brings a cup of hot tea into a room and places the cup on a table. &niimees after
Joan places the cup on the table, the temperaput€, of the tea is modelled by the equation

g =20 +Ae X,
where A andk are positive constants.
Given that the initial temperature of the tea was 90 °C,

(&) find the value ofA.

)

The tea takes 5 minutes to decrease in temperature from 90 °C to 55 °C.

(b) Show thak = % In 2.

©)

(c) Findthe rate at which the temperature of the tea is decreasing at the instant=niiten
Give your answer, in °C per minute, to 3 decimal places.

3)

(Total 8 marks)

33



11

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme

The massm grams, of a leafdays after it has been picked from a tree is given by
m=pé ¥,
wherek andp are positive constants.

When the leaf is picked from the tree, its mass is 7.5 grams and 4 days later its mass is 2.5
grams.

(&) Write down the value qp.

1)
1
(b) Show thak = Zln 3.
4)
, dm .
(c) Find the value ofwhenaz 0.6 I n 3.
(6)

(Total 11 marks)

TOTAL FOR PAPER: 100MARKS
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The curveC; has equation

y = X3(X + 2).

(a) Find ﬂ.
dx

2)
(b) SketchCi, showing the coordinates of theipts whereC: meets the-axis.

3)
(c) Find the gradient of: at each point wher€; meets thex-axis.

2
The curveC> has equation

y=(XT K?xT k+ 2),

wherek is a constant ankl> 2.
(d) SketchCs, showing the coordinates of the points wheseneets thex andy axes.

3

(Total 10 marks)

The curveC hasequation
y=(x+1)x+ 3%
(a) SketchC, showing the coordinates of the points at wiiameets the axes.
4

(b) Show that% = 3%+ 14x + 15.

3)
The pointA, with x-coordinatd 5, lies onC.

(c) Find the equation of the taagt toC at A, giving your answer in the formm= mx+ c,
wheremandc are constants.

4)
Another pointB also lies orC. The tangents t@ at A andB are parallel.
(d) Find thex-coordinate oB.
(3)
(Total 14 marks)
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The curveC has equation

y= (X* +4)(x- 3 o

, 0.
2X
o dy

(a) Find ™ in its simplest form.
(5)

(b) Find an equation of the tangentGat the point wherg =1 1.

Give your answer ithe formax+ by + ¢ = 0, wherea, b andc are integers.

)

(Total 10 marks)

The curveC has equatioy = 233 + kx? + 5x + 6, wherek is a constant.

(& Find d_y.
dx

2)
The pointP, wherex =12, lies onC.
The tangent t& at the poinP is parallel to the line with equatiory?2 17x71 1 =0
Find
(b) the value ok,

4)
(c) the value of theg coordinate oP,

2)

(d) the equation of the tangent @at P, giving your answer in the formax + by + ¢ = 0,
wherea, b andc are integers.

2)
(Total 10 marks)

37



5*.

6*.

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
The curveC has equation

y=2X1 845, x20.

(a) Find % giving each term in its simplest form.
X

®3)

The pointP on C hasx-coordinate equal téll- .

(b) Find the equation of the tangent @at the pointP, giving your answer in the form
y =ax+ b, wherea andb are constants.

4)
The tangent t& at the pointQ is parallel to the line with equatiox2 y 3 18 =0.
(c) Find the coordinates @).
®)
(Total 12 marks)

The curveC has equation

3

x3 T Ox2 + 8., 30, x> 0.
X

y:

N[

(&) Find dy
dx

4)
(b) Show that the poir®(4,78) lies onC
2)

(c) Find an equation of theomrmal to C at the pointP, giving your answer in the form
ax+by+c=0, where a, b and c are integers.

(6)
(Total 12 marks)
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T*.
Ya

Figure 1

Figure 1shows a sketch of the ue C with equation

y= ZE,T xi 0.
X

The curve crosses thxeaxis at the poinA.

1)

(a) Find the coordinates &.

(b) Show that the equation of the normallat A can be written as
= 0.

2x+871 1 =
(6)

The normal taC at A meetsC again at the poir, as shown in Figure. 1
(c) Find the coordinates @.

4)
(Total 11 marks)
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8*.

VA

Figure 2

A sketch of part of the curv@ with equation

y =20 -4x 1—8 x>0
X

is shown in Figure .2
PointA lies onC and has ar coordinate equal to 2.
(@) Show that the equation of the normallatAisy=712x + 7.
(6)
The normal taC at A meetsC again at the poir8, as shown in Figure. 2
(b) Usealgebra to find the coordinates®f
®)
(Total 11 marks)
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7N

@)
@)
v )
<V

A

Figure 3

Figure3 shows a sketch of part of the curve with equation
y=43+927 30xi 8, 105 x 22
The arve has a turning point at the pofat

(a) Using calculus, show that tixecoordinate oA is 1

©)
. : ald
The curve crosses thxeaxis at the pointB (2, 0 andC ee Z,O(-j
The finite regionR, shown shaded in FiguB is bounded by the cug, the lineAB, andthe

X-axis.

(b) Use integration to find the area of the finite regiymgiving your answer to 2 decimal
places.

(7
(Total 10 marks)

TOTAL FOR PAPER: 100MARKS
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Find the values af such that

2 log X1 logs(xi 2) =2
(Total 5 marks)

Given thaty = 3x?,
(a) showthatlogy=1 + 2 log x.
3)
(b) Hence, or otherwise, solve the equation
1+2logx=log (28T 9) .

3)
(Total 6 marks)

Giventhat2 log(x+ 15 )2x%6,1 og
(a) show thatx®T 8+4£25 = 0.

®)
(b) Hence, or otherwise, solve the equation 2(8¢ 15 )2x%¥6.1 o0 g

2

(Total 7 marks)
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4. (i) Find the exact value offor which

logz (2X) = log (5x + 4)7 3.

4)
(i) Given that
logay + 3 log 2 =5,
express/ in terms ofa.
Give your answer in its simplest form.
3)

(Total 7 marks)

5 () 2 log(x + a) = log(16a°), wherea is a positive constant
Findx in terms ofa, giving your answer in its simplestrfo.
©)
(i) logz(9y + b) T logz(2y i b) = 2, whereb is a positive constant
Findy in terms ofb, giving your answer in its simplest form.
(4)

(Total 7 marks)

6. Find, giving your answer to 3 significant figures where appropriate, the valiéofvhich
(&) 5°=10,
2)
(b) logs(x1 2) = 11

2)
(Total 4 marks)

7.  Find the exact solutions, in their simplest form, to the equations

(a) e3x'|' 9 — 8
(Total 3 marks)
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f(X) =16x3T 7x%+ 40k + 21

(@ Use the factor theorem to show tlvat 3) is a factor of x)

)
(b) Factorise fx) completely.
(4)
(c) Hence solve the equation
6(2¥) + 7(2%) = 402) + 21
giving your answer t@ decimal places.
©)

(Total 9 marks)

(i) Use logarithms to solve the equatich’8 = 24, giving your answer to 3 decimal places.

®3)
(i) Find the values of such that

log2(11y T 3)7 log 371 2 logpy=1, y> —

(6)
(Total 9 marks)

(i) Given that
logz(3b + 1)1 logs(ai 2)=1i1, a>2,

expresd in terms ofa.
®3)
(i) Solve the equation
2237 7(2) =0,

giving your answer to 2 decimal places.

(Solutions based entirely on graphical or numerical methods are not acceptable.
(4)
(Total 7 marks)
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(i) Solve

5 =8
giving your answers to 3 significant figures.

(2)

(i) Use algebra to find the valuesyaffor which

log, (x+15) -4 % log, x

(6)
(Total 8 marks)

(a) Sketch the graph of
y=3xI a,
showing the coordinates of any points at which the graph crosses the axes.
(2)

(b) Use algebra to solve the equaticiii39(3) + 18 = 0, giving your answers to 2 decimal
places where appropriate.

(6)

(Total 7 marks)

TOTAL FOR PAPER: 79 MARKS
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v ok
C.
4 0 g
Figure 1

Figure 1 shows a sketch of the cufvavith equation

y:l+1, xi 0.
X

The curveC crosses tha-axis at the poinA.
(a) State thex-coordinate of the poirk.

)
The curveD has equatioy = x(x i 2), for all real values of.

(b) On a copy of Figure 1, sketch a graph of cubvé&how the coordinates of each point
where the curv® crosses the coordinate axes.

©)

(c) Using your sketch, state, giving a reason, the number of real solutions to the equation

X2(XT 2) :% +1

1)
(Total 5 marks)
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4=2.4)

@]
" J

B(3.-8)

Figure 2

Figure2 shows a sketch of part of the curve with equagierf(x). The curve has maximum
pointAat (i 2, 4) and a minimum poirg at (3,7 8) and passes through thegin O.

On separate diagrams, sketch theve with equation
(@ y=3f(x),
2)

(b) y=1f(x) 71 4.
)

On each diagram, show clearly the coordinates of the maximum and the minimunmapdints
the coordinates of the point where the curve crossesdRis.
(Total 5 marks)
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M T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-
—_

Figure 3

Figure 3shows a sketch of the curve with equatyonf(x) where

X

M=z

X, 2.
The curve passes through the origin and has two asymptotes, with equatiGrendx = 2,
as shown in Figure 1.

(&) In the space below, sketch the curve with equatierf(xi 1) and state the
the asymptotes of this curve.

®3)

(b) Find the coordinates of the points where the curve with equatidiix1 1) croses the
coordinate axes.

4)
(Total 7 marks)

50



AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
4,
i
|
|
|
II
!
'\.,
H\
[ 0 X
\
II
III
|
Figure 4
. . .2
Figure4 shows a sketch of the curve with equatyjon—, xI 0
X

The curveC has equatioy =

< | N

T %, 0,

a nldaseduaioyl= dxmr &.
(a) Sketch and clearly label the graph<Cadindl on a single diagram.

On your diagram, show clearly the coordinates of the points wbhexed | cross the
coordinate axes.

(b) Write down the equations of the asymptotes of the cGrve

(6)

2)
(c) Find the coordinates of the points of intersectiog @fé T 5 yasxd?2.

®)
(Total 12 marks)
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(a) Factorise completelyxa 4x°.

3)
(b) Sketch the curv€ with equation
y=Xi 4.
Show on your sketch the coordinates at which the curve meetsaiie
3)
The pointsA andB lie on C and havex coordinates of 2 and 1 resgctively.
(c) Show that the length &Biska 1 0 , kvsdhaeongtant to be found.
4)

(Total 10 marks)

(0] 6 x

(3,-1)

Figure 5
Figure 5 shows a sketch of the cufvavith equationy = f(x).
The curveC passes through the origindathrough (6, 0).
The curveC has a minimum at the point (31).

On separate diagrams, sketch the curve with equation

@ y=f(2x),

©)
(b) y= ®f (

®3)
(o) y=f(x+p), wherepis a constant and Op< 3.

4

On each diagram show the coordinaiéany points where the curve intersectsx3axis and
of any minimum or maximum points.

(Total 10 marks)
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¥

Figure 6

Figure 6shows a sketch of the curve with eqoiaty = f(x) where
f(x) = (x+ 3¢ (xi 1), xi=a.
The curve crosses thxeaxis at (1, 0), touches it dt3, 0) and crosses tlyeaxis at (0, 9).

(a) Sketch the curve& with equationy = f(x + 2) and state the coordinates of the points
where the curv€ meets the-axis.

3)
(b) Write down an equain of the curveC.
1)

(c) Use your answer to patb)(to find the coordinates of the point where the ciEveeets
they-axis.

2)
(Total 6 marks)

(@ On separate axes skettte graphs of

(i) y=13x+c, wherecis a positive constant,
1

ii =—+5

(i) y=

On each sketch show the coordinates of any point at which the graph crosses the
y-axis and the equation of any horizontal asymptote.

4)
Given thaty =1 3x + ¢, wherec is a positive constant, meets the cupve1 5 at two
distinct points, X
(b) show tha(57 c)?>12

3
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(c) Hence find the range of possible valuesdor

4)
(Total 11 marks)

42+ 8+3 dx+b)?+c
(a) Find the values of the constamatd andc.

®3)

(b) Sketch the curve with equatigre 4x2 + 8x + 3, showing clearly the coordinates of any
points where the curve crosses the coordinate axes.

(4)
(Total 7 marks)
10.

(3,27)

x, N\

'

"-._‘ II".I

Y %
\ \
\ '.# A

Figure 7

H"

Figure 7shows a sketch of the cur@with equationy = f(x), where
f(X) =x3(971 2x).
pointA.

There is a minimum at the origin, a maximum at the point (3, 27 ands thex-axisat the
(& Write down the coordinates of the po#at

(b) On separate diagrams sketch the curve with equation
(i) y=f(x+3),

(1)
(i) v =f(3%).

54



11

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
On each sketch you should indicate clearly the coordinates of the maximum point and any
points whee the curves cross or meet the coordinate axes.

(6)
The curve with equation= f(x) + k, wherek is a constant, has a maximum point at (3, 10).
(c) Write down the value dt.
(1)
(Total 8 marks)

Figure 8
Figure 8shows a sketch of part of the cugve f(x), xN a, where
f(X) = (2x7 5)? (x+ 3)
(@) Given that

(i) the curve with equatiop=f(x) T k, xN g, passes through the origin, find the
value of the constark

(ii) the curve with equatiop= f(x + ¢), XN 4, has a minimum point at the origin,
find the value of the constaat

©)
(b) Show that f#x) = 12x* 7 16x1 35

©)
PointsA andB are distinct points that lie on the cunye f(x).
The gradient of the curve Atis equal to the gradient of the curveBat
Given that poinfA hasx coordinate3
(c) find thex coordinate of poinB.

®)

(Total 11 marks)
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12. (a) Sketch the graphs of

@ y=x(x+ 2)x,3 1
(i) y='|'g.
X

showing clearly the coordates of all the points where the curves cross the coordinate
axes.

(6)

(b) Using your sketch state, giving a reason, the number of real solutions to the equation
. 2
x(x+2)(3i x)+ — =0.
X

(2)
(Total 8 marks)

TOTAL FOR PAPER: 100MARKS
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1 If you change your mind about an answer, cross it out and put your new answer and any working
underneath.

57



1*.

2%,

3*.

AS and A level Mathematics Practice Paper Algebra (part 1) i Mark scheme
Find

giving each ternin its simplest form.

(4)
(Total 4 marks)

Find

giving each term in its simplest form.
(Total 4 marks)

Find

b
X
iw .
&
|-&On

giving each term in its simplest form.
(Total 4 marks)

Use integration to find

oo O
O
o %,
%)
X | =
N
DO
o
R

giving your answer in the form+ ba3, wherea andb are constants to be determined.

(Total 5 marks)
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A

= 4

Figure 1

Figure 1shows a sketch of part of the cu@evith equatio

The curveC has a maximum turning point at the pofnand a minimum turning point at the
origin O.

The linel touches the curv€ at the pointA and cuts the curv€ at the poinB.

Thex coordinate ofA is T 4 andthex coordinate oB is 2.

The finite regionR, shown shaded in Figure 3, is bounded by the dOraed the lind.

Use integration to find the area of the finite region

(Total 7 marks)
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1

Q:GX_5 « K, x>0
dx

Given thaty = 37 atx = 4, findy in terms ofx, giving each term in its simplest form.

(Total 7 marks)

A curve with egationy = f(x) passes through the point (2, 10). Given that
N =3x%T x35,
find the value of f(1).

(Total 5 marks)

A curve with equatioly = f(X) passes through theipt (4, 25).
3 1
Given that fi(x) = gxz i 10x 2 +1, x>0,

(@) find f(x), simplifying each term.
)

(b) Find an equation of the normal to the curve at the point (4, 25). Give your answer in the
form ax + by + c= 0, wherea, b andc are integers to be found.

)
(Total 10 marks)
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The curveC has equatioy = f(x), x> 0, where
6—5x"

.

£(x) =30+

Given that the poinP(4, 1 8) lies onC,

(a) find the equation of the tangent@oat P, giving your answer in the forgpnz= mx+ c,
wheremandc are constants.

(4)
(b) Find f(x), giving each term in its simplest form.

®)
(Total 9 marks)

A curve with equatioly = f(X) passes through the point (4, 9).

Given that

30x T % + 2, x>0,

TN= = T 28k

(a) find f(x), giving each term in its simplest form.

®)
PointP lies on the curve
The normal to the curve Btis parallel to the liney+ x = 0.
(b) Find thex-coordinate oP.

®)

(Total 10 marks)
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11

Vi

8

N
H_:F

0

Figure 2

Figure 2 shows the line with equatips 107 x and the curve with equation= 10xi x°7 8.
The line and the curve intersect at the pofandB, andO is the origin.
(a) Calculate the coordinates Afand the coordinates &f

)
The shaded ardRis bounded by the line and the curve, as shown in Figure 2.
(b) Calculate the exact areaRf

(7

(Total 12 marks)
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12. (a) Find

o 1
6 10x(x? - 2) dx,
0

giving each term in its simplest form.

(4)

Figure 2

Figure 2 shows a sketch of part of the cubweith equation

1

y=1(x2i2), x20.
The curveC starts at the origin and crosses xkexis at the point (4, 0).

The area, shown shaded in Figure 2, consists of two finite regions and is bounded by the
curveC, thex-axis and the ling = 9.

(b) Use your answer from pam)(to find the total area of the shaded regions.
)
(Total 9 marks)
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13.

1k

0

Figure 3

=Y

Figure 3 shows a sketch of part of the cubweith equation
y=X(X+ 4)(XT 2).

The curveC crosseshex-axis at the origif© and at the pointa andB.

(&) Write down thex-coordinates of the poin&sandB.

1)

The finite region, shown shaded in Figure 3, is bounded by the Cuame thex-axis.

(b) Use integration to find the total area of thaté region shown shaded in Figure 3.

(7)

(Total 8 marks)
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14.

Va

"

Figure 3

Figure 3 shows a sketch of part of the curve with equation

3

y=3x - x D
The finite rggion S bounded by thg-axis and the curve, is shown shaded in Figure 3.

(&) Find

®3)

(b) Hence find the area &
3)

(Total 6 marks)

TOTAL FOR PAPER: 100MARKS
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a 3
Write your name here

( Sumame Other names A

Centre Mumber Candidate Number

Pearson
Edexcel GCE

AS and A level Mathematics

Practice Paper
Pure Mathematics - Trigonometry

. o

(You must have: Total Marks
Mathematical Formulae and Statistical Tables (Pink)

L

Instructions

9 Use black ink or balpoint pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

Fill in the boxes at the top of this page with your name, centre number and candidate number.
Answer all the questions and ensure that your answers to parts of questions are clearly labelled.
Answer the questions in the spaces provid#dtere may be more space than you need.

= =4 -4 -8 -2

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

1 Inexact answers should be given to three signifidgatdés unless otherwise stated.

Information

T A bookl et 6 Mat hemati cal For mul ae and Statistic
1 There areé questions in this question paper. The total mark for this pagér is

1 The marks for each question are shown in bradkate his as a guide as to how much time to
spend on each question.

Advice

1 Read each question carefully before you start to answer it.
I Try to answer every question.

9 Check your answers if you have time at the end.

9 If you change your mind about answer, cross it out and put your new answer and any working
underneath.
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Solve, for 0¢ x < 180°

cos(Xi 10A) = 10. 4
giving your answers to 1 decimal place. You should show each step in your working.

(Total 7 marks)

(&) Show that the equation
co$ x = 8sirfx 1 6sinx

can be written in the form

(3sinxT 1)2=2
©)
(b) Hence solve, for 0 x < 360,
cogx = 8sirfx i 6sinx
giving your answers to 2 decimal places. -
5

(Total 8 marks)

(&) Show that the equation

tan Z =5 sin X

can be written in the form

(17 5cos X)) sinx=0

2
(b) Hence solve, for @ x ¢ 180°
tan =5 sin X
giving your answers to 1 decimal place where appropriate.
You must show clearly how you obtained your answers.
)

(Total 7 marks)
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(&) Show that the equation

3sitx+7sinx=cogxi 4
can be written in the form

4 sirtx+7sinx+3=0

2)
(b) Hence solve, for @ x < 360°
3sirfx+7sinx=co$x1 4
giving your answers to 1 decimal place where appropriate.
)

(Total 7 marks)

() Sol ve, g®60° the eQuation 9 s{g + 60°) = 4, giving your answers to 1
decimal place. You must show each step of your working.

(4)

(i) Solve, fori pOx < p, the equation 2anxi 3 sinx =0, giving your answers to 2 decimal
places where appropriate.

[Solutions based entirely on graphical or numerical methods are not acceptable.
)

(Total 11 marks)
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(i) Solve, fori 180°¢ x < 180°,
tanfki 40) = 1.5,

giving your answers to 1 decimal place.

3)
(i) (a) Show that the equation
singtang =3cog +2
can be written in the form
4cogqg +2cosgi 1=0.
3)
(b) Hence sale, for 0¢ g < 360°,
sing tang = 3 cosg + 2,
showing each stage of your working.
®)

(Total 11 marks)

TOTAL FOR PAPER: 49MARKS
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Question Scheme Marks
1 N ~
F 2 E__ 2 3(\/E * \/—8) Writing this is sufficient for M1
- § (-9 (V32 W9 i
{2(y12+ 8} Fori2- 8 AL
- 12- 8 This mark can be implie
2(2 3 2
= ( \/_ * ZJ_) Bl B1
12- 8
= /3 +/2 Al cso
(5 marks)
2(a) JB50- J/18=5/2- 3/2 M1
= 2.\/5 Al
(2)
2(b) 123 123 vz
J50- {18 "2"\2
_12/3 J2 12/6
= dmi
Tl 4
=3J/60rb=3,c=6 Al
(3)
(5 marks)
3(a)
1
32>=2 Bl
1)
3(b) 1 a1 %
For22 or = or (or 0.25 as coefficient o, for any value okincluding
4 éﬁ M1
k=0
: o A
Correct index fox so AX “or Fo.e.for any value oA B1
1 -2
= — or 0.25x Al cao
4x
(3)
(4 marks)
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Question Scheme Marks
4(a) 3 1 3 1 E
82=@BF)y =§ or 8% «81) (531441 M1
=729 Al
(2)
4(b) 1 ) 216
(4x 2 )" =16x * or? or equivalent M1
i
X*(4x2)* =16x Al
(2)
(4 marks)
5(@) A
16 4 =2o0r - or better M1
16 4
a -l 91 .
%6 4 :8 = or 0.5 (ignore %) Al
) 2
g -
(2)
5(b) 3 18 4 4
®Rx 9 = 2*x 4 or — or equivaént M1
¢ - )(_Z
o l ~4
9% 40 =2 or 16 Al
Xégx 0~ cao
(2)
(4 marks)
6(8.) e 3 a (s 3 5
1(32)s J3_2) or§(33° or 2 or/ 3276 M1
' y
=8 Al
(2)
6(b 5 10 1 :
e R - 108 1
leey™ 0 5o 0 . 1
Ig 4 _— § g 5X O ? - é25X4 @ Ml
&, 0
¢4 =
= iz or gx‘2 Al
5x 5
(2)
(4 marks)
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Question Scheme Marks
7(a) 1
83=2 or 8 =3276 M1
as o
8% = 32 Al cao
(; -
(2)
0) |5 1% 3
g@xz 8= 2x2 M1
(; =
8X" ot or 2 dM1A1
4x° Ix
(3)
8 (82 =(28)""") 2% 9 or 2* *witha= 6orb=9 M1
= 2%*9 or = 2°>*3asfinal answer with no errors ofy =)6x +9 or 3(X + AL
3)
(2 marks)
9 e or(32)3x+1 or ( I +1))2 or¥ B F°
9*=for example or (32 3™ or 3 { 3)> or( é)y or 9 M1
or y=2(3x +)
=32 or y=&+2ora=6,b=2 Al
(2 marks)
10(a) f(X)=(x 4)?° 3 M1A1
(2)
10(b)
Bl
@, 19 a1
Bl
N
4, 3)
3)
100 | pr=(0 -4)° (29 F M1
PQ=v4> 46 Al
PQ=4/17 Al
)
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Question Scheme Marks
(8 marks)
11(a) | Discriminant: b - 4ac=(k +3)” - 4k or equivalent M1A1
(2)
11(b) (k+3)?- 4k =k*> +2k+9=(k+1)*+8 M1A1
(2)
11(c) For real rootsp’ - 4ac2 0 or b*- 4ac>0or (k+1° 8 © M1
(k+1)* 2 O for allk, sob? - 4ac> 0, so roots are real forak  (or equiv.) Al cso
(2)
(6 marks)
12(a) 4x-5 -X g (x p?, p, q areintegers.
{4x-5-¥ }=8¢ 4x 5g¢ (B2 4 5 -g &« @ 1 M1
= 1 & 2¥ A1A1
3)
120) | {"b?-4ac' 3 4* 4( ¢ 5)-{ 16=2p M1
= -4 Al
(2)
12(c)
Y4 Correct & shape M1
© i Maximumwithin the 4" quadrant Al
-5
Curve cuts throughk5 or B1
(0, - 5)marked on they-axis
3)
(8 marks)
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Question Scheme Marks
13(a) (4x :) V2
Allow y* or y3 y2 NJadj dzt NB R B1
"4* =" not required
1)
13(b) 8y’-9y 4 By 1y 1-0 =y Yor "
B(2)-1(2)-1) & ¥
2X(ory):%, 1 Al
Xx=3 X © M1A1
4)
(5 marks)
14 X(L- 4x) B1
Accept X(-4xX 4) or - x(4X 1) or - x( 1 4xX)oreven 4x(: - xX)or
equivalent
guadratic (or initial cubic) into two brackets M1
X(1- 2x)A +2x)or x(2x (2 Dorx(x D X -1 Al
(3 marks)
15 25x- 9 =x(25 9K’ B1
(25- 9%* )=(5+3)(5-3X) M1
25x- 9 =x(5 3X)(5 X Al
(3 marks)
16(2) f(-2) 2( 9 7 2 1q- 2 2 M1
=0 so X+2) is a factor Al
2
16(b) f(X)=(x 2)(2¥ *lx 12 M1A1
f(¥) =(x &)(2x 3)(x 4) dM1A1
4)
(6 marks)
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Question Scheme Marks
17(a) f()=2X -7¥% 4x 4
f2)=2(2°- 7(2° +49 # M1
=0,and so(x - 2)is a factor. Al
(2)
17(b) f()={(x -2}(2¥ 3x 2 M1A1
=(x -2)(x 2)(2x Dor(x 2%(x 1
or equivalent e.qg. dM1A1
=2(x -2)(x 2)(x iyor2x 2% (x &
(4)
(6 marks)
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Source paper Question New spec referencey Question description
number
1| C12012 3 2.2 Indices and surds
2| C12016 3 2.2 Manipulation of surds
3|C12014 2 2.1 Laws of indices for rational exponents
4| ClJune 2R |2 2.1 Laws of indices
5| C1Jan 2011 1 2.1 Indices and surds
6| C12012 2 2.1 Indices and surds
7| C12013 3 2.1 Laws of Indices for all rational components
8| C1Jan 2013 2 2.1 Indices and surds
9| C1 2016 2 21 Laws ofndices for rational exponents
10| C1 2017 5 2.3 Completing the square, graph
11| C1 2011 7 2.3 Quadratics
12| C1 2012 8 2.3 Quadratics
13| C1 2015 7 2.1and 2.3 Laws of indices, solution of quadratic equatio
14 | C1 Jan 2013 1 2.6 Polynomials, Factor theorem
15| C1June 2014R | 1 2.6 Cubic factorisation
16 | C2 2012 4 2.6 Polynomials, Factor theorem
17| C2 2014 2 2.6 Polynomials, factor theorem
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Question Scheme Marks
1 Either Or
y? =4- 4x+X° x> =4- 4y +y? M1
4(4- 4x+x?)- x> =11 4y? - (4- 4y+y?) =11
M1
or 4(2- xX¥ -X* H or 4y°- (2 -y)* H
3y’ +4y-15=0 Correct AL
3x°-16x+5=0 3 terms
(3x- D(x-5 =0, x=.. By-9)(y+3) =0, y=.. M1
1 5
X== x=5 =_ =-3 Al
3 y 3 y
5 1
=— =-3 XxX== x=5 M1Al
y 3 Y 3
(7 marks)
2 y=2x #4 X @x 4F 2 (
or
- M1
2X=Yy -4o0rx ¥—4
Y (y-4) #° ¥0(y 4 0=
8x*+36x +16 %
or M1 Al
2y°+2y -24 B
(4)(2x+1)(x #4) & ¥
or M1
(2)(y+4)y -3) & Y .=
Xx= 0.5x =4
or Al cso
y= 4,y 3
Subinto y=2x #
or M1

Sub into X = y-TA'
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Question Scheme Marks
y=3,y =4
and Al
x= 4, x =05
(7 marks)
3 y= 4x 1
Y (-4x 17 8 2 C Mt
21x* +10x +1 £ Al
(7x+)(3x 4 & (& )= ;4 dM1 Al
31
y=¢-. 3 M1 Al
(6 marks)
4(a) x* - 4k@ -2x) Bk( © M1
So X’ +8kx +k &* Alcso
2
4(b) (8k)* - 4k M1A1l
1
k:E(oe) Al
(3
4(c) X +ix £ @ so(x+1)’ D W M1
x= 1,y=11 A1AL
3
(8 marks)
5(a) 5x> 20 M1
x> 4 Al
2
5(b) x*- 4x-12=0
(x+2)(x -6)[=0] M1
X=6,-2 Al
X< 2 ,x>6 M1ALft
4)
(6 marks)
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Question Scheme Marks
6(a) 6x+x >17 8 M1
x>-1 Al
(2)
6(b .
(b) (x+3)(Xc1) [=0]Y x=c3and% M1A1
1
-3<x < 3 M1A1ft
(4)
(6 marks)
7(a) 3x-7 38 x
4x>10 M1
Xx>2.5, X >§ E X o0.e Al
2 2
(2)
7(b) Obtain x*- 9x -36 and attempt to solve x*- 9x -36 €
e.0.(x- 12)(x B3)=0sx= , OIX = 9° V81 144 ‘821+144 M1
12, ¢3 Al
-3 X 12 M1A1
(4)
7(c) 2.5<x @12 Alcso
(1)
(7 marks)
8(a) b’¢d4ac=kb 2qmo okl b H M1
k?¢6k+9¢n 6 ok) 30 orkb 2q 12 + &> 0 or better M1
kKk+X%b o B n Al cso
(3)
8(b) (k+3)kg1)[=0] M1
Critical values are k=1 ork=¢3 Al
60K22aAy3 da2dziaARSé NBIAZ2YD M1
k>1ork<c3 Al cao
(4)
(7 marks)
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Question Scheme Marks
9(a) Method 1: M1
Attempts b® - 4acfor a=(k +3), b =6 andtheirc c, k
b> - 4ac 6 4(k Hk 9 Al
(b° - 4ac 3 -4k* Bk 96
or Bl
-(* -4ac ¥ 4k®-8k -9€
(with no prior algebraic errorg
Asb® - 4ac >0,then-4k* 48k 96 0> andso,k®- 2k -24 @ Al
Method 2:
Considersy’ >4ac for a=(k +3), b=6andtheirc c,k k M1
6°>4(k +3(k H Al
4k* -8k 96 €or -4k* 8k 96 0>or 9>(k J)(k 5 B1
(with no prior algebraic errorg
and so,k? - 2k -24 @following correct work Al
4)
9(b) Attempts to solvek® - 2k -24 €to givek= M1
(Y Critical valuesk = 6, -4.)
k?- 2k -24 €gives -4<k <6
M1A1l
(3)
(7 marks)
10(a) b’- 4ac 0 ‘e.qg. M1
4°- 4(p -)(p 5) OCor
0># -4(p (P 5por
4 <4(p -D(p 5Sor
4(p-D(p -5) # Al
4<p* 6p 5
p°-6p 4 6 AL*
(3)
10(b) p’-6p4 & ¥ M1
p=3 /8 Al
p<3 ~f8Borp 3 8 M1A1

(4)
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Question

Scheme

Marks

(7 marks)
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Question Scheme Marks
11(a) 2pX- 6px #4p" *Bx 7-
or
;2 . M1
_,,aY*t7 8 ya+f 8
y=2pg—— 6P 4P
¢ 3 = g -
Examples
2pX- 6px #¥p 3x A Q5 2px  6px+ 4p 3x [+ P
ay+7 &7 0 dM1
205 g 6P Y by O 20 (100 9y B+
g - -
y=2pX -6px 4p 3x 7+
Eg.b’-4ac { 6p 3 42p(4p 3,b*- dac {10p 9" 4 2p(8p ddM1
4p?- 20p+9< 0 * Al*
(4)
11(b) (2p- 9(2p -) & ¥ .:toobtainp= M1
9 1
p—2, > Al
3<p <43 M1 Al
(4)
(8 marks)
12(a) P=20x 46 o.e Bl
20x+6 >40 XK M1
Xx>1.7 Al*
3)
12(b) Mark parts (b) and (c) together
A=2x(2x 4) 2x(6x 3} 16¢ 8 B1
16x°+8x -120 < M1
Try to solve their2x’ + x 15 8 e.g.(2x- 5)(x 43) €sox= M1
Choose inside regio M1
5 5 .
-3 X ;or 0<x <§(aSX|saIength) Al
()
12(c)
1.7<x < Blcao
(1)
(9 marks)
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Source paper | Question | New spec references | Question desdption
number
1| C12011 4 24 Simultaneous equations
2| C12016 5 23and 2.4 Simultaneous equationsone linear, one quadi
3| C12015 2 23and 2.4 Solution of simultaneous equations
4] C12013 10 2.4 Simultaneous equations, one limeone quadra
5(ClJan 2012 |3 2.5 Inequalities
6| C12013 5 2.5 Inequalities
7|C12014 3 2.5 Solution of linear and quadratic inequalities
8| ClJan 2011 |8 2.3and 2.5 Quadratics, laqualities, Polynomials, Factor t
9(ClJan2013 |9 2.3and 2.5 Quadratics, Inequalities
10| C1 2015 5 2.3and 2.5 Discriminant, solution of inequality by formule
11| C1 2016 8 2.3,2.4, 25, 2.6 and 2.] Inequalities and discriminant
12 | C1 June 2014HK 6 2.5 Solution of linear and quadratic inequalities
1| C12011 4 24 Simultaneous equations
2| C12016 5 23and 2.4 Simultaneous equationsone linear, one quad
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Question Scheme Marks
1 . & § 54, 0
§2- 3 g & % (%) 2562@&3- X X M1
¢ - ¢ -
=32, -24x, ¥2&¢ B1 AlAL
(4 marks)
2 (34
F+CI(Lx) ICI(L1x* CGE(LX.
First term of 243 Bl
(e +(°c, 2 ) +(°c ..2x)z M1
=(243..) 2By 20 905
3 9 27 Al
10
=(243..) -13% BK E><3. Al
(4 marks)
3 28 X 1%
-~ 0
¢ 4 =
8088 1 6 18,04 2 &
2°+ %ae_x 6+ &2 63X _ 6 M1
¢l 2E4TF T 2F T
=1024 -128& +72& B1 A1 Al
(4 marks)
4 g;u 3x 8(
5 (
o 2
1+12x Bl
8(7)a3( o 8(7)(6) %’ g
2' T +“
&2 ? "
43X
e qge 3
..+ B3¢ +18% +. AlA1
(4 marks)
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Question Scheme Marks
5(a) 243 as a constant tern B1
seen
405 x Bl
{B+bx°} =@ £GEfbx) G (3 bxy
°C,3 ... X
= 243 +40BX 42707 ¥ ("2 or ML
(°c, ... %)
2700°x° or 270 (xY Al
(4)
5(b) Establishes an equatio
{2(coeff X)= coeffx2} Y 2(408 )= 276 from their coefficients M1
Condone 2 on the wron
sideof the equation
10 . Q b=3
sq =820 v % = _ Al
[ 270 y (Ignoreb = 0, if seen)
(2)
(6 marks)
6(a) @+ 4 & .3 X X B1
8 37 8
—( )? (X) M1 Al
= #£ X §+x3 or = 1.75¢ 8.87% Al
(4)
6(b) States or implies that= 0.1 B1
Substitutes their value of (provided it is <1) into series obtained in (a) M1
i.e.1+0.2+0.0175 + 0.000875, = 1.2184 Al cao
(3)
(7 marksg
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Question Scheme Marks
7(a) (2- X\ =64 . B1
{@- 3P} =2 *GQ@F(3) °€@(xF M1
=64 -576k 1665 A1A1
(4)
7(b) 3 X g
4+2 @34 -576& +) or %+— @34 -57& 2166 )‘or
¢ 2%
G+ X 8- 12f 578 orgﬂ % - 15+ 578 —fzmmﬁ M1
¢ 2 = c2 - ¢ 2= c2 = 5
or 64+ 32X, -57& 28% , 2168  108Earefine.
=64 -544& 187X A1A1
3)
(7 marks)
8(a) 4406
%4 g = % (1 +X)" coefficients ofk* andx® are p and g respectively
€7 B1
b=36
/' YRARF (0S4 &aK2dA R o dulSindEq réspertbighE A T
1)
8(b) 3400
Term 1:% gor “°C, or 40, A03NEEET) ) 91399
c 4 = 436
040~
Term 2:%5 gor *°C, or 40 A0E9EHENEO)  eegnog
co~ 435 9
Hence,ﬂ = —6580086— 36 = 7.23
p 91390 | 5 y
Any one of Term 1 or Term 2 correct (Ignore the labgl afid/or q) M1
Both of them correct. (Ignore the label pand/or q) Al
658008
oe Al oe cso
91390
(3)
(4 marks)
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Question Scheme Marks
9(a) (2- %) =2 € 2Z2( x) ‘G2 ( K}
() f()=(1 *x)(2 9¥° A 232x B%
First term of 16 in their final series Bl
At least one 01(4013 3x) or(“g 3. x%) M1
=(16) -28& 1944 A1A1
4)
9(b) A="16" B1ft
1)
%€ Ha+k(2 -9 4 teg(16 288 { 194& }) M1
xterms: - 288x +l&kx = 23X
giving,16k = 56 Y k -—-g Al
(2)
9(d) x* terms: 1944¢ - 28& X
So, B =1944 -28%7 8 =944 1008 & M1 Al
g -
(2)
(9 marks)
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Source paper Question New spec references Question description
number
1| C22012 1 4.1 Binomial expansion
2| C2 2017 1 4.1 Binomial expansion
3| C22015 1 4.1 Binomial expansion
4| C2June 2014R | 1 4.1 Binomial expansion
5| C22011 Q2 4.1 Binomial expansion
6 | C2 Jan 2012 Q3 4.1 Binomial expansion
7| C22014 3 4.1 Binomial expansion
8 | C2 Jan 2011 5 4.1 Binomial expansion
9| C2 2016 5 4.1 Binomial expansion
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Question Scheme Mar ks
1 . . .
Mid-point of PQis (4, 3) Bl
0-6 & 3§
P m= ’ a-—-0 Bl
Q 9-(-1) ¢ b5+
. . 1 5
Gradient perpendicular ®Q = — ( g) M1
m
5
y-3 =(x 4) M1
3
5x- 3y -11 € or3y¢5x+11 =0 or multiples e.g. 4@ 6y¢22 =0 Al
(5 marks)
2(a) Method Method 2
Lgradient=Y"Y 2 (M 3 y-y_x X y-oy_x-x | MLAL
Xx-% 17 4 Y-y % % 6 -8
3 3 3
-2 =—=(X yory+4 = —(x 7ory=their —'x ¢ M1
y 4( yory 4( yory 2
Y °(4y Bx 5) O Al
Method 3: Substitutex=¢1,y= 2 andk= 7,y =¢4 intoax + by + ¢=0 M1
cat2b+c=H0 and @¢db+c=0 Al
Solve to obtaira= 3, b=4 andt =¢5 or multiple of these numbers M1 Al
(4)
2(b) Attempts 4
gradient LM® gradient MN = 1 so Or (y+4) =(x 7¥) equation withx ML
3 4p*4 pra_4 16 bt't3td
-— S = =— = substitute
4 16- 7 16- 7 3
934
p+t4 = 3 Yo = ,p=8 Soy=, y=8 M1 A1l
(3)
2(c) : S p+6 Or use 2 perpendicular line equation
Either ¢=) p or 2+p+4 through L andN and solve foy M1
(y=)14 Al
(2)
(9 markg

89




AS and A level Mathematics Practice Paper Coordinate geometryi Mark scheme

Question Scheme Mar ks
3(@) Gradient ofl, :g oe Bl
PointP= (5, 6) Bl
5 y-e
4 x-5
ory-"6" =§(x 5) M1
4
or"6"= -E(S) ¢ O .
4
5x+4¢49=0 Al
(4)
3(b) y=0 Y5x #(0 49 & xY ..
. . M1
ory=0 Y5(0) =4x 30 X
y=0 Y5x #4(0 49 G xY .. "
andy=0 Y5(0) =4x 30 ¥X
1 [1] "
Method 1:§ST3 6
1
Zs3 v N g’
5 ('9.8 2.5 '8
1
Method Z:ESP3 PT
1 . 2 PR ) TAP
52\ - 25y ('6) (98" ¥ -( 9%
%1 3/41 g{ 413‘
¢ 2 2 > = ddm1
Method 3:2 Triangles
1, (5 +2.5) %' E+ ('8.8"' 5)-'6"3.
2 2
Method 4: Shoelace method
15 9.8 - 25 1 1
3 0o o ET_§|(o+o 15 (58.8 o+q)+_2| Z3|8-
Method 5: Trapezium + 2 triangles
1 1 1
Z3 N 310! i £'0.8" 5 '6'
> (‘'2.5" 3'2 2(2 6) 5 5 £9.8" 5 '6
=36.9 Al
(4)
(8 marks)
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Question Scheme Mar ks
4(a) (@) 2x+3y =26 Y3y =26 and attempt to findm fromy=mx+c M1
. 26 2
Y y=— —X so gradient = — Al
(Yy 3 3 ) g 3
Gradient of perpendicular= -1 (= § M1
Perp their gradient =~ 2
. 3
Line goeghrough (0,0) soy = > X Al
(4)
4(b) 3 : o
(b) Solves theiy = > X with their 2x+ 3y =26to form equation inxor iny [ M1
Solves their equation iror inyto obtainx=ory = e dm1i
Xx=4 or any equivalent e.g. 156/39 oy=6o0.a.e Al
26 .
B= (O,?) used or stated in (b) Bl
Area =£3 4" 3ﬁ ~ dm1i
2 3
52 . -
= 3 (oe with integer numerator and denominator) Al
(6)
(20 marks)
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Question

Scheme

Mar ks

5(a)

L:4y+3 =2x Yy

X 231-; A(p, 4) lieson L,

N -

{p3 9% or 1—29 or 9.

Bl

(1)

5(b)

or

M1 Al

B1ft
M1
Al
()

5(c)

or

M1

Al Al cso
€))

5(d)

*)

aamé
Al ft
Alcso

3)

5(e)

Finding the area of any triangl

M1

Bl

Al
©3)

(15 marks)
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