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Questionla
Afunction £ is defined by the equation f{x)= —3x + 35.

Sketchthe graphof y = f(x) intheinterval 0 < x < 10.

[2 marks]
Question1b
Useyoursketch from part(a), along with relevant area formulae, to work out the value of the integral
9
f (-3x+35)dx
1
You should notuseyour GDC to find the value of theintegral.
[3marks]
Question 2
The derivative of the function £ is given by
9
f(x)= 5X2+7X—2
(3,- 1)
andthecurvey = f(x) passes through the point \—3, - 7} .
Find an expression for f.
[6 marks]
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Question 3a
Acurve y= f(x) has the gradient function f(x) =4ax+6 , where a € R isaconstant. The diagram below shows part of the
curve, with the x and y intercepts labelled and where V represents the vertex of the curve.

yi

Find
(i)
thevalue of a

(if)
theequation of thecurve y = f(x)

(iii)
the coordinates of V.

[5 marks]
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Question 3b

Find the area between the curve and the x-axis.

[3marks]
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Question 4a
1
Asection of the curve with equation y = E(X - 1)(x +5) is shown below:

y
y=%(x—1)(x+5)

The shadedregion in the diagramis bounded by the curve, the x-axis and theline x =2.
(i) Write down anintegral forthe area of the shadedregion S.

(iiy Findtheareaof S. Giveyouranswer as a fraction.

[3marks]

Question 4b
The shadedregion R in the diagramis bounded on three sides by the curve, the x-axis and the y-axis. The boundary on the
fourth sideis a straightline parallel to the x-axis, and that line, the curve and theline x =2 allintersect at a single point.

Findthe area of region R. Give youranswer as a fraction.

[3marks]
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Question 5a

Acompany is designing a plastic piece foranew game. The pieceis to be in the form of a prism, with a cross-sectional area
asindicated by the shadedregion R in the following diagram:

y

6
Region R is bounded, as shown, by the positive x- and y-axes and the curve with equation y = x—9 Allunits arein

centimetres.

Usingtechnology, or otherwise, find the coordinates of the points of intersection of the curve with the x- and y-axes.

[2 marks]
Question 5b
The volume of the puzzle piece s to be 30 cm3.
Findthelength of the puzzle piece, giving your answer correct to 3 significant figures.

[4 marks]
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Question 6a

The following diagram shows part of the graph of f(x) =(2x +1)(4x2 — 10x +41), x €R . The shaded region is bounded by
the x-axis, the y-axis and the graph of f.

y = (2x + 1)(4x* — 10x + 41)

(i) Write down anintegral forthe area of region R.
(iiy FindtheareaofregionR.

[3marks]
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Question 6b

7
ABCD s a parallelogram with vertices A(0,0), B(l , ?) CandD(a,0), as shownin the diagram below. The area of ABCD is

equaltothe area of region R above.

B(.l-?/S) C

0
A (0,0) D(a0) *

By first finding the value of a, the x-coordinate of point D, determine the coordinates of point C. The coordinates should be
given as exact fractions.

[3marks]
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Question7a

The shadedregion R in the following diagram is bounded by the x-axis, theline y=8x —4 andthecurve
y=—-x3+x2+10x+8.

i y=8x—4

y=-—x3+x?+10x+8

Using technology, or otherwise, find the coordinates of

(i) thepointofintersection betweenthe curve andtheline

(i) thepoint of intersection between the line andthe x-axis

(iii) the point of intersection between the curve and the x-axis thatis shownin the diagram.

[3marks]

Question7b

43
Show that the area of region R is equal to exactly B units2. Be sure to show all of yourworking.

[6 marks]
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Question 8a
Considerthe function fwhere f(x) =x(x2—12) + 16, x €R.

The turning points on the graph of f are Aand B. The x-coordinates of points Aand B are aand brespectively, where a< b.
(i)

Determine an expression for the derivative of f.

(ii)

Hence find the values of aand b, and the coordinates of points Aand B.

[4 marks]
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Question 8b
Point C is the point on the graph with x-coordinate ¢, where ¢ >0 and f(c) = 32.

(i)
Determine the value of c.

(if)
Sketch the graph of £ clearlyindicating the locations of points A, Band C, along with all other points where the graph
intersects one of the coordinate axes.

[3marks]
Question 8c
Region Ris the region enclosed by the graph of £ and theline y = 32.
Findthe area of region R.

[4 marks]

Question 9a

Fora particle P travellingin a straight line, the velocity, v m/s, of the particle at time t seconds is given by the equation
v(t) =282 -8t+9,t20

Sketch the graph of v(t) intheinterval 0 < t<5.
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[2 marks]

Question 9b
The distance travelled between times tl and t2 by a particle movingin a straight line may be found by finding the area

beneath the particle’s velocity-time graph between those two times.
Findthe distance travelled by the particle P between thetimes t=1and t=4.5.

[3marks]
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