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Part B 

Question 1 

a.i. Show that the height of the arch at point D is 14.96m. 

1 mark 

ii. What is the distance, in metres, of the walkway between A to K. Give your answer to 2 decimal

places? 

1 mark

b.i.  By forming the two trapeziums EBHG and GHDF, find the approximate area of the cross-section 

below the arch of the bridge to the nearest square metre. 

2 marks 

ii. Using calculus finds the area of the cross-section below the arch of the bridge, in square metres, to

2 decimal places. 

2 marks 
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The section of the bridge above the arch and below the walkway is made of local stone. This will be 

obtained from the same quarry that the original stone came from 429 years ago. Assume that this 

section of the bridge is uniformly 4 metres wide and that the front and rear stone surfaces are vertical. 

The two linear sections that make up the walkway form a hybrid function w(x). The two parts of this 

function are reflections in the y-axis. 

Question 2 

a. Find the equation that describes the intervals AK and KC respectively and hence complete the

hybrid function below. Give the domain for each section. 

2 marks 

b. Find the area between a(x) and w(x), in square metres, that describes the surface of stone between

the top of the walkway and the bottom surface of the arch to 2 decimal places. 

2 marks 

c. The arch section of the bridge is made of solid stone. Calculate the volume of stone (in m3) required

to fill this space to 2 decimal places.  

1 mark 
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d. The bridge is made from cut stone. The stones sit perfectly next to each other. Cutting stone this

precisely is time consuming and so is carefully laying them. On average the stone is cut and laid at the 

rate of   0.37 m3/day.  

Calculate how long it took to cut and lay the necessary stone. Give your answer to the nearest number 

of years and months. (Assume non-leap years during this period) 

2 marks 

Below the surface of the water, under the arch, the river bed (ground under the river) closely 

resembles the function shown below: 

Question 3 

a. By forming six rectangles of equal width of 4.5 units, find an approximation for the area in square

metres between r(x) and the x axis from x = -13.5 to x = 13.5, using right-end point method, correct 

to 2 decimal places. 

3 marks 
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b. How could the approximation found above be more accurate while still only applying the right-

end point method? 

1 mark 

c. Determine the area in square metres between r(x) and the x axis from x = -13.5 to x = 13.5, using

integration, correct to 2 decimal places. 

2 marks 

d. Find the average depth in metres below the surface of the riverbed (ground under the  river)

correct to 2 decimal places. 

2 marks 
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Question 4. 

a. A diver dived from the centre of the walkway and a person standing at point A recorded a video so

the divers trajectory could be analysed. The shape of the fall was half of a perfect parabola. When the 

diver hit the water, he was 5m forward of his initial vertical position. Determine the quadratic 

equation, d(z) that describes the diver’s trajectory (distance out from the bridge as seen from the side). 

State the domain showing all decimal values to 2 decimal places. 

       2 marks 

b. During the dive, the diver is accelerating vertically downwards at A(t) =10 m/s2.  Use calculus to

determine the diver’s velocity v(t), in m/s, with respect to time. Assume that the positive direction is 

upwards and that the initial velocity was zero. 

      2 marks 

c. Using the result from b. above, again using calculus, determine a rule S(t) for the diver’s height

above water, in metres, with respect to time. 

       2 marks 

d. How long, in seconds, did it take for the diver to hit the water correct to 2 decimal places?

        1 mark 
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Diving spectators suspended a Slovenian flag on a cable between two points on the bridge, near the 

top, as shown in the diagram provided. The cable follows a shape described by the equation

e. i  Express the area between the cable and the arch of the bridge as a definite integral, giving the

values of the  end points to 3 decimal places. 

 3 marks 

ii. Hence, calculate the area between the cable and arch of the bridge, in square metres, to 1 decimal

place. 

‘ 

1 mark 










