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2018
MATHEMATICS

Time allowed 90 minutes

Class: vvveeiivnianns. TIPS Teacher: ..ovvvviiiiiiiiiiien e

General Instructions o Aftempt all questions

o Write using blue or black pen o Questions 1 to 10 are multiple

o All necessery working should be choice
shown for every question Total marles (60)
o Approved calculators may be
used 1-10 10
o Begin each question on 2 new 11 13
page clearly marked “Question 12 13
1%, “Question 2", ete. 13 13
o Write your name on every sheet 14 1
of paper handed in, Total 60
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HBHS Assessment Task 2 HSC Mathematics 2018

Multiple choice Questions 1 to 10

« Each question is worth 1 mark

» Cirele your chosen answer on the guestion paper

Question 1

What is the value of j—y if y=24x?
X

1 dy 2
W T=p ® =
_x @
© a2 ©) d 2
Question 2

What is the gradiont of the curve y =x" —x~6 at (6, 24)?

(a) 11 By 12
cy 23 D) 24
Question 3

What is the equaticn of the tangent to the curve y = x% —2x at the point
{L,-1)?
A y=-! By=1

€y y=x+2 D) y=x-2
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uestion 6
Question 4 Q
The diagram represents a skeich of the gradient _functinn of the curve y= f(x).
The curve p = ax® —6x +3 has & stationary point at x =1, What is the value
of a? ¥
7 . g . P X i
Aa) 2 ® -1 _ y=f
< 3 oy -3
- [7 .
Question 5 i{
From the graph of % = fF{x), when is £/{x) negative? \
1
. A maximum turning point on p = f(x) ccours at:
I (A) x=-1
I
! By x=3
|
' €y ==5
I
|
i \ 3 o) x=7
! : T
-3 \\l/
Question 7
. 1
Which of the following is an exprassion for j(x2 +?}dx ?
{(A) x<-3orx>3
@1 B x ; i
(B) —3<x<3 (A) '—:;—'"';-FC ( ) ? ‘;Tc
) x2-3orx23
© o1 1
(C) —3—-""5*+C (D) ?-l-a-l-c
(D) -3s5x<3 X
P4
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Question 8
, 1
Evlualte: Ix3dx
-1
@ - ®
4
1
C 0 =
{©) Dy 5
Question 9
Which of the following expressions gives the total area of the shaded
region in the diagram?
¥
4
il N\ W S
VAN
N
\l
6
@ [ ey
-1
0 g
@ | S [ f(x)ds
-1 0
1 4 6
© ~[S@ade [ fde [ flods
-1 1 4
4 6
o | F@de2] fxde
1 4
rs
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Question 10

What is the equaticn of the normel to the curve y = xt —4x at (1, -3)?

(A} x+2y-7=0
B) x-2y-7=0
(Cy 2x-y+1=0
Dy  2x+y+1=0
End af Multiple choice section
J. Kaur P&
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Question 17 (13 marks) Begin a new booklet

{a) / —x—
If y=—x—t—1—- show that y,zzxiZ. 3
* 25 Jx+1
B A function is defined by f(x) =x° —3x" ~9x+22
¢3] Find the coordinates of the turning points of the graph y = F(z} , 4
and determine their nature.
(i)  Find the coordinates of the point of inflexion 2
(ii)  Hence, sketch the graph of y = f(x), showing the tuming points, 2
the point of inflexion and whers the curve meets the y-axis.
(iv)  For what values of x is the graph of y= f(x) concave up? 1
(c) Given that f(x)=ax® +5x —6 . Find the value of aif f'(1)=-2 2
J Kawr PT
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Question 12(13 marks) Begin a new booklet
. e x 1
(a) Find the primitive of g +
x
K
&) Find the values of & if I(x—l- Ddx =56
1
E]
(c) Evaluate Ix\f; dx . Leave your answer in simplified exact form,
1]
. The shaded region is bounded by the parabolas y = x* —~2x and
@ y=dx—x" 18§
Y= o — 2
\y = Am— 22+ 8
 Find the coordinates where the curves y =4x - x*+8 and
© y=x*—2x intersect,
(if) Calculate the area bounded by the two curves
SKawr P8
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Quecstion 13 (13 marks) Begin a new page

(a)

()

{n

(iif)

(ii)

The two curves y = p(x)and y = h(x)are sketched below. Different
arens snclosed by the curves and the axes are labelled A to G.

The integrals below represent the sum of which areas.

4

f plxydx

0

5

[Py~ xpa

i

Give an integral which would define the area denoted by letter G.

Find:

[(2=x)ar

J4x—x" "

J Kaur
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(i)

The diagram illustrates the shape of a vessel obtained by rotating,
about the y-axis, the part of the parabola vy =5% between y =0 and
y=35

Show that the volume of the vessel is 25% cubic units,

Sammy needs to estimate the area of the following hole in the wall,
which is divided into four equal intervals.

NOT TO SCALE
17 em
e L et e
Copy and complete the tabie below:
[ Distance from the left edge(cm) |0 [ 100
[ Height of hols{cim) 30 [36 %

Use Simpson’s Rule and all the values from the table to find an
approximation for the area of the hole.

J Kawr

r.10



HBHS Assessinent Task 2

HSC Maithematies 2018

Question 14 {11 marks) Begin a new booklet

(2

)

(c)

)

(i)

0

@D

(i
(i)

Sketch y = f(x) given that 7'(x) <0 for x<0, S (xy>0 for
x>0and f(0)=F(0)=0

State a possible equation for y = f{x)

Let f{x)=3x"+1
Copy the following table and find the missing values.

X 0 02 | 04 | 06 | 0.8 1
fx) 1 4

Use these six values of the fimetion and the trapezoidal role to find

1
the epproximate value of : J(sz +1)dx
) o

Joe is building a small toy box with no lid. The box is twice as long
as it is wide. The box has a total exiernal surface ares of 3750cm?,

Show that the height & of the toy box is given by k= @—g
x

Find the dimensions of the box which gives a maximum volume.

Joe decides that height of the box will be 10% cm. Find the new

dimensions of the box and hence find its volume if the surface area
is to remain at 3750cm?,

End of Examination
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