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MATH HL 

TEST 

EXPONENTS – LOGARITHMS 

(without GDC) 

by Christos Nikolaidis 

Date: 12 – 12 – 2017  

SOLUTIONS 

1. [Maximum mark: 7] 

Let a=3log 2 , b=5log 2 . Express the following in terms of a and b :2 

(a) 60log 2   (b) 2.0log 4   (c) 25log3       [2+3+2 marks] 

Solution 
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2. [Maximum mark: 5] 

Solve the exponential equation  
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Give your answer in the form 
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3. [Maximum mark: 6] 

Solve the exponential equation 
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Give your answer in the form bax 2log+= , where Zba ∈, . 

Solution 

x
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8232 +=⇔  

Let x2y = . The equation becomes  

y
12

832y +=   128y32y2 +=⇔  

   0128y32y2 =−−⇔   032y8y2 =−−⇔  

100964∆ =+=   (rejected)
2
1
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4
3
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y −=
±

=  
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4. [Maximum mark: 8] 

Find the values of 

(a) )16(log)5)(log4)(log3(log 15432 L=A ,  as an integer     [4 marks] 

(b) 20

2

3

2

2

22 3log3log3log3log ++++= LB   in the form ba 2log    [4 marks] 
 

Solution 
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(b) 320log33log32log3logB 2222 ++++= L  

Arithmetic series with  3log 21 =u  and 3log 2=d  

 

3210log3)20log310(logS 22220 =+=  



Page 3 

 

5. [Maximum mark: 7] 

Solve the logarithmic equation 
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Solution 
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( ) 152logx2log5logx20log 5555 =+−−−⇔  

( ) 0x2logx20log 55 =−−⇔  

( ) 2
55 xlogx20log =−⇔  

2xx20 =−⇔  

020xx2 =−+⇔  

4x =⇔   or   (rejected)5x −=  

 

6. [Maximum mark: 6] 

Solve the logarithmic equation 
 

2log32log 2 =− xx  

Solution 

2x3log
xlog
2log

2
2

2 =−  ⇔ 2x3log
xlog

1
2

2

=−   Let  xlogy 2=  

23y
y
1

=−  ⇔  2y3y1 2 =−    ⇔  1-2y3y2 + =0 

16124∆ =+=   
6

42
y

±−
=  ⇔ y=-1 or y= 1/3 

Therefore,   xlog2 =-1 ⇔ 
2
1

2x 1- ==   

xlog2 =1/3 ⇔ 31/3 22x ==   



Page 4 

 

7. [Maximum mark: 6] 

Solve the equation 

7ln2)8ln( 4 +=− xe x  

Solution 

      ln72x8)ln(e4x +=−   ⇔ ln72x4x e8e +=−  

 ⇔  ln72x4x ee8e =−     ⇔ 2x4x 7e8e =−  

Let 2xey = .  87yy2 −− =0  ⇔  y = 8  or  y = -1 (rejected)   

Therefore, 
2

ln8
xln82x8e2x =⇔=⇔=  

 

 

8. [Maximum mark: 7] 

It is given that pyxa =)(log 2  and q
y

x
a =)(log

2
 

(a) Find xalog  and yalog  in terms of p  and q .    [5 marks] 

(b) Hence find yxlog  in terms of p  and q .     [2 marks] 

 

Solution 

(a) py)(xlog 2
a =  ⇔  pylogx2log aa =+   (1) 

q)
y
x

(log
2a =   ⇔  qy2logxlog aa =−    (2) 

We solve the system: 

2×(1) + (2):  q2px5loga +=  ⇔ 
5
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5

2qp
yloga

−
=  

(b) 
2qp

q2p

xlog

ylog
ylog

a

a
x −

+
==  

 



Page 5 

 

9. [Maximum mark: 6] 

The mass m kg of a radio-active substance at time t hours is given by ktem −= 8 . 

The half life time of the substance is 3 hours. 

(a) Find the initial mass of the substance.       [1 mark] 

(b) Show that 
3

2ln
=k          [3 marks] 

(c) Given that the mass of the substance after t hours is 1kg, find the  

value of t.           [2 marks] 

Solution 

(a) 8m =  

(b) 3k8e4 −=  ⇔ 
2
1

e 3k =−  ⇔ 2e3k =  ⇔ ln23k =  ⇔ 
3

ln2
k =  

(c) 
t

3
ln2

8e1
−

=  ⇔ 8e
t

3
ln2

=  ⇔ ln8t
3

ln2
=  ⇔ 3ln2t

3
ln2

=  ⇔ 9t =  

(or directly, since the half life time is 3 hours,  

 the initial mass of 8kg becomes 1kg in 9 hours) 

 

10. [Maximum mark: 6] 

Solve the equation 

406)2(5)3(8 =−+ xxx  

Solution 

406)5(2)8(3 xxx =−+  ⇔  04023)5(2)8(3 xxxx =−−+ ))((  

⇔  0)2-5(82-(83 xxx =−)  ⇔  08)-5(28)(23- xxx =+−  

⇔  0)3-8)(5(2 xx =−   ⇔  82 x =    or    53x =  

⇔  3x =    or    5logx 3=  
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11. [Maximum mark: 16] 

Let 32)( 5 −= xexf  

(a) Write down the domain and the range of f.     [2 marks] 

(b) Find 1−f         [3 marks] 

(c) Sketch the graph of  f. Indicate intercepts and asymptotes.   [3 marks] 

(d) Sketch the graph of 1−f . Indicate intercepts and asymptotes.  [2 marks] 

(e) Sketch the graph of 
f

1
. Indicate intercepts and asymptotes.  [3 marks] 

(f) Sketch the graph of 
1

1
−f
. Indicate intercepts and asymptotes. [3 marks] 

Solution 

(a) Domain: x∈R Range:  y>-3 

(b) y32e5x =−  ⇔ 3y2e5x +=  ⇔ 
2
3y

e5x +
=  ⇔ 







 +
=

5

3y
ln5x   

 ⇔ 






 +
=

2

3y
ln

5
1

x   Hence  






 +
=−

2
3x

ln
5
1

(x)f 1  

(c)  
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(e) 

y= -3 
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(f) 

 


