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(a) B_lbath sides show that the equation

y=2x32

can be written as

R <
[

(b) Given y = Ax” and logy = 18logx + log5, find the values of A and b,
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(a) By taking logarithms (base 10) of both sides show that the equation
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(2) By taking logarithms (base 2) of both sides show that the equation
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In an effort to prevent extinction scientists released some rare birds into -
constructed nature reserve.

The population of birds, within the reserve, is modelled by

B is the number of birds after ¢ years of being released into the reserve.

(a) Write down th- the scientists released into the nature reserve.

m
(b) According to this model, how many birds will be in the reserve after 3 years?

2]
(¢) How long will it take for the population of birds within the reserve to reach 5007

[2]
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In an effort to prevent extinction scientists released some rare birds into a newly
constructed nature reserve.
The population of birds, within the reserve,

modelled by

B

6085t

B is the number of birds after t years of being released into the reserve.
(a) Write down the number of birds the scientists released into the nature reserve.

m
(b) According to this model, how many birds will be in the reserve aﬁe-

2]
(¢) How long will it take for the population of birds within the reserve to reach 5007

[2]
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In an effort to prevent extinction scientists released some rare birds into a newly
constructed nature reserve.
The population of birds, within the reserve, is modelled by

166085

B is the number of birds after t years of being released into the reserve.
(a) Write down the number of birds the scientists released into the nature reserve.

m
(1) According to this model, how many birds will be in the reserve after 3 years?

2]
(c) How long will it take for the population of birds within the reserve to reach 5002

[2]
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Amanufacturer claims their kettle will keep boiled water hot enough to make a cup of
tea for halfan hour.

The kettle “boils” water- n. before switching off.

Tea needs to be made with water of a temperature above 77 °C.

Alinear model of the temperature, T °C, of the water inside the kettle ¢ minutes after the
Kettle boils is of the form

1@

where b is a constant.

(@) Explain the significance of the number:90 in the model.

&)
(b) Assuming the temperature of the water is 77 °C half an hour precisely after the
Kettle bols, find the value of b.
21
(c) Find the time at which the temperature has dropped by 2 °C.
21

(d) A specialist tea website claims that the perfect cup of tea should be made with water
ata temperature of no higher than 85 °C.
How many minutes (after the kettle boils) should a user wait before attempting to
make the perfect cup of tea?

11
(€) Explain why the model is redundant for values of ¢ greater than 30.

&}
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Amanufacturer claims their kettle will keep boiled water hot enough to make a cup of
tea for halfan hour.

The kettle “boils” water to 90 °C before switching off.

‘Tea needs to be made with water of a temperature above 77 °C.

Alinear model of the temperature, T' °C, of the water inside the kettle t minutes after the
Kettle boils is of the form

T=90-ht

where b is a constant.
(a) Explain the significance of the number 90 in the model.
m

(b) Assuming the temperature of the water i§ 77 °C half an hour precisely afte the

kettle boils, find the value

2
(c) Find the time at which the temperature has dropped by 2 °C.
2
(d) A specialist tea website claims that the perfect cup of tea should be made with water
ata temperature of no higher than 85 °C.

How many minutes (after the kettle boils) should a user wait before attempting to
make the perfect cup of tea?

11

(€) Explain why the model is redundant for values of ¢ greater than 30.
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Amanufacturer claims their kettle will keep boiled water hot enough to make a cup of
tea for halfan hour.

The kettle “boils” water to 90 °C before switching off.

‘Tea needs to be made with water of a temperature above 77 °C.

Alinear model of the temperature, T' °C, of the water inside the kettle t minutes after the
Kettle boils is of the form

T=90-ht

where b is a constant.

(a) Explain the significance of the number 90 in the model.

(b) Assuming the temperature of the water is 77 °C half an hour precisely after the
kettle boils, find the value of b.

2]
(0 Find the timeat which the temperature has dropped by 2 °C.
21
(d) A specialisttea website claims that the perfect cup of tea should be made with water
ata temperature of no higher than 85 °C.

How many minutes (after the kettle boils) should a user wait before attempting to
make the perfect cup of tea?

11

(€) Explain why the model is redundant for values of ¢ greater than 30.
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Amanufacturer claims their kettle will keep boiled water hot enough to make a cup of
tea for halfan hour.

The kettle “boils” water to 90 °C before switching off.

‘Tea needs to be made with water of a temperature above 77 °C.

Alinear model of the temperature, T' °C, of the water inside the kettle t minutes after the
Kettle boils is of the form

T=90-ht

where b is a constant.

(a) Explain the significance of the number 90 in the model.

(b) Assuming the temperature of the water is 77 °C half an hour precisely after the
kettle boils, find the value of b.
- 13
30 12

(c) Find the time at which the temperature has dropped by 2 °C.

2

(d) A specialist tea website claims that m,up of tea should be made with water
ata temperature of no higher than
How many minutes (after the kettle boils) should a user wait before attempting to
make the perfect cup of tea?
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(€) Explain why the model is redundant for values of ¢ greater than 30.

Fsavemyexams

85=90-bt

Fq0-B ¢
20

t

5

30)<

3 sub T:ZXEC ko model

\l. & wains

(2s0)




image18.png
Amanufacturer claims their kettle will keep boiled water hot enough to make a cup of
tea fon

The kettle "boils” water to 90 °C before switching off.

‘Tea needs to be made with water of a temperature above 77 °C.

Alinear model of the temperature, T' °C, of the water inside the kettle t minutes after the
Kettle boils is of the form

T=90-ht
where b is a constant.

(a) Explain the significance of the number 90 in the model.

&)
(b) Assuming the temperature of the water is 77 °C half an hour precisely after the
kettle boils, find the value of b
[E
30 2
(c) Find the time at which the temperature has dropped by 2 °C.
21

(d) A specialist tea website claims that the perfect cup of tea should be made with water
ata temperature of no higher than 85 °C.
How many minutes (after the kettle boils) should a user wait before attempting to
make the perfect cup of tea?

11

(&) Explain why the model i-r values a—
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A simple model for the acceleration of a rocket, A ms

A= 40008
where ¢ is the time in seconds after ift-off. 4, is a constant.

(a) What does the constant Ay represent?

(b) After 10 seconds, the acceleration is 20 ms™2.
Find the value of Aq.

(c) Find how long it takes for the acceleration of the rocket to reach 100 ms™
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A simple model for the acceleration of a rocket, A ms

A= Ay

where t is the time in seconds after lift-off. A, is a constant.

(a) What does the constant A represent?

(b) After 10 seconds, the acceleration is20m:
Find the value of Ag:

(c) Find how long it takes for the acceleration of the rocket to reach 100 ms™

m
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[21
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A simple model for the acceleration of a rocket, A ms™2, is given as

A= A2

where t is the time in seconds after lift-off. A, is a constant.

(a) What does the constant A represent?

(b) After 10 seconds, the acceleration s 20 ms ™2
Find the value of Aq.

(c) Find how long it takes for the acceleration of the rocket to reacl-
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[21
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Carbon-14 is a radioactive isotope of the element carbon.

Carbon-14 decays exponentially - as it decays it loses mass. &) =0 m= 100
Carbon-14 is used in carbon dating to estimate the age of objects.

The time it takes the mass of carbon-14 to halve (called its half-life) is approximately

5700 years. _V-(-O) =M

100 = Mo \

Amodel for the mass of carbon-14, m g, in an object of age t years is

where m, and k are constants,

me= 100

(a) Foran object initially containing 100g of carbon-14, write down the value m@
11

(b) Briefly explain why, if my = 100, m will equal 50g when ¢ = 5700 years.

Fsavemyexams

(<) Using the values from part (b), show that the value of k is 1.22 X 10~ to three
significant figures.

2]

(d) A different object currently contains 60g of carbon-14.
In 2000 years' time how much carbon-14 will remain in the object?
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Carbon-14 is a radioactive isotope of the element carbon.
Carbon-14 decays exponentially - as it decays it loses mass.
Carbon-14 is used in carbon dating to estimate the age of objects.
The time it takes the mass of carbon-14 to halve (called i

Amodel for the mass of carbon-14, m g, in an object of age t years is
m=mgekt

where m, and k are constants

() Foran object initially containing 100g of carbon-14, write down the value of m,

M,=100

(b) Briefly explain why, if my = 100, m will equal 50g when ¢ = 5700 years.

(<) Using the values from part (b), show that the value of k is 1.22 X 10~ to three
significant figures.

(d) A different object currently contains 60g of carbon-14.
In 2000 years' time how much carbon-14 will remain in the object?
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Carbon-14 is a radioactive isotope of the element carbon.

Carbon-14 decays exponentially - as it decays it loses mass.

Carbon-14 s used in carbon dating to estimate the age of objects.

The time it takes the mass of carbon-14 to halve (called its half-life) is approximately
5700 years.

Amodel for the mass of carbon-14, m g, in an object of age t years is

where m, and k are constants,

() For an object initially containing 100g of carbon-14, write down the value of m,,

(b) Briefly explain why, im l equal 50g when ¢ = 5700 years.

(c) Using the values from pdl’\. show that the value u_w three.

significant figures. —_—

2]

(d) A different object currently contains 60g of carbon-14.
In 2000 years' time how much carbon-14 will remain in the object?
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Carbon-14 is a radioactive isotope of the element carbon.
Carbon-14 decays exponentially - as it decays it loses mass.

Carbon-14 is used in carbon dating to estimate the age of objects. A) Sdo m.=6 0 od £=2000 wike modsd

The time it takes the mass of carbon-14 to halve (called its half-life) is approximately

5700 years. _ \,11X\0_'+ LZOOO)
m= 60e

‘A model for the mass of carbon-14, m g, in an object of age t years is

Cm=mee m= 42.0g (3sh)

where m, and k are constants,

() For an object initially containing 100g of carbon-14, write down the value of m,,

(b) Briefly explain why, if my = 100, m will equal 50g when ¢ = 5700 years.
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(c) Using the values from part (b), show that the value u—u three.
significant figures.
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(d) A different object currently contain f carbon-14.
In ' time how much carbon-14 will remain in the object?
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An exponential growth model for the number of bacteria in an experiment s ofthe form
N = Noa, N is the number of bacteria and ¢ i the time in hours since the experiment

began. Ng,a and k are constants. A scientist records the number of bacteria at various A) P(Dt POiVL\TS f‘(wm. rows | ond 3.

points over a six-hour period. The results are shown in the table below.

log, N (35F)

(a) Plot the observations on the graph below - plotting logs N against .

o
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m

(b) Using the points (0, 4.19) and (6,5.85) find an equation for a line of best ftin the
form logs N = me +logs ¢ where m and c are constants to be found.

121

(c) The equation ¥ = Nya®® can be written n the form log, N = kt + log, No.
Use your answer to part (b) o estimate the values of Ny, a, and k.

21
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An exponential growth model for the number of bacteria in an experiment s ofthe form
N = Noa, N is the number of bacteria and ¢ i the time in hours since the experiment
began. No.a.and k are constants. A scientist records the number of bactera at various
points over a six-hour period. The results are shown in the table below.

[hours o [ 7z T %+ [ & ]
H,no.ofbacteria | 100 180 340 0
log, N (350) 119 73 s31 585

(a) Plot the observations on the graph below - plotting logs N against .

@

/)/

SR ©
m

(5) Using the points((8,4.19) and (6,5.85)) mdanequannn’nrmlm the
fo ere T and ¢ are constants to
121

(c) The equation ¥ = Nya®® can be written n the form log, N = kt + log, No.
Use your answer to part (b) o estimate the values of Ny, a, and k.

21
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An exponential growth model for the number of bacteria in an experimentis of the form

N = Noa, N is the number of bacteria and ¢ i the time in hours since the experiment
began. No.a.and k are constants. A scientist records the number of bactera at various
points over a six-hour period. The results are shown in the table below.

[hours o [ =z | & | %
H,no.ofbacteria | 100 180 340 0
log, N (350) 119 73 s31 585

(a) Plot the observations on the graph below - plotting logs N against .

P

m

(b) Using the points (0, 4.19) and (6,5.85) find an equation for a line of best ftin the
form logs N = me +logs ¢ where m and c are constants to be found.

logN=0.233 + 1092318 @

(c) The equation N = Ny can be written n the form log, N {Q +lo
Use your answer o part (b) o estimate the values of Ny, a, and .

21
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An exponential model of the form D = e~ is used to model the amount of a
pain-relieving drug (D mg/ml) there is in a patient’s bloodstream, ¢ hours after the drug
was administered by injection. A and k are constants.

The graph below shows values of In D plotted against ¢ with a line of best fit drawn.

() ) Use the graph and line ofbest it o estimat T D timé £ = 0,
(i) Work nullh-ﬂhe e of best i,

121

(b) Use your answers to part (a) to write down an equation for the line of best fit in the
form InD = mi + I, where m and ¢ are constants.

o
(c) Showthat D — e~ can be rearranged to give InD — —kt + In A
g
(d) Hence find estimates for the constants A and k.
@

(¢) Find the time when the amount of the pain-relieving drug in the patient’s
bloodstream is 1.5 mg/ml.

2
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An exponential model of the form D = e~ is used to model the amount of a
pain-relieving drug (D mg/ml) there is in a patient’s bloodstream, ¢ hours after the drug
was administered by injection. A and k are constants.

The graph below shows values of In D plotted against ¢ with a line of best fit drawn.

i

(3) (1) Use the graph and line of best fit o estimate In D at time t = 0.

(ii) Work out the gradient of the line of best fi

121

(b) Use your answess to part (a) to write down an equation for the line of best fit in the
forn here m and ¢ are constants.
= nl

(c) Showthat D — e~ can be rearranged to give InD — —kt + InA

g
(d) Hence find estimates for the constants A and k.

@

(¢) Find the time when the amount of the pain-relieving drug in the patient’s
bloodstream is 1.5 mg/ml.
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An exponential model of the form D = e~ is used to model the amount of a
pain-relieving drug (D mg/ml) there is in a patient’s bloodstream, ¢ hours after the drug
was administered by injection. A and k are constants.

The graph below shows values of In D plotted against ¢ with a line of best fit drawn.

(3) (1) Use the graph and line of best fit o estimate In D at time t = 0.
(ii) Work out the gradient of the line of best fi
121

(b) Use your answers to part (a) to write down an equation for the line of best fit in the
form InD = mi + I, where m and ¢ are constants.

0]
(¢) Show m-m be rearranged to giv-

1
() Hence find estimates for the constants A and k.

]

(¢) Find the time when the amount of the pain-relieving drug in the patient’s
bloodstream is 1.5 mg/ml.

2
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An exponential model of the form D = e~ is used to model the amount of a
pain-relieving drug (D mg/ml) there is in a patient’s bloodstream, ¢ hours after the drug
was administered by injection. A and k are constants.

The g bt s s oI pleed oo i s fbs s, d) Convpare egns in (6) and, (<), and read off yuduss]

k=0.b
] A=5.2l

(3) (1) Use the graph and line of best fit o estimate In D at time t = 0.

(ii) Work out the gradient of the line of best fi
121

(b) Use your answers to part (a) to write down an equation for the line of best fit in the
form InD = mi + I, where m and ¢ are constants.
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(¢) Find the time when the amount of the pain-relieving drug in the patient’s
bloodstream is 1.5 mg/ml.
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An exponential madel of the for s used to model the amount of a
pain-relieving drug (D mg/ml) there [5 @ patient’s bloodstream, ¢ hours after the drug
‘was administered by injection. 4 and k are constants,

‘The graph below shows values of In D plotted against t with a line of best fit drawn.

=

(a) (1) Use the graph and line of best fit o estimate In D at time £ = 0.

(ii) Work out the gradient of the line of best fi

121

(b) Use your answers to part (a) to write down an equation for the line of best fit in the
form InD = mi + I, where m and ¢ are constants.

o
(c) Showthat D — e~ can be rearranged to give InD — —kt + In A
g

(d) Hence find estimates for the constants A and k.

k=06 A=52 @

(€) Find th hen the amount of the pain-relieving drug in the patient’s
bloodstre g/ml.
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A small company makes a profit o
‘The company decides they will use the model

P=ny*
to predict future years’ profits.

£P is the profit in the y*" year of business.
Py and k are constants.

(a) Write dowi two equations connecting Py a dk.

(b) Find the values of P, and k.
(©) Find the predicted profit for years 3 and 4.

(d) Show that
P =Py*
can be written in the form

logP = log Py + klogy.

f business and £3700 n the

[2]

[21
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A small company makes a profit of £2500 in its first year of business and £3700 in the
second year. The company decides they will use the model

P=pPy* b) MV\AA% ® L:j®

to predict future years’ profits.
£P is the profit in the y*" year of business.
Py and k are constants.

() Write down two equations connecting Py and k.~ 2500 = ol I)k 0}
3
2
300- b @ @
(b) Find the values o.; .

[21

(<) Find the predicted profit for years 3 and 4.
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(d) Show that
P=Py*
can be written in the form

logP = log Py + klogy.
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A small company makes a profit of £2500 in its first year of business and £3700 in the
second year. The company decides they will use the model

(P=ry")

to predict future years’ profits.
£P is the profit in the y*" year of business.
Py and k are constants.

() Write down two equations connecting Py and k.

(b) Find the values of P, and k.
Pz 2500 k=0.5b6

(c) Find the predicted profitfor years 3 and 4.

(d) Show that
P=Py*
can be written in the form

logP = log P, + klogy.
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A small company makes a profit of £2500 in its first year of business and £3700 in the
second year. The company decides they will use the model

d) log ¢ = log FoyK
MumRMhHOW

P =Py*

to predict future years’ profits.
£P is the profit in the y*" year of business. (3
Py and k are constants. = (08 P, ¥ lo g :1
. ifficient
reusite pourerad

() Write down two equations connecting Py and k.

[2]

(b) Find the values of P, and k.

Lajp = togP. + K(C’gj

[21

(<) Find the predicted profit for years 3 and 4.
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(d) Show that
P=Py*

can be written in the form
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(@) write (2)" inthe form ef%,

(b) Write (3)* in the form ¢,

State whether this would represent exponential growth or exponential decay.
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(a) Write| @ in the form e~**,

o 8]
(b) Sketch the graph of y = (‘_;) .

State the coordinates of the y-axis intercept.
Write down the equation of the asymptote.
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(a) write (5)" in the form ¢+,
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(a) By taking logarithms (base ¢) of both sides show that the equation
y = 50
can be written as

Iny=01x+In5

(b)Given y = A¢** and Iny = 4.1x +In8,find the values of A and k.
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