R Exponentials and logarithms

ROBINSON Worked solutions

This topic online

n Without using a calculator, find the exact value of
21og3 6 - logz 4

(3 marks)
Power Low: a (.03 o= (.03 o’
2 (.03__3 ¢ = (.03_3 ¢t = L03_3 3¢
Subtraction Law: LOS o - (.03 = LOS %
- = 3¢
(.03_3 Y4 (.03_3 4 = (_03_3
(WY
- (.03_3 ) |
32 =19
= 2
2
a Solve the equation 5* = 18, giving your answer to 3 significant figures. (3 marks)

Take Ln of both sides

(thS* = (n 1Y
Power Low brinas the x down
xlnS = (a\8

x = (-l\ |%
a S

x = \T799%..

= = .80 (3 soc)

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 1 of 11



n Find the exact solution of each equation.

a. e 1=7
b.InBx +2) =4
o)

Take (n °of both scdes
2% -1 = (a7

(4 marks)

2% = 1 +(n?7

x = (V4LaT)
2

_h+ta)
XX -r-"—- e
2

b)
Use e to the power of both scdes

Ix+2 = e*
dx = et -2

x = (Lq_z)
3

(et -2)
3

X =
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n Given that log, 2 = p and log, 3 = g, write each of the following in terms of p and q
a.log, 18

4
N —

b. log, >

c. log, (12a)

o)
Weeke 18 vsng 2 ond 3

(5 marks)

(.03__0. 18 = (.03__0. (2 x 32)
= (.03__0. 2+2 (.oa__a. 3

= 941”

Pty

b)
Log_ % = log & 2" = Log_a ?*
= 2 L°3—°“ 2-3 (.03_« 3
= 20 -39
0 - '51
e)
L°3—°° o =|

(.03_0. (\2zo) = (.03__0. (22 %3 xa)

2 (.on_a. 2+ Los__o. 3+ Loa__o. o

2.p+i+l

?.p-l'i'&\
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@D soivelogox +5) - logylx - 1) =3, x> 1 4 marks)
Subtraction Law
(x + 5') =3
(==-1)
Clno.nae. o cndex gorm: Cog 2 N =3 means N = 2°
(«+5) = ¢
(.z. - \)

x +9

(.03_1

8(x =1)

x+S = 8x -9

\3 = T
ez
-
13 _
7’!, so ct is vald
_ 3
X = —
=

n a. Show that the equation logs x + logs(x — 6) = 3 can be written as x* - 6x - 27 = 0

b. Hence solve logs x + logs(x = 6) = 3, explaining why one root of the quadratic is not a solution.

o)

Addition Low
(.03_3 x(x=-6) = 3
x(x-6) = 3°

(5 marks)

"
N
~

x*=-6x

"
o

x?=-6x =27
o)
(.z-ﬂ)(.x+3) = O
% = orx=-3
You cannot take the (.03 of o ae.ao.'l:'wo. number

x=-3 qeves L03_3 (-3), wheeh cs umle.l,u\e.d

x =19
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Sketch the graph of y = ¥ - 4

On your sketch show the coordinates of any points where the graph meets the coordinate axes,
giving exact values, and state the equation of the asymptote.

y

(In4,0)

(4 marks)

y= e™ moved down 4
J-iate.rcep(:: put x =0

y = e® -

J = =%
x=untercept: put y=o

et = w

x = (a4

Asvmp{:o{:u as X —> =0, e* > O

= 3—9-'-}

(O, -3), (tn “+, o), o.svmpto(:e, D = -4
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n Solve the equation 3¥ * 1 = 52~ 1

giving your answer in the form :n_Z' where a and b are rational numbers, and then to 3 significant
n

figures. (5 marks)

Take Ln of both sides
(x+\)h3 = (26 =-\)lnS
xlnd+4lan3d3 = 22 lns-(LasS

Collect the x terms on one scde

Cad4+lnS = 2x(AaS=-2lnd

ta34+(nS = x(ltnS-LnS)
Use the Laws of Lons

tals = x(Lan25-Ln3)

tn1s = (25

x = Ca IS
Ln (25’/3)
X = lLa7TTa..

.= lnISs
Ln (2.5/3)

=\.2%

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 6 of 11



n a. Show that the substitution u = 2% turns the equation 22X _70% + 12 =0intou? - Tu+12=0

b. Hence solve 2%% - 7(2¥) + 12 = 0, giving any non-exact answer to 3 significant figures. (6 marks)

«)

Trdex Law: 22% = (2%)2

22 = y?

VP=Tu+l12 = O
o)
(u-'b)(u-'-i) = O
V= Jdorvu=H
12 = 4
x = 2
2 =%
xln2 = (n3
x = a3
ln2

x = 1.58u49...
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m Solve the simultaneous equations
log, x + log, y = 6

log, x = 2logyy =3 (6 marks)

Combine each e.fi'uo.‘k:.on into a su\atc. (.03

Los_z ""j = 6
xv = 2¢= 64
X =%
(-03_ —1
di = 2°=8§
jz
x = &Jz

Svbstitute into xy= (3
‘631 Xy = (A

33 = 9

J = 2

x = 8(2)* =22
Check: (.03_2 32 - 2(.03_2 2=5-2=13

x=3?.,:)=1
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m a. On the same axes, sketch the curves with equations y = e and y = 6 — e*, showing the
coordinates of the points where each curve meets the y-axis and the equations of any

asymptotes.
b. Find the exact coordinates of the point where the curves meet, explaining why there is only one
such point.
8 y y=e2:
y=6-e*
(In2,4)
x
-4 -3 -2 -1 0 1 2
-2

(7 marks)

o)

y=e
x = Oiy=el=|

as x —> =%, Y = O o.svmp-l:ote.j=o
y=¢-e

x = 0ly=6-I=5

as x —> =0, e.‘-»OsoD-»é: o.symp‘l:o‘ke.:)=6

(0,1, y=0; (o, s),y=6
b)
e = (-e*

Letv=c" s0e?™ =y?
v 4+u=-¢ = O
(v+3)v-2) =0
e* = =3 ore*=12
e* >0 For all x, s0 ¢* = =3 has no solutien: one pou\k on(.y

x = (ln2
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J - e.l(.nl = e.(.f\'-} =4

(L2, 4)
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m a. Prove that log, x = % log, x forx > 0

b. Hence solve log, x + log, x = 6

c. Solve log, x = logy(x + 6), explaining why only one solution is valid.

»)

Let Loa_'-} x=y and write wa tndex Form
x = Yl

= = (22)J =2
Tolke (.03_1 of both sides

(.03_2. x = 2.:’

(.03_2 x = 2 (.03_‘-} X

LO&_H‘ X %(—03_2 X

Los_'-l- x = l(.03_2. x
2

b)
Co 2..z.+l(.o 2..z=6
3— 2 5‘
3 =‘
?(—03_2&
Los_?.:x.=%
x = 2"
x =16
)
C 2 = |
692 x 7 b2 (= +6)
2l 22 = Los_?.(.x.-l")
(.03_2 xt = Los_z(.z-l'é)
xt = 6
x*-x=-6 = O

(x-3)x+2) = O

x=-2 swe.s (.03_2 (-2.), which is unde,opine,&

=3

(9 marks)
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