A-Level . .

Sarer % Topic: Laws of Logarithms [

Netivity 2 Paws | Chanter Reference: Pure 1, Chanter 1 minutes
1. Express Ig 5 + 1g 4 in the form Ig n ?2)
2.log 10° — log 40 (2)
3. log; 54 —logs 2 3)
4.2 log 2 + log 25 3)
5. Express logloﬁ in the form plogioa + glogiob 2)

1 9
6.7 logs(1—) + 2logs10 4)




1

Solutions

=log (5x4) M1

= log 20 M1
2.

log 10° — log 40

= log 1000 — log 40 mi

= log (1000 = 40)

=log 25 M1
3.

logs(54+ 2)

= logs27 M1

=log;3° M1

=3 M1
4.

log 2% + log 25

=log 4 + log 25 M1

=log (4 x 25)

~ Jog 100 M1

=log 10?

) M1
5.

-logioab M1

= - 10g1oa — 10g1ob M1
6.

1 25

~logs(7) + logs10? -

25,2

= logs(g)z + logs100

oS

- 10g545+ logs100 M1

= logs(z X 100)

=logs125

= logs5° M1

=3 M1
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Activit 7 s Chanter Reference: Pure 1, Chamter 14 minutes
CUvIty

1. Solve logs 25 =x ?2)
2. Solve logax=1.5 ?2)
3. Solve 2log, 7 =1 ?2)
4. Express log, x° in the form p log, x (1)
5. Express %logq x'% in the form p logq x (1)
6. Express log, i in the form p log, x (2)




Solutions

5*=125

M1
x=2 M1
2.
45— M1
x=8 M1
3.
logx 7= % M1
x5 =7
x=49 M1
4.
\ a=5logsx M1
5.
z—slogqx Mi
6.
=log, x! M1
= -log, x M1
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g’(—életv el 2 Topic: Working with Natural
ourer - = Logarithms
Activm] 7 Wﬂﬂ"\g : Ehan!!er Reference: Pure 1, Chapter 1

8
minutes

1. Given that t = In x, find expressions in terms of ¢ for,

a. Im/x
b. In(e*x)
c. Hence, or otherwise, solve the equation,
5+ Inv/x = In(e+2Y)

2
2
(&)

2. A bead is projected vertically upwards in a jar or liquid with a velocity of 13 ms™. Its velocity, v ms™, at time ¢

seconds after projection, is given by,

V=cet-2

a. Find the value of c.

Given that the bead has a velocity of 7ms™ after 5.1 seconds, find,
b. The value of k correct to 4 decimal places.

2
2




Solutions

la.
19
In x2 Zzlnx M1
=2t Ml
2
1b.
Ine+1nx M1
=2+t M1
lc.
5+§t= 24t M1
t=lnx=6 M1
x=¢e° M1
2a.
Whent=0,v=13
13=c-2 mi
c=15 M1
2b.
7=15¢e31%_2
es.lk_i M1
5
1 =
k= ngs) ~0.1002 M1
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- @ Chanter Reference: Pure 1, Chapter 14 i
Actwnv 7 Phdhs . . minutes

1. Find the value of x when e"* =4 (€))
2. Find the exact value of x, e**! =12 Q)
3. Find the exact values of x, In (10 —3x) —e =10 2)
4. Find in exact form, the solutions to the equation, 2¢* + 12 = 11¢* (€))
5. Solve the following simultaneous equations, giving your answers to 2 decimal places.

e’ —x=0

Inx*=7-y 5)




Solutions

[ x=4 M1
2.

4t+1=1In12 M1
x=7(n12 - 1) M1
3.

10-3y=¢° M1
y==(10—e)=-1.72 M1
4,

2e% —11e*+12=0

(2¢"—3) (e~ 4)=0 M1
3

x=In-=

2

=4

x=In4 M1
5.

e —x=0

S5y=Inx M1
Inx*=7-y

4Inx=7-y mi
20y=17-

T M1
y 3

x=e3=529 M1
y=0.33 M1
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- @ Chanter Reference: Pure 1, Chapter 14 i
Actwnv 7 Mhahe. I I minutes
1. Solve the equation 3* = 12 ?2)
2. Solve forx, 16 —3*"x=0 (2
3. Solve the following equation, 2% + 2¥ — 6 = () A3
4. Solve the equation, 3(16%) —4**2+5=0 3)
5. Sketch the curves y=3"and y = (%)x on the same diagram. 3)




Solutions

1

xlog3=1log 12 M1
x=1log 12 +log3
x=2.26 Ml
2.
(4+x)log3=1logl6 M1
x=(log 16 +~log3)- 4
x=-1.48 M1
3.
2*+3)(2*-2)=0 M1
2¢=-3
No solutions M1
22 M1
x=1
4.
2x\ X —
34%)—-16(4)+5=0 M1
B@EH-DH@-5=0
1
4 = 5
logl M1
x=—==-0.79
log4
4*=35
— 1985 _ | 16 M1
log4
5.
Shape of graph 1 M1 YA
Shape of graph 2 M1
— 1y _ X
y=(G3) y=3
Co-ordinate (0, 1) marked M1 3
0, 1)
= >
(0] X

& Vhaks.
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- @ Chanter Reference: Pure 1, Chapter 14 i

Actwnv 7 Mhahe. . . minutes
1. logzx +logs 5 =logs (2x + 3) ?2)
2. logs 5x —logs (x + 2) = logs (x + 6) — logs x “4)
3. Solve the simultaneous equations:
log,y=2
xy =27 3)
4. Solve the simultaneous equations:
logioy +2 logiox=3
logz y —logz x =3 “4)




1

Solutions

logs5x =log 3 (2x + 3)

M1

S5x=2x+3
x=1

M1

2

5 +6
ogs () = ogs €2

5x _ x+6

x+2_ X

M1

5x2=(x+6)(x +2)
5x2=x*+8x+ 12
45 —8x—12=0
x2-2x-3=0

M1

x+1DHx-3)=0
x=-1
x=3

M1

logs x is not real for x = -1, therefore,
x=3

M1

M1

M1

M1

4

logioy +2 logiox=3
xy =103

M1

logry —logox=3
Y =23

X
y=8x

M1

8x> = 1000
=125
x=5

M1

y=28(5)=40

M1
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AC’(M“ % s Chanter Reference: Pure 1, Chapter #4 minutes

1. A colony of fast-breeding fish is introduced into a large, newly built pond. The number of fish in the pond, 7,
after # weeks is modelled by,

_ 18000
1+8c~t
a. Find the initial number of fish in the pond 2)
Given that there are 3600 fish in the pond after 3 weeks, use this model to,
(C)]

b. Show that ¢ = ¥/2
c. Find the time taken for the initial population of fish to double in size, giving your answer to the nearest day.

(C))




Solutions

la.
t=0 M1
n=2000 M1
1b.
3600 =~ M1
1+8c¢
1+8c7=5 M1
3= z
, 2 M1
c’=2
=2 M1
Ic.
4000 = ——22 M1
1+8c¢
1 +8ct=2
_t 7 2 Mi
=L
16
_log(:)
) _logwf M1
t =3.758 weeks
t =25 days M1
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Activity 7 Vs Chanter Reference: Pure 1, Chanter 1 minutes
1. A quantity N is decreasing such that at time t,
N=Npe"
Given that at time t = 10, N = 300 and that at time t =20, N = 225, fin,
a. The values of the constants NO and k 4)
3)

b. The value of t when N = 150

la.

Solutions



300 = Ny e'%

300 M1
No = 210k
300
225 = m X eZOk M1
e10k — 3
4 M1
= LIn3=-0.0288
10 4
No = I 400 M1
1b.
N = 4006-0'02877t M1
150 = 4007002877t M1
t=———In3=34.1@3 s M1
002877 8

\ 49 Vhaks.
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