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Questionla

Considerthefunctions f{x) = — x5 +2020and g(x) = — 2.

Ja=-x)°
Findthe coordinates of the y-intercepts for the graph of
(i)
f
(if)

[2 marks]

Question1b

Findthe coordinates of the x-intercepts for the graph of

(i)
f

(ii)

[3marks]
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Question1c
Forthe graph of g, find the equation of

(i)

theverticalasymptote
(if)
the horizontal asymptote.

[2 marks]

Question 2a

2x + 1
Let f(x) = ——, x #4.
x—4

Forthe graph of £ find the equation of:

(i)

theverticalasymptote

(if)
the horizontal asymptote.

[3marks]

Question 2b
Find £~ 1(x) .

[2 marks]
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Question 2¢c

Write down the equation of the vertical asymptote to the graph of £! (X) .

Question 3a

Let {x)=In(x+2), x> 2.
Find the coordinates of:

(i)

the x-intercept

(if)
the y-intercept.

Question 3b

State the equation of the vertical asymptote to the graph of £

Question 3¢

Thegraphof y = f(x) intersects with its inverse, twice.

Findthetwo coordinates where f(X) =f-1 (X) .
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[Tmark]

[2 marks]

[2 marks]

[2 marks]
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Question 4a
Let f(x)=0.5¢2x+ 1, for—1<x<2.

On the following grid, sketch the graph of y = (x).

[3marks]
Question 4b
Theinverse of fcan be written inthe formof £~ 1(x)=Aln b(x —c¢) .
Findthevalues of A, bandof c.

[4 marks]
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Question 5a

Carbon-14is aradioactiveisotope of the element carbon.
Carbon-14 decays exponentially - as it decays itloses mass.
Carbon-14is usedin carbon dating to estimate the age of objects.

Thetimeit takes the mass of carbon-14 to halve (called its half-life) is approximately 5700 years.
Amodelforthe mass of carbon-14,m g, in an object of age tyears s

m= moe‘kt

where m, and k are constants.

Foran objectinitially containing 100g of carbon-14, write down the value of m

-
[1mark]

Question 5b
Briefly explain why, if m = 100, m willequal 50g when ¢ = 5700 years.

[2 marks]
Question 5¢
Using the values from part (b), show that the value of k is 1.22 X 1074 to three significant figures.

[2 marks]
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Question 5d

Adifferent object currently contains 60g of carbon-14.
In2000 years’ time how much carbon-14 willremain in the object?

[2 marks]

Question 6a

Asmallcompany makes a profitof £2500 inits first year of business and £3700 in the secondyear. The company decides
they willuse the model

to predict future years’ profits.
£ Pis the profitin the y® year of business.

PO and k are constants.
Write down two equations connecting P0 and k.

[2 marks]

Question 6b
Findthevalues of P0 and k.

[2 marks]

Question é6c
Find the predicted profitforyears 3and 4.
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[2 marks]
Question 6d
Show that
P=P yk
0
can bewrittenin the form
log P=log P, +klogy
[2 marks]
Question7a
In an effort to prevent extinction scientists released some rare birds into a newly constructed naturereserve.
The population of birds, within the reserve, is modelled by
B: 1660'85t
Bis the number of birds after t years of being releasedinto the reserve.
Write down the number of birds the scientists releasedinto the naturereserve.
[1mark]
Question7b
According to this model, how many birds will be in thereserve after 3years?
[2 marks]
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Question7c

How long willit take for the population of birds within the reservetoreach 5007?

[2 marks]

Question 8a

Rebeccarecently had the COVID-19 vaccine. The volume, V, of the vaccine in her blood over time can be modelled by an
equation of the form Vl(t) =1.7te~ 125t where Vis the concentration (in mg) of the vaccine in the bloodstream and tis time

measured in days after 9am on Monday.

On thefollowing grid, sketch the graph of y = Vl(t).

[3marks]

Question 8b

Find, to the nearest minute, the time when the vaccine volume, V; reaches a maximum value.
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[2 marks]

Question 8c

Rebecca experienced side-effects from the vaccine between the times when the volume reachedits maximum value until it
had dropped to half of its maximum value. Find, to the nearest minute, the length of time that Rebecca experienced side-
effects from taking the vaccine.

[3marks]

Question 8d

Thevaccineis medically determined to be nolongerin Rebecca’s bloodstream when it drops down to 1% of its maximum
value. Findthe time that the vaccineis nolongerin Rebecca’s bloodstream.

[2 marks]

Question 8e

Rebecca’s friend, Zara, also had the vaccine on the same day. The volumein Zara’s bloodstream can be modelled by an
equation of the form of Vz(t) =1.766te~1-3! Calculate, to the nearest minute, how much faster V,.took toreach a

maximum volume comparedto V;.

[1mark]
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Question 9a

-3
Letf(X)= ~—3

Jforx=3.

Forthe graph of £, find:
(i)

the x-intercept

(if)

the y-intercept

(iii)
therangeof £

[4 marks]
Question 9b
Findthevalue of f~1(—1).

[2 marks]
Question 9c
Given thatg(x) = f(x + 3) + 1,findthedomainandrange of g

[2 marks]
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