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1. (i) Given that 125v/5 = 5%, find the value of a.

(ii) Show that LN

4-8

You must show all stages of your working.
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2. Use algebra to solve the simultaneous equations
X+y=5
X2+ x+y? =51

You must show all stages of your working.
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3. Given that y = 2x° —

dy
(a) =

(®) [y

3i2 + 7, x # 0, find in its simplest form
X

3
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Question 3 continued

(Total 7 marks) T

7
Turn over

1 A0 7 5 2

P 5 4 9 4

0%

QIR K
50 CCRRRKS s % Se3e%0%e:
} BN 77 SXHK 1 ¢ R KT X
LONOCE o M EILIGNCLON-OC:
RIS IR RIRIRHRLRLIL KX IRAXR R RIRRIRIKIRIRIRIRK, <LRRR
RRRRERRARLRRELRRRLRRILRRILRRILRRILRRILRRILRRALR R0ttt oot e oo te e oo tetetetet RRRKS

KX
=
g

~

Sy
S
S
0,‘*0

)
X

1%
%



4. A sequence of numbers u,, u,, u

where K is a constant.

Given that u,=u,

(a) find the value of k

4
(b) evaluate Zur

r=1

;- satisfies

u, =kn-3"

(©))
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Question 4 continued

(Total 6 marks) T
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S.

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

10
l—lx
2

giving each term in its simplest form.

(b) Hence find the coefficient of X* in the expansion of

10

34 5x—2x° l—lx
( \1-3

C)
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Question 5 continued
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Question 5 continued
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6. (a) Sketch the graph of y = (%) , x € R, showing the coordinates of the point at

which the graph crosses the y-axis.

(2)
The table below gives corresponding values of X and y, for y = (%)
The values of y are rounded to 3 decimal places.
X -0.9 -0.8 -0.7 -0.6 -0.5
y 1.866 1.741 1.625 1.516 1.414
(b) Use the trapezium rule with all the values of y from the table to find an
approximate value for
-0.5 X
J. (l) dx
-0.9 2 (3)

P 5 4 9 4 1 A 0 1 4 5 2

VIHY SIHL NI 3LIHM LON 0d




\
O
55
8= 6_
=4
~
v
<
o
]
=
w
—
<
)
=
S~
=
[P}
=
=
ﬁ
=
=3
(3}
=]
=
=}
ﬁ
wn
]
=
o
.

15

Turn over

A 0 1 &5 5 2

1

P 5 4 9 4

A XX
oww.own“n“““nnn“n“000%%0&0%%0&0%%0&0%%0&0%%&%0 o oow%..“““nnn“o“
N7 he¥is: ¢ )

O b e e et et tetetatetetotototetototon, & 3 0% % 3 y KL
e e e e o oo o tatate et tete: WA A

oo A ST, ZARNL N
RN RSeledoetere;
R RRIRRRS



Leave
blank

7. The point A has coordinates (-1, 5) and the point B has coordinates (4, 1).
The line | passes through the points A and B.

(a) Find the gradient of I.
(2)

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

(2)
The point M is the midpoint of AB.
The point C has coordinates (5, k) where K is a constant.
Given that the distance from M to C is /13

(c) find the exact possible values of the constant k.

(C))
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Question 7 continued
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Question 7 continued
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f(x)=2x>-3x2+px+q
where p and ( are constants.
When f(x) is divided by (X — 1), the remainder is — 6

(a) Use the remainder theorem to show thatp +q=-5

Given also that (X + 2) is a factor of f(X),

(b) find the value of p and the value of q.

(c) Factorise f(x) completely.

2

(&)

(C))
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Question 8 continued
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Question 8 continued
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9.

A car manufacturer currently makes 1000 cars each week.

The manufacturer plans to increase the number of cars it makes each week.
The number of cars made will be increased by 20 each week from 1000 in
week 1, to 1020 in week 2, to 1040 in week 3 and so on, until 1500 cars are

made in week N.

(a) Find the value of N.

The car manufacturer then plans to continue to make 1500 cars each week.

(b) Find the total number of cars that will be made in the first 50 weeks
starting from and including week 1.

2
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Question 9 continued
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Question 9 continued
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Diagram not
drawn to scale

>
X
Figure 1
The finite region R, which is shown shaded in Figure 1, is bounded by the
1
coordinate axes, the straight line | with equation y = Ex + 5 and the curve C
1
with equation y = 4x? —x+5, x>0
The line | meets the curve C at the point D on the y-axis and at the point E,
as shown in Figure 1.
(a) Use algebra to find the coordinates of the points D and E.
“4)
The curve C crosses the x-axis at the point F.
(b) Verify that the X coordinate of F is 25
1)
(c) Use algebraic integration to find the exact area of the shaded region R.
(6)
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Question 10 continued

29
Turn over

1 A0 2 9 5 2

P 5 4 9 4

0%
XL

J %

vmad

X

::0
b;v’;v’

RIS
OO
s
0300
RIS

K2

XK IR IR I IR I I I I
GGG
S AN 0 Lo 1 1§ ¥

-

o% 09000762 %096% %% SOt v 4= b S
00“00000““”“00“00000000000000000000 Ve e N4

&
% &
.

9%
boss;
%
etolos
Pogsy
o
SN
boso
Doser
5
5%




Question 10 continued
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Q10

Question 10 continued

(Total 11 marks)
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11. The equation 7x> + 2kx + k> = k + 7, where Kk is a constant, has two distinct
real roots.
(a) Show that k satisfies the inequality
6k?—7k—49 < 0
4)
(b) Find the range of possible values for k.
4)
32
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Question 11 continued

(Total 8 marks) T
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12. (a) Show that the equation

6cos X—Stanx =0

may be expressed in the form S
6sin?X + 5sin X — 6 =0

3 S5

(b) Hence solve for 0 < 6 < 360
605(20 — 10°) — 5 tan(26 — 10°) = 0

giving your answers to one decimal place. S

(Solutions based entirely on graphical or numerical methods are not acceptable.)
3)

7R

P 5 4 9 4 1 A 0 3 4 5 2



Leave

blank

Question 12 continued
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Question 12 continued
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13. (i) Find the value of x for which

43x+2 — 3600

giving your answer to 4 significant figures.

(i1) Given that

2
log, (3b—2) —2log, 5 =4, a>0,a¢1,b>§

find an expression for b in terms of a.
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14.

The circle C has equation
X2 +y2+16y+k=0

where K is a constant.

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

2)
Given that the radius of C is 10

(b) find the value of k.
(2)

The point A(a, —16), where a > 0, lies on the circle C. The tangent to C
at the point A crosses the x-axis at the point D and crosses the y-axis at the
point E.

(c) Find the exact area of triangle ODE.
(7
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15.

Figure 2

Figure 2 shows a plan for a garden.
The garden consists of two identical rectangles of width y m and length X m, joined
to a sector of a circle with radius X m and angle 0.8 radians, as shown in Figure 2.

The area of the garden is 60 m?.

(a) Show that the perimeter, P m, of the garden is given by

12
P=2x+—0
x

(b) Use calculus to find the exact minimum value for P, giving your answer
in the form ab , where a and b are integers.

(c) Justify that the value of P found in part (b) is the minimum.
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16. The first three terms of a geometric series are (K + 5), k and (2k — 24) respectively,
where K is a constant.

(a) Show that k? — 14k — 120 =0

(b) Hence find the possible values of k.

(c) Given that the series is convergent, find
(i) the common ratio,

(i1) the sum to infinity.

(©))

(2

(C))

~
Leave

blank

P 5 4 9 4 1 A 0 5 0 5 2

KRR

%

KR5S
a

el
\

(1
&3

e

AR
o

L1

96%%%°

X382
I

b
%

N

S

" >

%,

S

¢
{&,
K58
of{f-rogo

CEREG
NN

oM

e

o%
%

RS
oS

o

3355
553

LK



Leave

blank

Question 16 continued

51

Turn over

A 0 5 1 5 2

1

P 5 4 9 4

0%
XL

J %

vmad

X

::0
b;v’;v’

RIS
OO
s
0300
RIS

K2

XK IR IR I IR I I I I
GGG
S AN 0 Lo 1 1§ ¥

-

o% 09000762 %096% %% SOt v 4= b S
00“00000““”“00“00000000000000000000 Ve e N4

&
% &
.

9%
boss;
%
etolos
Pogsy
o
SN
boso
Doser
5
5%




( Lf:aveN
blank
Question 16 continued
Q16
1Total 9 marks:
TOTAL FOR PAPER: 125 MARKS
END

p y,

P 5 4 9 4 1 A 0 5 2 5 2



