«é SO{a@ Core Mathematics Preparation 3.1 Dr Richard Harrison 2021

Consolidation Questions

Key words and terminology: exponential function, base, exponent, exponent, exponential growth,
exponential decay, logarithm function, logarithm identities, logarithm of a sum, logarithm of a quotient,
logarithm of a power function, change-of-base function.

Formulae: You need to remember these formulae. They will not be given to you in your assessments.

1
blogba =3 10gb ba -2 ]ogaX _ Ong
log, a
logb(Xy)=10ng+logby logb§=logbx—logby alog, x =log, x*

LO 3.1.3 Write an expression in index form or logarithmic form

1. Write as a logarithm;

a. 4'=256
b, 37=1
' 9

c. 10°=1000000

d. 11'=11
2. Write in index form;
a. log,16 =4

b. 10g10 1000 =3

c. logs 625 =4
d. log, % = —4

LO 3.1.4 Apply the laws of logarithms

3. Express the following in terms of log a and/or log b:

a. log(a’b)
1

b. log(—)
a
a2

c. |09(b—3)

d. log/a%)
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4. Write the following expressions as a single logarithm, then simplify your answer;
a. log 40-log,5
b. log 4+log 9
c. 2log 3+4log 2
d. log,25+log 10-3log 5
e. 210g1020—(10g105+10g108)

5. Write the following expressions in terms of log_x, log_y and log z;
a. loga(X3y4z)

5

b log, >
Yy

a

z
e. loga\/;

LO 3.1.5 Solve exponential equations

6. Solve the following equations, giving your answer correct to three decimal places;

a. 9" =50
b. 7%1=23
C. 22X+3=33X+2
d. 87*=10"

e. 34—3){ - 4X+5
7. Solve the following equations giving your answer correct to three decimal places;

a. 3¥+3"1-10=0
b. 7% +12=7""
c. 2“+3(2X)-4=0

d. 3@ -26(3X)-9 -0
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e. 4(32X+1)+17(3X)-7=0

8. Solve the quadratic equation, e?* + 3e* — 4 =0

9. Solve the equation, e® —15¢™* + 50e72* = 0

LO 3.1.1 Sketch graphs of exponential functions (including y = e*)

10. Sketch the following graphs;

a. y=e"+1
b. y=4e_2X
c. y=2e"-3

LO 3.1.2 Sketch the graph of a natural logarithmic function

11. The following graph is of the function f(X) = ln(2+3X) where X a real number greater than a

ree f(x) = In (2 + 3x)
201—<
A
0 8 x

a. State the value of a.

b. Find the value of § for which f(s)=20.

12. The following graph is of the function g(X) =2e** +4 where X is any real number
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4 glx) = 2e™ + 4
(p, 10)
_——-'--.-‘.-..F
0 x

a. Find the range of the function.

b. Find the value of p to two decimal places.

13. The function C(X) = 3+ln(4—X) is shown below

Ya

cx) =3+ In (4_—:?“‘&‘

a. Find the exact coordinates of point A.

b. Calculate the exact coordinates of point B.

14. By first applying the laws of logarithms, sketch the graph of y = ln{ c }, x # =3

(x+3)2
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