Higher Homework 7


Section 1: L.R.R.

1.
There are 20 cm of snow on the ski slopes of Glen Shee. If the snow melts at the rate of 10% per hour and there are no further falls, how long will it take for the depth to fall to 10 cm?

2.
On Jan 31 each year starting from 1989, a man invests £800 at a rate of 7% per annum.


How much should he have on Feb 1, 1991?

3.
A sum of £ 20000 is invested at 10% p.a. At the end of each year interest is added and £5000 is withdrawn. 


What balance remains in the bank after the third withdrawl?

4.
You borrow £6000 to buy a car and agree to make monthly payments of £150. Interest is calculated annually at a rate of 12% of the outstanding balance at the start of the year.


Establish a recurrence relation describe your position at the end of each year, and find how long it takes to repay the loan.

5.
A L.R.R. is defined by 
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Express 
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Section 2: Differentiation

1.
Differentiate each of the following:


(a)
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(b)
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(c)
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(d)
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(e)
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2.
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.  Show that y is strictly increasing.

3.

[image: image10.wmf]2

)

2

(

-

=

x

x

y



(a)
Find the coordinates of the stationary points and determine their nature.


(b)
Find the coordinates of the points where the curve meets thecoordinate axes.


(c)
Discuss the behaviour of y for large positive x and large negative x.


(d)
Sketch the curve.

4.
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For which values of x is f decreasing?

5.
Calculate, to the nearest degree, the angle between the positive direction of the x-axis and the tangent at the point where 
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6.
The cost £P million, of laying 1 km of pipe for a water main is given by the formula
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, where a is the cross-sectional area of the pipe in square metres.


Use calculus to find the minimum value of P, justifying your answer.

7.
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 Find the coordinates of the points on this curve where the gradient of the tangent is 3.


Section 3:Functions

1.

y



Write down a suitable formula for this exponential function.




          (1,5)

        (0,1)

O


    x

2.
Draw sketch graphs of each of these exponential/logarithmic functions.

Show the coordinates of any points of contact with the coordinate axes and three other points on  each graph.

(a)
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Section 4: Miscellaneous

1.
Factorise each of these trinomials:


(a)
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(b)
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(c)
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(d)
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2.
A cuboid-shaped open (i.e. no lid) box has a square base of side x cm and height 3 cm.


Given that the surface area is 160cm
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, calculate the value of x.

3.
Solve each of these equations, correct to 2 decimal places.
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