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1. In this question you must show all stages of your working. s
Solutions relying entirely on calculator technology are not acceptable. S

(a) Sketch the graph of the curve with equation : g

1 , g :

s B
() S
(b) Solve, using algebra, the inequality ;
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Question 1 continued
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(Total for Question 1 is 7 marks)
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. An area of woodland contains a mixture of blue and yellow flowers.

A study found that the proportion, x, of blue flowers in the woodland area satisfies the
differential equation

dx _ x2(0.8 — x)

5 t>0
dr X~ +5¢

where ¢ is the number of years since the start of the study.

Given that exactly 3 years after the start of the study half of the flowers in the woodland
area were blue,

to estimate
dx h

the proportion of blue flowers in the woodland area half a year later.

d —
(a) use one application of the approximation formula [—yj x 2nl =

6))
(b) Deduce from the differential equation the proportion of flowers that will be blue in
the long term.
(1)
(0) when t=3, x,= 'lz: .
. 0
Step size h =7 < half-&\deorinoneshp:h-:';:-}l
(m) _ xtlo3-x)
aky- xrast
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Question 2 continued

(b) 20 Ve Howers n e longFerma.
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(Total for Question 2 is 6 marks)
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. Vectors u and v are given by

u=5i+4j-3k and v=ai-6j+2k

where « is a constant.

(a) Determine, in terms of a, the vector product u x v

Given that
—>
* AB=2u
—>
s AC=v
» the area of triangle ABC is 15

(b) determine the possible values of a.

(@) wxv = o 9 k| yse 203 dehminant bo
wo> IS 4 3 Fnd. e veckor product
vele b 1|0

~10L - (10 + 3] - (30+4)le O

(b)  Area = ilmxvl = 15

|
?_-le‘\Oi—(\O*S@\'\—(’504—40)k| =15 O
)

[0+ (10+30)* + (30+4a)* = 15

Juxv

100 + 100 + b0a_+ Qa* + Q00 + 1u0q. + lba* = 15™

150* + 3000+ %15 =0 O )

0+ 120 + 25 =0

©
(a+PNa+5)=0 = g =-F or -5 0O
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Question 3 continued
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(Total for Question 3 is 6 marks)
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4. (a) Given that t = tan % prove that

COSX = 1 :L ;2
(b) Show that the equation
3tanx — 10cosx =10
can be written in the form
(t+2)(at2 +bt+c> =0
where ¢ = tan g and a, b and c are integers to be determined.
(c) Hence solve, for —180° < x < 180°, the equation
3tanx — 10cosx =10
(&)  coslx = 08'x -sin*c  =>  cosx = cost z - sin® 2=
Using t -formulae. idgnhtien : |
Y e\ oSz =TT
e lz) - () o T
SNX = [ ¢*
1 E*
sk = ettt - 1+ex Q@
N I
cosSxX = —
(b)  3tanx - 0cosae. = 10
(N
3 x Q_(t—lt‘) - 10 % (::.tH) =10 QO
b 1o (1 -£2)
L -k* — | rt? =10
b(1+£) =10 U-EDU-E>) = 1001 + ED(-EY)
8
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Question 4 continued
bt + bt* - 10 + 20E* - l0E* = 10t-lot*
bt* + ot~ bt -0 =0 O
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 12 marks)
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5. The parabola C has equation y* = 16x
The point P on C has y coordinate p, where p is a positive constant.

(a) Show that an equation of the tangent to C at P is given by

2py=16x+p’
: ) dy 2a
You may quote without proof that for the general parabola y° =4ax, L =—
Xy
(2)
(b) Write down the equation of the directrix of C.
(1)
The line / is the reflection of the tangent to C at P in the directrix of C.
Given that / passes through the focus of C,
(c) determine the exact value of p.
(6)

()  Abpoint P pr=lbx = T =

- |
) 3‘=Iboc = lj=ﬁglfﬁ_C‘—=L+3c.z

(&Y\%@,ﬂ"&\'pi \j:%-:)(‘_+c «— 3=Mx.-\-c,
3 P’ P*
p=—p—><l6 + C "——whenté-p x =7
p* p
P"'W = C = —Z—:C @
3 P
= 0+ —
b
7-3_ P:L—FP X P
9.p3=lb:r,+Pz
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Question 5 continued

(b)) v=-4 O — l\A)l=Lm.x. and. difecnx : x+a =0.

(c)  y*=alwx  focus of € is ok (4,0)

0,

D)

3(o.dipnl70(} L = cefHeckon of m, = -

4’01\%@(\% meats ditecnx pohen lp% = lbx +p* ©

2py = lb(-a) + p?
Y ‘

_Pobe g
-

(x - (-4)) Pe 4=y, = M -,)

el
~
|
[
£
Dlod =

Equaton of L @y - = -
v J

focus ok y=0, x=4: Q- p—bh =3 (u+g) ©
0 1p P

p—bt _  bh

lp P \ x -1p
/

pL— bh = 12%

p* = 192

p=3030 « pyo0

J
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)

TOTAL FOR FURTHER PURE MATHEMATICS 1 IS 40 MARKS
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