Higher Homework 26


Section 1: Logarithmic and Exponential Functions

1.
Solve:
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(f)
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2.
The intensity
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of light is reduced as it passes through a filter according to the law 
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 is the initial intensity and
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 is the intensity after passing through a filter


of thickness t centimetres. k is a constant.

(a)
A filter of thickness 4 centimetres reduces the intensity from 120 candlepower to 90


candlepower. Find the value of k.

(b)
Light is passed through a filter of thickness 10 centimetres. Find the percentage reduction


in intensity.
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This is the graph of 
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Determine the values of a and b.
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4.
(a)
Express in its simplest form  
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(b)
Given that 
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Show that 
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 and find a similar expression for v.

5.
Draw a sketch graph of 
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On your graph mark the points with y-coordinates 0, 1, 2 and 3.


On your diagram sketch clearly the graphs of



(i)
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(iii)
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6.
(a)
If  
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(b)
Hence solve the equations
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Section 2: Miscellaneous

1.
Find the x-coordinates of the two points on the curve 
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 where the gradient of 


the tangent is 1.

2.
Evaluate
(a)
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(b)
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3.
Given that 
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4.
A, B and C are respectively the points (-1,1), (1,2) and (4,1).


AP is a diameter of a circle with centre B.


(a)
Find the equation of the circle.


(b)
Prove that CP is a tangent to the circle.


(c)
D is the point (0,-1). Prove that CD is the other tangent to the circle from C.

5.
A, B and C are the points
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(a)
Find the coordinates of D so that ABCD is a parallelogram.


(b)
Find 
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uuuruuur

 leaving your answers as surds.


(c)
What kind of parallelogram is ABCD?


(d)
Show that 
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(e)
Calculate the area of figure ABCD, leaving your answer as a surd in its simplest form.

6.
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7.
Secret agent 004 has been captured and his captors are giving him a 25mg dose of a truth serum 


every 4 hours.


15% of the truth serum present in his body is lost every hour.

(a)
Calculate how many mg of the truth serum remain in his body after 4 hours, just before the 



second dose is given.


(b)
It is known that the level of serum has to be continuously above 20 mg before the victim 



starts to confess. 

Find how many doses are needed before the captors should begin their interrogation.


(c)
Let 
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Show that 
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(d)
It is also known that 55 mg of this serum in the body will be fatal, and the captors wish to


keep 004 alive. Is there any maximum length of time for which they can continue to give



him the serum and still keep him alive?

8.
(a)
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(b)
Hence find the number of roots of the equation 
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(c)
Hence write down the number of points of intersection of the graphs with equations
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  Justify your answer.

9.
Solve

(a)
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(b)
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