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At the point (1, 0) on the curve v = Inx, which staterment below is correct?

Tick (+) one box.
[1 mark]

The gradient is negative and decreasing

The gradient is negative and increasing

The gradient is positive and decreasing \/

The gradient is positive and increasing

Find the gradient of the curve vy =¢ 3% at the point where it crosses the y-axis.
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T The population of a country was 3.6 millicn in 1989,
It grew exponentizlly to reach 6 million in 2019,
Estimate the population of the country in 2049 It the exponential gowth continues

unchanged.
[2 marks]

P=ke™ z6-ke™® Eesb

P¢'3-‘b emf L= 3.6e’m[zom—l"t8q) _ S.be,som

s %0
3 Te ™ An gs': T 30w
we 0.0(%
P =3, 6 e, .01t P.,,~ 3, 660.0!9' (tbll-q-,qh)
(o [Omi'Ihown
g (a) Using v = 725 ag & substitution, show that

165 - 22=+3) _g-¢

can be written as

[2 marks]

'b't_ - Q_(UL-(-S) __q - O
(@4 -(2"x2*) - =0
ll.lf?-& _ X.xzzl— ’QG-O

Pt _3xa1*™-4-=0

U —g/t{—‘i = C




Maxine measures the pressure, F kilopascals, and the volume, V litres, in a fixed
quantity of gas.

Mazxine believes that the pressure and volume are conneced by the equation
P=cpd
where ¢ and 4 are constants.

Using four experimental results, Maxine plots log, o aganst logyg ¥, as shown in the

graph below.
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g (a) Find the value of F and the value of ¥ for the data point labelled A on the graph.

[2 marks

P'é\/ Log P=2.18 Peis] 26 (P=!%0
Log V=-o.15 LV=0.?~09

8 (b) Calculate the value of each of the constants ¢ and o

[4 marks]
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g (c) Estimate the pressure of the gas when the volume is 2 litres.

P=43.¢% xl"'” ‘-‘—!36.\0!:.}’0]
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10 Az part of an experiment, Zena puts a bucket of hot water outside on a day when the
outside temperature is 0°C.

Shie measures the temperature of the water after 10 minutes and after 20 minutes.
Her results are shown below.

Time (minutes) 10 20

Temperature (degrees Celsius) 30 12

Zena models the relationship between O, the temperature of the water in “C, and 1,
the time in minutes, by

B=d=10"
where 4 and & are constants.

10 (a) Using =0, explain how the value of A relates to the experiment.
[1 mark]

O=Axro%%° - A ' u (s on‘g.‘nal temperature

10 (b)  Show that

logq & = logygd — Kt
[1 mark]

G =Ax(o-*kt Log 6 =4og (A X 10-E)
éogwﬁ ‘1.09 ,oﬂ - 'L‘?Io loﬂt @n&=b‘7'oln - k—t\

10 (c) Using Zena's results, calculate the values of 4 and k.
[4 marks]
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10 (d) Zena states that the temperature of the water will be less than 1°C after 45 minutes.

Determine whether the model supports this statement.
-0.03

O =35 X rg-o03XUS = f.27-¢

[3 marks]

(L2V°CD 1°C So model doerwl:&upport
Statement-

10 (e) Explain why Zena's model is unlikely to accurately give the value of 0 after
45 minutes.

temperature s unlikely to drop
below the room tempernture

[1 mark]
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Trees in a forest may be affected by one of two types of fungal disease, but not by
both.

The number of trees affected by disease A, n,, can be modelled by the formula
ny = ae®"

where fis the time in years after 1 January 2017 .

The number of trees affected by disease B, ny, can be modelled by the formula
ng = b

On 1 January 2017 a total of 280 trees were affected by a fungal disease.

On 1 Januvary 2018 a total of 331 trees were affected by a fungal disease.

Show that b =90, to the neamest integer, and find the value of a.
[3 marks]
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‘Lb = % a= 200 )

Estimate the total number of trees that will be affected by a fungal disease on

1 January 2020.
[1 mark]
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Find the year in which the number of trees affedted by disease B will first exceed the

number affected by disease A.
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[3 marks]
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Comment on the long-term accuracy of the model.
[1 mark]

eventually all of- brees will dve
So model! will no lmger be aceurabe



