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Question 10 continued

(Total for Question 10 is § marks)

TOTAL FOR PAPER IS 75 MARKS
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Figure 1

Figure 1 shows the lincar relationship between log, T and log,x
‘The line passes through the points (0. 4) and (2. 0) as shown.
(2) () Find an equation linking log, T and log,x

(i) Hence find the exact value of Twhen x =216

(b) Find an equation, not involving logs, linking 7 with x

®
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3. () Find %h(sin'k) \writing your answer in simplest form.

@
(i) (a) Find 1(3} -4y
o
@
(b) Hence show that
3
J‘ (3 -4 de=r
where R is an integer to be found.
(Solutions relying on calculator technology are not acceptable.)

()
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4. The function fis defined by
f)=20¢-5 x>0 xeR

(a) State the range of f
@

On the following page there is a diagram, labelled Diagram 1, which shows a sketch of
the curve with equation 3 = £(x).

(b) On Diagram 1. sketch the curve with equation y = £(x).
@

The curve with equation y = £(x) meets the curve with equation 3 = £(x) at the
point P
‘Using algebra and showing your working,

(<) find the exact x coordinate of P
@
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Question 4 continued

(Total for Question 4 is 6 marks)

VWY SIHLNI 3LHM LON 0Q

V3 STHL NI 3LIMM LON OG

V3HY SIHLNI LM 10N 0Q





image134.png
74&




image135.png
G- 738-/5





image13.png




image136.png




image137.png




image138.png




image139.png




image140.png




image141.png




image142.png




image143.png




image144.png




image145.png




image14.png
z, = %000 2% 3




image146.png




image147.png




image148.png




image149.png




image150.png




image151.png




image152.png




image153.png
Jo—4¢k){-3)




image154.png
Sinf=-102f




image155.png
£ 6 a8 1105t -2 =




image15.png




image156.png
/0 Bia b= 2—4 5. &




image157.png
j—2.5int)




image158.png
/8 S5mfB=3(




image159.png




image160.png




image161.png
n].,\




image162.png




image163.png




image164.png
n

J4




image165.png
-1
le = cos™ 3
Prine g




image16.png




image166.png
o X <




image167.png




image168.png




image169.png
{ 38¢,¢+2=0




image170.png




image171.png
(L)




image172.png
In this question you must show all stages of your working.
‘Solutions relying entirely on calculator technology are not acceptable.
(@) Solve. for 0<x <7
(x-2)(VAseex +2) =0
)
(i) Solve. for 0< 0 < 360°

10sin6 =3 cos 26
“@
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P

Figure 2
Figure 2 shows a sketch of the graph y = £(x), where

)=
The vertex of the graph is at poiat P, shown in Figure 2.
(a) Find the coordinates of P

Jx-2|-10

(b) Find ££(0)

(©) Solve the inequality
3l -2|-10 <5x+10

(@) Solve the equation

£(xl)=0

@

@

@
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Question 6 continued
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7. A scientistis studying two different populations of bacteria
‘The number of bacteria V in the first population is modelled by the equation
N=4 120

where A and  are positive constants and f s the time in hours from the start of
the study.

Given that

+ there were 2500 bacteria in this population at the start of the study
+  there were 10000 bacteria 8 hours later

(a) find the exact value of A and the value of k to 4 significant figures.
@

‘The number of bacteria NV in the second population is modelled by the equation
N=60000" >0
where ¢ is the time in hours from the start of the study.

(b) Find the sate of decrease of bacteria in this population exactly 5 hours from the start
of the study. Give your answer to 3 significant figures.
@

When 1= 7, the mumber of bacteria in the two different populations was the same.
() Find the value of T. giving your answer to 3 significant figures.

(Solutions relying entirely on calculator technology are not accepiable.)
)

V3V SIHLNI 2LIM 1ON 0Q V3¥Y SIHL NI JLIM L1ON 0d

V3HY SIHLNI 3Li%M 10N 00




image295.png




image296.png




image297.png




image1510.png
v




image298.png




image299.png




image300.png




image301.png
6. FF+33 T = Lo 24




image302.png
Question 7 continued

(Total for Question 7 is § marks)
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Figure 3

Figure 3 shows a sketch of the curve C with equation y = f(x). where
)=+ 1
(a) Show that
) =A2x+1)(1-4x) ™

where 4 is a constant to be found.
“@

(b) Hence find the exact coordinates of the fwo stationary points on C.

)
The function g is defined by
£()=8(r-2)
© Fmd;mmﬁmufﬂmmmmmﬁmaymmmﬂmmmﬂleqnzﬁm
y=gl
@
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Question 8 continued

(Total for Question 8 is 9 marks)
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1 g(x) ="+ 2x - 1000
() Show that g(x) =0 has a root « in the interval [3,4]

Using the iteration formula

x,

§fi000-2x,  with x,
(b) @) find, to 4 decimal places, the value of x,

(i) find, by repeated iteration, the value of a.
Give your answer to 4 decimal places.

3

@
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9. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

() Show that

cos2r _ sin2x n
2 | SN2 Coseor 22 ez
sinx cosx 2

(6) Hence solve, for 0<0< 5

giving your answers to 3 significant figures as appropriate.

() Using the result from part (a). or otherwise, find the exact value of

[
(e

®

)

@
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Question 9 continued

(Total for Question 9 is 10 marks)
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x
giving your answer as a fully simplified fraction.

de
d

The tangents at poiats P and Q on the curve are parallel to the y-axis, as shown

in Figure 4.

(b) Use the answer to part (a) to find the equations of these two tangents.

Figure 4 shows a sketch of the curve with equation

(a) Find

10.
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