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1. (a) Write down the t-formula for sin x.

1)
(b) Use the answer to part (a)

(i) to find the exact value of sin x when

tan % =\/§

(if) to show that
2

1—1¢
COS)CZ—2
1+¢

(4)
(c) Use the t-formulae to solve for 0 < 6 < 360°

7sinf@+9cosf@+3=0

giving your answers to one decimal place.

(4)
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Question 1 continued
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(Total for Question 1 is 9 marks)
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2. Astudent was set the following problem. K
5358

SRERRX

S8

prosetetess

ol

Use algebra to find the set of values of x for which

X 1
>
XxX—24 x+11

The student’s attempt at a solution is written below.

e D
X(x = 24)(x + 11)" > (x + 11)(x — 24)°

,
b

RISy
89e 8 Pevavevadev O b v il
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SRR N
K

IS

X(x = 24)(x +11)° = (x + 11)(x - 24)° >0 Kz

(x = 24)(x + 1) X(x + 11) = x = 24]>0 Line 3

(x = 24)(x + 11)[ X* + 10X — 24]>0

(x —24)(x +11)(x +12)(x — 2)>0
X=24, x=-11, x=-12,x=2

{XeR:—12<X<—11}u{XeR:2<X<24} Line 7
\_ J

There are errors in the student’s solution.

(@) Identify the error made

(i) inline 3
(i) inline 7
(2)
(b) Find a correct solution to this problem.
4)
. J
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Question 2 continued
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(Total for Question 2 is 6 marks)
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3. Julie decides to start a business breeding rabbits to sell as pets.

Initially she buys 20 rabbits. After ¢ years the number of rabbits, R, is modelled by the

differential equation

%=2R+4sint >0
ds

Julie needs to have at least 40 rabbits before she can start to sell them.

Use two iterations of the approximation formula

f%}i - )/n-+l - J)n
dx h

n

to find out if, according to the model, Julie will be able to start selling rabbits after
4 months.

(7)
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Question 3 continued
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(Total for Question 3 is 7 marks)
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Figure 1

Figure 1 shows a sketch of a solid doorstop made of wood. The doorstop is modelled
as a tetrahedron.

Relative to a fixed origin O, the vertices of the tetrahedron are A (2, 1, 4),
B (6, 1, 2), C (4, 10, 3) and D (5, 8, d), where d is a positive constant and the units
are in centimetres.

(@) Find the area of the triangle ABC.

Given that the volume of the doorstop is 21 cm?

(b) find the value of the constant d.

(4)

(4)

P 6 1 8 6 2 A 0 8 1 6

PMT!

CRLEIK

&
<
X
%
¥
LS
B
RS

<
$03%
&

CHXR
)
5%

092
25055

&
35
$o0E%
SRR

::
::
%

6K
SSIEK
e
©
2
<

CEORRONL0PL000
:::::::OQOOOQOOOOOV
SIS

o%
0%
%
%



PMT

[ )

Question 4 continued

%
X

botet

e

N

0255
-

RIS
X

2olets

oSe%e%%
e
NC
NE
5%

NN
SR
3
ool

-

2
%
@

S
X

00
NN

O
QK
":’:

o2

<535
2
v

%9

29283

XK
X8

Q%
K5

0

oot
Y
/‘k

X
b2

>

L
o

<X
0o

6
KKK
$2e%%

S

55

Q

20

2959544
55
&

%%
5
5

O

%
X%
KL

KX
XX

OO
e

"
e
(22

S

QOO
SERRRIELL

KX
XX
FESEIN
Bl
5K
XX

QKKK

R
1

P

5

&
B
%

5

S

<

!
)]

3

%%

RO

5
e
ot e%d,
Lg%}
XK

1N
SRR

oo
>
botetes

%%
9%

S
Q)

02
otelets

N2
%

£

:.:.:,0,0.000
D))

s

%

R IHIAIHA
X
N7
73
o
25

ok
)
i
2ok

SR
batetelets
205N
RIS

e

CRIQLKRRY

%
1909000909092 %%
“:
<X

Soesetetetetetodes
2

LRKLHEK

5>
8K

SRR

2900

%

58

et

R

RS
e 0toetetetetetel
LRLRLLRLRRLRKLLS

<
S

&
<

9



7

Question 4 continued
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Question 4 continued
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(Total for Question 4 is 8 marks)
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Figure 2

Figure 2 shows a sketch of part of the rectangular hyperbola A with equation

xy=c’ x>0

where c is a positive constant.

The point P| ct, ; lies on H.

The line | is the tangent to H at the point P.

The line | crosses the x-axis at the point A and crosses the y-axis at the point B.

The region R, shown shaded in Figure 2, is bounded by the x-axis, the y-axis and
the line I.

Given that the length OB is twice the length of O4, where O is the origin, and that the
area of R is 32, find the exact coordinates of the point P.

(10)
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Question 5 continued
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Question 5 continued
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Question 5 continued

%
X

botet

e

N

0255
-

RIS
X

2olets

ORI
RIS

ONKC

L AN

355000

00
NN

O
QK
":’:

o2

<535
2
v

SeSelote

O
X

Q%
K5

0

oot
Y
/‘k

X
%9

>

L
o

<X
4

(00
QLS
QKL
SoSotet
25
KK

%%
5
5

O

%
X%
KL

o
NI
1K
9%
S

RN

S
=

]

0%

&
B
%

5

S

<

!
)]

3

%%

RO

5
e
ot e%d,
Lg%}
XK

1N
SRR

oo
>
botetes

%%
9%

5L
Q)

02
otelets

N2
%

£

:.:.:,0,0.000
D))

s

%

R IHIAIHA
X
N7
73
o
25

ol
)
i
2ok

KR
0%

0ok
RIS

e

CRIQLKRRY

%
1909000909092 %%
“:
<X

Soesetetetetetodes
2

KRR

O IIEIHIA K
XS

X

2909%%

0%

58

X

ERHEKS
S
SRIRIKKK

<
S

&
<

15



7

Question 5 continued

(Total for Question 5 is 10 marks)

TOTAL FOR FURTHER PURE MATHEMATICS 1 IS 40 MARKS
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