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7

1. The line /| has equation 2x +4y -3 =10
The line /, has equation y = mx + 7, where m is a constant.
Given that /, and /, are perpendicular,

(a) find the value of m.

The lines /, and /, meet at the point P.

(b) Find the x coordinate of P.

(2

2

00 %
ooierert
S XTR
o36%%
RIS
3RS

Pedototelotedotet

o%¢!

3RS
XK

X
020!
GRS

QIR IR RIS R IRRK KX

¢
8
2555

oo,
%S

19090%6%%%%

2
QIR

096%0%0%9%09.%%
10000000,
Jofotototototoretetososososess

JRLRRS

RIRRBBE
353
SRS

%!

000,000,
QKKK

096%%6%%%

KIS
o2
ool

1909%0%6%%:%%

O

bt
3RS
LR
S Setotete!

SRRRKKX
LK

<>
oS
55

el
oo

S5
X
X KRN
(X K
SOa” Ve
SIS
XMIALKS
%%

ate g
%%

o
LR

%5
!
K

g%%%%ﬂ@ﬁﬁﬁ e
(0.0, X

$9.0.0.0,

25555

doSoteteds

XXX X
1300
boe?

o0

X X

19 %8.

oe%%
XK

X
SIS
oSodelotetodet
R

%5 2

o%
X

ZREIRIAKL
258

%%
255
KRS

KK IKRKK
K

<
3K

X X
X X



2555
deSotee!
PO,

pasesetetotototoses
RS
0202050 %%%%

oodetotetototetotet
205
X XK XK
KK
ZRLRRRRRIRLRLRS

oS

Pootototete!
X etete%e!
RIS
0

=
Ly
<R

X R KSRGS RKRKRK K
O
O
XX
X

oo
A
%

ALK

<k

OO
RIKIEL
C R

"o A

). X
RRRKS

265
T
Qﬁ.

.Qﬁ.g‘
T
%0 =
0% %%
R

X X
Il
N
<
o8

5

XX
AL
%%

02
b9¢

0900000 % %000 % %%
$%0%%
0a9:00%
)
X
ol

%
R

)
1]
£
o6

255
2§
]
1
dotes
e’

696%6%%%
W

\ 5
.

0% %%
SRR

0%
=

[\
bte!

8
o%

I
|
V]
Lot
0%’

0002000200202 %0 % % %%
XX

00000,
jooriegs
1
LN
XK
R

ogels
) ]
Vl
9,
o’

J

2
6%’

*
L

XX
&
\
X
2

N

2285
<]
O]
R
XX

%5
<5
f

23
3

e
e %%e

oT02e
)

XXX
0,00
Sotetetetet

2% %%
L
XX
X

200000 0% %%
120 -
%%

2RI
2RI
Dosssososesesetetet
RS

25
55

09%6%%

batetetels
353855
0% %

<
QL

XX

oot adetotetotetetoteteototetotetetotetotels
3L

KR IKRER KL IIERLIIKRELIKKES

0007000000000 0000 0000000000000 9000909090 %%
S5

K
&
0

5
e %
’ Q’
ERIRLRRRRIRLRLR

R LLRIIIIEILLLLIS
RS

00

dateteed

%

‘f00000000000000000000000000000
X

A

KX
%
XX

0O
XX
)
d
X
X0

o
XX
RL

0. 0. 0.0
q&a&p
AR
SRR

029
DE
A

X

090%0%%%%
090%6%%%%
*Q‘Q‘%
\]
%
XX

0
ot
<]
)’4
%!

02
A
2

S
Bt 70,
S’

X
32828

= [
£

XXX

e
5
<9
]
9%

&5
CERER,
e

&
X
\]
\
A
%

196%%
S
o

7
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7

2. Find, using algebra, all real solutions to the equation

(i) 16a>=2+a

(i) b* + 72— 18 = 0

(C))

C))
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3. (a) Given that £ is a constant, find

simplifying your answer.

(b) Hence find the value of & such that

i+kx dx
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4. A tree was planted in the ground.
Its height, H metres, was measured ¢ years after planting.

Exactly 3 years after planting, the height of the tree was 2.35 metres.
Exactly 6 years after planting, the height of the tree was 3.28 metres.

Using a linear model,

(a) find an equation linking A with ¢.
3)

The height of the tree was approximately 140 cm when it was planted.

(b) Explain whether or not this fact supports the use of the linear model in part (a).
2
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7

5. A curve has equation

NP
y=3x"+—+2 x>0
X

(a) Find, in simplest form, ?

X

(b) Hence find the exact range of values of x for which the curve is increasing.
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2xcm

60°
A 3xcm B

Figure 1

Figure 1 shows a sketch of a triangle ABC with AB = 3xcm, AC = 2xcm and
angle CAB = 60°

Given that the area of triangle ABC is 18 V3 em?
(a) show that x =2 NE)

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

7. The curve C has equation

kz
y=7+1 xeR, x#0

where k is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.

3)
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
2x*—4x+k*=0
(2)
(c) Hence find the exact values of k for which / is a tangent to C.
3)

14
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7

8. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

3x6

2+ —
4
giving each term in its simplest form.

(b) Explain how you could use your expansion to estimate the value of 1.925°
You do not need to perform the calculation.

(C))

Oy

16

RO
ORI RRIKS .

s
<N
X

0,:.’,::?

SRR

%S

R8s
S

0‘&0

%5

SR
:M::gg
JX%

q
T

|

% K
QKK

:’:’:“”“

<
K
<K
%
258

¢

<X
039S
%5

Bototetetotototototoroterereresesess

XX
$0.0.0.0.0.
SRR
s
XK

5

X
RKIEKK,

bototets

SRR

R SRAIIKIRI.
RS

0
XX
5
b2

oo¢
X
X X
X
s
lotodes
XX

%%

e
< OREG
(9%~ o%
00— 9
(939 o 1%
Do%e, % X

%
TR
K5
05059595

%
S
TLi
EALICHIN
SRRLLLLRRK

v,
XX
b

X

Botere
0
0RS

SRES

LTS
Doe aTels

KL
LR

-
e %%
RKERREE

XX
‘0

0%&’
RRRRRIKES
KK 29588

<
5%
CRHLLRKS
RRLLLLLLLLS
OIRRRKS

0o
XX
X

2
'S



2555
deSotee!
PO,

pasesetetotototoses
RS
0202050 %%%%

oodetotetototetotet
205
X XK XK
KK
ZRLRRRRRIRLRLRS

oS

Pootototete!
X etete%e!
RIS
0

=
Ly
<R

X R KSRGS RKRKRK K
O
O
XX
X

oo
A
%

ALK

<k

OO
RIKIEL
C R

"o A

). X
RRRKS

265
T
Qﬁ.

.Qﬁ.g‘
T
%0 =
0% %%
R

X X
Il
N
<
o8

5

XX
AL
%%

02
b9¢

0900000 % %000 % %%
$%0%%
0a9:00%
)
X
ol

%
R

)
1]
£
o6

255
2§
]
1
dotes
e’

696%6%%%
W

\ 5
.

0% %%
SRR

0%
=

[\
bte!

8
o%

I
|
V]
Lot
0%’

0002000200202 %0 % % %%
XX

00000,
jooriegs
1
LN
XK
R

ogels
) ]
Vl
9,
o’

J

2
6%’

*
L

XX
&
\
X
2

N

2285
<]
O]
R
XX

%5
<5
f

23
3

e
e %%e

oT02e
)

XXX
0,00
Sotetetetet

2% %%
L
XX
X

200000 0% %%
120 -
%%

2RI
2RI
Dosssososesesetetet
RS

25
55

09%6%%

batetetels
353855
0% %

<
QL

XX

oot adetotetotetetoteteototetotetetotetotels
3L

KR IKRER KL IIERLIIKRELIKKES

0007000000000 0000 0000000000000 9000909090 %%
S5

K
&
0

5
e %
’ Q’
ERIRLRRRRIRLRLR

R LLRIIIIEILLLLIS
RS

00

dateteed

%

‘f00000000000000000000000000000
X

A

KX
%
XX

0O
XX
)
d
X
X0

o
XX
RL

0. 0. 0.0
q&a&p
AR
SRR

029
DE
A

X

090%0%%%%
090%6%%%%
*Q‘Q‘%
\]
%
XX

0
ot
<]
)’4
%!

02
A
2

S
Bt 70,
S’

X
32828

= [
£

XXX

e
5
<9
]
9%

&5
CERER,
e

&
X
\]
\
A
%

196%%
S
o

7

Question 8 continued

(Total for Question 8 is 5 marks)

17

Turn over »



-

9. A company started mining tin in Riverdale on 1st January 2019.

A model to find the total mass of tin that will be mined by the company in Riverdale is
given by the equation

T=1200 - 3(n —20)*
where T tonnes is the total mass of tin mined in the n years after the start of mining.

Using this model,

(a) calculate the mass of tin that will be mined up to 1st January 2020,

(b) deduce the maximum total mass of tin that could be mined,

(c) calculate the mass of tin that will be mined in 2023.

(d) State, giving reasons, the limitation on the values of n.
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Question 9 continued
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7

10. A circle C has equation

(a) Find

(i1) the exact radius of C.

(b) Find the possible values for £.

x> +y?—4x+8y—-8=0

(i) the coordinates of the centre of C,

The straight line with equation x = k, where £ is a constant, is a tangent to C.

(©)
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11.

f(x) = 2x> — 13x + 8x + 48

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

(b) Hence, using algebra, show that the equation f(x) = 0 has only two distinct roots.

VA

y=1x)

Figure 2 shows a sketch of part of th

(c) Deduce, giving reasons for your answer, the number of real roots of the equation

Figure 2

e curve with equation y = f(x).

2x3—13x2+8x+46=0

2

(C))

2

Given that £ is a constant and the curve with equation y = f(x + k) passes through the origin,

(d) find the two possible values of k.

()
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Question 11 continued
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7

12. (a) Show that

10sin2 6 — 7cos@ + 2

=4 —-5co0s0
3+ 2cosd cos

(b) Hence, or otherwise, solve, for 0 < x < 360°, the equation

10sin% x — 7cosx + 2

=4+ 3si
3+ 2cosx Smx

C))

(&)
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13.

=V

Figure 3

Figure 3 shows a sketch of part of the curve with equation
y=2x"—17x*+ 40x

The curve has a minimum turning point at x = £.

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the line
with equation x = £.
256

Show that the area of R is T

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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14. The value of a car, £V, can be modelled by the equation

V'=15700e "*"+ 2300 teR, t>20

where the age of the car is ¢ years.

Using the model,
(a) find the initial value of the car.
1)
Given the model predicts that the value of the car is decreasing at a rate of £500 per year
at the instant when ¢ = T,
(b) (i) show that
3925¢ 57 =1500
(i1)) Hence find the age of the car at this instant, giving your answer in years and
months to the nearest month.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
The model predicts that the value of the car approaches, but does not fall below, £4.
(c) State the value of 4.
1)
(d) State a limitation of this model.
1)
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15. Given n € N, prove that n* + 2 is not divisible by 8

C))

40

& <"
SRS
(9% 1%
De0e %9500
X

2

O
AP
KK,

py s

(008
5% i % %
QREKIL
oSe%e% %%
s




2555
deSotee!
PO,

pasesetetotototoses
RS
0202050 %%%%

oodetotetototetotet
205
X XK XK
KK
ZRLRRRRRIRLRLRS

oS

Pootototete!
X etete%e!
RIS
0

=
Ly
<R

X R KSRGS RKRKRK K
O
O
XX
X

oo
A
%

ALK

<k

OO
RIKIEL
C R

"o A

). X
RRRKS

265
T
Qﬁ.

.Qﬁ.g‘
T
%0 =
0% %%
R

X X
Il
N
<
o8

5

XX
AL
%%

02
b9¢

0900000 % %000 % %%
$%0%%
0a9:00%
)
X
ol

%
R

)
1]
£
o6

255
2§
]
1
dotes
e’

696%6%%%
W

\ 5
.

0% %%
SRR

0%
=

[\
bte!

8
o%

I
|
V]
Lot
0%’

0002000200202 %0 % % %%
XX

00000,
jooriegs
1
LN
XK
R

ogels
) ]
Vl
9,
o’

J

2
6%’

*
L

XX
&
\
X
2

N

2285
<]
O]
R
XX

%5
<5
f

23
3

e
e %%e

oT02e
)

XXX
0,00
Sotetetetet

2% %%
L
XX
X

200000 0% %%
120 -
%%

2RI
2RI
Dosssososesesetetet
RS

25
55

09%6%%

batetetels
353855
0% %

<
QL

XX

oot adetotetotetetoteteototetotetetotetotels
3L

KR IKRER KL IIERLIIKRELIKKES

0007000000000 0000 0000000000000 9000909090 %%
S5

K
&
0

5
e %
’ Q’
ERIRLRRRRIRLRLR

R LLRIIIIEILLLLIS
RS

00

dateteed

%

‘f00000000000000000000000000000
X

A

KX
%
XX

0O
XX
)
d
X
X0

o
XX
RL

0. 0. 0.0
q&a&p
AR
SRR

029
DE
A

X

090%0%%%%
090%6%%%%
*Q‘Q‘%
\]
%
XX

0
ot
<]
)’4
%!

02
A
2

S
Bt 70,
S’

X
32828

= [
£

XXX

e
5
<9
]
9%

&5
CERER,
e

&
X
\]
\
A
%

196%%
S
o

7

Question 15 continued

(Total for Question 15 is 4 marks)

41

Turn over »



7

16. (i) Two non-zero vectors, a and b, are such that
la+b|=]|a]+][b]
Explain, geometrically, the significance of this statement.
(if) Two different vectors, m and n, are such that |m|=3 and [m—n| =6
The angle between vector m and vector n is 30°

Find the angle between vector m and vector m — n, giving your answer, in degrees,
to one decimal place.
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Question 16 continued

(Total for Question 16 is 5 marks)
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