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The resting heart rate, h, of a mammal, measured in beats per minute, is modelled by the
equation

h=pm*

where p and q are constants and m is the mass of the mammal measured in kg.
Figure 2 illustrates the linear relationship between log, h and log,,m

The line meets the vertical log, h axis at 2.25 and has a gradient of —0.235

(a) Find, to 3 significant figures, the value of p and the value of q.

®3)
A particular mammal has a mass of 5kg and a resting heart rate of 119 beats per minute.
(b) Comment on the suitability of the model for this mammal.
®3)
(c) With reference to the model, interpret the value of the constant p.
(1)
) s the relationship between 109, h and log,, m s linear,
we can write iF as Y = mat o
Where %+ 104, ™M, y > g, h , mM=T0236 C= 228

=) log, b :-0.235 log, M + 2.25
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h= |0 x
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b) 1f m=: 5kg ,then the model predicts

n 92C

ST r
s = 122 beats pes Mminut
~ @

h-=118 x &

This 15 aCcurate 4o the measured heart vate within 2 significant
figures. So, the model 15 suitable: >

C) p would be the testing heard rate in bpm of g mammal
With o wass of | kg . (3)
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2. The distance a particular car can travel in a journey starting with a full tank of fuel
was investigated.

* From a full tank of fuel, 40 litres remained in the car’s fuel tank after the car had
travelled 80 km

* From a full tank of fuel, 25 litres remained in the car’s fuel tank after the car had
travelled 200 km

Using a linear model, with V" litres being the volume of fuel remaining in the car’s fuel
tank and d km being the distance the car had travelled,

(a) find an equation linking V' with d.
“4)

Given that, on a particular journey

» the fuel tank of the car was initially full

 the car continued until it ran out of fuel

find, according to the model,

(b) (1) the initial volume of fuel that was in the fuel tank of the car,

(i1) the distance that the car travelled on this journey.

3)
In fact the car travelled 320 km on this journey.

(c) Evaluate the model in light of this information.

o)
0) for sguation of tinear mode| V and d,
V:ad4+b , Where 4 and b are unkndwn .
Affer %0 km Journo\d g
ho = 80a+b —@ (1)
Mter 200 km journey
15 <2004t} _@(D

substitute (2) v @
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4o -%0a + (25-200 a)

120 a < -15
a:-L %= s50
o

wihal volume of e fuel is when d=0

b)) G)

N: "?(o) 50

ra)

=50 lites w

() Toral distance Trovened is when V=0

0:‘-‘-— +
gd 5o
d=60 x§ N
Yoo km

(©) when d: 320 km ,

v: -4 (320) t+50
8

=10 litres

v Goncludeg that Hhis 1S a poor Mmode| becayse 10 Utves of fuel 15

Sgnificantly morc than emply mnh-@
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3. The height, # metres, of a plant, ¢ years after it was first measured, is modelled by
the equation

h=23-17e0% teR >0
Using the model,
(a) find the height of the plant when it was first measured,
(2)
(b) show that, exactly 4 years after it was first measured, the plant was growing at
approximately 15.3 cm per year.
3)
According to the model, there is a limit to the height to which this plant can grow.
(c) Deduce the value of this limit.
1)

a) tyeqrs - years after Yirst measured

firsk measured = 0 years

S0, height when plany was frst measured

A XN\
-0 2(0)

h- 2.3 - 13e
2 2.3-1F < 0.6 m(})

~

/cal(ulaﬁng rate of change ofF height of the plant

b) dh .o0.3ye
at 0

whea t= 4,

4 oaye 19
dt -

< 0-lgd3m =15- 3 om )
Ay

) when t approaching o0 the height will be 2.3 m- /1
' \v
23 M yg the value of the limit -
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4- The height, # metres, of a tree, ¢ years after being planted, is modelled by the equation
W=ar+b  0<1<25
where a and b are constants.

Given that

» the height of the tree was 2.60 m, exactly 2 years after being planted
» the height of the tree was 5.10m, exactly 10 years after being planted

(a) find a complete equation for the model, giving the values of a and b to 3 significant figures.
4
Given that the height of the tree was 7m, exactly 20 years after being planted

(b) evaluate the model, giving reasons for your answer.

2

(o) h* = okt + b

O W=9.b, t=12 < from st bouller point
2b* = 20+b O

@" h=15. , £=10 «— {lrnm second bullet Pn-\rﬁ'
SA™ = 100+ b

»

O b:tb = 20+b
@ : 26:00 = 0o+ o 0) N\ <olve S'\M\k\\'QV\QO\AS\\S

@-0: 19-15 = Ra

1:40b25 = a

b-Fb = 2x 2.40625
b-#b = 4-3]25 ~ b

1:943S5 = b

k= 2+4l ~ Fcounded o 1.4.p
)

b= 195

Shr=1ale + 195 O
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b) Haight of the tree when L= 20 yeafs

ht = 2.40(206) + 145

W s 4.0 + 195

h" . 50.15

h = |50.1s

©

: 1.03 m S the mpdel 15 good as F-08 WM s dose to F M.

@






