Higher Homework 16


Section 1: Trigonometry

1.
Sketch the graph of each of these functions:

(a)

[image: image1.wmf]°

-

)

30

5

sin(

10

t



[image: image2.wmf])

72

0

(

£

£

t



(b)
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(c)
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2.
Solve:

(a)
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(b)
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(c)
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3.
Simplify:
(a)
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(b)
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(c)

[image: image15.wmf]°

°

°

°

+

57

sin

123

cos

57

cos

123

sin


(d)
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4.

[image: image17.wmf]5

3

sin

=

A

 and 
[image: image18.wmf]7

sin,

25

B

=

   where A and B are acute angles.


(a)
Find the exact values of 
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(b)
Show that
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(c)
Find the exact values of 
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(d)
Find the exact value of 
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5.
Find, correct to 1 decimal place, the value of x between 180 and 270, which satisfies the equation   
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Section 2: Integration

1.
A curve for which 
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 passes through the point  (-1,2).


Express y in terms of x.

2.
Evaluate
(a)
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(b)
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3.
The sketch below shows the graphs of 
[image: image29.wmf]2

4

x

x

y

-

=

 and 
[image: image30.wmf].

yx

=



Calculate the finite area enclosed by the parabola and the straight line.
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5.
Find

(a)
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(b)
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Section 3: Miscellaneous

1.
(a)
State the condition for the quadratic equation 
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 to have equal roots.

(b)
For each non-zero real value of  k, the roots of the quadratic equation  
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 represent the gradients of two straight lines.


Find the value(s) of k for which the lines are parallel.

2.
For what values of x is 
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 increasing?

3.
Show that 
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 is never-decreasing.

4.
Calculate, to the nearest degree, the angle between the x-axis and the tangent at the point where 
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to the curve with equation 
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5.
Show that 
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 for all real x.

6.
A is the point (a,b) and B is the point (b,a),  where a > b > 0.


Find the value of  
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 in terms of a and b.

7.
A factory releases chemical into a sea loch.

The loch contains none of this chemical initially.
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chemical in the loch by 
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Tidal action will remove 40% of the chemical each week.


(a)
Given that a concentration of 5 mg/l will endanger the fish in the loch, show that the 



above level of discharge will endanger the fish.


(b)
Another company, at another loch, installs a cleaning process that reduces the 



concentration of chemical released into the loch by 30% , while other conditions are



the same.  



Will the fish in this second loch be safe?



Explain your answer fully.

8.
Show that the roots of the equation 
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 are real.
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