Bronze Questions

Calculators may not be used

The total mark for this section is 32

Q1
4

(a) Find the value of 83

3

(b) Simplify 2%

2

(2)
(Total for Question 1 is 4 marks)

Q2
1
(a) Write down the value of 32°

2
(b) Simplify fully (32x°) 3

)

3)
(Total for Question 2 is 4 marks)

Q3

(a) Simplify

50 8

giving your answer in the form a~/2 , where « is an integer.

(b) Hence, or otherwise, simplify

V50 -/18

2

giving your answer in the form b\/E , where b and c are integers and b # 1

3)
(Total for Question 3 is 5 marks)

@ Pearson



Q4

Given that32+/2 = 2¢, find the value of a

(Total for Question 4 is 3 marks)

Qs

3

a) Evaluate 325, iving your answer as an integer.
gving 'y g

1

) ) 25x* ) 2
(b) Simplify fully 1

@)

(2)
(Total for Question 5 is 4 marks)

Q6

x+3

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

(Total for Question 6 is 2 marks)




Q7

Complete the table below. The first one has been done for you.

For each statement you must state if it is always true, sometimes true or never true, giving a

reason in each case.

Always | Sometimes Never

Statement
True True True

The quadratic equation
ac+bx+e=0, (@a=0)

has 2 real rc—ots., /

()

When a real value of x 15
substituted 1nto
i — 6x + 10 the result is

positive.
(11)
b
If ax = b then x > —
a
(111)

The difference between
consecutive square
numbers 1s odd.

Beason

It only has 2 real roots when

b —4ac > 0.

When 5 — 4ac = 0 it has 1 real
root and when 5 — 4ac < 0 it has
0 real roots.

(Total for Question 7 is 6 marks)




QS

The equation x> + 3px + p = 0, where p is a non-zero constant, has equal roots.

Find the value of p.

(Total for Question 8 is 4 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 35

Q1
1
(a) Find the value of 16*
2)
(b) Simplify x(2x’4L )
2)

(Total for Question 1 is 4 marks)

Q2

2
Show that ——=——+ can be written in the form \/; - \/3 , where a and b are integers.
J12)-®)

(Total for Question 2 is 5 marks)

Q3
Solve
(a) 27 =8
)]
(b) 2" x4 =8
)

(Total for Question 3 is 5 marks)




Q4

Given
2 x4y =
22

express y as a function of x

(Total for Question 4 is 3 marks)

Q5
Find, using algebra, all real solutions to the equation
() 1622= 2a
C))
(i) b*+7b*-18=0
C))
(Total for Question 5 is 8 marks)

Q6

The equation kx? + 4kx + 3 = 0, where k is a constant, has no real roots.

Prove that

O00k<=

(Total for Question 6 is 4 marks)




Q7
f(x)=x"+(k+3)x+k
where £ 1s a real constant.

(a) Find the discriminant of f(x) in terms of £.

2

(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.

2

(c) Show that, for all values of &, the equation f(x) =0 has real roots.
2
(Total for Question 7 is 6 marks)

End of Questions



Gold Questions

Calculators may not be used

The total mark for this section is 33

Q1

Express 9°* * ! in the form 3, giving y in the form ax + b, where a and b are constants.

(Total for Question 1 is 2 marks)

Q2

The equation x> + (k — 3)x + (3 — 2k) = 0, where & is a constant, has two distinct real roots.
(a) Show that £ satisfies
K +2k—3>0

(&)
(C))

(b) Find the set of possible values of £.

(Total for Question 2 is 7 marks)

Q3

Given that the equation 2gx? + gx — 1 = 0, where g is a constant, has no real roots,
(a) show that ¢* + 8¢ < 0.
2)

(&)

(Total for Question 3 is 5 marks)

(b) Hence find the set of possible values of g.




Q4

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(1) Solve the equation

w218 =x

writing the answer as a surd in simplest form.

(i) Solve the equation

‘ B

43)#2

&

©))

©))

(Total for Question 4 is 6 marks)

Q5
Given that y = 2%,

(a) express 4" in terms of y.

(b) Hence, or otherwise, solve
8(4)-9(29H+1=0

)

C))

(Total for Question 5 is 5 marks)




Qo6
for) =x>—8x+ 19

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

2

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.
(©))

(c) Find the distance PQ, writing your answer as a simplified surd.

€))

(Total for Question 6 is 8 marks)

End of Questions



Platinum Questions

Calculators may not be used &%

The total mark for this section is 18

A student was attempting to prove that x = % is the only real root of

343, 1 =
x+53x—5 =0.

The attempted solution was as follows.

=
)
[\S)
_|_
FNy[s}
N—
I
o[ —

=
Il
o |—

o[ —

or X2 =
. 1 .
Le. x“=-7 1o solution

only real root is x = %

(a) Explain clearly the error in the above attempt.
2

(b) Give a correct proof that x = 1 is the only real root of x* + 3 x — 3 = 0.

(&)
The equation

X+ p-a=0 (D

where a, fare real, o # 0, has a real root at x = a.



(c) Find and simplify an expression for f in terms of « and prove that « is the only real root
provided | < 2.

(6)

An examiner chooses a positive number « so that « is the only real root of equation (I) but the
incorrect method used by the student produces 3 distinct real “roots”.

(d) Find the range of possible values for a.
(7

(Total for Question 1 is 19 marks)

End of Questions



Bronze Questions

Calculators may not be used

The total mark for this section is 29

Q1

Find the set of values of x for which
(a) 3(x—2)<8—2x

2
b) 2x—7)(1+x)<0

(©))
(¢) both3(x—2)<8—2xand 2x —7)(1 +x) <0

(0))

(Total for Question 1 is 6 marks)

Q2
Find the set of values of x for which

(a) 2B3x+4)>1—x

(09)
(b) 3x*+8x—3<0

“)

(Total for Question 2 is 6 marks)

Q3

Solve the simultaneous equations
y—3x+2=0

yz—x—6x2=O

(Total for Question 3 is 7 marks)




Q4

A rectangular room has a width of x m.
The length of the room is 4 m longer than its width.

Given that the perimeter of the room is greater than 19.2 m,

(a) show that x >2.8

Given also that the area of the room is less than 21 m?,

(b) (1) write down an inequality, in terms of x, for the area of the room.

(i) Solve this inequality.

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

©))

C))

0y

(Total for Question 4 is 8 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 34

Q1

Find the set of values of x for which
(@) 4x—3>7—x

2
(b) 2x*—5x—12<0
C))
(c) both4x—3>7—x and 2x* —5x—12<0
(1)
Q2
Given the simultaneous equations
2x+y=1
x> —4ky+5k=0
where k is a non zero constant,
(a) show that
X+ 8kx+k=0
2
Given that x* + 8kx + k = 0 has equal roots,
(b) find the value of £.
3)
(c) For this value of £, find the solution of the simultaneous equations.
3)

(Total for Question 2 is 8 marks)




Q3

Solve the simultaneous equations
x+y=2
4y’ —x* =11

(Total for Question 3 is 7 marks)

Q4

The equation
(k+3) x> + 6x + k=5, where k is a constant,
has two distinct real solutions for x.
(a) Show that £ satisfies
K —2k—24
“4)
(b) Hence find the set of possible values of .
3)

(Total for Question 4 is 7 marks)

Q5

(i) Show that x? — 8x + 17 > 0 for all real values of x

€))

(i1) "If I add 3 to a number and square the sum, the result is greater than the square of the
original number."

State, giving a reason, if the above statement is always true, sometimes true or never true.

@)

(Total for Question 5 is 5 marks)

End of Questions



Gold Questions

Calculators may not be used

The total mark for this section is 27
Q1

The equation
X +hke+8=k
has no real solutions for x.
(a) Show that k satisfies k* + 4k — 32 <0.
3
(b) Hence find the set of possible values of k.
C))

(Total for Question 1 is 7 marks)

Q2

Given that the equation 2gx?> + gx — 1 = 0, where ¢ is a constant, has no real roots,
(a) show that g* + 8¢ <O0.

(2)
(b) Hence find the set of possible values of g.

€))

(Total for Question 2 is 5 marks)

Q3

The equation 20x? = 4kx — 13kx? + 2, where k is a constant, has no real roots.
(a) Show that £ satisfies the inequality
2i2+ 13k +20<0

C))
(b) Find the set of possible values for k.

“)

(Total for Question 3 is 8 marks)

@ Pearson



Q4

(a) By eliminating y from the equations
y=x—4
2x2 —xy =28,
show that
¥ +4x—-8=0
2
(b) Hence, or otherwise, solve the simultaneous equations
y=x—4,
2x2 —xy =28,
giving your answers in the form a + b\3, where @ and b are integers.

©))

(Total for Question 4 is 7 marks)

End of Questions



Platinum Questions

Calculators may not be used &%

The total mark for this section is 13

(a) Find the set of values of & for which the equation

2
+3x+8
xz—x s
X +x-2
has no real roots.
(6)
|
|
|
|
|
|
|
— — — .'_ _______
| | V=
| ! >
! 0 ! X
| |
| |
| |
| /\ |
| |
| \ |
| |
| |
xX=a x=b
Figure 3
2
. . ) x“+3x+8
Figure 3 shows a sketch of the curve C1 with equation y = f(x) where f(x) = 2—2 =k
X" +x—
The curve has asymptotes x = a, x = b and y = ¢, where a, b and c are integers.
(b) Find the value of a, the value of b and the value of c.
C))
(¢) Find the coordinates of the points of intersection of C; with the line y =2
(©))

(Total for Question 1 is 13 marks)




Bronze Questions

Calculators may not be used

The total mark for this section is 29

Q1

Lad
-

2,-1)

Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x). There is a maximum at (0, 0), a
minimum at (2, —1) and C passes through (3, 0).

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

(©))
(b) y = f(=x).

3

On each diagram show clearly the coordinates of the maximum point, the minimum

point and any points of intersection with the x-axis.

(Total for Question 1 is 6 marks)




Q2

e PR DS P g

=2

Figure 1

Figure 1 shows a sketch of the curve with equation y = f (x) where

X

, X#2
x—2

f(x)

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

(a) 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.

“)

(Total for Question 2 is 7 marks)




Q3

Ya

y = f(x)
0, 4)

v

(-1. 07 o (2.0) x

Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x)
The curve C passes through the point (=1, 0) and touches the x-axis at the point (2, 0)

The curve C has a maximum at the point (0, 4)

(a) The equation of the curve C can be written in the form

y=x>+ax*+bx+c
where a, b and c are integers.

Calculate the values of a, b and c.

(6))
. : 1
(b) Sketch the curve with equation y =f (Ej
Show clearly the coordinates of all the points where the curve crosses or meets the
coordinate axes.
(&)

(Total for Question 3 is 8 marks)




Q4

(a) Sketch the graphs of

y=x(x+2)(3~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
x(x+2)(3—x)+g =0
X
(2)

L

(Total for Question 4 is 8 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 30

Q1
VA
-
0, X
Figure 1
. . . 3
Figure 1 shows a sketch of the curve with equation y =—, x#0
X
(a) On a separate diagram, sketch the curve with equation y = 3 > x#-2,
X+

showing the coordinates of any point at which the curve crosses a coordinate axis.
3)
(b) Write down the equations of the asymptotes of the curve in part (a).
(2)

(Total for Question 1 is 5 marks)




Q2

(3,27)

H‘r

Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x) where
fox) = x2(9 — 2x)

There is a minimum at the origin, a maximum at the point (3, 27) and C cuts the x-axis at
the point 4.

(a) Write down the coordinates of the point 4.

0y
(b) On separate diagrams sketch the curve with equation
@)y =1f(x+3)
(i1) y = f(3x)
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 £.
1)

(Total for Question 2 is 8 marks)




Q3

(a) Factorise completely x* — 6x% + 9x

(&)
(b) Sketch the curve with equation
y= x> — 6x% + 9x
showing the coordinates of the points at which the curve meets the x-axis.
C))
Using your answer to part (b), or otherwise,
(c) sketch, on a separate diagram, the curve with equation
y=(x—-2)—6(x—2)>+9(x —2)
showing the coordinates of the points at which the curve meets the x-axis.
(2)

(Total for Question 3 is 9 marks)

Q4

The curve C has equation

k2
y=—+I1 xell,x#0
X

where k is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.
(©))
The line / has equation y =—2x + 5

(b) Show that the x coordinate of any point of intersection of / with C is given by a solution
of the equation

22 —4x+ k=0
(2)

(c) Hence find the exact values of k for which / is a tangent to C.

€))

(Total for Question 4 is 8 marks)

@ Pearson



Gold Questions

Calculators may not be used

The total mark for this section is 35
Q1

The point P (1, a) lies on the curve with equation y = (x + 1)2(2 — x).
(a) Find the value of a.

0y
(b) Sketch the curves with the following equations:
(i) y=@+1)?2-x),
. 2
(ii) y==
X
On your diagram show clearly the coordinates of any points at which the curves meet
the axes.
(6
(c) With reference to your diagram in part (b) state the number of real solutions to the
equation
2
x+1)7(2-x)==
(1) (2-1) =2
y 1)

Y

(Total for Question 1 is 7 marks)

@ Pearson



Q2

Vi

0 6
(3,-1)

Figure 1

=y

Figure 1 shows a sketch of the curve C with equation y = £ (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

(a) y=1(2x),

(b) y=-1(x),

(¢) y=1(x+p), where p is a constant and 0 <p < 3.

€))

€))

C))

(Total for Question 1 is 10 marks)




Q3

a) Factorise completely x> + 10x* + 25x
(@) pletely

2
(b) Sketch the curve with equation
y=x+10x> + 25x
showing the coordinates of the points at which the curve cuts or touches the x-axis.
2
The point with coordinates ( —3, 0) lies on the curve with equation
y=(x+a)+10(x + a)* +25(x + a)
where a is a constant.
(c) Find the two possible values of a.
3)

(Total for Question 3 is 7 marks)

Q4

(a) On separate axes sketch the graphs of

(1) y=-3x+ ¢, where c is a positive constant,

. 1
(1) 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+ Sat two
distinct points, i
(b) show that (5 —c)*>2

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

C))

(Total for Question 4 is 11 marks)

@ Pearson



*

Bronze Questions

Calculators may not be used

The total mark for this section is 34
Q1

The line / passes through the points 4 (3, 1) and B (4, — 2).
Find an equation for /

(Total for Question 1 is 6 marks)

Q2
The line L, has equation 4x +2y —3 =0

(a) Find the gradient of L;

(2)
The line L> is perpendicular to L; and passes through the point (2, 5)

(b) Find the equation of L, in the form y = mx + ¢, where m and c are constants.

€))

(Total for Question 2 is 5 marks)

Q3

The line /1 has equation 4y —3x =10
The line 1> passes through the points (5, —1) and (-1, 8)

Determine, giving full reasons for your answer, whether lines /1 and /> are parallel,
perpendicular or neither.

(Total for Question 3 is 4 marks)




Q4

The line /; has equation y =—2x + 3
The line /> is perpendicular to /; and passes through the point (5, 6).

(a) Find an equation for /> in the form ax + by + ¢ = 0, where a , b and ¢ are integers.

(©))
The line I> crosses the x-axis at the point 4 and the y-axis at the point B.
(b) Find the x-coordinate of 4 and the y-coordinate of B.

(2)
Given that O is the origin,
(c) find the area of the triangle OAB.

(09

(Total for Question 4 is 7 marks)

Q5

The point 4 (—6, 4) and the point B (8, —3) lie on the line L.
(a) Find an equation for L in the form ax + by + ¢ = 0, where a, b and ¢ are integers.

C))

(b) Find the distance 4B, giving your answer in the form V5, where  is an integer.

(€))

(Total for Question 5 is 7 marks)




Q6

=Y

/A 0 c\

2

Figure 1

The line /1 has equation 2x — 3y + 12=0
(a) find the gradient of /.

1)
The line /; crosses the x-axis at the point 4 and the y-axis at the point B, as shown in Figure 1.
The line 1> is perpendicular to /1 and passes through B.
(b) Find an equation of /.

3)
The line /> crosses the x-axis at the point C.

(c) Find the area of triangle ABC.
C))

(Total for Question 6 is 8 marks)

End of Questions



>

Silver Questions -
Calculators may not be used g

The total mark for this section is 31

Q1

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

©))

(Total for Question 1 is 5 marks)

Q2
The straight line L1 passes through the points (—1, 3) and (11, 12).

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

“)

The line L has equation 3y + 4x — 30 =0.

(b) Find the coordinates of the point of intersection of L and Lo.

©))

(Total for Question 2 is 7 marks)




Q3

The line L1 has equation 2y — 3x — k= 0, where k is a constant.
Given that the point 4 (1, 4) lies on L, find
(a) the value of &,

(0))
(b) the gradient of L.

2
The line L> passes through A4 and is perpendicular to L

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

C))
The line L crosses the x-axis at the point B.
(d) Find the coordinates of B.

(2)
(e) Find the exact length of 4B.

(2)

(Total for Question 3 is 11 marks)




Q4

=V

0

Figure 1

The points 4 and B have coordinates (6, 7) and (8, 2) respectively.

The line / passes through the point 4 and is perpendicular to the line 4B, as shown in
Figure 1.

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

“4)
Given that / intersects the y-axis at the point C, find
(b) the coordinates of C,

2
(c) the area of AOCB, where O is the origin.

2

(Total for Question 4 is 8 marks)

End of Questions



Gold Questions

Calculators may not be used 2%

The total mark for this section is 27

Q1

(a) Find an equation of the line joining 4(7, 4) and B(2, 0), giving your answer in the

form ax+by+c = 0, where a, b and c are integers.

(€))

(b) Find the length of 4B, leaving your answer in surd form.

@)

The point C has coordinates (2, ¢), where ¢t > 0, and AC = 4B.

(¢) Find the value of 7.

(d) Find the area of triangle ABC.

0y

(€))

(Total for Question 1 is 8 marks)




Q2

Ya Diagram NOT
to scale
N(l6. p)
L(-1, 3}<
0 \O/ -
M(7.-4)
Figure 2

Figure 2 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.

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.

“)

©))

2

(Total for Question 2 is 9 marks)




Q3

H“

Figure 2

The line /1, shown in Figure 2 has equation 2x + 3y =26
The line /> passes through the origin O and is perpendicular to /4

(a) Find an equation for the line />

C))
The line /> intersects the line /1 at the point C
Line /1 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.
()

(Total for Question 3 is 10 marks)

End of Questions



Bronze Questions

Calculators may not be used

The total mark for this section is 29

Q1

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

(Total for Question 1 is 4 marks)

Q2

The circle C has equation x* + > +4x—2y—-11=0

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

(2)
(b) the radius of C,

(2)
(c) the coordinates of the points where C crosses the y-axis,
giving your answers as simplified surds.

C))

(Total for Question 2 is 8 marks)




Q3

The points 4 and B have coordinates (=2, 11) and (8, 1) respectively.
Given that 4B is a diameter of the circle C,

(a) show that the centre of C has coordinates (3, 6),

(1)
(b) find an equation for C.

C))
(c) Verify that the point (10, 7) lies on C.

(1)

(d) Find an equation of the tangent to C at the point (10, 7), giving your answer in the form
y =mx + ¢, where m and ¢ are constants.

C))

(Total for Question 3 is 10 marks)

Q4

The circle C, with centre A4, passes through the point P with coordinates (—9, 8) and the point
0 with coordinates (15, —10).

Given that PQ is a diameter of the circle C,
(a) find the coordinates of 4

(2)
(b) find an equation for C

3)
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.

2

(Total for Question 4 is 7 marks)

End of Questions



Silver Questions

Calculators may not be used

The total mark for this section is 33

Q1

The circle C has equation
x> +3?—20x — 24y +195=0

The centre of C is at the point M

(a) Find
(1) the coordinates of the point M
(i1) the radius of the circle C

(6))
N is the point with coordinates (25, 32)
(b) Find the length of the line MN

(2)
The tangent to C at a point P on the circle passes through point N
(c) Find the length of the line NP

2

(Total for Question 1 is 9 marks)

Q2
The circle C has centre (3, 1) and passes through the point P(8, 3).
(a) Find an equation for C.
C))
(b) Find an equation for the tangent to C at P, giving your answer in the form
ax + by + ¢ =0, where a, b and c are integers.
)
(Total for Question 2 is 9 marks)

X



Q3

Figure 3

The points 4 and B lie on a circle with centre P, as shown in Figure 3.
The point 4 has coordinates (1, —2) and the mid-point M of 4B has coordinates (3, 1).
The line / passes through the points M and P.

(a) Find an equation for /.

“4)
Given that the x-coordinate of P is 6,
(b) use your answer to part (a) to show that the y-coordinate of P is —1,

1)
(c) find an equation for the circle.

“4)

(Total for Question 3 is 9 marks)




Q4

Ya
C
9
0 X
Figure 4

The circle C has radius 5 and touches the y-axis at the point (0, 9), as shown in Figure 4.

(a) Write down an equation for the circle C, that is shown in Figure 4.

(©))
A line through the point P(8, — 7) is a tangent to the circle C at the point 7

(b) Find the length of PT
3)
(Total for Question 4 is 6 marks)

End of Questions



Gold Questions

Calculators may not be used ¥

The total mark for this section is 35

Q1

v A

Q(9, 10)

Ria, 4)

P(-3,2)

Y

"

N

The points P(—3, 2), O(9, 10) and R(a, 4) lie on the circle C, as shown in Figure 2. Given that
PR is a diameter of C,

Figure 2

(a) show that a = 13
3)

©))

(2)
(Total for Question 1 is 10 marks)

(b) find an equation for C




Q2

The circle C has centre 4(2,1) and passes through the point B(10, 7)

(a) Find an equation for C

“4)
The line /; is the tangent to C at the point B
(b) Find an equation for /;

C))
The line /> is parallel to /1 and passes through the mid-point of AB
Given that /; intersects C at the points P and Q,
(c) find the length of PQ, giving your answer in its simplest surd form.

(©))

(Total for Question 2 is 11 marks)

Q3

The circle C has equation
x>+ —6x+10y+9=0
(a) Find

(1) the coordinates of the centre of C
(i1) the radius of C
3)

The line with equation y = kx, where k is a constant, cuts C at two distinct points.

(b) Find the range of values for k
(6)

(Total for Question 3 is 9 marks)




Q4

A circle C with centre at (— 2, 6) passes through the point (10, 11).
The circle C also passes through the point (10, 1) and has the equation
(x+2)*+ (y—6)* =132

The tangent to the circle C at the point (10, 11) meets the y axis at the point P
and the tangent to the circle C at the point (10, 1) meets the y axis at the point Q.

Show that the distance PQ is 58 explaining your method clearly.

(Total for Question 4 is 7 marks)

End of Questions



Platinum Questions

Calculators may not be used &%

The total mark for this section is 20

A point P lies on the curve with equation

x2+3)? —6x + 8y =24.

Find the greatest and least possible values of the length OP, where O is the origin.
(6)

(Total for Question 1 is 6 marks)




The line with equation y = mx is a tangent to the circle C with equation

(x+472+ @y -77%=13.

(a) Show that m satisfies the equation

3m? + 56m + 36 = 0.
4

The tangents from the origin O to C) touch Ci at the points 4 and B.

(b) Find the coordinates of the points 4 and B.
3)

Another circle C; has equation x? + * = 13. The tangents from the point (4, —7) to C> touch it
at the points P and Q.

(c) Find the coordinates of either the point P or the point Q.

(2)
(Total for Question 2 is 20 marks)

End of Questions



Bronze Questions

Calculators may not be used

The total mark for this section is 26

Q1
f(x)=2x"—7x> —5x+4

(a) Find the remainder when f(x) is divided by (x —1)

2
(b) Use the factor theorem to show that (x+1) is a factor of f(x)

2
(c) Factorise f(x) completely.

C))

(Total for Question 1 is 9 marks)

Q2

(a) Find the remainder when

X —2xr—4x+8

is divided by
(1) x—3
(i) x+2
3)
(b) Hence, or otherwise, find all the solutions to the equation
¥ =2 —4x+8=0
“4)

(Total for Question 2 is 7 marks)




Q3

fo)y=x*+x*+2x* +ax+b

where a and b are constants.

When f(x) is divided by (x — 1), the remainder is 7
(a) Show thata + b =3
(2)
When f(x) is divided by (x + 2), the remainder is —8
(b) Find the value of a and the value of b
(6))
(Total for Question 3 is 7 marks)

Q4

Given nell , prove that n® + 2 is not divisible by 8
(Total for Question 4 is 4 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 29

Q1
fo) =4x° — 12x* +2x - 6

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

(2)

(b) Hence show that 3 is the only real root of the equation f(x) =0
“4)
(Total for Question 1 is 6 marks)

Q2

fox) = 2x° — 7x? — 10x + 24

(a) Use the factor theorem to show that (x + 2) is a factor of f(x)

2
(b) Factorise f(x) completely.

C))

(Total for Question 2 is 6 marks)




Q3
f(x)=(Bx—2)(x—k)—8

where k is a constant.

(a) Write down the value of (k)

When f(x) is divided by (x — 2) the remainder is 4
(b) Find the value of £

(c) Factorise f(x) completely.

)

2

3)
(Total for Question 3 is 6 marks)




Q4

f(x)=x>+ax*+bx+3

where a and b are constants.

Given that when f (x) is divided by (x + 2) the remainder is 7,
(a) show that 2a —b =06
2
Given also that when f (x) is divided by (x — 1) the remainder is 4,
(b) find the value of a and the value of b.
“)
(Total for Question 4 is 6 marks)

Q5
(a) Prove that for all positive values of @ and b
da + b (14
b a
C))
(b) Prove, by counter example, that this is not true for all values of a and b
1)

(Total for Question 5 is 5 marks)

End of Questions



Gold Questions

Calculators may not be used

The total mark for this section is 27

Q1
fox) = —6x> — 7x* + 40x + 21

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

2
(b) Factorise f(x) completely.

C))

(Total for Question 1 is 6 marks)

Q2

f(x)=x*+5x>+ax+b,

where a and b are constants.

The remainder when f(x) is divided by (x — 2) is equal to the remainder when f(x) is divided
by (x + 1).

(a) Find the value of a.

)
Given that (x + 3) is a factor of f(x),
(b) find the value of b.

3)
(Total for Question 2 is 8 marks)




Q3
for) = 2x° — 13x% + 8x + 48

(a) Prove that (x —4) is a factor of f{(x)

2
(b) Hence, using algebra, show that the equation f(x) = 0 has only two distinct roots.
C))
V A
y =)
O L
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x).
(c) Deduce, giving reasons for your answer, the number of real roots of the equation
2x3 —13x* +8x+46=0
2

Given that k is a constant and the curve with equation y = f(x + k) passes through the origin,
(d) find the two possible values of £.
2
(Total for Question 3 is 10 marks)




Q4

(a) Prove that for all positive values of x and y

\/E Dx+y

2

2

(b) Prove by counter example that this is not true when x and y are both negative.
(0))
(Total for Question 4 is 3 marks)

End of Questions



Platinum Questions

Calculators may not be used &%

The total mark for this section is 9

(a) Show that (x + 1) is a factor of 2x> + 3x* — 1
1)
(b) Solve the equation

X +2x+5 =x++2x+3
t))

(Total for Question 1 is 9 marks)

End of Questions



Bronze Questions

Calculators may not be used

The total mark for this section is 30

Q1

Find the first 3 terms, in ascending powers of x, of the binomial expansion of (2 — 3x)’

giving each term in its simplest form.

(Total for Question 1 is 4 marks)

Q2

(a) Find the first 4 terms, in ascending powers of x, in the binomial expansion of
(1 + kx)'

where £ is a positive constant. Give each term in its simplest form.

3)
Given that, in this expansion, the coefficients of x and x* are equal,
(b) find the exact value of £,

(©))
(c) find the coefficient of x*

(1)

(Total for Question 2 is 7 marks)




Q3

(a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
(2 + kx)’

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

C))
Given that the coefficient of x* in this expansion is 1890
(b) find the value of £.

€))

(Total for Question 3 is 7 marks)

Q4

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

il

giving each term in its simplest form.

(Total for Question 4 is 4 marks)

Q5

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

(Total for Question 5 is 4 marks)




Qo6
40 !
Given that = 400 ,
4 4!p!

(a) write down the value of .

)

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

(b) Find the value of 9
p

©))

(Total for Question 6 is 4 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 25

Q1

Find the first 3 terms, in ascending powers of x, in the binomial expansion of
(2 — 5x)°
Give each term in its simplest form.

(Total for Question 1 is 4 marks)

Q2

(a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of (1 + ax)’,
where a is a constant. Give each term in its simplest form.

“4)
Given that the coefficient of x? in this expansion is 525,

(b) find the possible values of a.
2

(Total for Question 2 is 6 marks)

Q3

(a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 + kx)’
where £ is a constant. Give each term in its simplest form.
C))
Given that the coefficient of x* is 6 times the coefficient of x,
(b) find the value of £.

2

(Total for Question 3 is 6 marks)

@ Pearson



Q4

(a) Use the binomial theorem to find all the terms of the expansion of

(2 + 3x)*
Give each term in its simplest form.
C))
(b) Write down the expansion of
(2 - 3x)*
in ascending powers of x, giving each term in its simplest form.
(0))

(Total for Question 4 is 5 marks)

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

(-t

giving each term in its simplest form.

(Total for Question 5 is 4 marks)

End of Questions



Calculators may not be used

Gold Questions g

The total mark for this section is 33

Q1

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

8
(1 3Xj
2

giving each term in its simplest form.

(Total for Question 1 is 4 marks)

Q2

10
(a) Find the first 4 terms of the expansion of (1 +§j in ascending powers of x, giving each

term in its simplest form.

“)

(b) Use your expansion to estimate the value of (1.005)!'°, giving your answer to 5 decimal
places.

3)
(Total for Question 2 is 7 marks)




Q3

(a) Find the first four terms, in ascending powers of x, in the binomial expansion of (1 + kx)®,
where £ is a non-zero constant.

(©))
Given that, in this expansion, the coefficients of x and x? are equal, find
(b) the value of £k,

(2)
(c) the coefficient of x° .

1)

(Total for Question 3 is 6 marks)

Q4

(a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of
(2 — 9x)*

giving each term in its simplest form.

C))
f(x) = (1 + kx)(2 — 9x)*, where k is a constant
The expansion, in ascending powers of x, of f(xx) up to and including the term in x? is
A —232x + Bx?
where 4 and B are constants.
(b) Write down the value of A4.
1)
(c) Find the value of £.
(2)
(d) Hence find the value of B.
(2)

(Total for Question 4 is 9 marks)

@ Pearson



Q5

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

¥ 8
3
4
giving each term in its simplest form.

“)

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

€))

(Total for Question 5 is 7 marks)

End of Questions



Platinum Questions

Calculators may not be used

The total mark for this section is 15

In the binomial expansion of

the coefficients of x* and x> are equal and non-zero.

(a) Find the possible values of n.

C))

(b) State, giving a reason, which value of n gives a valid expansion when x =

N | =

@)

(Total for Question 1 is 6 marks)

In the binomial expansion of
(I-4)7, <7,

the coefficient of x2 is equal to the coefficient of x* and the coefficient of x° is positive.
q p

Find the value of p.

(Total for Question 2 is 9 marks)

End of Questions



Bronze Questions

Calculators may not be used

The total mark for this section is 25

Q1

Find the exact value of tan 30° % sin 60°
Give your answer in its simplest form.

(Total for Question 1 is 2 marks)

Q2
(a) Write down the exact value of tan 45°
1)
Here is a right-angled triangle.
60°
xcm
4cm
.
cos 60°=0.5
(b) Work out the value of x.
(2)

(Total for Question 2 is 3 marks)




Q3

In the triangle ABC, AB = lm, AC =V/3m, angle ABC = 60° and angle BCA= x°
Find the two possible values for x.
(Total for Question 3 is 4 marks)

Q4
Here is the graph of y=sinx® for —180<x <180

yll

=Y

—180 —90 0 90 180

On the grid, sketch the graph of y=sinx° -2 for —-180<x < 180

(Total for Question 4 is 2 marks)




Q5

2xcm

60°

A 3xcm B

Figure 1

Figure 1 shows a sketch of a triangle ABC with 4B = 3x cm, AC = 2x cm and
angle CAB = 60°

Given that the area of triangle ABC is 18+/3 cm?
(a) Show thatx = 2+/3
3)

(b) Hence find the exact length of BC, giving your answer as a simplified surd.

€))

(Total for Question 5 is 6 marks)

Qo6

In triangle RPQ,

RP=+3cm
PO=1cm
Angle PRQ = 30°

(a) Assuming that angle POR is an acute angle,
calculate the area of triangle RPQ.
Give your answer in exact form.

C))

(b) If you did not know that angle POR is an acute angle, what effect would this have on
your calculation of the area of triangle RPQ?

0y

(Total for Question 6 is 5 marks)

@ Pearson



Q7

The diagram shows an acute-angled triangle ABC.
A

B a

Prove that area of triangle ABC = %ab sinC

(Total for Question 7 is 3 marks)




X

Silver Questions
Calculators may not be used g

The total mark for this section is 29

Q1

In the triangle ABC, AB = 5v6 cm, AC =4 cm, angle ABC = 45° and angle BCA= x°

Find the two possible values for x, giving your answers in exact form.

(Total for Question 1 is 4 marks)

Q2

Not to scale

Figure 1

Figure 1 shows the design for a structure used to support a roof.
The structure consists of four steel beams, 4B, BD, BC and AD.
Given AB =+2m, BC = BD = 1m and angle BAC = 30°
Find, the size of angle ACB.
(Total for Question 2 is 3 marks)




Q3

4 ¢m

6 cm
Figure 1
Figure 1 shows the triangle ABC, with AB=6 cm, BC=4 cm and C4 =5 cm.

(a) Show thatcos 4 =% .

©))

(b) Hence, or otherwise, find the exact value of sin 4.

@)

(Total for Question 3 is 5 marks)




Q4

L

Ple. d)

Figure 3
Figure 3 shows part of the curve with equation y = 3 cos x°.

The point P(c, d) is a minimum point on the curve with ¢ being the smallest negative value of
x at which
a minimum occurs.

(a) State the value of ¢ and the value of d.

1)
(b) State the coordinates of the point to which P is mapped by the transformation which
transforms the curve with equation y = 3 cos x° to the curve with equation
: x°
1 =3cos| —
@ y L 2 ]
(i1)) y=3cos (x —36)°
2

(Total for Question 4 is 3 marks)




Q5

The diagram shows three right-angled triangles.

Prove that y = %n

30°

30°

30°

(Total for Question 5 is 4 marks)




Q6

Mot to scale

A i0m B

Figure 1

A triangular lawn is modelled by the triangle ABC, shown in Figure 1. The length 4B is to be
30 m long.

Given that angle BAC = 75° and angle ABC = 60°,

(a) Calculate the length AC ?2)
Given that BC=15+15v3

(b) Calculate the area of the lawn in exact form.

2

(c) Why is your answer unlikely to be accurate to the nearest square metre?

0y

(Total for Question 6 is 5 marks)




Q7

The diagram shows the positions of three towns, Acton (4), Barston (B) and Chorlton (C).

Barston is 3 km from Acton on a bearing of 020°

Chorlton is ﬂkm from Barston on a bearing of 170°

Find the bearing of Chorlton from Acton.
You must show all your working.

(Total for Question 7 is 5 marks)




Gold Questions

Calculators may not be used

The total mark for this section is 29
Q1

Figure 1

/
4m /5m
/

Figure 1 shows 3 yachts 4, B and C which are assumed to be in the same horizontal plane.
Yacht B is 4 m due north of yacht 4 and yacht C is 5 m from A. The bearing of C from 4 is
060°.

Calculate the distance between yacht B and yacht C, in exact form.

(Total for Question 1 is 3 marks)

Q2

In a triangle ABC, side AB has length 10 cm, side AC has length 5 cm, and angle BAC =60
where 6 is measured in degrees. The area of triangle ABC is 15cm?

(a) Find the two possible values of cos 6
C))
Given that BC is the longest side of the triangle,
(b) find the exact length of BC.
(2)
(Total for Question 2 is 6 marks)

@ Pearson



Q3

The diagram shows A ABC with AC=8x—3, BC=4x—-1, ZABC=120°and £ ACB = 15°.

A

+\,I'|E

(a) Show that the exact value of x is ?
(7

(b) Find the area of /A ABC, giving your answer in exact form

3)

(Total for Question 3 is 10 marks)

Q4

A buoy is a device which floats on the surface of the sea and moves up and down as waves
pass.

For a certain buoy, its height, above its position in still water, y in metres, is modelled by a

: : 1 . : o
sine function of the form y = > sin 1807°, where 7 is the time in seconds.

(a) Sketch a graph showing the height of the buoy above its still water level for 0 < ¢ < 10
showing the coordinates of points of intersection with the #-axis.

)

(b) Write down the number of times the buoy is 0.4 m above its still water position during
the first 10 seconds.

1)

(¢) Give one reason why this model might not be realistic.

1)

(Total for Question 4 is 5 marks)

@ Pearson



QS The diagram shows a hexagon ABCDEF.

B
|
|
|
|
|
|
4 | C
|
Pt N 1O
F D

ABEF and CBED are congruent parallelograms where AB = BC = x cm.
P is the point on AF and Q is the point on CD such that BP = BQ = 10 cm.

Given that angle ABC = 30°,

2-V3)

rove that cos PBO=1-
P 0 200

(Total for Question 5 is 5 marks)




Bronze Questions

Calculators may not be used

The total mark for this section is 26

Q1

(a) Show that the equation

can be written in the form

(b) Solve, for 0 =x < 360°,

5sinx=1+2 cos’x

2sin’x+5sinx—3=0

2

2sin’x+5sinx—3=0
4

(Total for Question 1 is 6 marks)

Q2

Show that the equation

can be written in the form

cos’x = 8sin’x — 6sin x

(3sinx—1)>=2

(Total for Question 2 is 3 marks)




Q3

(a) Show that

10sin’ @ —7cos@+2
3+2cosd

=4—-5cosd

4)
(b) Hence, or otherwise, solve, for 0 <x < 360°, the equation
. 2 _
10sin”“ x—7cosx+2 — 4+ Ssiny
3+2cosx
3

(Total for Question 3 is 7 marks)

Q4

Solve, for 0 <x <360°,

(a) sin(x—20")= %
“@
1
(b) cos3x= 5

(6)

(Total for Question 4 is 10 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 34

Q1
(1) Solve, for —180° < 8 < 180°,
(1+tanO)(2sin@—~/3) =0

4
(i) Solve, for 0 <x <360°,
2sin x = +/2tan x.
(6)

(Total for Question 1 is 10 marks)

Q2

(a) Show that the equation
tan 2x = 2 sin 2x
can be written in the form
(1 —=2cos2x)sin2x=0
(2)

(b) Hence solve, for 0 <x < 180°,

tan 2x = 2 sin 2x

You must show clearly how you obtained your answers.

©))

(Total for Question 2 is 7 marks)




Q3

(a) Show that the equation
8 sin’0 — 2 cos?0 =3

can be written as

10 sin’0 = 5.
2
(b) Hence solve, for 0° < 0 < 360°, the equation
8 sin’f — 2 cos?f = 3,
(7)

(Total for Question 3 is 10 marks)

Q4

(a) Show that the equation

sind tand = cosf + 1

can be written in the form
2cos?0+cosf—1=0

3)
(b) Hence solve, for 0 < < 360°,

sind tand = cosf + 1

showing each stage of your working.

©))

(Total for Question 4 is 8 marks)

End of Questions



Gold Questions

Calculators may not be used

The total mark for this section is 32
Q1

(1) Solve, for 0 < 6 < 360°, the equation
90sin(6 + 60°) = 45

You must show each step of your working.

“)

(i1) Solve, for —180 < x <180, the equation
tan x — vV2sinx =0

(©))

(Total for Question 1 is 9 marks)

Q2

(i) Solve, for 0 <6 < 180°, the equation
sin30—~/3cos36 =0

(©))
(i1) Given that
4sin* x+cosx=4—-k, 0, k, 33 3¢
3
(a) Find cos x in terms of £.
3)

(Total for Question 2 is 6 marks)




Q3

Solve, for 0 <x < 180°,
1

cos(3x—10°) =
V2

You should show each step in your working.

)

(Total for Question 3 is 7 marks)

Q4

(1) Find the solutions of the equation sin(3x — 15°) = — , for which 0 =x= 180°

!
2

(6)
(i)

Figure 4

Figure 4 shows part of the curve with equation
y=sin(ax — b), wherea>0, 0<h <180
The curve cuts the x-axis at the points P, O and R as shown.

Given that the coordinates of P, Q and R are (11, 0), (108, 0) and 198, 0) respectively, find
the values of a and b.

C))

(Total for Question 4 is 10 marks)

End of Questions
Gold Mark Scheme
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Platinum Questions

Calculators may not be used &%

The total mark for this section is 17

B
S5cm 5cm
A g Q C
3cm 3cm
E 7cm D
Figure 4

Figure 4 shows a shape S(6) made up of five line segments AB, BC, CD, DE and EA.
The lengths of the sides are AB=BC=5cm, CD=FEA =3 cm and DE =7 cm.
Angle BAE = angle BCD = 6 radians.

The length of each line segment always remains the same but the value of 6 can be varied so

that different symmetrical shapes can be formed, with the added restriction that none of the
line segments cross.

(a) Sketch S(180"), labelling the vertices clearly.

(2)
The shape S(¢) is a trapezium.
(b) Sketch S(¢) and calculate the value of ¢.

3)

The smallest possible value for  is a, where o > 0, and the largest possible value for 6 is S,
where > 180°.

(2

(c) Show that a = arccos L‘l?)] [arccos(x) is an alternative notation for cos™!(x)]

C))



(@)

Find an expression for the value of S.

)
The area, in cm?, of shape S(0) is R(0).
(e) Show that for a < 0 < 190°
R(0)=15sin 6 + %\/87—1200089
4)

(Total for Question 1 is 17 marks)




Bronze Questions

Calculators may not be used

The total mark for this section is 27

1

— 3 — (-1
AB = and BC =
(3 maze-(3)

AB is shown on the grid

(a) On the grid, draw BC.

1)
AD = AB—-BC
(b) On the grid, mark with a cross ( X ) the position of D.
Label this point D.
(2)

(Total for Question 1 is 3 marks)

@ Pearson




Q2

D

OA=a OB=b
D is the point such that AC=CD
The point N divides 4B in the ratio 2:1

(a) Write an expression for ON in terms of a and b.

©))

(b) Prove that OND is a straight line.
3)

(Total for Question 2 is 6 marks)

Q3

Given that the point 4 has position vector 4i — 5j and the point B has position vector —5i —2j,
(a) find the vector AB .

2
(b) Find [4B].

Give your answer as a simplified surd.

2)

(Total for Question 2 is 4 marks)




Q4

A particle P is moving with constant velocity (—3i + 2j) m s~ . Attime =6 s P is at the point
with position vector (—4i — 7j) m. Find the distance of P from the origin at time 1 =2 s.

(Total for Question 4 is 5 marks)

Q5

[In this question, the unit vectors i and j are due east and due north respectively. Position
vectors are relative to a fixed origin O.]

A boat P is moving with constant velocity (—4i + 8j) km h™..
(a) Calculate the speed of P, giving your answer as a simplified surd.
2

When ¢ = 0, the boat P has position vector (2i — 8j) km. At time ¢ hours, the position vector of
Pispkm.

(b) Write down p in terms of .
(1)

A second boat Q is also moving with constant velocity. At time ¢ hours, the position vector of
Q is q km, where

q=18i+ 12j — ¢ (6i + 8j)

Find
(c) the value of t when P is due west of O,

3)
(d) the distance between P and Q when P is due west of Q.

3)

(Total for Question 5 is 9 marks)

End of Questions



X

Silver Questions

Calculators may not be used

The total mark for this section is 25

Q1
A B
a
>
o C C
OABC is a parallelogram.
Od=a OC=c

X is the midpoint of the line AC.
OCD is a straight line so that OC : CD =k : 1

Given that XD =3¢ —%a

find the value of k.
(Total for Question 1 is 4 marks)

Q2

Given that the point 4 has position vector 3i — 7j and the point B has position vector 8i + 3j,
(a) find the vector 4B .
2

(b) Find|A—1ﬂ . Give your answer as a simplified surd.

@)

(Total for Question 2 is 4 marks)

@ Pearson



Q3

Three forces, (15i +j) N, (5¢gi — pj) N and (—3pi — ¢j) N, where p and g are constants, act on
a particle. Given that the particle is in equilibrium, find the value of p and the value of ¢.

(Total for Question 3 is 6 marks)

Q4

[In this question, the horizontal unit vectors i and j are directed due east and due north
respectively.]

1

The velocity, vim s, of a particle P at time ¢ seconds is given by

v=(1-20i+ 3t 3)

(a) Find the speed of P when =0

3)
(b) Find the bearing on which P is moving when ¢ =2
(2)
(c) Find the value of # when P is moving
(1) parallel to j,
(i1) parallel to (— i — 3j).
(6)

(Total for Question 4 is 11 marks)

End of Questions



Gold Questions

Calculators may not be used A

The total mark for this section is 29

Q1

M

OAB is a triangle.
OPM and APN are straight lines.
M is the midpoint of 4B.

(_)Zza 5§:b
OP:PM=3:2
Work out the ratio ON : NB

N

(Total for Question 1 is 5 marks)




Q2

[In this question,iandjare horizontal unit vectors due east and due north respectively and
position vectors are given with respect to a fixed origin.]

A ship sets sail at 9 am from a port P and moves with constant velocity. The position vector
of P is (4i — 8j) km. At 9.30 am the ship is at the point with position vector (i — 4j) km.

(a) Find the speed of the ship in km h™".

(C))

(b) Show that the position vector r km of the ship, ¢ hours after 9 am, is given by
r=(4—61)i+ (8¢ — 8)j.

2
At 10 am, a passenger on the ship observes that a lighthouse L is due west of the ship. At
10.30 am, the passenger observes that L is now south-west of the ship.
(c) Find the position vector of L.

)

(Total for Question 2 is 11 marks)




Q3

[In this question 1 and j are horizontal unit vectors due east and due north respectively.]
A hiker H is walking with constant velocity (1.2i —0.9j) m s".

(a) Find the speed of H.
2

100m

0 A

Figure 3

A horizontal field OABC is rectangular with OA4 due east and OC due north, as shown in
Figure 3. At twelve noon hiker H is at the point ¥ with position vector 100 j m, relative to the
fixed origin O.

(b) Write down the position vector of H at time ¢ seconds after noon.

@)

At noon, another hiker K is at the point with position vector (9i + 46j) m. Hiker K is moving

with constant velocity (0.75i + 1.8j) m s\,

(c) Show that, at time ¢ seconds after noon,
HK =[(9 - 0.45¢) i+ (2.7t — 54) j]metres.
C))
Hence,

(d) show that the two hikers meet and find the position vector of the point where they meet.
(6))

(Total for Question 3 is 13 marks)




Platinum Questions g

Calculators may not be used

The total mark for this section is 16

Points 4 and B have position vectors a and b, respectively, relative to an origin O, and
are such that O4B is a triangle with O4 = a and OB = b.

The point C, with position vector ¢, lies on the line through O that bisects the angle 40B.

(a) Prove that the vector ba — ab is perpendicular to c.

C))
The point D, with position vector d, lies on the line 4B between 4 and B.
(b) Explain why d can be expressed in the form d = (1 — A)a + Ab for some scalar 1
with0<A<1
(2)
(¢) Given that D is also on the line OC, find an expression for A in terms of @ and b only
and hence show that
DA :DB=0A: 0B
®
(+S2)

(Total for Question 1 is 16 marks)




Bronze Questions

Calculators may not be used

The total mark for this section is 28

Q1

The curve C has equation

y=2x*-12x+16

Find the gradient of the curve at the point P (5, 6).

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

(Total for Question 1 is 4 marks)

Q2
. 4 x dy
Given that y =x" +x* +3, find o

(Total for Question 2 is 3 marks)

Q3

A curve has equation

y=2x—4x+5

Find the equation of the tangent to the curve at the point P(2, 13).
Write your answer in the form y = mx + ¢, where m and ¢ are integers to be found.

Solutions relying on calculator technology are not acceptable.

(Total for Question 3 is 5 marks)




Q4

Prove, from first principles, that the derivative of x* is 3x

(Total for Question 4 is 4 marks)

Q5

y=5x —6x3 +2x-3
o dy L C
(a) Find ™ giving each term in its simplest form.
C))
2

(b) Find jx—f

(2)
(Total for Question 5 is 6 marks)

Q6
Using calculus, find the coordinates of the stationary point on the curve with equation
8
y=2x+3+—, x>0
X

(6)
(Total for Question 6 is 6 marks)

End of Questions



Contents \(

Silver Questions

Calculators may not be used

The total mark for this section is 34

Q1

The curve C has equation

y=2x—8\/x+5,x20

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

(&)
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.
C))

(Total for Question 1 is 7 marks)

Q2
The curve C has equation y =6 —3x—i3, x#0
X

(a) Use calculus to show that the curve has a turning point P when x = \2

C))
(b) Find the x-coordinate of the other turning point Q on the curve.
1)
2
(¢) Find jx—f.
1)

(d) Hence or otherwise, state with justification, the nature of each of these turning points P
and Q.

3)
(Total for Question 2 is 9 marks)

@ Pearson



Contents

Q3

Prove, from first principles, that the derivative of 3x? is 6x

(Total for Question 3 is 4 marks)

Q4

Vi

Figure 3
A sketch of part of the curve C with equation
y=20—4x—-"%, x>0
is shown in Figure 3.
Point 4 lies on C and has an x coordinate equal to 2

Show that the equation of the normal to Cat 4 is y=—2x+7

;-’.“

(Total for Question 4 is 6 marks)




Contents

Q5

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

V=4x(5— x)z,

.. dV
Find —.
(a) Fin ™

(b) Hence find the maximum volume of the box.

0<x<5

“)

C))

(Total for Question 5 is 8 marks)




Contents

Gold Questions

Calculators may not be used

The total mark for this section is 33

Q1

The curve C has equation y=12y/(x)-x2—-10, x>0

(a) Use calculus to find the coordinates of the turning point on C.

2

(b) Find ic—f

(c) State the nature of the turning point.

(M

@)

0y

(Total for Question 1 is 10 marks)

Q2

The curve C has equation

y:9—4x—§, x>0
x

The point P on C has x-coordinate equal to 2.

(a) Show that the equation of the tangent to C at the point Pisy =1 — 2x.

(b) Find an equation of the normal to C at the point P.

(6

©))

(Total for Question 2 is 9 marks)




Contents
Q3

y=x>—k«x, where k is a constant.
(a) Find d—y
dx

2

(b) Given that y is decreasing at x = 4, find the set of possible values of k.
2
(Total for Question 3 is 4 marks)

Q4

2xym >

{1

Figure 4

Figure 4 shows the plan view of the design for a swimming pool.

The shape of this pool ABCDEA consists of a rectangular section ABDE joined to a
semicircular section BCD as shown in Figure 4.

Given that AE = 2x metres, ED = y metres and the area of the pool is 250 m?,

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

Py 20 AE
X 2
“4)
. 500
(b) Explain why 0 <x < \/:
/4
(2)
(¢) Find the minimum perimeter of the pool, giving your answer in exact form.
“4)

(Total for Question 4 is 10 marks)

@ Pearson



Contents

Platinum Questions

Calculators may not be used

The total mark for this section is 17

=Y

Figure 2
Figure 2 shows a sketch of the parabola with equationy y = %x(lo -x),0<x<10

This question concerns rectangles that lie under the parabola in the first quadrant. The
bottom edge of each rectangle lies along the x-axis and the top left vertex lies on the
parabola. Some examples are shown in Figure 2.

Let the x coordinate of the top left vertex be a.

(a) Explain why the width, w, of such a rectangle must satisty w < 10 — 2a

(b) Find the value of a that gives the maximum area for such a rectangle.

Given that the rectangle must be a square,

(c) find the value of a that gives the maximum area for such a square.

Given that the area of the rectangles is fixed as 36

(d) find the range of possible values for a

(€))

S))

€))

(6)
(+S1)

(Total for Question 7 is 17 marks)

@ Pearson



Bronze Questions

Calculators may not be used

The total mark for this section is 30

Q1

Find J.(12x5 —8x” +3)dx, giving each term in its simplest form.

(Total for Question 1 is 4 marks)

Q2
Find

1
j(lzxs —3x% +4x%) dx

giving each term in its simplest form.

(Total for Question 2 is 5 marks)

Q3
Find
I (6x* + 2. 5)dx
xZ

giving each term in its simplest form.

(Total for Question 3 is 4 marks)

Q4

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 for Question 4 is S marks)

@ Pearson



Q5

2

Use calculus to find the exact value of jlz[3x2 +5 +ijdx
X

(Total for Question 5 is 5 marks)

Qo6

'b.l

nJ

Uy

%

Figure 1

Figure 1 shows a sketch of part of the curve C with equation
y=@+Dx—-5)

The curve crosses the x-axis at the points 4 and B.

(a) Write down the x-coordinates of 4 and B.

0y

The finite region R, shown shaded in Figure 1, is bounded by C and the x-axis.
(b) Use integration to find the area of R.

()

(Total for Question 7 is 7 marks)




Silver Questions

Calculators may not be used

The total mark for this section is 37
Q1

A curve has equation y = f(x) and passes through the point (4, 22).

Given that
1

f'(x) = 3x* — 3x2 -7,

use integration to find f(x), giving each term in its simplest form.

(Total for Question 1 is 5 marks)

Q2

The gradient of a curve C is given by

2 2
W,
dx X
(a) Show that Y_ x> +6+9x7
dx
2
The point (3, 20) lies on C.
(b) Find an equation for the curve C in the form y = f(x).
(6)

(Total for Question 2 is 8 marks)

X



Q3
A curve has equation y = f(x). The point P with coordinates (9, 0) lies on the curve.
Given that

X+

9
Jx

x>0

f'(x) =

(a) find f(x).
(6)

(b) Find the x-coordinates of the two points on y = f(x) where the gradient of the curve is
equal to 10

C))

(Total for Question 3 is 10 marks)

Q4
y=4x+ 50
P
X
Figure 2
Figure 2 shows the line with equation y = 4x + 50 and the curve with equation y

= x? + 8x + 18. The line cuts the curve at the points 4 (-8, 18) and B (4, 66).
The shaded region R is bounded by the line and the curve, as shown in Figure 2.

Using calculus, find the area of R.

(Total for Question 4 is 6 marks)

@ Pearson



Q5

|1:| ‘.
C
>
A 0 B X
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 4 and B.

(a) Write down the x-coordinates of the points 4 and B.
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.
(7

(Total for Question 5 is 8 marks)




Gold Questions

Calculators may not be used

The total mark for this section is 35

Q1

5
: 6x +3x2 o
Given that -~ =" can be written in the form 6x” + 3x9,

Jx

(a) write down the value of p and the value of ¢

2
3
2
Given that Y = Sxt3x7 and that y = 90 when x =4,
v Jx
(b) find y in terms of x, simplifying the coefficient of each term.
(6))

(Total for Question 1 is 7 marks)

Q2

1
jx_yzéx 2+x\/;wherex>0

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

(Total for Question 2 is 7 marks)




Q3

Vi

y=10x—x -8

"4“

ol | \

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 4 and B, and O is the origin.

(a) Calculate the coordinates of 4 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.
(7)

(Total for Question 3 is 12 marks)




Q4

Y

Figure 2

Figure 2 shows a sketch of part of the curve C with equation
y=x —10x" +kx ,

where £ 1s a constant.

The point P on C is the maximum turning point.
Given that the x-coordinate of P is 2,
(a) show that k= 28.

(&)
The line through P parallel to the x-axis cuts the y-axis at the point V.
The region R is bounded by C, the y-axis and PN, as shown shaded in Figure 2.
(b) Use calculus to find the exact area of R.

()

(Total for Question 4 is 9 marks)




Platinum Questions g

Calculators may not be used

The total mark for this section is 10

(a) On the same diagram, sketch y =x and y = \x, for x > 0, and mark clearly the coordinates
of the points of intersection of the two graphs.

@)

(b) With reference to your sketch, explain why there exists a value a of x (¢ > 1) such that

Jax dx = Ja\/x dx.

(2)
(¢) Find the exact value of a.

C))

(d) Hence, or otherwise, find a non-constant function f(x) and a constant » (b # 0) such that

J f(x) dx = J VIf(x)] dx.

2

(Total for Question 1 is 10 marks)




Bronze Questions

Calculators may not be used

The total mark for this section is 25

Q1

Find the exact solution to the equation
Inx+In3=1In6,
(Total for Question 1 is 2 marks)

Q2

Sketch the graph of
y=3", xell

showing the coordinates of any points at which the graph crosses the axes.

(Total for Question 2 is 2 marks)

Q3

Find the value of x for which
logs(x —2) =—1.

(Total for Question 2 is 2 marks)

Q4
Find the exact solutions, in their simplest form, to the equations
(a) e ?=8
3)
(b) In2y+5)=2+1In(4—-y)
“4)

(Total for Question 4 is 7 marks)

@ Pearson



Qs

Given that
2logy (x + 15) —logax =6
(a) Show that
x?—34x +225=0
)
(b) Hence, or otherwise, solve the equation
2loga(x +15) — logox =6
2

(Total for Question 5 is 7 marks)

Q6

Water is being heated in an electric kettle. The temperature, 6 °C, of the water ¢ seconds
after the kettle is switched on, is modelled by the equation

0=120-100e*, 0, ¢, T

(a) State the value of d when =10

Oy
Given that the temperature of the water in the kettle is 70°C when ¢ = 40,
(b) find the exact value of 4, giving your answer in the form tha , where a and b are
integers.
C))

(Total for Question 6 is 5 marks)




X

Silver Questions

Calculators may not be used

The total mark for this section is 28
Q1

Find the exact solutions, in their simplest form, to the equations
@2In2x+1)—-10=0

(2)
(b) 3e* = ¢’

“4)

(Total for Question 1 is 6 marks)

Q2

A student was asked to give the exact solution to the equation
224 _9(2%) =0
The student's attempt is shown below:
224 _9(2%) = ()
227 +24-9(29%=0

Let 2*=y
V-9 +8=0
-8y -1)=0
y=8 or y=1

Sox=3o0rx=0

(a) Identify the two errors made by the student.
(09
(b) Find the exact solution to the equation.

@)

(Total for Question 2 is 4 marks)

@ Pearson



Q3
(a) Given that
2log,(x-5)-log,(2x-13) =1

show that xZ — 16x + 64 = 0.
)

(b) Hence, or otherwise, solve 2log,(x—5)—-log,(2x-13) =1

@)

(Total for Question 1 is 7 marks)

Q4

Given that a and b are positive constants, solve the simultaneous equations
a=73b,
logza + logsb = 2.
Give your answers as exact numbers.

(Total for Question 2 is 6 marks)

Q5

The mass, m grams, of a leaf # 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.

(a) Write down the value of p.
1)

(b) Show that k= %ln 3

C))

(Total for Question 5 is 5 marks)
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Gold Questions

Calculators may not be used

The total mark for this section 1s 30

Q1
(a) Find the positive value of x such that
log»64=2
2
(b) Solve for x
logo (11 —6x)=21logx (x — 1)+ 3
(6)

(Total for Question 1 is 8 marks)

Q2
Find algebraically the exact solutions to the equation 2* ¢! = 10

a+Inb

Give your answer to (b) in the form where a, b, ¢ and d are integers.

c+Ind

(Total for Question 2 is 5 marks)

Q3

(i)
2log(x + a) = log(16a®), where a is a positive constant

Find x in terms of a, giving your answer in its simplest form.
3
(ii)
log3(9y + b) — log3(2y — b) =2, where b is a positive constant

Find y in terms of b, giving your answer in its simplest form.

“)

(Total for Question 3 is 7 marks)

@ Pearson



Q4

(a) Find the value of y such that

logoy =3
(2)
(b) Find the values of x such that
log, 32 +log, 16 ~ log, x
log, x
S)

(Total for Question 4 is 7 marks)

Q5

Rabbits were introduced onto an island. The number of rabbits, P, ¢ years after they were
introduced is modelled by the equation

1
P=80c", tel,t..0
(a) Write down the number of rabbits that were introduced to the island.

0y

(b) Find the number of years it would take for the number of rabbits to first exceed
1000.

@)

(Total for Question 5 is 3 marks)




2

Platinum Questions

Calculators may not be used &%

The total mark for this section is 25

(a) Solve the equation
V@Bx+16) =3 +V(x + 1)
(6))

(b) Solve the equation

logs (x—7) — %10g3x=1—10g32

(7)
(Total for Question 1 is 12 marks)

(a) Giventhatx>0,y>0,x# 1 and n > 0, show that

log, y=log , »"
(2)

(b) Solve the following, leaving your answers in the form 27, where p is a rational number.
(i) log,u+log,u’+logyu’ +log, u*=>5
(i) log,v+log,v+log,v+log,,v=>5

3log, 64
log, w

(ii1) log, w* + 5

)
(Total for Question 2 is 11 marks)
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