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Part A

Multiple choice. Write your answers on your own paper not on the question sheet.

Question 1.
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The field drawn is to have its area approximated by applying Simpson’s Rule. The value
of A is:

(A) 80 (B) 40 (C) 20 (D) 10

Question 2. .
For what values of x is the curve f(x)=2x’ +x’ concave down?

1 1
(A) x<—g (B) x>—g

(C) x<—6 D) x>6



Question 3.

What is the correct expression for the area bounded by the x-axis and the curve
y=x*—2x—8 between 0<x<67

A) A= I:xz —23‘:—§:’>dx~:~U:x2 -—2x-—8dx‘

(B) A=_[:x2 ~2x—8dx+ j:xz —2x—8dx

© A=“:x?‘ —2x—8dx‘+J‘:x2 —2x-8dx

(D) A:lj:x?-2x—8dx|+[:x2—2x—8dx

Question 4. )

A region in the diagram is bounded by the curve y=x", the y-axis and the line y=16.

Y

16 !
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| l = x

1 2 3

Which of the following expressions is correct for the volume of the solid of
revolution when this region is rotated about the y-axis?

@A) V=zf P ®) V=zf td

2 16
© V=xf yidy D) V=x| yidy



Question 5

ﬂ\
A 4

\

The graph shows y= f/(x). The graph of y = f(x) has:

(A) A maximum and a minimum turning point.
(B) Two maximum and a minimum turning point

(C) Two minimum and a maximum turning point.

(D) Two maximum turning points and a horizontal point of inflection.

Question 6

/\y
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The graph of y = f(x) is given above. The value of _[ 1 f(x)dx is:

(A) 23 (B) 17
(C)19 (D) 13

v



PART B

Question 1.
a) Find the following indefinite integrals.

) jx3 +6x~1dx

1)
i) [(3x-2)°dx O
3 2
i) | X ox gy
* )
iv) xvx dx
'[ (2)
b) Evaluate
D [6x-ldx
! (2)
i) 9 dx
3 (1)
Question 2. (Start a new page)
a) A continuous curve y = f(x) has the following properties over the ¢)]
domain 0<x<6: f(x)=0, £ (x)>0 and f (x) = 0. Sketch a curve
satisfying these conditions over the given domain.
2
b) If ay =12x+ 6 and @ =1 at the point (-1,-2) find the equation
dx* dx
of the curve. 3)

¢) The table shows the values of xlog, x for 5 values of x. By using Simpson’s rule
find an approximation (to 1 decimal place) for the area between the curve

y =xlog, x and the x axis fromx=1tox =5, 2)
X 1 2 3 4 5
xlog, x 1.4 3.3 5.5 8.1

ii) Hence find the area between the two curves.

d) i) Find the points of intersection for the curves y = x* and x = *

M
)



Question 3 (Start a new page)

a) The region bounded by the x axis and the curve y = iz fromx=1 to
x

is % a square unit. What is the value of b?

b) Find the area enclosed between the curve y = x(1-x) and the x axis
fromx=0tox=2

¢) The sketch shows the curve y2 +x'=16.

bd

The area enclosed within the curve is rotated about the x axis.
Find the volume of the solid of revolution so formed.

d) By using calculus find the volume of the solid generated by rotating
the line 2x + y =1 about the y axis fromy=-1to y=1.

Question 4 (Start a new page)

a) Use the trapezoidal rule with 5 function values to approximate

Jol v1-x? dx (give your answer correct to 2 decimal places)
b)
i) On the same number plane sketch the curves y =2 — x*
and y =x°.
i) Given that the two curves intersect at (1,1) in the first quadrant

calculate the area of the region, in the first quadrant,

between the two curves and the x axis.
(correct to 3 decimal places)
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Question 5. (Start a new page)
Consider the curve given by y=1+3x—x> for —2<x<3.

a) Find the turning points and determine their nature.
b) What are the coordinates of any points of inflexion?

¢) Sketch the curve for -2 <x <3.

d) What are the maximum and minimum values of y for ~2<x<3.

Question 6. (Start a new page)

3

@)

2)

@)

The diagram illustrates the shape of a new wheat silo, comprising a hemisphere on

top of an open cylinder. It is to be erected on an existing conerete slab, which acts as
the base of the silo. The volume is to be 576 cubic metres. The builder charges $10
per square metre to build the cylinder and $20 per square metre to build the

hemisphere.

i)  Given that the radius of the hemisphere is R metres and the height of the

cylinder is H metres write down an expression for the volume of the silo in

terms of H and R.

(you may use the formulae ¥ = nr’h,V = %mﬁ)

ify Show that the cost of construction, P dollars, is given by P = 20 tR(2R + H).

(you may use the formulae 4 = 4nr?, 4 = 2nrh)

807R* n 115207
7

iii} Hence prove that P =

iv) Hence {ind the minimum cost of construction, to the nearest dollar.



STANDARD INTEGRALS

1 . .
x"dx == " ne 1. x#0.ifn<0
) n+1
[ 1 _
—dx =Inx, x>0
x
0ax I’ ax
e dx ==, az#0
a
1.
cosaxdx =Es1nax, az#l
- 1
sinaxdx = —-—cosax, a0
.
9 1
sec*ax dx =Etanax, a*(

~

1
secax tanaxdx = —secax, a #0

.
L1 X
X = sin p a>0, —a<x<a

1
J \/az—-xzd
Jidx zln(x+\fx2-a2), x>a>0

~

1 _ [ 2)
J—mdx —ln(x+ x“+a

NOTE: Inx=1log,x, x>0

© Board of Studies NSW ~
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