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Instructions

e Use black ink or ball-point pen.

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

o Fill in the boxes at the top of this page with your name, centre number and candidate number.
o Answer all the 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.

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

Information

e A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
e There are 17 questions in this question paper. The total mark for this paper is 80.

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.

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

Advice

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

o If you change your mind about an answer, cross it out and put your new answer and any working
underneath.
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AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme

Show that —2—— can be written in the form va + b, where a and b are integers.

V12 -8
(Total 5 marks)

(a) Simplify
J50 -8
giving your answer in the form a+/2 , where a is an integer.
)
(b) Hence, or otherwise, simplify
1243
J50-+18
giving your answer in the form b/c, where b and c are integersand b # 1
®)

(Total 5 marks)

[N

(@) Write down the value of 32
1)

2

(b) Simplify fully (32x°) *

@)
(Total 4 marks)

3

(a) Evaluate 81°
2

(b) Simplify fully x2£4x-$j

)
(Total 4 marks)
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AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
1
(@) Find the value of 16 *
)

(b) Simplify x(Zx_iJ

)
(Total 4 marks)

3
(@) Evaluate (32)°, giving your answer as an integer.

)

(b) Simplify fully (254X4J2

)
(Total 4 marks)

5

(a) Find the value of 83
@)

1
(2x2)°
4x°

(b) Simplify fully

@)
(Total 5 marks)

Express 8 * 3 in the form 2Y, stating y in terms of x.

(Total 2 marks)

Express 9 * 1 in the form 3Y, giving y in the form ax + b, where a and b are constants.
(Total 2 marks)
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AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
f(x) = x> —8x + 19

(@) Express f(x) in the form (x + a)2 + b, where a and b are constants.

)
The curve C with equation y = f(x) crosses the y-axis at the point P and has a minimum
point at the point Q.
(b) Sketch the graph of C showing the coordinates of point P and the coordinates of
point Q.
®3)
(c) Find the distance PQ, writing your answer as a simplified surd.
®3)

(Total 8 marks)

f(x) =x%+ (k+ 3)x + k,
where k is a real constant.
(a) Find the discriminant of f(x) in terms of k.
)

(b) Show that the discriminant of f(x) can be expressed in the form (k + a)? + b, where a and
b are integers to be found.

)
(c) Show that, for all values of k, the equation f(x) = 0 has real roots.

)
(Total 6 marks)




AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
12*, Ax —-5-x2=q— (X + p)?

where p and g are integers.

(@) Find the value of p and the value of g.

(©)
(b) Calculate the discriminant of 4x — 5 — x2.

)

(c) Sketch the curve with equation y = 4x — 5 — x?, showing clearly the coordinates of any
points where the curve crosses the coordinate axes.

3)
(Total 8 marks)

13*. Given thaty = 2%,
(@) express 4*in terms of y.
1)
(b) Hence, or otherwise, solve
8(4)-9(2) +1=0.
(4)
(Total 5 marks)

14*. Factorise completely x — 4x3

(Total 3 marks)

15*. Factorise fully 25x —9x®
(Total 3 marks)




16.

17.

AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
f(x) = 2x3 — 7x% — 10x + 24.

(@) Use the factor theorem to show that (x + 2) is a factor of f(x).
(2)
(b) Factorise f(x) completely.

(4)
(Total 6 marks)

f(x) = 2x3 — 7x% + 4x + 4.
(@) Use the factor theorem to show that (x — 2) is a factor of f(x).
)
(b) Factorise f(x) completely.

(4)
(Total 6 marks)

TOTAL FOR PAPER: 80 MARKS
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Instructions

Use black ink or ball-point 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 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.

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

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
There are 12 questions in this question paper. The total mark for this paper is 85.

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

Calculators must not be used for all questions.

Advice

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.

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



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

X+y=2
4y —x? =11
(Total 7 marks)
2. Solve the simultaneous equations
y+4x+1=0

y2+5x2+2x =0
(Total 6 marks)

3. Solve the simultaneous equations
y—-2x-4=0
4x% +y? +20x=0
(Total 7 marks)

4.  Given the simultaneous equations
2x+y=1
x2 —4ky + 5k = 0
where Kk is a non zero constant,

(@) show that x®+ 8kx +k=0.

)
Given that x? + 8kx + k = 0 has equal roots,
(b) find the value of k.

®)
(c) For this value of k, find the solution of the simultaneous equations.

®)

(Total 8 marks)




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

Find the set of values of x for which

(@) 4x—5>15-x,

)
(b) x(x—4)>12.

(4)

(Total 6 marks)

Find the set of values of x for which
(@ 2(3x+4)>1-x,

)
(b) 3x*+8x—-3<0.

(4)
(Total 6 marks)

Find the set of values of x for which

@ 3x—-7>3-x,

(2)
(b) X2 9x < 36,

(4)
(c) both 3x—7>3—xand x*—9x < 36.

1)

(Total 7 marks)




10.

AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
The equation x? + (k — 3)x + (3 — 2k) = 0, where k is a constant, has two distinct real roots.

(a) Show that k satisfies
k?+2k—3>0
@)
(b) Find the set of possible values of k.

4)
(Total 7 marks)

The equation
(k + 3)x? + 6x + k =5, where k is a constant,

has two distinct real solutions for x.

(@) Show that k satisfies

k? — 2k — 24 <0.
(4)
(b) Hence find the set of possible values of k.
@)
(Total 7 marks)

The equation
(p—1)x% + 4x + (p — 5) = 0, where p is a constant,
has no real roots.
(a) Show that p satisfies p>—6p + 1 > 0.
@)
(b) Hence find the set of possible values of p.
(4)
(Total 7 marks)

10
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The straight line with equation y = 3x — 7 does not cross or touch the curve with equation
y = 2px% — 6px + 4p, where p is a constant.

(@) Show that 4p% — 20p + 9 < 0.
4)
(b) Hence find the set of possible values of p.
4)
(Total 8 marks)

11
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12.

«— 2%+ 1—>

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

Figure 1 shows the plan of 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.

®)
Given that the area of the garden is less than 120 m?,
(b) form and solve a quadratic inequality in x.

(®)
(c) Hence state the range of the possible values of x.

1)

(Total 9 marks)

TOTAL FOR PAPER: 85 MARKS
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Instructions

Use black ink or ball-point 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 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.

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

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
There are 9 questions in this question paper. The total mark for this paper is 49.

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

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.

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

underneath.

13
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Find the first 3 terms, in ascending powers of x, of the binomial expansion of

(2 - 3x)°,

giving each term in its simplest form.

4)
(Total 4 marks)

Find the first 4 terms, in ascending powers of X, of the binomial expansion of

o)

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

Find the first 3 terms, in ascending powers of x, of the binomial expansion of

(-3

giving each term in its simplest form.

(Total 4 marks)

Find the first 4 terms, in ascending powers of x, of the binomial expansion of

8
( 3X]
2

giving each term in its simplest form.

(Total 4 marks)

14



AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
5. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

(3 + bx)°

where b is a non-zero constant. Give each term in its simplest form.

(4)

Given that, in this expansion, the coefficient of x? is twice the coefficient of x,

(b) find the value of b.

)
(Total 6 marks)

6. (a) Find the first 4 terms of the binomial expansion, in ascending powers of X, of

X 8
[1+—j :
4
giving each term in its simplest form.
(4)

(b) Use your expansion to estimate the value of (1.025)8, giving your answer to 4 decimal
places.

©)

(Total 7 marks)

15
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(a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of (2 — 3x)°,
giving each term in its simplest form.

(4)
(b) Hence, or otherwise, find the first 3 terms, in ascending powers of x, of the expansion of

(1+ g] (2 - 3%)°.

3
(Total 7 marks)

40 ]
Given that = ﬂ ,
4 41!

(@) write down the value of b.

1)

In the binomial expansion of (1 + x)*°, the coefficients of x* and x° are p and q respectively.

(b) Find the value of 3,
p

@)
(Total 4 marks)

16
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(@) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

(2 —9x)4,
giving each term in its simplest form.
(4)
f(x) = (1 + kx)(2 — 9x)*, where k is a constant.
The expansion, in ascending powers of x, of f(x) up to and including the term in x? is
A —232x + BX?,
where A and B are constants.
(b) Write down the value of A.
1)
(c) Find the value of k.
)
(d) Hence find the value of B.
)

(Total 9 marks)

TOTAL FOR PAPER: 49 MARKS

17
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Instructions

Use black ink or ball-point 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 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.

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

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
There are 12 questions in this question paper. The total mark for this paper is 100.

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

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

Advice

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.

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

underneath.

18
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The points P and Q have coordinates (-1, 6) and (9, 0) respectively.

The line | is perpendicular to PQ and passes through the mid-point of PQ.

Find an equation for I, giving your answer in the form ax + by + ¢ =0, where a, b and c are
integers.

(Total 5 marks)

Diagram NOT

TA
to scale
N(le, p)

L(-1, 2)<

[~ »

0 \O/ X

M(7,-4)
Figure 1

Figure 1 shows a right angled triangle LMN.
The points L and M have coordinates (-1, 2) and (7, —4) respectively.
(a) Find an equation for the straight line passing through the points L and M.
Give your answer in the form ax + by + ¢ = 0, where a, b and c are integers.
(4)
Given that the coordinates of point N are (16, p), where p is a constant, and angle LMN = 90°,
(b) find the value of p.
®)
Given that there is a point K such that the points L, M, N, and K form a rectangle,
(c) find the y coordinate of K.
)
(Total 9 marks)

19
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VA

Not to scale

>‘<V

Figure 1

The straight line 11, shown in Figure 1, has equation 5y = 4x + 10
The point P with x coordinate 5 lies on |1
The straight line |2 is perpendicular to 11 and passes through P.

(@) Find an equation for I , writing your answer in the form ax + by + ¢ =0 where a, b
and c are integers.

(4)
The lines Iy and I, cut the x-axis at the points S and T respectively, as shown in Figure 1.

(b) Calculate the area of triangle SPT.
(4)
(Total 8 marks)

20



AS and A level Mathematics Practice Paper — Algebra (part 1) — Mark scheme
4*,

Figure 2

The line I1, shown in Figure 2 has equation 2x + 3y = 26.
The line I passes through the origin O and is perpendicular to |;.

(@ Find an equation for the line I>.

(4)
The line I, intersects the line |1 at the point C. Line l1 crosses the y-axis at the point B as
shown in Figure 2.
(b) Find the area of triangle OBC. Give your answer in the form % , Where a and b are
integers to be determined.
(6)

(Total 10 marks)

21
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The line L1 has equation 4y + 3 = 2x.

The point A (p, 4) lies on L.
(@) Find the value of the constant p.

1)
The line L passes through the point C (2, 4) and is perpendicular to L.

(b) Find an equation for L giving your answer in the form ax + by + ¢ = 0, where a, band c
are integers.

()
The line Ly and the line L> intersect at the point D.
(c) Find the coordinates of the point D.

(©)
(d) Show that the length of CD is g\/s.

@)
A point B lies on L; and the length of AB = V80.
The point E lies on L such that the length of the line CDE = 3 times the length of CD.
(e) Find the area of the quadrilateral ACBE.

®)

(Total 15 marks)

22
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6*.

VA ]

Not to scale

- Y

/o TN

Figure 3
The points P (0, 2) and Q (3, 7) lie on the line |1, as shown in Figure 3.

The line 12 is perpendicular to Iy, passes through Q and crosses the x-axis at the point R, as
shown in Figure 3.

Find
(@) an equation for I, giving your answer in the form ax + by + ¢ = 0, where a, b and c are
integers,

(®)
(b) the exact coordinates of R,

)
(c) the exact area of the quadrilateral ORQP, where O is the origin.

()

(Total 12 marks)

7. Acircle C has centre (—1, 7) and passes through the point (0, 0). Find an equation for C.

(Total 4 marks)

23
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Diagram not
drawn to scale

"

Figure 4
The circle C has centre P(7, 8) and passes through the point Q(10, 13), as shown in Figure 4.

(@) Find the length PQ, giving your answer as an exact value.

)

(b) Hence write down an equation for C.

)
The line | is a tangent to C at the point Q, as shown in Figure 4.

(c) Find an equation for I, giving your answer in the form ax + by + ¢ = 0, where a, b and ¢
are integers.
(4)

(Total 8 marks)

The circle C has equation

X2+ y2+4x—2y—11=0.
Find
(@) the coordinates of the centre of C,
)
(b) the radius of C,
)

(c) the coordinates of the points where C crosses the y-axis, giving your answers as
simplified surds.

(4)
(Total 8 marks)

24
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The circle C has equation
x2+y?2—10x+6y+30=0

Find
(@) the coordinates of the centre of C,

)
(b) the radius of C,

)
(c) they coordinates of the points where the circle C crosses the line with equation x = 4,

giving your answers as simplified surds.
©)

(Total 7 marks)

v &

=

Figure 5

Figure 5 shows a circle C with centre Q and radius 4 and the point T which lies on C. The
tangent to C at the point T passes through the origin O and OT = 65.

Given that the coordinates of Q are (11, k), where k is a positive constant,

(@) find the exact value of k,
@)
(b) find an equation for C.

(2)
(Total 5 marks)

25
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The circle C, with centre A, passes through the point P with coordinates (-9, 8)
and the point Q with coordinates (15, —10).

Given that PQ is a diameter of the circle C,

(@) find the coordinates of A,

)
(b) find an equation for C.

@)
A point R also lies on the circle C.
Given that the length of the chord PR is 20 units,
(c) find the length of the shortest distance from A to the chord PR.

Give your answer as a surd in its simplest form.

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

)

(Total 9 marks)

TOTAL FOR PAPER: 100 MARKS

26
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Instructions

Use black ink or ball-point 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 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.

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

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
There are 11 questions in this question paper. The total mark for this paper is 99.

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

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

Advice

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.

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

underneath.
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Given

y:\/;+i+4, x>0
X

N

: d - : . .
find the value of d—y when x = 8, writing your answer in the form a\/E, where a is a rational
X

number.

(Total 5 marks)

Given that

1 3 _
y:3x2+6x3+2X !

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

(Total 6 marks)

Differentiate with respect to x, giving answer in its simplest form
x° + 64/
2x?

(Total 4 marks)

4

y=5x3 — 6x3 +2x— 3.
(@ Find g—y giving each term in its simplest form.
X
(4)
2

. d%y
b) Find
(b) I

)
(Total 6 marks)

28
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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 radius x mm and height h mm, as shown in Figure 1.

Given that the volume of each tablet has to be 60 mm?3,

(@) express h in terms of x,

1)
(b) show that the surface area, A mm?, of a tablet is given by A = 2zx? + %

®)
The manufacturer needs to minimise the surface area A mm?, of a tablet.
(c) Use calculus to find the value of x for which A is a minimum.

(5)
(d) Calculate the minimum value of A, giving your answer to the nearest integer.

)
(e) Show that this value of A is a minimum.

)

(Total 13 marks)

29
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A solid glass cylinder, which is used in an expensive laser amplifier, has a volume of

757¢cmd.

The cost of polishing the surface area of this glass cylinder is £2 per cm? for the curved
surface area and £3 per cm? for the circular top and base areas.

Given that the radius of the cylinder is r cm,

(@) show that the cost of the polishing, £C, is given by

C=6rr2+ 2207
r

(4)

(b) Use calculus to find the minimum cost of the polishing, giving your answer to the nearest
pound.

()
(c) Justify that the answer that you have obtained in part (b) is a minimum.

1)

(Total 10 marks)

30
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Figure 2

Figure 2 shows a flowerbed. Its shape is a quarter of a circle of radius x metres with two
equal rectangles attached to it along its radii. Each rectangle has length equal to x metres and
width equal to y metres.

Given that the area of the flowerbed is 4m?,

(@) show that

_ 16 — 7 x?
8x
®)
(b) Hence show that the perimeter P metres of the flowerbed is given by the equation
P= 8 + 2X.
X
@)
(c) Use calculus to find the minimum value of P.
(®)
(d) Find the width of each rectangle when the perimeter is a minimum.
Give your answer to the nearest centimetre.
)

(Total 13 marks)

31
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D

Figure 3

Figure 3 shows the plan of a pool.

The shape of the pool ABCDEFA consists of a rectangle BCEF joined to an equilateral
triangle BFA and a semi-circle CDE, as shown in Figure 3.

Given that AB = x metres, EF =y metres, and the area of the pool is 50 m?,

(@) show that

y:@—g(ﬂ+2\/3)

X
@)

(b) Hence show that the perimeter, P metres, of the pool is given by

P :@ﬂ(ms-zw)
X 4

@)

(c) Use calculus to find the minimum value of P, giving your answer to 3 significant figures.
(%)

(d) Justify, by further differentiation, that the value of P that you have found is a minimum.
)

(Total 13 marks)

32



10.

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

The volume V cm? of a box, of height x cm, is given by

V=4x(5-x)%, 0<x<b5.

(@) Find 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 part (b) is a maximum.
)

(Total 10 marks)

Joan brings a cup of hot tea into a room and places the cup on a table. At time t minutes after
Joan places the cup on the table, the temperature, 8 °C, of the tea is modelled by the equation

0 =20+ Ae™™,
where A and k are positive constants.
Given that the initial temperature of the tea was 90 °C,

(@) find the value of A.
)

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

m)&mwmmk:élnz

©)

(c) Find the rate at which the temperature of the tea is decreasing at the instant when t = 10.
Give your answer, in °C per minute, to 3 decimal places.

(3)

(Total 8 marks)
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The mass, m grams, of a leaf t days after it has been picked from a tree is given by
m = pe ™,
where k and p 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 of p.

1)
1
(b) Show thatk = 2 In 3.
(4)
. dm
(c) Find the value of t when ’m =—0.6In 3.
(6)

(Total 11 marks)

TOTAL FOR PAPER: 100 MARKS
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Answer the questions in the spaces provided — there may be more space than you need.
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The curve C: has equation

y = X3(X + 2).

(@) Find d_y_
dx

)
(b) Sketch C1, showing the coordinates of the points where C1 meets the x-axis.

@)
(c) Find the gradient of C; at each point where C1 meets the x-axis.

)
The curve C; has equation

y=(X—-K>*x—k+2),

where k is a constant and k > 2.
(d) Sketch C», showing the coordinates of the points where C, meets the x and y axes.

®)

(Total 10 marks)

The curve C has equation
y=(x+1)(x + 3)2
(a) Sketch C, showing the coordinates of the points at which C meets the axes.
(4)
dy _ ..
(b) Show that rvi 3x° + 14x + 15.
@)
The point A, with x-coordinate -5, lies on C.

(c) Find the equation of the tangent to C at A, giving your answer in the form y = mx + c,
where m and ¢ are constants.

(4)
Another point B also lies on C. The tangents to C at A and B are parallel.
(d) Find the x-coordinate of B.
3)
(Total 14 marks)
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The curve C has equation

y= (x> +4)(x-3) |

x # 0.
2X
o dy o

(@ Find ™ in its simplest form.
®)

(b) Find an equation of the tangent to C at the point where x = —1.

Give your answer in the form ax + by + ¢ = 0, where a, b and c are integers.

()

(Total 10 marks)

The curve C has equation y = 2x3 + kx? + 5x + 6, where k is a constant.

(@ Find d_y_
dx

)
The point P, where x = -2, lies on C.
The tangent to C at the point P is parallel to the line with equation 2y — 17 x — 1 = 0.
Find
(b) the value of k,

(4)
(c) the value of the y coordinate of P,

)

(d) the equation of the tangent to C at P, giving your answer in the form ax + by + ¢ = 0,
where a, b and c are integers.

)
(Total 10 marks)
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The curve C has equation

y=2x—8x+5, x>0.

(@) Find (;_y giving each term in its simplest form.
X

©)

The point P on C has x-coordinate equal to % :

(b) Find the equation of the tangent to C at the point P, giving your answer in the form
y =ax + b, where a and b are constants.

(4)
The tangent to C at the point Q is parallel to the line with equation 2x — 3y + 18 = 0.
(c) Find the coordinates of Q.
(®)
(Total 12 marks)

The curve C has equation

3

x3—9x5+§+30, x> 0.
X

y:

N |-

(@) Find dy
dx

(4)
(b) Show that the point P(4, —8) lieson C
)

(c) Find an equation of the normal to C at the point P, 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 1 shows a sketch of the curve C with equation

The curve crosses the x-axis at the point A.

1)

(@) Find the coordinates of A.

(b) Show that the equation of the normal to C at A can be written as
2x+8y —1=0.
(6)

The normal to C at A meets C again at the point B, as shown in Figure 1.
(4)

(c) Find the coordinates of B.
(Total 11 marks)
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8*.

VA

Figure 2

A sketch of part of the curve C with equation

y:20—4x—§, x>0
X

is shown in Figure 2.
Point A lies on C and has an x coordinate equal to 2.
(@) Show that the equation of the normalto Cat Aisy =-2x + 7.
(6)
The normal to C at A meets C again at the point B, as shown in Figure 2.
(b) Use algebra to find the coordinates of B.
(®)
(Total 11 marks)
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VA

=V

=

C\O

A

Figure 3

Figure 3 shows a sketch of part of the curve with equation
y=4x3+9x>-30x-8, -05<x<22
The curve has a turning point at the point A.

(@) Using calculus, show that the x coordinate of A is 1

®)
The curve crosses the x-axis at the points B (2, 0) and C [—%,0)

The finite region R, shown shaded in Figure 3, is bounded by the curve, the line AB, and the
X-axis.

(b) Use integration to find the area of the finite region R, giving your answer to 2 decimal
places.

()
(Total 10 marks)

TOTAL FOR PAPER: 100 MARKS
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Find the values of x such that

2 logs x — logs(x — 2) = 2
(Total 5 marks)

Given that y = 3x?,
(@) show thatlogsy =1+ 2 logs X.
(©)
(b) Hence, or otherwise, solve the equation
1+ 2 logs x = logsz (28x — 9).

@)
(Total 6 marks)

Given that 2 logz (x + 15) — logz X = 6,
(@) show that x? —34x + 225 =0.

(®)
(b) Hence, or otherwise, solve the equation 2 logz (x + 15) — logz X = 6.

)

(Total 7 marks)
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4. (i) Find the exact value of x for which

logz (2x) = log2 (5x + 4) — 3.

(4)
(if) Given that
logay +310ga2 =5,
express y in terms of a.
Give your answer in its simplest form.
®)

(Total 7 marks)

5 (i) 2 log(x + a) = log(16a®), where a is a positive constant
Find x in terms of a, giving your answer in its simplest form.
@)
(i) logs(9y + b) — logs(2y — b) = 2, where b is a positive constant
Find y in terms of b, giving your answer in its simplest form.
(4)

(Total 7 marks)

6.  Find, giving your answer to 3 significant figures where appropriate, the value of x for which
(@) 5*=10,
)
(b) loga(x—2)=-1.

)
(Total 4 marks)

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

(@) e*°=8
(Total 3 marks)

44



10.

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

(@)

(b)

(©)

f(x) = —6x3 — 7x2 + 40x + 21

Use the factor theorem to show that (x + 3) is a factor of f(x)

)
Factorise f(x) completely.
(4)
Hence solve the equation
6(2%) + 7(2%) = 40(2") + 21
giving your answer to 2 decimal places.
©)

(Total 9 marks)

(i) Use logarithms to solve the equation 82 *1= 24, giving your answer to 3 decimal places.
®)
(if) Find the values of y such that
log2 (11y —3) —log23 -2 logz2y = 1, y>%
(6)
(Total 9 marks)
(i) Given that
loga(3b + 1) — logs(a—2) =1, a>2,
express b in terms of a.
@)
(if) Solve the equation
225 _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.

)

(if) Use algebra to find the values of x for which

Iogz(x+15)—4=%Iog2 X

(6)
(Total 8 marks)

(@) Sketch the graph of
y=3 x e R,
showing the coordinates of any points at which the graph crosses the axes.
)

(b) Use algebra to solve the equation 3% — 9(3%) + 18 = 0, giving your answers to 2 decimal
places where appropriate.

()

(Total 7 marks)

TOTAL FOR PAPER: 79 MARKS
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There are 12 questions in this question paper. The total mark for this paper is 100.

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

Calculators must not be used for all questions.

Advice

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.
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v ok
C.
4 0 g
Figure 1

Figure 1 shows a sketch of the curve C with equation

l +1, x#0.
X

y =
The curve C crosses the x-axis at the point A.
(a) State the x-coordinate of the point A.
1)
The curve D has equation y = x?(x — 2), for all real values of x.

(b) On acopy of Figure 1, sketch a graph of curve D. Show the coordinates of each point
where the curve D crosses the coordinate axes.

©)

(c) Using your sketch, state, giving a reason, the number of real solutions to the equation
X2(x —2) = 1y 1
X

1)
(Total 5 marks)

48



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

4=2.4)

@]
" J

B(3.-8)

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = f(x). The curve has a maximum
point A at (-2, 4) and a minimum point B at (3, —8) and passes through the origin O.

On separate diagrams, sketch the curve with equation

(@) y=3f(x),
)

(b) y=1(x)-4.
©)

On each diagram, show clearly the coordinates of the maximum and the minimum points and
the coordinates of the point where the curve crosses the y-axis.
(Total 5 marks)
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- B e o ]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

-

Figure 3

Figure 3 shows a sketch of the curve with equation y = f(x) where

X
f(x) = —, 2.
(X) 5 X #

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

(@) In the space below, sketch the curve with equation y = f(x — 1) and state the equations of
the asymptotes of this curve.

@)

(b) Find the coordinates of the points where the curve with equation y = f(x — 1) crosses the
coordinate axes.

(4)
(Total 7 marks)
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1'1

Figure 4

2

—, x#0.
X
. 2
The curve C has equation'y =

Figure 4 shows a sketch of the curve with equationy =

5, x # 0, and the line | has equation y = 4x + 2.
X

(@) Sketch and clearly label the graphs of C and | on a single diagram.

On your diagram, show clearly the coordinates of the points where C and | cross the
coordinate axes.

(b) Write down the equations of the asymptotes of the curve C.

()

)
2

(c) Find the coordinates of the points of intersection of y = . S5andy =4x + 2.

(®)
(Total 12 marks)
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(a) Factorise completely 9x — 4x°,

3)
(b) Sketch the curve C with equation
y = 9x — 4x3,
Show on your sketch the coordinates at which the curve meets the x-axis.
@)
The points A and B lie on C and have x coordinates of —2 and 1 respectively.
(c) Show that the length of AB is k V10, where k is a constant to be found.
(4)

(Total 10 marks)

(0] 6 x
(3,-1)

Figure 5
Figure 5 shows a sketch of the curve C with equation y = f(x).
The curve C passes through the origin and through (6, 0).
The curve C has a minimum at the point (3, -1).

On separate diagrams, sketch the curve with equation

@ y=f(29,

©)
(b) y=-f(x),

©)
(c) y=f(x+p), where pisaconstantand 0 <p < 3.

(4)

On each diagram show the coordinates of any points where the curve intersects the x-axis and
of any minimum or maximum points.

(Total 10 marks)
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¥

Figure 6

Figure 6 shows a sketch of the curve with equation y = f(x) where
f(x)=(x+3)?(x-1), xeR.
The curve crosses the x-axis at (1, 0), touches it at (-3, 0) and crosses the y-axis at (0, —9).

(@) Sketch the curve C with equation y = f(x + 2) and state the coordinates of the points
where the curve C meets the x-axis.

@)
(b) Write down an equation of the curve C.
1)

(c) Use your answer to part (b) to find the coordinates of the point where the curve C meets
the y-axis.

)
(Total 6 marks)

(@) On separate axes sketch the graphs of

(i) y=-3x+c, wherecis a positive constant,
. 1
(i) y=—+5
X

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 that y = —3x + ¢, where c is a positive constant, meets the curve y = l+5 at two
distinct points, X
(b) show that (5 —c)? > 12

®3)
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(c) Hence find the range of possible values for c.

(4)
(Total 11 marks)

42 +8x+3=a(x+h)2+c
(a) Find the values of the constants a, b and c.

@)

(b) Sketch the curve with equation y = 4x? + 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 7 shows a sketch of the curve C with equation y = f(x), where

f(x) = x%(9 — 2x).
point A.

There is a minimum at the origin, a maximum at the point (3, 27) and C cuts the x-axis at the
(@) Write down the coordinates of the point A.

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

1)
(ii) y = f(3x).
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On each sketch you should indicate clearly the coordinates of the maximum point and any
points where the curves cross or meet the coordinate axes.

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

Figure 8
Figure 8 shows a sketch of part of the curve y = f(x), X € R, where
f(x) = (2x - 5)% (x + 3)
(@) Given that

(i) the curve with equation y = f(x) — k, X € R, passes through the origin, find the
value of the constant k,

(ii) the curve with equation y = f(x + ¢), x € R, has a minimum point at the origin,
find the value of the constant c.

@)
(b) Show that f'(x) = 12x? — 16x — 35

@)
Points A and B are distinct points that lie on the curve y = f(x).
The gradient of the curve at A is equal to the gradient of the curve at B.
Given that point A has x coordinate 3
(c) find the x coordinate of point B.

(5)

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

(i) y=x(x+2G-X),
(i) y=—2.
X

showing clearly the coordinates 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)3-x)+ — =0.
X

)
(Total 8 marks)

TOTAL FOR PAPER: 100 MARKS
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spend on each question.

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

Advice

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.
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Find
J(ze +£2+5]dx,
X

giving each term in its simplest form.

(4)
(Total 4 marks)

Find
4
2x* ——+3 |dx

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

Find

s 1
j 2X ——3—5 dx
4x

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

Use integration to find

giving your answer in the form a + b\3, where a and b are constants to be determined.

(Total 5 marks)
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A

= 4

Figure 1

Figure 1 shows a sketch of part of the curve C with equation

1,32

The curve C has a maximum turning point at the point A and a minimum turning point at the
origin O.

The line | touches the curve C at the point A and cuts the curve C at the point B.

The x coordinate of A is —4 and the x coordinate of B is 2.

The finite region R, shown shaded in Figure 3, is bounded by the curve C and the line .

Use integration to find the area of the finite region R.

(Total 7 marks)
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1
ﬂ:6x7+xx/x, x>0
dx

Given thaty = 37 at x = 4, find y in terms of x, giving each term in its simplest form.

(Total 7 marks)

A curve with equation y = f(x) passes through the point (2, 10). Given that
f'(x) = 3x> — 3x + 5,
find the value of f(1).
(Total 5 marks)

A curve with equation y = f(x) passes through the point (4, 25).
3 1
Given that f'(x) = gxz ~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 + ¢ = 0, where a, b and c are integers to be found.

(%)
(Total 10 marks)
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The curve C has equation y = f(x), x > 0, where
6—5x"

.

£(x) =30+

Given that the point P(4, -8) lies on C,

(@) find the equation of the tangent to C at P, giving your answer in the formy = mx + c,
where m and c are constants.

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

(5)
(Total 9 marks)

A curve with equation y = f(x) passes through the point (4, 9).
Given that

3Vx 9
f'X)= —— ———+2, x>0,
) 2 4+ x

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

(®)
Point P lies on the curve.
The normal to the curve at P is parallel to the line 2y + x = 0.
(b) Find the x-coordinate of P.

()

(Total 10 marks)
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11.

Vi

8

N
H_:F

0

Figure 2

Figure 2 shows the line with equation y = 10 — x and the curve with equation y = 10x — x> — 8.
The line and the curve intersect at the points A and B, and O is the origin.
(a) Calculate the coordinates of A and the coordinates of B.

(®)
The shaded area R is bounded by the line and the curve, as shown in Figure 2.
(b) Calculate the exact area of R.

()

(Total 12 marks)
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12. (a) Find

1
Jle(x2 -2) dx,

giving each term in its simplest form.

(4)

Figure 2

Figure 2 shows a sketch of part of the curve C with equation

1

y = 10x( x2 — 2), x >0.
The curve C starts at the origin and crosses the x-axis at the point (4, 0).

The area, shown shaded in Figure 2, consists of two finite regions and is bounded by the
curve C, the x-axis and the line x = 9.

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

ya

0

Figure 3

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

y=X(X +4)(x - 2).

The curve C crosses the x-axis at the origin O and at the points A and B.

(@) Write down the x-coordinates of the points A and B.

wu¥

1)

The finite region, shown shaded in Figure 3, is bounded by the curve C and the x-axis.

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

()

(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—x2 x2>0.

The finite region S, bounded by the x-axis and the curve, is shown shaded in Figure 3.

[

(@ Find

@)

(b) Hence find the area of S.
@)
(Total 6 marks)

TOTAL FOR PAPER: 100 MARKS
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~

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

Use black ink or ball-point 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 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.

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

Information

A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
There are 6 questions in this question paper. The total mark for this paper is 49.

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

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.

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

underneath.
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Solve, for 0 < x < 180°

cos (3x —10°)=-0.4
giving your answers to 1 decimal place. You should show each step in your working.

(Total 7 marks)

(@) Show that the equation
cos? x = 8sin?x — 6sin x

can be written in the form

(3sinx—1)2=2
(©)
(b) Hence solve, for 0 < x <360°,
cos?X = 8sin?x — 6sin x
giving your answers to 2 decimal places. -
5

(Total 8 marks)

(@) Show that the equation

tan 2x = 5 sin 2x

can be written in the form

(1-5cos2x)sin2x=0

)
(b) Hence solve, for 0 < x < 180°
tan 2x = 5 sin 2x
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

3sin?x+7sinx=cos’x—4
can be written in the form

4sinx+7sinx+3=0

)
(b) Hence solve, for 0 < x < 360°
3sinx+7sinx=cos’x—4
giving your answers to 1 decimal place where appropriate.
()

(Total 7 marks)

(i) Solve, for 0 < 8 < 360°, the equation 9 sin (@ + 60°) = 4, giving your answers to 1
decimal place. You must show each step of your working.

(4)

(if) Solve, for —z < x < x, the equation 2 tan x — 3 sin x = 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, for —180° < x < 180°,
tan(x — 40°) = 1.5,

giving your answers to 1 decimal place.

(©)
(i) (a) Show that the equation
sin@ tan @ =3cosO +2
can be written in the form
4cos’0 +2cos @ —1=0.
®)
(b) Hence solve, for 0 < 8 < 360°,
sin 6 tan @ =3 cos & + 2,
showing each stage of your working.
(®)

(Total 11 marks)

TOTAL FOR PAPER: 49 MARKS
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Question Scheme Marks
1
2 _ 2 8 (\/E - \/5) Writing this is sufficient for M1
25| (2 -6) " (2 + ) 1
{2(y22 + /8] For 12 -8 a
- 12 -8 This mark can be implied
2(2y3+242
= ( i \/_) B1B1
12-8
= J3+42 Al cso
(5 marks)
2(a) J50 —/18= 52 -32 M1
22 Al
(2)
2(b) 123 128 1
J50-+18  "2"\2
123 2 126
_ (N _ NP dm1
PR
=36 orb=3,c=6 Al
(3)
(5 marks)
3(a)
1
32° =2 B1
(1)
3(b) 1 (1Y
For 272 or = or (—j or 0.25 as coefficient of Xx*, for any value of k including
M1
k=0
. = A
Correct index forxso AX “or 70.6. for any value of A B1
1 -2
= R or 0.25 x Al cao
(3)
(4 marks)
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Question Scheme Marks
4(a) 3 1 3 1 1
812 = (812)°=9° or 812 =(81°)2 =(531441)2 M1
=729 Al
(2)
4(b) _t ) -2 16
(4x 2 )" =16x * OI’? or equivalent M1
L
x*(4x 2)* =16x Al
(2)
(4 marks)
5(a) 1 1
4 —
16 4+ =2or < or better M1
16 ¢
1 1
(16 4 :J 5 or 0.5 (ignore ) Al
(2)
5(b) 1)\ 4 4
(ZX 4J =2% 4 or - orequivalent M1
X_Z
RN
X{ZX 4] =2"or16 A1l cao
(2)
(4 marks)
6 3
@ {(3z)s}= (¥32) or §(32)° or 2° or 32768 M1
=8 Al
(2)
6(b 1 1 _
(b) N N N
4 ") Tl ) Y 1 M1
25x* )2
4
2 2
= — or —X Al
5x 5
(2)
(4 marks)
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Question Scheme Marks
7(a) 1
83=2 or 8> =32768 M1
5
83 =1 32 Al cao
(2)
7(b) 1) 3
(sz J =23x2 M1
8X° 50 or 2 dM1A1
4x? Ix
(3)
8 (872 = (22)""°) =259 or 2% witha=6orb=9 M1
= 2%*9 or = 2°@**3) 35 final answer with no errors or (y =)6x + 9 or 3(2x + AL
3)
(2 marks)
9 326041 g (32 )3”1 or (3(3><+l) )2 or 33 5 33
9¥*' = for example qr (3x 3)3“1 or 32 X(32 ) 3% or (9%)y or 9% M1
or y=2(3x+1)
=3%? or y=6x+20ra=6,b=2 Al
(2 marks)
10a | f(x)=(x—4)*+3 M1A1
(2)
10(b)
B1
(d, 19) 51
B1
N L
(4, 3)
(3)
10(c) PQ*=(0-4)"+(19-3)’ M1
PQ =+/4% +16° Al
PQ =417 Al

(3)
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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 roots, b —4ac>0 or b> —4ac>0 or (k+1)°+8>0 M1
(k +1)? >0 forall k, so b?> —4ac > 0, so roots are real forall k  (or equiv.) Al cso
(2)
(6 marks)
12(a) 4x -5-x* = g—(x—p)*, p, q are integers.
{4x -5-x° =} —[xz —4x + 5] = —[(x -2 -4+ 5] = —[(x ~2)? +1] M1
=-1-(x-2)7 A1A1
(3)
12(b) {"0® —dac" =} 4 - 4(-1)(-5) {=16- 20} M1
=—4 Al
(2)
12(c)
Y4 Correct M shape M1
o p . -
Maximum within the 4" quadrant Al
-5
Curve cuts through -5 or
(0, —5) marked on the y-axis B1
(3)
(8 marks)
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Question Scheme Marks
13(a) (4X :) y?
Allow y2 or yxyor “ysquared” Bl
"4* =" not required
(1)
13(b) 8y*—9y+1=(8y-1)(y-1)=0=y=...or
B(2)-D((2)-)=0=>2"=... M
2" (or y):l, 1 Al
8
X=-3 x=0 M1A1
(4)
(5 marks)
14 X(1 - 4x%) B1
Accept X(—4x*+1) or —x(4x’=1) or —x(-1+ 4x*) oreven 4x(: —x*)or
equivalent
quadratic (or initial cubic) into two brackets M1
X —2x)(L+ 2x) or —x(2x-1)(2x+1) or x(2x-1)(—2x-1) Al
(3 marks)
15 25x —9x° = x(25—-9x?) B1
(25—9x7) =(5+3x)(5-3x) M1
25x —9x° = x(5+3x)(5—3x) Al
(3 marks)
16(a) f(-2)=2.(-2)"-7.(-2)" ~10.(-2)+ 24 M1
=0 so (x+2) is a factor Al
(2)
16(b) f(x) = (x+2)(2x* —11x +12) M1A1
f(x)=(x+2)(2x—-3)(x—4) dM1A1
(4)
(6 marks)
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Question Scheme Marks
17(a) f(x)=2x3 —7x* +4x+4
f(2) = 2(2)° -7(2)" +4(2) + 4 M1
=0,and so (x — 2)is a factor. Al
(2)
17(b) f(x)={(x-2)}(2x* -3x - 2) M1A1

= (x = 2)(x = 2)(2x + D or (x — 2)°(2x +1)
or equivalent e.g. dM1A1
=2(X — 2)(x = 2)(x + H)or2(x — 2)’(x + %)

(4)

(6 marks)
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Source paper Question New spec references | 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 | C1June 2014R 2 21 Laws of indices
5] CllJan 2011 1 21 Indices and surds
6 | C12012 2 21 Indices and surds
7 | C12013 3 2.1 Laws of Indices for all rational components
8 | ClJan 2013 2 2.1 Indices and surds
9 | C12016 2 2.1 Laws of indices for rational exponents
10 | C1 2017 5 2.3 Completing the square, graph
11 | C12011 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 equations
14 | C1Jan 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
y2 =4 —4X+X? X2 =4—4y+y2 M1
4(4-4x+x*)—x* =11 4y? —(4-4y+y*) =11
M1
or 4(2—X)2—X2=11 or 4y2—(2—y)2:11
3y’ +4y-15=0 Correct AL
3x* -16x+5=0 3 terms
(Bx-1)(x-5)=0, X=.. (By-5)(y+3)=0, y=.. e
1 5
X=—= X=5 == y=-3 Al
3 y 3 y
5 1
=5 y=-3 x== X=5 M1A1
y 3 y 3
(7 marks)
2 y=2X+4=4x*+(2x+4)*+20x =0
or
_ M1
2x:y—4orx:y—4
2
= (y-4)*+y*+10(y-4)=0
8x*+36x+16=0
or M1 Al
2y*+2y-24=0
(4)(2x+1)(x+4)=0=x=...
or M1
(2)(y+4)(y-3)=0=>y~=..
x=-05x=-4
or Al cso
y=_41y=3
Subinto y=2x+4
or
M1

Subinto X= y—_4
2
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Question Scheme Marks
y=3 y=-4
and Al
x=-4, x=-05
(7 marks)
3 y=-4x-1
) ) M1
= (-4x-1)"+5x"+2x=0
21x* +10x+1=0 Al
(7x+1)(3x+1)=0=(x=)-%, -3 dM1 Al
31 M1 A1l
7773
(6 marks)
4(a) x* — 4k (L—2x) +5k(= 0) M1
So x*+8kx+k=0* Alcso
)
4(b) (8k)? — 4k M1A1
1
k=—(oe Al
16 (ce)
®3)
4(c) X +1x+L4=0 50 (x+1)’ =0=x= M1
X=—%,y=13 AlAl
®3)
(8 marks)
5(a) 5x > 20 M1
x>4 Al
(2)
5(b) X?—4x-12=0
(x+2)(x-6)[=0] M1
xX=6, =2 Al
X<-2 ,x>6 M1A1ft
(4)
(6 marks)
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Question Scheme Marks
6(a) 6x+x >1-8 M1
x> -1 Al
)
6(b) (x+3)(3x—-1)[=0] = x=-3and % M1A1l
-3<x< % M1A1ft
(4)
(6 marks)
7(a) 3X—7>3-X
4x>10 M1
X>2.5, x>§, E<x 0.e. Al
2 2
(2)
7(b) Obtain x> —-9x—36 and attempttosolve x*—-9x—-36=0
eg. (x-12)(x+3)=0sox=, or x:gi— ‘8;'+144 M1
12, -3 Al
-3<x<12 M1A1
(4)
7(c) 25<x<12 Alcso
(1)
(7 marks)
8(a) b?—4ac = (k-3)*—4(3 - 2k) M1
k*—6k+9—4(3-2k)>0o0r (k-3)2—12 + 8k >0 or better M1
k*+2k-3>0 Al cso
(3)
8(b) (k+3)(k—1)[=0] M1
Critical values are k=1ork=-3 Al
(choosing “outside” region) M1
k>1lork<-3 Al cao
(4)
(7 marks)
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Question Scheme Marks
9(a) Method 1:
M1
Attempts b® — 4ac for a = (k + 3), b =6 and theirc Cc#Kk
b* —4ac=6% - 4(k + 3)(k - 5) Al
(b* —4ac=) —4k® +8k +96
or Bl
—(b* —4ac=) 4k* -8k —96
(with no prior algebraic errors)
As b? —4ac >0, then —4k®> +8k +96>0 andso, k® — 2k —24 <0 Al
Method 2:
Considers b® >4ac for a=(k + 3), b =6 andtheirc Cc=#k M1
6°>4(k +3)(k —5) Al
4k* -8k —96<0 or —4k*> +8k +96>0 or 9> (k +3)(k —5) B1
(with no prior algebraic errors)
and so, k?» — 2k — 24 < 0 following correct work Al
(4)
9(b) Attempts to solve k? — 2k — 24 =0 to give k = M1
(= Critical values, k =6, —4.)
k? =2k —24 <0 gives -4 <k <6
M1Al
(3)
(7 marks)
10(a) b?—4ac<0=eg. M1
4 —4(p-1(p-5)<0or
0>4°—-4(p-1)(p->5)or
4 <4(p-1)(p-5)or
4(p-1)(p-5)>4° Al
4<p°-6p+5
p*—6p+1>0 A1*
(3)
10(b) p’—6p+1=0=p=.. M1
p=3+.8 Al
p<3-+8 or p>3+8 M1AL

(4)
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Question

Scheme

Marks

(7 marks)
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Question Scheme Marks
11(a) 2px° —6px+4p"="3x-7
or
7Y 7 "
y+ y+
=2p| 220 —6p| 2L |44
y=2p( 37| -6p( L3 Jsap
Examples
2px* —6px+4p—3x+7(=0), —2px*+6px—4p+3x—7(=0)
? dm1
Zp(yT”j —Gp(y%?j+4p—y(:0), 2py*+(10p-9)y+8p(=0)
y=2px>—6px+4p—3x+7
Eg b? —4dac=(-6p-3) —4(2p)(4p+7), b* - 4ac=(10p-9) —4(2p)(8p) ddm1
4p* - 20p+9<0* Al*
(4)
11(b) (2p-9)(2p-1)=0= p=... to obtainp = M1
9 1
=% 3 Al
z<Pp<4; M1 A1
(4)
(8 marks)
12(a) P=20x+6 o.e B1
20x+6>40= x> M1
x>1.7 Al*
(3)
12(b) Mark parts (b) and (c) together
A=2x(2x+1) + 2x(6x +3) =16x* +8x B1
16x> +8x—-120<0 M1
Try to solve their 2X° +Xx—15=0 e.g. (2Xx—5)(x+3)=0sox= M1
Choose inside region M1
5 5 ,
—3<X<Eor O<X<E(aSX|saIength) Al
(5)
12
(c) 1.7<x< E Blcao
2
(1)
(9 marks)
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Source paper Question | New spec references Question description
number
1| C12011 4 2.4 Simultaneous equations
2 | C12016 5 2.3and 2.4 Simultaneous equations - one linear, one quadra
3| C12015 2 23and 2.4 Solution of simultaneous equations
4 | C12013 10 2.4 Simultaneous equations, one linear one quadrati
51 ClJan 2012 3 2.5 Inequalities
6 | C12013 5 2.5 Inequalities
7 | C12014 3 2.5 Solution of linear and quadratic inequalities
8 | C1Jan 2011 8 2.3and 2.5 Quadratics, Inequalities, Polynomials, Factor thec
9 | Cl1Jan 2013 9 2.3and 2.5 Quadratics, Inequalities
10 | C1 2015 5 2.3and 2.5 Discriminant, solution of inequality by formula
11 | C1 2016 8 2.3,2.4,25,2.6and 2.7 | Inequalities and discriminant
12 | C1June 2014R | 6 2.5 Solution of linear and quadratic inequalities
1| C12011 4 24 Simultaneous equations
2 | C12016 5 2.3and 2.4 Simultaneous equations - one linear, one quadra




AS and A level Mathematics Practice Paper — Binomial expansion — Mark scheme

Question Scheme Marks
1 5 5
[(2—3x)5] = .. +(1]24(—3x)+(2]23(—3x)2 R M1
=32, —240x, +720x* B1A1A1
(4 marks)
2 (3—§x)5
3 +°C, 3 (—1x) + °C, 3 (—1x)? +°C, 37 (1 x)°...
First term of 243 B1
(5Cl><...><x)+(5C2><...><X2)+(5C3><...><X3)... M1
=(243..) —4—O5x + @xz —%x?’...
3 9 27 Al
=(243..) —135x + 30x* —%x?. Al
(4 marks)
3 ) X 10
4
10 1 10 1 )2
210 2’| —=x 28| —=x
Lol ) &
=1024 —1280x + 720x° B1A1A1
(4 marks)
4 8
-3
2
1+12x B1
2 3
L 8(3x) 8N 3_XJ N
21 { 2 3! 2
5 5 M1
ot 8C2(%] + °C, (3—)() -
2 2
o4 63x° + 189x° + ... Al1A1
(4 marks)
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Question Scheme Marks
5(a) 243 as a constant term 81
seen
405bx B1

{B+D0° |= (3 + *C@(bx) + *C,3°(0X)° + ..

5
= 243+ 405bx + 270b%*%* + ... (°Cyx..xx) or

M1
(5C2 X . X XZ)
270b*x? or 270(bx)’ Al
(4)
5(b) Establishes an equation
{2(coeff x) = coeff x|} = 2(408b) = 2700” from their coefficients M1

Condone 2 on the wrong
side of the equation

b=3
So, <b _ 810 = b=3 _ Al
270 (Ignore b = 0, if seen)

(2)

(6 marks)
6(a) @+2)° =1+2X+.., ... B1
8x7 , ., 8x7x6, .5
+ %)+ 2)°, M1 Al
2 @) 2x3 @)
= +Ix2+1x° or = +1.75x% +0.875%° Al
(4)
6(b) States or implies that x = 0.1 B1
Substitutes their value of x (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 marks)
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Question Scheme Marks
7(a) (2-3x)°= 64+.... B1
{2-30° }= (2° + "C,(°(-30 + C,((-30" +.. M1
= 64 — 576X + 2160X° +... Al1A1
(4)
7(b
) [1 ¥ g](m — 576X+ ...) or (1+ gj(m ~ 576 + 2160’ +...) or
1+ 2 |64-[1+ 2 |576x or [1+ 2 |64—[1+ 2 576x+(1+5 2160x? M1
2 2 2 2 2
or 64+32x,—576x —288x%, 2160x* +1080x are fine.
=64 — 544X + 1872 X% +... Al1A1
3)
(7 marks)
8(a) 40 40! - )
4 = m ; (1 +x)" coefficients of x* and x> are p and g respectively
o B1
b=36
Candidates should usually “identify” two terms as their p and g respectively
(1)
8(b) 40 !
Term 1: or °C, or 40 or 40(39)(38)(37) or 91390
4 4136! vl
40 !
Term 2: or “°C, or 40! or 40(39)(38)(37)(36) or 658008
5 41351 5!
Hence, a._ 658008 {: ﬁ = 7.2}
p 91390 5
Any one of Term 1 or Term 2 correct (Ignore the label of p and/or q) M1
Both of them correct. (Ignore the label of p and/or q) Al
658008
Al oe cso
91390
3)
(4 marks)
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Question Scheme Marks
9(a) (2-9x)" = 2* +°C,2°(-9x) + C,2*(~9x)?,
(b) f(x)=(1+kx)(2-9x)" = A—232x + Bx?
First term of 16 in their final series B1
At least one of (4C1><...><X) 0r(4C2><...><X2) M1
= (16) — 288x+ 1944x? Al A1
(4)
9(b) A="16" B1ft
(1)
%D @+ k)(2-9%)"f = @+ 109 (16 - 288x + {1944 + ..} M1
x terms: —288x + 16kx = — 232x
giving, 16k =56 = k :% Al
(2)
9(d) x? terms: 1944x* — 288k x*
So, B =1944 — 288(%); =1944-1008 = 936 M1 Al
(2)
(9 marks)
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Source paper Question New spec references Question description
number
1| C22012 1 4.1 Binomial expansion
2 | C22017 1 4.1 Binomial expansion
3 | C22015 1 4.1 Binomial expansion
4 | C2June 2014R 1 4.1 Binomial expansion
51 C22011 Q2 4.1 Binomial expansion
6 | C2Jan 2012 Q3 4.1 Binomial expansion
7 | C22014 3 4.1 Binomial expansion
8 | C2Jan 2011 5 4.1 Binomial expansion
9 | C22016 5 4.1 Binomial expansion
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Question Scheme Marks
1 . . .
Mid-point of PQ is (4, 3) Bl
pg:m=_2-8 (__3 B1
' 9-(-1)° 5
. . 1 5
Gradient perpendicularto PQ =—— (= 5) M1
m
5
y—3==(x—-4) M1
3
5x—3y—-11=0 or3y—5x+11=0or multiples e.g. 10x—6y —22=0 Al
(5 marks)
2(a) Method Method 2
1gradient=y1_y2:2_(_4),=—§ Y <Y XX Y oY X X% M1 Al
X=X, —1-7 4 V.=V, %=X 6 -8
3 3 ., 3,
y—2=——(x+1) or y+4=——(x-7) or y=their'=—'x+c M1
4 4 4
= +(4y+3x-5)=0 Al
Method 3: Substitute x=-1,y=2and x=7, y =—4 into ax + by + c=0 M1
—a+2b+c=0 and 7a-4b+c=0 Al
Solve to obtaina =3, b=4 and ¢ =-5 or multiple of these numbers M1 Al
(4)
2(b) Attempts 4
gradient LM x gradient MN = -1 so Or (y+4)=—=(Xx—7) equation with x
3 M1
3>< p+4 or p+d _4 16 substituted
I = — = — = supstitute
4 16-7 16-7 3
9x4
p+4= 3 p=.. ,p=8 Soy= y=8 M1 Al
(3)
2(c) . Or use 2 perpendicular line equations
Either (y=) p+6 2 4
ither (y=) P oretpy through L and N and solve for y M1
(v=)14 Al
(2)
(9 marks)
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Question Scheme Marks
3(a) Gradient of | =% oe Bl
Point P = (5, 6) B1
5_y-re
4 X—5
or y—"6"=—E(x—5) M1
4
or "6"=—§(5)+c:c=...
4
5x+4y—-49=0 Al
(4)
3(b) y=0=5x+4(0)-49=0=x=...
M1
or y=0=5(0)=4x+10=x=...
y=0=5x+4(0)-49=0=x=...
M1
and y=0=5(0)=4x+10= x=...
1 mn mn
Method 1: ESTX 6
1 1 1 1 r 1 1
Ex(9.8——2.5)>< 6'=...
1
Method 2: ESPX PT
1 \ N2 A2 ' f 2 1A\ 2
Sxy(5="-2.5") +('6")" x|[(198'-5) +(6")" =...
(_EX?’\/HXWH]
2 2 ° ddm1
Method 3: 2 Triangles
%x(5+'2.5')><'6'+%><('9.8'—5)><'6'=...
Method 4: Shoelace method
115 98 -25 5 1 1
3k o o0 6 —§|(0+0—15)—(58.8+0+0)|—§|—73.8|_...
Method 5: Trapezium + 2 triangles
Ex(2.5)x 2+§( 2"+"6 )><5+§><( 9.8"-5)x'6"'=...
=36.9 Al
(4)
(8 marks)
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Question Scheme Marks
4(a) (@) 2x+3y =26 =3y =26+ 2xand attempt to find mfromy=mx+c M1
(=Y 26_2 X ) dient Al
=——— so gradient= ——
3 3 & 3
. . -1 3
Gradient of perpendicular=—— (= =) M1
their gradient 2
. 3
Line goes through (0,0) so Yy = EX Al
(4)
4(b) . 3. . o :
(b) Solves thelry=EX with their 2x+ 3y = 26 to form equationin xoriny [ M1
Solves their equation in x orin y to obtain x=or y = F dMm1
x=4 or any equivalent e.g. 156/39 or y=60.a.e Al
26 .
B= (O,?) used or stated in (b) B1
1 ... "26" -
Area= —x"4"x —— dmi
2 3
= ? (oe with integer numerator and denominator) Al
(6)
(10 marks)
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Question Scheme Marks
5
(a) L:4y+3=2x :y:%x—%; A(p, 4) lieson L,.
1 19
=t 9— or — or 95 B1
tp ) 2 2
(1)
5(b -
(b) {4y+3:2x}:>y=M:>m(L1)=lorg M1 A1l
4 2 4
So m(L,) =-2 B1ft
L,: y-4=-2(x-2) M1
L,: 2x+y—-8=0 orlL,: 2x+1y-8=0 Al
(5)
5
@ L=l =) 4@-20+3=2x or —2x+8=%x—% M1
x=35,y=1 Al Alcso
(3)
5(d) CD? = ("35"-2)" +("1" - 4)’ “M1”
CD = |/("35" - 2)° + ("1" - 4)’ Al ft
=15 +3=15J1P +2° =155 or gJE (*) Al cso
(3)
5(e) Avrea = triangle ABC + triangle ABE
_ %xg\/gx\/% N %x3\/§x\/8_0 Finding the area of any triangle. M1
3 3
=Z\/§x4\/§ + E\/§x4\/§
3 3
=—(20) + =(20 B1
4( ) 2( )
=45 Al
(3)
(15 marks)
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Question Scheme Marks
6(a) Gradient of |, is E(ij 81
3-0\ 3
m(l2)=—1+theirE M1
3
y_7 — ll_%ll(x_3)
or M1A1ft
y="-3"x+c, 7="-%"(83)+c = c=4%
3Xx+5y—-44=0 Al
(5)
6(b
(b) When y =0 x:4—; M1 Al
(2)
6(c) Correct attempt at finding the area of any one of the triangles or one of the M1
trapezia.
A correct numerical expression for the area of one triangle or one trapezium for Alft
their coordinates.
Combines the correct areas together correctly dmi1
Correct numerical expression for the area of ORQP Al
Correct exact area e.g. 541, @, 266' 54.éor any exact equivalent Al
(5)
(12 marks)
7 The equation of the circle is (X +1)? +(y—7)? = (r?) M1 Al
M1
The radius of the circle is y/(~1)* +7% =+/50 or 5V2 or r? =50
So (X+1)?+(y—7)* =50or equivalent Al
(4 marks)

93




AS and A level Mathematics Practice Paper — Coordinate geometry — Mark scheme

Question Scheme Marks
8@ | (pQ =} \[(7-10) +(8-13) or J10-7) + (13-8) M1
{PQ} = /34 Al
(2)
8(b 2
(®) (x=7)° +(y-8)* =34 (Or(ﬁ)) M1A1 oe
(2)
8 _
(c) {Gradient of radius }= i(?; 8 or = B1
. 1 3
Gradient of tangent = — —| =——= M1
m 5
3
y—13=—g(x—10) M1
3X+5y—-95=0 Al
(4)
(8 marks)
9(a) X +y? +4x—-2y-11=0
{(x+2)2 — 44 (y—1) —1—11=o} (£2, +1), see notes. M1
Centreis (—2,1). (-2,1). Al cao
(2)
9(b) (x+2?2+ (y-1)?=11+1+4
=TT | m
So r:«/11+1+4 = r=4
4 or \/E (Award AO for +4). Al
(2)
9(c) When x=0, y* =2y —-11=0 Putting X =0in C or their C. M1
y> -2y —11=0 or (y —1)* =12, etc Al aef
C2+(-2°-4M(-1) | 2++/48| Attempt to use formula or a method of
y= 2(1) - 2 completing the square in order to find M1
y=..
So,y=1+ 23 1+ 23 | Alcaocso
(4)
(8 marks)

94




AS and A level Mathematics Practice Paper — Coordinate geometry — Mark scheme

Question Scheme Marks
10(a) X* + y?—10x +6y+30=0
Uses any appropriate method to find the coordinates of the centre, e.g. achieves
(x+5)> + (y+3)? =.... Accept (£5,%3) as indication of this. M1
Centreis (5, —3). Al
(2)
10(b) Way 1
Uses (x £"5")% —"5°" + (y £"3")* —"3*" +30=0 to give
M1
r=,"25"+"9"-30 or r?>="25"+"9"-30 (not30-25-9)
r=2 Alcao
Way 2
. 2 2
Using \/g% + f?—C from x* +y? +2gx+2fy+Cc=0 (Needs formula stated M1
or correct working)
r=2 Al
(2)
10(c) Way 1
Use x = 4 in an equation of circle and obtain equation in y only M1
2 2
eg (4-5)+(y+3) =4 or 42+y*-10x4+6y+30=0
. . . . dM1
Solve their quadratic in y and obtain two solutions for y
Al
e.g. (y+3)2 =3o0r y*+6y+6=0s0 y= —3+43
Way 2
o) Divide triangle PTQ and use Pythagoras
. n ll2 " n 2 2 Ml
T with "r"“—("5"-4)" =h
h Find h and evaluate "—3"+h
l May recognise (1,V3, 2) triangle dM1
h
p Soy=—3+43 Al
(3)
(7 marks)
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Question Scheme Marks
11(a) Mark (a) and (b) together
0Q? =(6J§)2 + 42 or 0Q = (6\/5)2 v 42 {=14) M1
o = 1I# 1T am1
=+/75 0r 5\/5 Alcso
3)
1) | (x-11) + (y - 543) =16 M1A1
(2)
(5 marks)

12(a - -
(@) A( 9;15,¥j=A(3,—1) M1A1

(2)

12(b) (-9 - 3)2 +(8+ 1)2 or \/(—9 - 3)2 +(8+ 1)2

or (15— 3)° + (<10 + 1) or /(15 - 3)° + (~10+ 1)’

Uses Pythagoras correctly in order to find the radius. Must clearly be identified as
the radius and may be implied by their circle equation.

Or

(15+9)° + (-10-8)° or \/(15+9) + (~10-8)’ M1
Uses Pythagoras correctly in order to find the diameter. Must clearly be
identified as the diameter and may be implied by their circle equation.

This mark can be implied by just 30 clearly seen as the diameter or 15 clearly
seen as the radius (may be seen or implied in their circle equation)

Allow this mark if there is a correct statement involving the radius or the
diameter but must be seen in (b)

(x=3)?2+(y+1?=225 (or (15)2) M1

(x=3)?%+(y+1)*=225 Al
(3)

12(c) Distance = ,flSz -10° M1

{: \/125} =55 Al
(2)
12(d
(d) sin(ARQ) - % or ARQ = 90 — cosl(gj M1
ARQ = 41.8103... awrt 41.8 Al
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Question Scheme Marks

(2)

(9 marks)
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EDEXCEL CORE MATHEMATICS C1 (6663) — MAY 2017 FINAL MARK SCHEME

Source paper Question New spec Question description
number references
1| C12011 3 3.1 Straight lines
2 | C12017 8 3.1 Straight-line graph (perpendicular gradients)
3 | C1June 2014R 7 3.1 Equation of straight line and condition for perpendiculari
4 | C12014 9 3.1 Coordinate geometry, perpendicularity
51| C12012 9 31,24 Straight lines, Indices and surds, Simultaneous equations
6 | C12016 10 3.1 Lines, perpendicular
7 | C2Jan 2012 Q2 3.2 Circles
8 | C2 2016 3 3.1,3.2 Circles
9| C22011 Q4 2.3,3.2 Circles
10 | C2 2017 5 3.2 Circles
11 | C2 2014 9 3.2 Circles
12 | C2 June 2014R 10 3.2 Circles




AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
1 1 1
y:\/;+i+4=X2 +4x 2 +4
Jx
Xn _)Xn—l M1
1 3
[ﬂ=jlx2+4x—lx2
dx 2 2
Al
1 3
(: . 2X2j
2
1 3
x=8=d _Lgz, 4, Llg> M1
dx 2
:1_2:1_2:1=i\/§ B1
2J8 (Ja] 28 8/8 8J/2 16 Al
(5 marks)
2 2X3—7_ 2x° 3 7 —EX%—ZX% M1
3Wx  3x 3/x 3 3
X" — x"* M1
, . . A1A1
[ﬂ =j 6X + 2X ° +§x5 +Zx7
dx 3 6 A1lA1
(6 marks)
3 5 5 _3 M1
b) = +62&: X2+6\/;2,—1x3+3x 2
2X 2X 2X Al
_3 _5
Attempts to differentiate x 2 togive k X 2 M1
5
=§X2—gxiaoe Al
2 2
(4 marks)
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Question Scheme Marks
4(a) 4
y=5x —6x3 +2x -3
1
{d_y =} 5(3)x* — 6[£) X3 + 2 M1
dx 3
= 15x% — 8x% +2 A1 A1 Al
(4)
4(b) 2 2
d_zlz 30X—§X3 M1 Al
dx 3
(2)
(6 marks)
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AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
5(a 60
(a) (h=)— orequivalent exact (not decimal) expression e.g. (h =)60 -+ 7x* B1
X
(1)
5(b) (A=)27x* +27xh or (A=)2zr?+2xrh or (A=)27r*+ zdh
may not be simplified and may appear on separate lines Bl
60 60
Either  (A) =27x* + Zﬂx[_zj or As 7xh=—
TX X
60 M1
then (A =)27x* + 2(—)
X
120
A=27x* +(—j Al cso
X
(3)
5(c) dA 120 M1 Al
(—)= ArX —— or =4zx-120x"
dx X
120 s
drx ———==0 implies X° = (Use of >0 or<0is MO then MOAO) M1
X
3
120 . .
X= . or answers which round to 2.12 (-2.12is AO) dM1 Al
V4
(5)
5(d 120
(d) A=2ﬂ(2.12)2+m, =85 (only ft x =2 or 2.1 — both give 85) M1 Al
(2)
5(e) _ 2 40 _ Or (method 2) considers gradient to
Either N =47 + N and sign left and right of their 2.12 (e.g. at 2 and
considered ( May appear in (c) ) 2.5) M1
Or (method 3) considers value of A
either side
Finds numerical values for gradients
which is > 0 and therefore minimum and observes gradients go from
(most substitute 2.12 but it is not negative to zero to positive so
essential to see a substitution ) (may concludes minimum Al
appear in (c)) OR finds numerical values of A,
observing greater than minimum value
and draws conclusion
(2)
(13 marks)
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Question Scheme Marks
6(a) Either: (Cost of polishing top and bottom (two circles) is ) 3x 27r?
or (Cost of polishing curved surface area is) 2x 27rh or both - just need to see at B1
least one of these products
1571 75
Uses volume to give (h = or (h=)— (simplified
give (=) 7 or (=) (simplified e
(if Vis misread — see below)
) 75 Substitutes expression for h into area
(C)=6zr" +4zr 2 or cost expression of form Ar? + Brh M1
300
C=62r2+228 * A1*
r
(4)
6(b) dc 300
{E =} 1271 — rzﬁ or 12zr —3007zr7? (then isw). M1 A1l ft
dmi
1271 — 30?” =0 so r* =value where k=%42,+3,+4
r
1
U b b'—h'3003—292
se cube root to obtain r = their E (=2.92) ddMm1
allow r=3, and thus C=
Alcao
Then C = awrt 483 or 484
(5)
6(c) d’C 600z ..
— = 127 + —— >0so minimum B1ft
dr r
(1)
(10 marks)
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Question Scheme Marks
7(a) kr? +cxy = 4 or kr? +c[(x+y)’ —x*—y°]=4 M1
1axt+2xy =4 Al
1 2 _ 2
y=4 4 TX :16 X . B1 cso
2X 8x
(3)
7(b) P=2x+cy+krnr wherec=2or4andk =%or% M1
_1 2 _ 2
P:”—X+2x+4 dzemx or P:ﬂ—x+2x+4 16-mx o.e.
2 2X 2 8x Al
P=”—X+2x+§—ﬁ—x so P=§+2x *
X 2 X Al
(3)
7(c) (dP j 8
—=|-=+2 M1 Al
dx X
8 2
——2+2:O:>X =.. M1
X
andsox=2 o.e. (ignore extra answer x = -2) Al
P=4+4=8(m) B1
(5)
7(d -
(d) y:4Tﬂ , (and so width) =21 (cm) M1 Al
(2)
(13 marks)
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Question Scheme Marks
8(a) 2
{A=}xy+Z X+ Leesineo M1A1
2\2 2
S NEY 50 zx f3x
y 4 X 8 (” \/_) Al*
(3)
8(b) {Pz}%x+2x+2y B1
p- > 2(@—5(;; 2V3)} M1
x 8
po TX g 100 mx N3, 100 ax
X 4 2 X
P_@+ 5( +8—2\/§) Al*
X
(3)
8(c —
(c) 9P _ ooy . A 8243 M1A1
dx 4
~100x +ﬂ 0= X=.. M1
= X= 4—00 = 7.2180574... Al
7+8-23
{x=7.218...} =P =27.708.. (m) awrt 27.7 Al
(5)
8(d 2
(d) (;le = % >0 = Minimum M1A1ft
Note: parts(c) and (d) can be marked together
(2)
(13 marks)
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Question Scheme Marks
9(a) V = 4x(5 — x)?
So, V= 100x — 4x% + 4x3
dv 5
—— =100 - 80x + 12x
dx
tax+Bx’+yx3, a,86,y #0 M1
V =100x — 4x* + 4x3 Al
At least two of their expanded terms differentiated correctly M1
100 — 80x + 12x? Al cao
(4)
9(b) 100 - 80x + 12x*=0
{= 4(3x*-20x+25)=0 = 4(3x-5)(x—5) =0}
5
{AsO<x<5}x=—
3
5 5 5
x=2,V=4(Z)5- )
3 3 3
2000 2
So,V=—-—=74—=74.074...
27 27
dv
Sets their — from part (a) =0 M1
dx
X= 5 orx =awrt 1.67 Al
Substitute candidate’s value of x where 0 < x < 5 into a formula for V dmi1
2000 2
Either or 74— orawrt 74.1 Al
27
(4)
9(c) d?v
> =—80+24x
dx
5 d*%V 5
When x= —, —=-80+24(_)
3 dx 3
dv . :
> =—40<0 = Viaamaximum
dx
. . _dv . d?
Differentiates their — correctly to give — M1
dx X
d?v , )
IV =—40 and < 0 or negative and maximum Al cso
(2)
(10 marks)
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Question Scheme Marks
10(a) =20+ Ae ™ (eqn *)
{t=0,9=90 =}90=20+Ae*?
90=20+A = A=70
Substitutes t =0 and & =90 into egn * M1
A=70 Al
(2)
10(b) =20+ 70e™*
{t=5,9=55 =1}55=20+Ae*®
70
35
In(—)=-5k
70
1
—-5k=In(—)
2
1
—5k=In1-In2 = -5k=-In2 = k= g In2
Substitutes t =5 and & = 55 into eqn * and rearranges eqn * to make e the M1
subject
Takes ‘Ins’ and proceeds to make ‘5k’ the subject dmi1
1
Convincing proof that k = g In2 Al
(3)
10(C) —ltlnz
9=20+70¢e °
do 1 ~tin2
& Zhox(0)e s
dt 5
do
When t =10, — =—14In 2 g2
dt
do 7
— =——1n2=-2.426015132....
dt 2
Rate of decrease of ¢ = 2.426° C/min (3dp.)
—kt l
tae wherek=gln2 M1
—Etln2 Al oe
—14In2¢e ®
awrt + 2.426 Al
(3)
(8 marks)
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Question Scheme Marks
11(a) p=75 B1
(1)
11(b) 2.5=75e% M1
1
ek = = M1
3
1
—4k=In(=) dmM1
3
—4k=-1n(3)
1
k= —1In(3) Al
4
(4)
11 m
(c) d_ kpe
d M1A1ft
ft on their p and k
L3
1 In3x7.5¢e A" )t=—0.6ln 3
4
“Linax 2.4
e 4 =22 2(0.32) M1A1
1
—Z (In3)t=1In(0.32) dm1
t=4.1486.. 4.15o0rawrt4.l Al
(6)
(11 marks)

107




AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Source paper Question New spec references Question description
number
1| C12017 2 2.2and 7.2 Differentiation
2 | C12016 7 2.1and 7.2 Differentiation
C12014 7 7.2 Differentiation and related sums and
3 differences
4 | C12012 4 7.1and 7.2 Differentiation
5] C22012 8 7.3 Differentiation
6 | C2 2015 9 7.1,7.2and 7.3 Applications of differentiation
7 | C2Jan 2012 Q8 5.1and 7.3 Trigonometry, Differentiation
8 | C2June 2014R 9 7.1,7.2and 7.3 Differentiation
9 | C2Jan 2011 10 26,7.1,7.2,7.3 Differentiation
10 | C3Jan 2011 4 6.2,6.3,6.7 Exponentials and logarithms, Differentiat
11 | C3 2011 Q5 6.2,6.3,6.7 Exponentials and logarithms, Differentiat
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Question Scheme Marks
1(a d
(@) [y=x*+2x’] so Y _3x? 4 4x M1A1
dx
(2)
1(b) / Shape B1
/
Touching x-axis at origin B1
Through and not touching or stopping
/ at —2 on x —axis. Ignore extra B1
intersections.
(3)
1(c d
(c) Atx=-2: —y=3(—2)2+4(—2):4 M1
dx
dy
Atx=0: d— =0 (Both values correct) Al
X
(2)
' /
iy
1(d) Horizontal translation (touches x-axis
. M1
still)
k—2 and k marked on positive x-axis B1
k*(2—k) (o.e) marked on negative y-
axis Bl
(3)
(10 marks)
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AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
2(a) lf Shape (cubic in this orientation) B1
)
/ 1 Touching x-axis at —3 B1
/ 3 ]
Crossing at —1 on x-axis B1
A
Intersection at 9 on y-axis B1
(4)
2(b) y =(X+1)(x* +6x+9) = x> +7x* +15x+9 or equiv. (possibly B1
unsimplified)
Differentiates their polynomial correctly — may be unsimplified M1
d—y=3x2 +14x+15 Al cso
dx
(3)
2
© | ax=—s: ¥ _75_70415-20 B1
dx
Atx=-5:y=-16 B1
y—("-16")="20"(x—(-5H)) ory=“20x" + ¢ with (-5, -“16”) used to M1
find ¢
y=20x+84 Al
(4)
2(d) Parallel: 3x* +14x+15="20" M1
Bx-)(x+5) =0 x=.. M1
1
X=— Al
(3)
(14 marks)
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Question Scheme Marks
3(a) (x> +4)(x—3) =x*-3x* +4x-12 M1
M1
3 a2 . 2
X 3x2+4x 12 =X7—gx+2—6x‘l
X Al
% - x_§+ X6 ddm1
2x° —3x* +12
oe e.g.T Al
(5)
3(b) At x=-1 y=10 B1
W) 4 3.5 35 M1
dx 2 1 Al
y—'10':'3.5'(x——1) M1
2y—-7x-27=0 Al
(5)
(10 marks)
4(a
(@) (d—y :jesx2 + 2kx+5 M1
dx Al
(2)
4(b) Gradient of given line is % B1
Y| -s-2y
2| =6(-2) +2k(-2)+5 M1
dX X=—2
M1
”24—4k+5”:”£j”k:ﬂ” d
2 8 Al
(4)
4(c) y=—16+4k—10+6=4"k"—20=% M1 Al
(2)
4(d) y_"%"z"%"(x—‘ 2):—17x+2y—35=0
or y:"%"x+c:>c=...:—17x+2y—35:0 M1 A1
or 2y—-17x=1+34=-17x+2y—-35=0
(2)
(10 marks)
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Question Scheme Marks
5(a) C:y=2x—-8+x+5, x...0
So, y=2x—8x% +5
dy 1
&=2—4x2+{0} (x >0) M1 A1 A1l
(3)
5(b) (When x =4, y=2(4)-8,/(3) +5 s0) y=2 B1
. dy 4
radient=—=) 2 - — {=—
@ o) 0 {=-6} M1
4
i Sy _m3n_m_ gy _ 1
Either : y —"3"="-6"(x~}) or: y="-6"x+c and
M1
" ="—6"(%) +¢c = ¢c="3"
So y=-6Xx+3 Al
(4)
5(c) Tangent at Qis parallel to 2x — 3y +18 =0
(y=2x+6 =) Gradient = 2. so tangent gradient is £ B1
so " 4., .2, Sets their gradient function = their
o, - = = . . M1
Jx 3 numerical gradient.
S P RN | t 9| Al
- =—F = nore extra answer x = —
3 Jx g
When Substitutes their found x into equation M1
of curve.
x=9,y=2(9)-8/9+5=-1
y=-1]A1
(5)
(12 marks)
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Question Scheme Marks
6(a) 1 M1A1
(Q :jﬁ x? =2l yo _gy
dx )2 2 AlAl
(4)
6(b) 1 ,. 8
X=4=>y=—x64-9%x2°+ —+30 M1
2 4
=32-72+2+30==-8 Al cso
(2)
6
(e) x=4:>y’=§><42—2—7><2—E M1
2 2 16
1 7
=24-27— —=—— Al
2 2
Gradient of the normal: -1 +”E” M1
. 2
Equation of normal: y——-8 = ? (x—4) M1A1ft
7y—2x+64=0 Al
(6)
(12 marks)
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AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
7(a)
(l, oj b1
2
(1)
7(b
(b) day _ - M1A1
dx
-2
Atx=i, W_(1) L4 =m) Al
2 dx \2
. 1
Gradient of normal = —— (: —ZJ M1
Equation of normal: y—O——l(X—lj M1
| ' a\" "2
2x+8y—1=0 (*) Alcso
(6)
7
(c) , 1 1.1 M1
X 4 8
[=2x*+15x—-8=0] or [8y*—17y=0]
(2x-1)(x+8)=0 leading to x = ... M1
Xz[i:l or —8 Al
2
17 )
y= E (or exact equivalent) Alft
(4)
(11 marks)

114




AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
8(a) Substitutes x =2 into Y =20—-4x2—2 and gets 3 B1
ay_ 4, g M1 Al
dx X
: dy (1 , N
Substitute X=2= & = E then finds negative reciprocal (-2) dmi
Statesor uses Y—3=-2(X—2) ory=-2x+ c with their (2, 3) dm1
to deducethat y=-2X+7 * A1*
(6)
8(b
(b) Put 20—4X—§:—2X+7 and simplify to give 2x> —13x+18=0 M1A1
X
77—y 18 ) 2
Orput y=20-4 — to give -y-6=0
1T e
2
(2x-9)(x-2)=0s0 x= or (y—=3)(y+2)=0soy= dM1
9
X=—,y=-2
> y Al, Al
(5)
(11 marks)
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AS and A level Mathematics Practice Paper — Differentiation (part 2) — Mark scheme

Question Scheme Marks
9 M1
(@) Y 195 +18x-30
dx
Either Or
Substitute x = 1 to gi Al
; sHitex= 2o gle Solve j—y:12xz+l8x—30:0to
Y _12+18-30=0 X
dx give x =
i i Al
1;or)turnmg point (all correct work so Deduce x = 1 from correct work cso
(3)
9(b) Whenx=1, y=4+9-30-8=-25 B1
Area of triangle ABP = % x 1x25=12.5 (Where Pisat (1, 0)) B1
j(4x3 +9x? —30x—8)dx =x* +gx3 —gx2 —8c{+c}
3 2 M1A1
or x* +3x® —15x* —8c{+c}
[x4 +3x° —15x%° —80]11 =
T2
4 3 2
1 1 1 1
(1+3-15-8)—||——=| +3 —=| =15 -—=| -8 ——||= dmM1
4 4 4 4
(—19) - & or —19-1.02
256
5 ” " ” “" ”
So Area = “their 12.5” + “their E oror “12.5” +“20.02
ddm1
5125
or “12.5” + “their "
256
Al
=32.52 (NOT - 32.52)
(7)
(10 marks)
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EDEXCEL CORE MATHEMATICS C1 (6663) — MAY 2017 FINAL MARK SCHEME

Source paper Question New spec Question description
number references

1 ClJan 2012 8 7.2,2.7and 2.9 Differentiation, graphs and their transformations
2 C12011 10 2.7,7.2and 7.3 Differentiation, graphs and their transformations
3 C12015 6 7.2and 7.3 Differentiation, calculation of equation of tangent
4 C1 2016 11 3.1,7.2and 7.3 Parallel lines, tangent to curve
5 C1Jan 2013 11 3.1,7.1,7.2and 7.3 | Differentiation, straight lines
6 ClJan 2011 11 31,7.2,7.3 Differentiation, straight lines
7 C1Jan 2012 10 7.2,7.3,2.4,2.6 Differentiation, quadratics, graphs and their transf
8 C1 June 2014R 11 7.2,73,2.4 Equation of normal, intersection of graphs
9 C2 2017 10 7.2,7.3,8.2 and 8.3 | Differentiation and turning point, definite integrati




AS and A level Mathematics Practice Paper — Exponentials and logarithms
Mark scheme

Question Scheme Marks
1 2log x = log x B1
XZ
log, x> —log,(x—2) = log, M1
X—2
2
X =9 Alo.e.
X—2
Solves x> —9x+18=0 togive X=..... M1
X=3,x=6 Al
(5 marks)
2(a) log, 3x* = log,3+log, x> or logy—logx? =log3 or log y —log3=log x* B1
log, x* = 2log, x B1
Using log, 3=1 B1
(3)
2(b) 3x* =28x-9 M1
Solves 3x*—28x+9=0 togive X=%1orx=9 M1 Al
(3)
(6 marks)
3(a) 2log(x +15) = log(x +15)° B1
2
log(x +15)2 —logx = IOQﬂ Correct use of loga —logb = Iog% M1
X
2°=640r log,64=6 64 used in the correct context B1
2 2
|092 —(X +15) == —(X +15) =64 Removes logs correctly M1
X X
= x* +30x + 225 = 64x Must see expansion of (X + 15)2 to
orx+30+225x" =64 score the final mark.
SX0—34x+225=0% Al
(5)
3(b) (X—=25)(x=9)=0=>x =25 or x =9 M1: Cor.rect attempt to solve the given
guadratic as far as x =... M1 Al
Al: Both 25and 9
(2)
(7 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms
Mark scheme

Question Scheme Marks
4(i) 2X 5x+4 5X + 4
log,] —— |=—-3 or lo =3, orlo = 4 (see special
gz(5x+4 gz( 2X j gz( X ] (see sp M1
case 2)
2X _ 23 or 5x+4 _ 2% or 5x+4 _ 2tor
5+ 4 2X X
M1
log 2 = log 1
2| 5x + 4 (8
16x = 5x+4 = X = (depends on previous Ms and must be this equation or dM1
equivalent)
X= 1% or exact recurring decimal 0.36 after correct work Al cso
(4)
4(ii) log, y +log,2° =5 M1
log,8y =5 Applies product law of logarithms. dMm1
1 1s
=-a =-a Alcao
y 8 y 8
3)
(7 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms
Mark scheme

Question Scheme Marks
5(i) Use of power rule so log(x+a)® =log16a’® or 2log(x+a)=2log4a® or
1 M1
log(x +a) = log(16a°)?
Removes logs and square roots, or halves then removes logs to give
(x+a) =4a°
2 2 6 - . M1
Or X° +2ax+a“ —16a’ = 0 followed by factorisation or formula to give
x=4+/16a° —a
(X=) 4a° -a (depends on previous M’s and must be this expression or Alcao
equivalent)
(3)
5(ii) Way 1
(Oy+b) =2 Applies quotient law of logarithms M1
. =
(2y-b)
9y +b
(Oy+b) =3 Uses log,3° =2 M1
(2y-h)
(Qy+b) =92y —b) = y = Multiplies across and makes y.the M1
subject
y= %b Alcso
Way 2
log,(9y+b) =log,9+log,(2y—b) 2" M mark M1
log,(9y +b) =log, 9(2y —b) 15* M mark M1
Oy +b)=9(2y-b) = y= b
M1 Alcso
Multiplies across and makes y the subject
(4)
(7 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms
Mark scheme

Question Scheme Marks
6(a) 5 =10 and (b) log,(x —2) = -1
log10
X= or x=1log.10
log5 Js M1
x {=1.430676558...} = 1.43(3 sf) 1.43 A1l cao
(2)
6(b) (x—2)=3" (x—2)=3"or 1 M1 oe
x{=§+2}=23 2t or L or 2.3 or awrt 2.33 Al
(2)
(4 marks)
7(a) e¥*=8=3x-9=1In8 M1
In
_In8+9 o3 A1A1
(3 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms

Mark scheme

Question Scheme Marks
8(a) Attempt f(3) or f(-3)  Use of long division is MOAO as factor theorem was M1
required.
f(-3) =162—-63-120+21=0 so (x+3)is afactor Al
(2)
8(b) Either (Way 1)
f(X) = (X + 3)(—6X* +11x +7) M1 A1l
=(X+3)(-3x+7)(2x+1) or —(x +3)(3x -7)(2x + 1) M1 Al
Or (Way 2) (4)
Uses trial or factor theorem to obtainx= —1/2 orx=7/3 M1
Uses trial or factor theorem to obtain both x= — 1/2 and x = 7/3 Al
Puts three factors together (see notes below) M1
Correct factorisation : (X +3)(7—3x )(2x + D) or —(x +3)(3x =7)(2x + 1) oe Al
Or (Way 3)
. . . M1 Al
No working three factors (x + 3)(—3x +7)(2x + 1) otherwise need working M1 AL
(4)
8(c) 7 log(7/3)
2= - Iog(2y)=log(§j or y = log, (%) or 002 B1 M1
Al
{y=1.222392421...} = y=awrt1.22
(3)
(9 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms
Mark scheme

Question Scheme Marks
9(i) 8 =24
(2x+1)log8 =log?24 or 8 =3 andso (2x)log8 =log3
M1
or (2x+1) =log, 24 or (2x) =log, 3
X:%(IT9284_1J 1(log3 1
o9 x==| 9% o x==(log,3) o.e. dm1
1 2{ log8 2
or X= E(Iog8 24-1)
=0.264 Al
(3)
9(ii) log, (11y - 3) - log, 3- 2log, y=1 M1
11y -3 11y -3
Iogz(;’/—z) 1 o tog, MY 1109, 3 258496501 dM1
y
11y -3 11y -3
log, (—2) =log, 2 or log, (y—z) =log, 6 81
(allow awrt 6 if replaced by 6 later)
Obtains 6y> —11y+3=0 o.e.i.e. 6y’ =11y —3 for example Al
Solves quadratic to give y = ddm1
y=21and 2 (need both- one should not be rejected) Al
(6)
(9 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms

Mark scheme

Question Scheme Marks
10(i) 3Bb+1 a—2
| =-1 or log,| ——|=1
3[ -2 % 3b+1 Wit
3b+1 1 a-2
= 3 1 = — = 3
a-2 { 3} [3b + lj Mt
{b+3=a-2=} bzla—E Al oe
9 9
(3)
10(ii) 32(2%)-7(2") =0 M1
So, 2= A Al oe
32
7 log() ( 7 )
xlog2=1log| — | or x= or x=log,| —
J 9(32) log 2 9| 32 Mt
X =—2.192645... Al
(4)
(7 marks)
11(i) ylog5 =1log8 M1
log8
y = 291 _1.2920... awrt 1.29 Al
log5
(2)
11(ii) log, (x +15) — 4 = }log, x
log,(x +15) -4 = log, X* M1
X +15
Iogz( +; j =4 M1
X2
[x +115j _ M1
X2
X —16x* +15 = 0
or e.g. Al
X* + 225 = 226X
(I—l)(&—ﬁ) —0=>x=.. dddM1
{Vx=1,15}
x=1, 225 Al

(6)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms

Mark scheme

Question

Scheme

Marks

(8 marks)
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AS and A level Mathematics Practice Paper — Exponentials and logarithms

Mark scheme

Question Scheme Marks
2(a) Graph of Y =3 and solving 3* —9(3)+18=0
yaA
B1
(0,1 B1
0 X
(2)
12(b) | (3} -9(3)+18=0
or M1
y=3"=y* -9y +18=0
{(y-6)(y-3)=0 or (3-6)(3 -3)=0}
y=6, y=3 or 3=6, 3=3 Al
{3 =6 =} xlog3=log6
dm1
or x:loﬁor X = log, 6
log3
x =1.63092... Alcso
x=1 B1
(5)
(7 marks)
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EDEXCEL CORE MATHEMATICS C1 (6663) — MAY 2017

FINAL MARK SCHEME

Source paper Question New spec references Question description
number

1 C2 2012 2 6.3,6.4and 2.3 Laws of logarithms
2 C2Jan 2012 Q4 6.3and 6.4 Laws of logarithms
3 C2Jan 2013 Qb6 6.3and 6.4 Laws of logarithms
4 C2 2013 7 6.3,6.4 Laws of logarithms
5 C2 2017 7 6.3and 6.4 Laws of logs
6 C22011 Q3 6.3 and 6.5 Exponentials and logarithms
7 C3 2017 2 6.3,6.4 Exponential equation
8 C2 2017 6 2.6and 6.5 Factor theorem and factorisation of cubic, a*«
9 C2 2015 7 6.3,6.4and 6.5 Exponentials and logarithms
10 C2 2016 8 2.3,6.3,6.4,6.5 Exponentials and logarithms
11 C2 June 2014R 8 6.4,6.5 Exponentials and logarithms
12 C22014 8 6.1,6.3and 6.5 and 2.3 | Exponentials and logarithms




AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
1(a) (@) -1 accept (-1,0) B1
(1)
1 b rF %
(b) 3
|
§
\
\
R Shape B1
T m—
—— B1
~ X Touches at (0,0)
Bl
Crosses at (2,0)
(3)
1(c) (c) 2 solutions as curves cross twice B1 ft
(1)
(5 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks

2(a)

(-2,12)
Bl

v

B1

(3, -24)

(2)

2(b)
M1

(-2, 0)
Al

Al

(3.-12)

(3)

(5 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
3(a) \
't\
v=1 Te—
y=1
\ - x=3
X=a

Correct shape with a single crossing of each axis B1

y = 1 labelled or stated B1

x = 3 labelled or stated Bl
(3)

3(b) Horizontal translation so crosses the x-axis at (1, 0) B1

N tion'is (y =) X*1 M1

ew equationis (y =) ———
(xx1)-2
Whenx=0y= M1
1
== Al
3

(4)
(7 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
4(a) Check graph in question for possible answers and space below graph for answers
to part (b)
.
y = 2 is translated up or down M1
X
y = 2_ 5 is in the correct position Al
X
Intersection with x-axis at (% {0}) only B1
Independent mark
y = 4x + 2 : attempt at straight line, with positive gradient with positive y B1
intercept
Intersection with x-axis at (—%, {0}) and y-axis at ({0}, 2). B1
(5)
4(b) Asymptotes: X = 0 (or y-axis)and y = —5. An asymptote stated correctly B1
(Lose second B mark for extra asymptotes) Independent of part (a)
These two lines only B1
Not ft their graph.
(2)
4(c) -2 2
Method 1: 2_ 5=4x+2 Method 2: yoe° =— M1
X 4 y+5
4 +7x-2=0=>x= Yy’ +3y-18=0 > y= dm1
— 1 _
X=-=2,% y=-6,3 Al
When x=-2,y=— When y=-6, x=-2
M1Al

When X:%,y =3 When y =3, Xx=1%

(5)
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AS and A level Mathematics Practice Paper — Graphs and transformations

Mark scheme

Question

Scheme

Marks

(12 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
5(a) 9x —4x° = x(9—4x%) or —x(4x*—-9) B1
9—-4x* =(3+2x)(3-2x) or e
4x* -9 =(2x-3)(2x+3)
9x —4x% = x(3+2x)(3-2x) Al
(3)
5(b) y
M1
(71_5,0)\/ 0 1.5,0) x
B1
Al
(3)
5(c) A=(-214), B=(L 5) B1B1
(AB =)/(-2-1)? + (14-5)? (: J%) M1
(AB =)3\/E cao Al
(4)
(10 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
6(a) \ |
;”f Shape Uthrough (0,0) Bl
\ /
\ / (3,0) B1
(1.5,-1) B1
(3)
6(b) I
|- Shape ﬂ Bl
/1 (0, 0) and (6, 0) B1
/
(3,1) B1
(3)
6(c)
Shape Un_ot through (0, M1
0)
Minimum in 4" quadrant Al
(=p,0) and (6—p,0) B1
(3-p,-1) B1
(4)
(10 marks)
7(a)
Horizontal translation Bl
Touching at (-5, 0) Bl
~ | The right hand tail of their
cubic shape crossing at Bl
(_1’ O)
@)
7(b) (X+5)*(x+1) Bl
1)
7(c) When x =0,y =25 M1 Al
)
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AS and A level Mathematics Practice Paper — Graphs and transformations

Mark scheme

Question

Scheme

Marks

(6 marks)

135




AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks

8(a)(i) N

\ B1
(0. ¢)
\ > B1
(2)
8(a)(ii)

B1

| .

()

8(b) 1+5:—3x+c:>1+5x:—3x2+cx

X M1

= 3X* +5x—-cx+1=0
b> —4ac=(5—-c)* —4x1x3 M1
(5—-c)* >12* Al*
(3)

8(c) (5-¢) =12=>(c=)5++12

or

(5-¢)* =12= ¢ -10c+13=0 MIAL

—10+/(~10) —4x13
=>(c=) (10
2
c<"5—-412", c>"5+12" M1
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
0<c<5-+12,c>5+12 Al
(4)
(11 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
9(a) This may be done by completion of square or by expansion and comparing
coefficients
a=4 B1
b=1 Bl
Allthreeofa=4,b=1andc=-1 Bl
(3)
9(b)
Ili:_.“
~ X
U shaped quadratic graph. | M1
The curve is correctly positioned with the minimum in the third quadrant. . It Al
crosses x axis twice on negative x axis and y axis once on positive y axis.
Curve cuts y-axis at({O}, 3).only B1
Curve cuts x-axis at
Bl
(-3, {0})and (3. {0}).
(4)
(7 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks
10(a) {Coordinates of A are} (4.5, 0) B1
(2)
10(b)(i)
VA Horizontal translation M1
27 -3 and their ft 1.5 on
. . Al ft
postitive x-axis
15 Maximum at 27 marked o.n B1
3 0 x the y-axis
3)
10(b)(ii) Correct shape, minimum at
ys (0, 0) and a maximum M1
within the first quadrant.
@, 27)
1.5 on x-axis Al ft
1.5 > Maximum at (1, 27) B1
% X
(3)
10(c) {k =} -17 B1
(1)
(8 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations

Mark scheme

Question Scheme Marks
1@ | g = (-5’ x3=75 M1AL
11(a)(ii C =gonly B1

(3)
11B) | f(x) = (2x—5)*(x+3) = (4X* —20x+25)(x +3) = 4x* —8x’ ~35X + 75 M1
(f'(x) =)12x* —16x—35* M1A1*
(3)
11(c) f'(3)=12x3*-16x3—-35 M1
12x* —16x—35="25" dM1
12x*> -16x—-60=0 Al cso
(x—3)(12x+20)=0= x=... ddM1
X = _E Al cso
-3
(5)
(11 marks)
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AS and A level Mathematics Practice Paper — Graphs and transformations
Mark scheme

Question Scheme Marks

12(a)

(i) Correct shape ( -ve cubic) B1
Crossing at (-2, 0) B1
Through the origin B1
Crossing at (3,0) B1
(ii) 2 branches in correct quadrants not crossing axes B1
One intersection with cubic on each branch Bl
(6)
12(b) “2” solutions B1ft
Since only “2” intersections dB1ft
(2)
(8 marks)
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EDEXCEL CORE MATHEMATICS C1 (6663) — MAY 2017 FINAL MARK SCHEME

Source paper Question New spec references Question description
number
1 12014 4 57 Graph.s of functions/intersections to solv
equations
2 C12016 4 2.9 Transformation of graphs
3 ClJan 2011 5 2.7and 2.9 Graphs and their transformations
4 C1Jan 2013 6 2.3,2.4and 2.9 fri?r::ctjrr::z:zsfuaﬁons' Graphs and the
5 C12015 8 2.6,2.7and 3.1 Manipulation of cubic and graph
6 C12011 8 2.9 Graphs and their transformations
7 C12013 8 2.6,2.7and 2.9 Graphs, algebraic manipulation of polync
8 C12017 9 2.3,2.4,2.5,2.7and 2.9 Graphs, intersections and discriminant
9 C1Jan 2013 10 2.3 Quadratics, Graphs and their transformat
10 C1 2012 10 2.7and 2.9 Graphs and their transformations
11 C12017 10 2.3,2.6,2.9,7.2, Cubic function, transformations and grad
12 C1 Jan 2011 10 5 4and 2.7 Quadratics, Polynomials, Factor theorem

and their transformations




AS and A level Mathematics Practice Paper — Integration — Mark scheme

Question Scheme Marks
1 3 -1
“‘(ze +£2+5jdx} = 6i+ 2x +5x (+¢) M1 Al
X 3 -1
= 2xX* —2x*:+5x+¢C Al; Al
(4 marks)
2 2 . 4 .
Zx _TX2+3X M1 Al Al
S 2
— S x5 _8x* +3x+cC Al
(4 marks)
3
I(ZXS —%xs —5jdx
Xn BN Xn+l M1
2% X or 1 X X" Al
6 4 -2
Two of: 3 x°, 3 X%, —5x Al
§x6+§x2—5x+c Al
(4 marks)
¢ Xl o X, X2 M1A1A1
6 3x° 6(4) (3)(-1)
8y B () (o @
X—+1dx_()+() —(1)+(1) dm1
L6 3¢ 24 —1(3) 24 —1(3)
HENE RN ERY e
24 343 24 3 3 9
(5 marks)

143




AS and A level Mathematics Practice Paper — Integration — Mark scheme

Question Scheme Marks
5 4 3
(—x3+ xzj dx X—+—{+ c} M1A1
8 4 32 4
% 7 (16 8) (256 (-64)
—t+—| = | =4+ | —=—+—
132 4, 32 4 32 4
or
M4 370 4 3
XT X -4 -4
—+—| =(0)- ( ) +( ) added to M1
132 4, 32 4
M4 37?2 4 3
X" X 2 2
4+ = Q.ﬁ.g _(O)
132 4] 32 4
= 21 21 or 10.5 Al
2 2
{Atx=-4,y=-8+12=4 oratx=2,y=1+3=4}
Area of Rectangle =6 x4 =24
or M1
Area of Rectangles =4 x4 =16 and 2x4=8
Evidence of (4——2)x their y_, or (4—-2)x their y,
or
Evidence of 4 x their y , and 2 x their y,
So,area(R) = 24 — 2?1 = 2—27 dddM1A1
(7 marks)
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AS and A level Mathematics Practice Paper — Integration — Mark scheme

Question Scheme Marks
6 _!
dy =6X 2+ XX
dx
3
XVX = X2 Bl
Xn BN Xn+1 M1
1 5
6 5 x?
y =X +75(+0) A1A1
2 2
Use x =4,y =37 to give equationinc, 37 =124 + %(\/Z)S +C M1
1 .
=C= c or equivalenteg. 0.2 Al
1 5
> 2 21
=12X? +—=x2 += Al
(y) X te
(7 marks)
7 3 2
[f(x) :]31—3i +5x[+c]  or {xg‘ 3y +5x(+c)} M1A1
3 2 2
10=8-6+10+c M1
c=-2 Al
f(1) = 1—g+5 A =§ (o.e.) Alft
(5 marks)
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AS and A level Mathematics Practice Paper — Integration — Mark scheme

Question Scheme Marks
8(a) 3 1
f(x) = gxz—lox 2 41 |dx
1
3 X 2
Xn—)Xn+1:>f(X):§xX€—10XT+X(+C) M1, A1, Al
2
Substitute x=4,y=25 =25=8-40+4+c=c= M1
X :
(f(x)):§—20x2+x+53 Al
(5)
8(b) 3, 1
Sub x=4into f'(X) ==x"-10x 2 +1 _ M1
8 s
3 1
=f'(4)= §><42 ~-10x4 2 +1
=f'(4)=2 Al
Gradient of tangent =2 = Gradient of normal is —1/2 ~ dm1
Substitute x =4, y = 25 into line equation with their changed gradient
1 = dM1
e.g. y—25=—-—(x-4)
2
. - Alcso
+k(2y +x—54) =0 o.e. (but must have integer coefficients)
(5)
(10 marks)
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AS and A level Mathematics Practice Paper — Integration — Mark scheme

Question Scheme Marks
9(a) )
-5x4
£(4) =304+ 922 M1
J4
f'(4)=-7 Al
y—(-8)="-7"x(x—-4)
or M1
y="-7"X+c=-8="-7"x4+cC
=>C=..
y=—7X+20 Al
(4)
9(b) Allow the marks in (b) to score in (a) i.e. mark (a) and (b) together
X xe M1A1A1
= f(X) = 30X+6E—5E(+C)
x=4,f(x)=—8=
M1
—8=120+24-64+c=cC=...
= (f(x) =)30x +12x% — 2xg —-88 Al
(5)
(9 marks)
10(a) 3 1
f(x)=x2—§x2+2x(+c) M1 A1 Al
Sub Xx=4,y=9into f(X) =>c=... M1
3 gl
(f(x):)x2—§x2+2x+2 Al
(5)
10(b) ) o1 M1
Gradient of normal is _E =
Gradient of tangent = +2 Al
Wx_ 9 L, , X 9 M1
2 4fx 2 4x
x4X = 6x-9=0=> X =.. M1
x=15 Al
(5)
(10 marks)
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Question Scheme Marks
11(a) Puts 10— X =10Xx— x* —8 and Or puts y =10(10—y) —(10—y)* -8
rearranges to give three term quadratic 54 rearranges to give three term M1
quadratic
Solves their "x* —11x+18=0" using  Solves their "y* -9y +8=0" using M1
acceptable method as in general acceptable method as in general
principles to give x = principles to give y =
Obtains x=2, x=9 (may be on Obtains y =8, y =1 (may be on
. . S . Al
diagram or in part (b) in limits) diagram)
Substitutes their x into a given Substitutes their y into a given
equation to give y = (may be on equation to give x= (may be on
. . . M1
diagram) diagram or in part (b))
y=8y=1 x=2,x=9 Al
(5)
11(b 2 3
(b) j(le—xz—B)dx= 10 X gy {+c}
3 M1 Al Al
o & I dm1
——=8X| = (weeu o O
X < )=
=90—% = 882or %0
Area of trapezium=1(8+1)(9—-2) =315 B1
M1Al
So area of Ris 882—31.5 =571 or 3
cao
(7)
(12 marks)
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Question Scheme Marks
12(a) May mark (a) and (b) together
3
Expands to give 10x> —20x Bl
) 1 w5 _II20IIX2 — Ml
Integrates to give T——X* + — (+¢) Alft
2
T s 2 Alcao
Simplifies to 4x? —10X" (+c)
(4)
12(b) Use limits 0 and 4 either way round on their integrated function (may only see 4 M1
substituted)
Use limits 4 and 9 either way round on their integrated function — dM1
Obtains either £ —32 or = 194 needs at least one of the previous M marks for this Al
to be awarded
4 9
(Soarea= |[ydx|+ [ydx ) e 32+194,=226 ddM1 Al
0 4
(5)
(9 marks)
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Question Scheme Marks
13(a) Seeing —4 and 2. B1
(1)
13(b) X(X + 4)(x — 2) = x* + 2x* — 8x
Bl
or x® —2x* + 4x* — 8x ( without simplifying) o
4 3 2
3 ) X*  2x°  8x
X7 +2X° =8xJdx=—+———{+cC
I( fix ="+ ST
. . ) M1A1ft
X 2x7  8x
or —+————-+{+¢C
4 3 2 ey
4 3 270
XL - (64—@—64j or
4 3 2 |, 3
Xt 8xt ] 16 j
—+———| =|4+—-16|-(0
{4 3 2 l ( 3 ©) dm1
. 2 ) 2
One integral ==+ 425 (42.6 orawrt 42.7 ) or otherintegral = i6§ (6.6 or
awrt 6.7)
Al
mn M 2lI n M 2ll
Hence Area ="their42—="+ "their6=
3 3
) ) dmM1
or  Area ="their42="—"—their6="
3 3
= 491 or49.3 or 148 (NOT — 148 ) Al
3 3 3
1 . : (7)
(An answer of = 495 may not get the final two marks — check solution
carefully)
(8 marks)
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Question Scheme Marks
14(a) , , 5 /M1
i 3 2
{I£3x—x2]dx} = % - (XSJ {+c} Al
E Al
(3)
14(b) 3 1 1
0=3x—x? > 0=3-x2 or 0=x[3—x2]:>x=... ML
3> 257
{Area(S) _{T - EX L }
(397 _(2)q): | _ NG
_[ > (Sj(g) ] {0} ddm1
{: (E _ 4_86j - {o}} _283 a3 Al oe
2 5 10
(3)
(6 marks)
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Source paper Question New spec references Question description
number

1| C12012 1 8.1and 8.2 Integration

2 | C12016 1 8.2 and note to 8.1 Integration

3| C12017 1 8.2 Integration

4| C22014 4 8.2and 8.3 Integration

5| C2June 2014R 6 8.3 Integration

6 | C1 June 2014R 8 8.1,8.2and 8.3 Integration

7 | C1Jan 2012 7 8.1and 8.2 Integration

8 | C12014 10 7.3,8.1and 8.2 Integration, application of differentiation

9| C12017 7 21,3.1,7.1,7.3,8.1,8.2 Integration, tangent
10 | C1 2015 10 7.3,8.1,8.2 Integration, tangent/normal problem
11| C2 2012 5 2.4,8.2and 8.3 Integration
12 | C2 2015 6 8.2and 8.3 Integration
13 | C2 2013 6 8.2and 8.3 Integration
14 | C2 2016 7 8.2 and 8.3 Integration, areas




AS and A level Mathematics Practice Paper — Trigonometry — Mark scheme

Question Scheme Marks
1 cos*(-0.4) =113.58 (a) Awrt 114 B1
Uses their a to find x.
a+10
_10 = - + M1
K-10=a=x=— Allow x=a_10not%i10
x=412 Al
(3X -10 =)360—0{ (246.4....) 360 — ¢ (can be implied by 246.4...) M1
x =855 Al
(3x—-10=)360+a (=473.57....) 360 + & (Can be implied by 473.57...) M1
x=161.2 Al
(7 marks)
2(a) Way 1 Way 2
2 = (3sinx —1)
1-sin? x = 8sin? x—6sin x gives 9sin’x—6sinx +1=2 so B1
sin® x + 8sin® x—6sinx +1=2
Eg. 9sin’x—6sinx=1 or
9sin® x—6sinx —1=0 or so 8sin® x—6sinx =1-sin®x M1
9sin? x—6sinx +1=2
So 9sin’x—6sinx +1=2 or
(3sinx —1)*-2=0
8sin® x —6sin X =cos’ x * Alcso*
so (3sinx —1)°=2 or
2=(3sinx —1)**
(3)
2(b : inx —1)? =
(b) Way 1: (3sinx —1) = (£)v2 Way 2: Expands (3sin X —1)* =2 and M1
uses quadratic formula on 3TQ
+
sinx = 1_3:/5 or awrt0.8047 and awrt— 0.1381 Al
x=53.58, 126.42 (or 126.41), 352.06, 187.94 dM1A1 Al

(5)
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Question

Scheme

Marks

(8 marks)
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Question Scheme Marks
3(a) sin 2x
States or uses tan 2x = M1
COS 2X
sin 2x i . . .
=5sin2x = sin2x—-5sin 2xco0s2x =0 = sin 2x(1-5cos2x) =0 Al
C0S 2X
(2)
3(b) sin 2x=0 gives 2x=0, 180,360 sox= B1 for two correct answers, second
0, 90, 180 B1 for all three correct. Excess in B1B1
range — lose last B1
COS 2X :% gives 2x =78.46 (or 78.5 or 78.4) or 2x=281.54 (or 281.6)
M1
x=39.2 (or39.3), 140.8 (or 141) A1A1
(5)
(7 marks)
4(a) 3sin? x + 7sin x = cos? x—4; 0 < x < 360°
3sin?x + 7sinx=(1—sin’x)—4 M1
4sin’x + 7sinx+3 =0 AG Al* cso
(2)
4(b) (4sin x + 3)(sinx + 1) {= 0}
sinx = —,sinx =-1
4
(la| = 48.59...)
x =180 +48.59 or x =360 —48.59
x=228.59...orx=31141..
{sinx =—1} = x=270
Valid attempt at factorization and sin x = ... M1
. 3 .
Both sin x =Z andsinx =-1 Al
Either (180 + |a]) or (180 — |a|) dm1
Both awrt 228.6 and awrt x =311.4 Al
270 B1
(5)
(7 marks)
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Question Scheme Marks
5(a) (i) 9sin(@ +60)=4; 0<6H<360
(i) 2tanx —3sinx=0; -z < X<
sin(@ + 60°) = ﬂ so (@ + 60°) = 26.3877...
9 M1
(a = 26.3877...)
So, @+ 60 = {153.6122... , 386.3877...} M1
and 0= {93.6122... , 326.3877...} Al Al
Both answers are cso and must come from correct work
(4)
5(b i
(b} 2(ﬂj—35inx=0 M1
COS X
2sinx — 3sinxcosx =0
sinx(2—3cosx) =0
2
COSX =— Al
x =awrt{0.84, —0.84} A1A1ft
{sihx=0=}x=0and - B1
(5)
(9 marks)
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Question Scheme Marks
6(i) (|| =56.3099...)
X = {a +40 = 96.309993...} =awrt 96.3 B1
X — 40" =—180 + "56.3099"... or X—40 =—7+"0.983"... M1
X = {—180 +56.3099... + 40 = —83.6901...} =awrt -83.7 Al
(3)
6(ii)(a
(ii)a) sm&(wjz 3cosd + 2 M1
cosd
_ 2
(1 cos 9] = 3c0s0 + 2 dmi
oS
1—cos?@ = 3cos* @ + 2cos€® —=0=4cos’0 + 2cosd —1 * Al cso *
(3)
6(ii)(b) —2 4 4 — A(4)(-1
cosd = N = 4 (-
M1
or
4(cos@+1)?+q+1=0, or (2cosf@+1)>+q+1=0,q=0 socosd=...
One solution is 72° or 144°, Two solutions are 72° and 144° Al1A1
0 ={72,144, 216, 288} M1A1
(5)
(11 marks)
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Source paper Question New spec references Question description
number
1| C2Jan 2013 4 5.7 Trigonometry
2 | C22017 8 5.3and 5.5 Solving trig equations
3] C22012 6 5.5and 5.7 Trigonometry
4 | C2Jan 2011 7 5.5and 5.7 Trigonometry
51 C22014 7 5.5and 5.7 Trigonometric equations
6 | C22013 8 5.5and 5.7 Trigonometric equations




