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HSC ASSESSMENT TASK 2
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EXTENSION 1 MATHEMATICS

Time Allowed: 70 minutes

Instructions:

e Write your name and class at the top of each page.

e All necessary working must be shown. Marks may be deducted for careless or badly arranged
work.

e Marks indicated are a guide only and may be varied if necessary.

e Start each question on a new page.

o Standard integrals can be found on the last page.
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Question 1

(10 marks)

Find the exact value of

) 2
1. tan(—
( 3 )
. . T
1. sin(——
( 3)

Given that .[ f(x)dx = 4 find the value of £
1

for which j [F() +kx Jdx=28.

A river 60m wide is surveyed for its depth every 10m across its width.

The depth at each point surveyed is shown on the diagram.
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Find the cross-sectional area of the river using Simpsons Rule

Hence find the volume of water passing this point per second if the

water flows at Sm/s.
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Question 2 (10 marks) Start a new page Marks

a) The point of intersection of y =x’ and y =2—x isthe point A (1, 1) 3

> X
4j = 2 -
Find the shaded area.
b) If y=sin2x°
i. Express 2x° in radian measure l
ii. Find [sin2x° dx 2
)
c)
‘j =20
1
& N ‘3 =2
—
L v
1. Find x, 1
ii. Calculate the volume generated when the shaded region (shown above) 3

between the line y = x, the circle x* + y* =2 and the x axis is rotated

around the x axis.



Question 3 (10 marks) Start a new page

a)

b)

If y =acosnx +bsinnx

2

d’y

show that - +n'y=0
1. Differentiate x+/x+3 and simplify your answer as far as possible,

x+2
1. Hence find J X
Vx+3 .

The sector below has area of 25¢m?*. It is contained in a circle of radius + em

and the arc AB subtends an angle at the centre of the circle of 6 radians.

A

v B

i. Show the perimeter of the sector is given by P =2r + 20
‘ r

ii. Find r for which the perimeter is a minimum.
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Question 4 (10 marks) Start a new page
a) 1. Sketch y =3cos2x for 0<x<nx
ii. Find the area enclosed by y = 3cos2x, the x axis, x =0
and x=2
2
. . : . b3
b) 1. Express sinx + V3 cosx in the form Asin(x+89) for 0 <@ < 5
ii. Hence solve sinx ++/3 cosx =+/2 for 0<x<27.
Question 5 (10 marks) Start a new page
. cosv/x . o
a) Find ——\/_——dx using the substitution u = Jx
x
x
b Find dx using the substitution # =1-x.
) vi-x
c) Find .[cosz 3x dx
Question 6 (10 marks) Start a new page
1
a) Evaluate J‘ ———dx using the substitution u = x* +2
¢ (x7+2)
b) i Prove sin(4 + B) +sin(A — B) = 2sin Acos B
s
ii. Hence or otherwise evaluate J. sin4x.cos2x dx
Q
c) 1. Sketch y =2~

ii.

If n is a positive integer, by considering the graph of y =2*

n+l

show that 27 < J. 2%dx <220



STANDARD INTEGRALS

Jx"dx =Lx”+1, n#-1; x#0,ifn<0
n+l :
1
—dx =lnx, x>0
x
[ e 1 4
e dx =—e7, a#0
) a
[ 1.
cosaxdx =—sinax, a#0
) a
) 1
sinax dx =——~cosax, a#0
2 1
sec”axdx :Etanax, a#0

1
Jsecaxtanaxd.x =Esecax, az0

1 1 _gx
Jﬁdx =—tan 1‘—', az0
a“+x a a

J 7=
22— 2

J’\/Tl—?dx =ln(x+\/x2—a2), x>a>0
X —a '

1 f
Jﬁdx :].n(.x+‘\/x2+a2)
vVxX©T+a

NOTE : Inx=log,x, x>0
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