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1. A student’s attempt to solve the equation 2log, X — log, JX =3 is shown below. S5
2log, x — log, Jx =3 s

X SR
DA
S

2log, ﬁ =3 using the subtraction law for logs Szt

2log, (\/;) =3 simplifying
log, x =3 using the power law for logs

X=32=9 using the definition of a log

(a) Identify two errors made by this student, giving a brief explanation of each.

(b) Write out the correct solution.

Q. using subtraction 16w for logs : the 2 n front Showid be the power of i
logz‘u.z- 10920 =3
I n: o
G2 =3

definition of & log: "

1
o o

b) 21092 N = lagz,ﬁﬁS
1 .“Vv,.
logz n - !09 2,]_7—1 =3(l09 2 Z)
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log,,h 4

2.25

»
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Figure 2
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 g.

®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)

(@) Wede Hhe equaton 4= matl wmth the given information:
v} 4

logwh = - 0.235 109, ,m + 2.25 — (V)

Givezn h - Pm"’

loaw h = logi pm *
v U
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() p is the resting heart rate in beats /min of @ mammal with

a mass of |uﬁ,‘f @
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3. Given that @ > b > 0 and that a and b satisfy the equation
loga —logb = log(a — b)

(a) show that

3)

(b) Write down the full restriction on the value of b, explaining the reason for this restriction.

(2)

o) loga-logb: (o - b>2ua15 la‘ja lcab ( >@
103(%) |03(0‘ b)

by &= b*
T b- |

)xb

G=ab-b’

Jour O b-1#O . b#]
b5 o= ab

)- Sne G20 wB oW

Q

b =aG(b-1) SN0,
2 bz 2 b-1) @ \ . b-) Musb be

b -\ OSfuded Wvl<o

SO b-120

s b >
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4. By taking logarithms of both sides, solve the equation

43/)*] = 52]0

giving the value of p to one decimal place.
3)
lans
L"bp-i . Suo N I (L‘zp-l) = | (Sz:o) _lo»j_
oy Y k
bﬁ(o ) =? 5'03 (o)
= (3p-1) loa(h) = 210 log(S5) O

> 3p-1= 20ky(s)
log()

=) 3‘; = 32H3.30245 + |

= P= gl.6008.. O
> p= 816 (dp) ©
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5. (a) Given that

2log(4 —x) = log(x + 8)

show that
xX=-9x+8=0
3)
0)  og(u-x) = log (x+9) log_Lauwe:
1 o
: h-x) = 3 Q- = |
p) l°3( ) ‘oa(JU ) © Jog b . 03(b)
- on
» b-x) = x+¢3 © § log(a) 7 log(b) then a=b
5 J6-Fx+x = X+®
=) X -Tx+¥ =0 a5 feuiwd O
(b) (i) Write down the roots of the equation
-9 +8=0
(i1) State which of the roots in (b)(i) is not a solution of
2log(4 — x) = log(x + 8)
giving a reason for your answer.
(2)
bi) x-Tx+s:=0 M A
=) (x-8)(x-1) =0 /% -9
=7 x: | and x_:'-__? -%,-1
/'Hlﬁt aR. ow [(oolS. l°3 (a) i only Vahd on G>o0

bi)  Fou xS, Qloglu-x) = Rog(u-]) = Zlog (-4) ; hene F=% is ot veih
Sint  og (h) camot b .©
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6. The curve with equation y=3 x 2 meets the curve with equation y =15 — 2" at the point P.

Find, using algebra, the exact x coordinate of P.

4)
Y= 233" ond ¥-J5-2* Find font of Infersection !
= 3.ax= ,S-asu @ % ax*lg ax.au - Qta
=  3a'= 15-3*-2

J%&‘ on both Sdes

a*
=) = ]i =) atz )_5
a* S

log lows : In(@®) = bln (@)
e (0 T30

both 5idss O <> “In(3%) = 1n(3) )
=) x.In() - ln(3)J * In(@) i b Mok for working
=) X = )n(3 ) M‘CFW Correct answer
In@)

\I coordmele  of P.
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7. Using the laws of logarithms, solve the equation

log, (12y +5) —log, (1 -3y) =2
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‘8. The time, T seconds, that a pendulum takes to complete one swing is modelled by the formula

T=al’

where | metres is the length of the pendulum and a and b are constants.

(@) Show that this relationship can be written in the form

log,, T=blog,, I +log, a

log,, T 4

/. (0.21, 0.45)

v

(-0.7, 0) log,, !

Figure 3

A student carried out an experiment to find the values of the constants a and b.
The student recorded the value of T for different values of I.

Figure 3 shows the linear relationship between log, | and log,, T for the student’s data.
The straight line passes through the points (—0.7, 0) and (0.21, 0.45)

Using this information,

(b) find a complete equation for the model in the form
T=al

giving the value of a and the value of b, each to 3 significant figures.

(c) With reference to the model, interpret the value of the constant a.

(13 T = aLb .
\0 \o/\/ = |0 o &+ lo o Lb @ OLPP\j \OSQA wmic law:
: J J logabc = c\og,,)o

\

\Oﬂ\o/l/ log,ocx»r \0\03“,[, 0]
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