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1. A sequence of numbers u,, u,, u,, ... satisfies

u,, =2u-6 nxl

Given that u = 2

(a) find the value of u,
(2)
4
(b) evaluate 2ui
i=1 (3)
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2. (i) Given that P 7¢, find the value of a.

J7

(ii) Show that =152 +20

10
J18 — 4

You must show all stages of your working.
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3. Find, using calculus and showing each step of your working,

2
6x —3— dx
1 Jx

)
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4. The 4™ term of an arithmetic sequence is 3 and the sum of the first 6 terms is 27

Find the first term and the common difference of this sequence.

(6)
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5.

(a) Sketch the graph of y =sin2x, 0 < x < 377[

Show the coordinates of the points where your graph crosses the x-axis.

(2)
The table below gives corresponding values of x and y, for y = sin2x.
The values of y are rounded to 3 decimal places where necessary.
0 L L L
* 12 6 4
y 0 0.5 0.866 1
(b) Use the trapezium rule with all the values of y from the table to find an
approximate value for
i
sin 2x dx
0 3)

N
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6. f(x) =x + x> —12x - 18
(a) Use the factor theorem to show that (x + 3) is a factor of f(x).
(2)
(b) Factorise f(x).
(2)
(c) Hence find exact values for all the solutions of the equation f(x) =0
3)
12
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Question 6 continued
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Question 7 continued
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8.

(a) Given that 7sin x = 3cosx, find the exact value of tan x.

1)
(b) Hence solve for 0 < 6 < 360°
7sin(26 + 30°) = 3cos(26 + 30°)
giving your answers to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
()
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9. The resident population of a city is 130 000 at the end of Year 1
A model predicts that the resident population of the city will increase by 2%
each year, with the populations at the end of each year forming a geometric

sequence.

(a) Show that the predicted resident population at the end of Year 2 is 132 600

1)
(b) Write down the value of the common ratio of the geometric sequence.
1)
The model predicts that Year N will be the first year which will end with the
resident population of the city exceeding 260 000
(c) Show that
lOgIO 2 + 1
log,,1.02
“4)
(d) Find the value of N.
1)

P 4 6 9 5 7 A 0 2 2 5 2

V3dVv SIHL NI 3LIYM 1ON Od

VAHY SIHL NI ZLIIM ION OG-




%
LIS,
CE

X5
SBE

25
D%t < 88

SIS
R
Ba%et 7.0 9%
.:‘04.-.:

ZRRK

Question 9 continued

Leave
blank

P 4 6 9 5 7 A 0 2 3 5 2

23

Turn over



Question 9 continued
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Question 10 continued

Leave
blank

P 4 6 9 5 7 A 0 2 8 5 2

|
Sototets

LN
KRR

o
XX

oo

SRS

%

X XX XK, X
SRXRLRRLRKRRKK,

%
R

%

(\ ,

OO

stogetess
a
16
R

KRR
KO
8

%%
%4 %0%

XX

00%: - 208
X XS
09075 8
5

2SS

SIS
KRR
SRIKKKK
036%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%6%%
SRS
KKK
030%%%%
S0
potetetels’
ot

YoTava.
e
X
fogor=-3e%e’
STAK
S
R
o

<0



%
LIS,
CE

%
SBE

Lk
Pt s
AL
R
S

ZRRK

Question 10 continued

(Total 10 marks)

Leave
blank

Q10

P 4 6 9 5 7 A 0 2 9 5 2

29

Turn over



11.

< 16cm >

Figure 1
Figure 1 shows a triangle XYZ with XY =10 cm, YZ= 16 cm and ZX =12 cm.

(a) Find the size of the angle YXZ, giving your answer in radians to
3 significant figures.

(€))

The point 4 lies on the line XY and the point B lies on the line XZ and
AX = BX = 5cm. AB is the arc of a circle with centre X.

The shaded region S, shown in Figure 1, is bounded by the lines BZ, ZY, YA
and the arc 4B.

Find

(b) the perimeter of the shaded region to 3 significant figures,
C))

(c) the area of the shaded region to 3 significant figures.

C))

~
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Question 11 continued
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12. 2
f(x) = M, x>0
(a) Show that f(x) = Ax'+ Bx* + C, where 4, B, C and k are constants to be
determined.
“4)
(b) Hence find f'(x).
(2)
(c) Find an equation of the tangent to the curve y = f(x) at the point
where x =4
“4)
34
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Question 12 continued

Leave
blank

P 4 6 9 5 7 A 0 3 6 5 2

|
Sototets

LN
KRR

o
XX

oo

SRS

%

X XX XK, X
SRXRLRRLRKRRKK,

%
R

%

(\ ,

OO

stogetess
a
16
R

KRR
KO
8

%%
%4 %0%

XX

00%: - 208
X XS
09075 8
5

2SS

SIS
KRR
SRIKKKK
036%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%%%
SRS
KKK
030%%6%%
SRS
KKK
030%%%%
S0
potetetels’
ot

YoTava.
e
X
fogor=-3e%e’
STAK
S
R
o

<0



%
LIS,
CE

%
SBE

Lk
Pt s
AL
R
S

ZRRK

Question 12 continued

(Total 10 marks)

Leave
blank

Q12

P 4 6 9 5 7 A 0 3 7 5 2

37

Turn over



13. The equation k(3x2 + 8x + 9) = 2 — 6x, where k is a real constant, has no real roots.

(a) Show that £ satisfies the inequality

11k -30k-9 >0

(b) Find the range of possible values for £.

C))

C))
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Question 13 continued
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14. (i) Given that
log x+log 3=1log 27— 1, where a is a positive constant

find, in its simplest form, an expression for x in terms of a.

“4)
(i1) Solve the equation
(log,y)* — 7(log, y) + 12=0

showing each step of your working.

C))
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15.

The points 4 and B have coordinates (—8, —8) and (12, 2) respectively.
AB is the diameter of a circle C.

(a) Find an equation for the circle C.

The point (4, 8) also lies on C.

(b) Find an equation of the tangent to C at the point (4, 8), giving your
answer in the form ax + by + ¢ =0

(6)

C))
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Question 15 continued
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16.

Figure 2

. . . . 1 . .
The straight line / with equation y = Ex + 1 cuts the curve C, with equation

y =x2—4x + 3, at the points P and Q, as shown in Figure 2

(a) Use algebra to find the coordinates of the points P and Q.

)
The curve C crosses the x-axis at the points 7 and S.
(b) Write down the coordinates of the points 7" and S.

(2)
The finite region R is shown shaded in Figure 2. This region R is bounded
by the line segment PQ, the line segment 75, and the arcs P7 and SQ of the
curve.
(c) Use integration to find the exact area of the shaded region R.

(8)

~
Leave

blank

P 4 6 9 5 7 A 0 4 8 5 2

YIUY SIHLENEIL-M ION.OQ Y3dy SIHLNEILIHM 1ION Od

YIHY SIHLNI LM LON-OQ



%
LIS,
CE

%
SBE

25
D%t < 88

SIS
R
Ba%et 7.0 9%
.:‘04.-.:

ZRRK

Question 16 continued

Leave
blank

P 4 6 9 5 7 A 0 4 9 5 2

49

Turn over



Question 16 continued
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Question 16 continued

(Total 15 marks)
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