








Question 4 (15 marks) Use a new 8 page booklet 

(a) (i) Find f sin 2x dx
2+sin 2 x

(ii) Evaluate s½ ✓1 + x dx
0 l-x 

(b) Ifa> 0, b> 0 and c > 0, show that

(i) 

(ii) 

a2 
+ b 2 

+ c 2 
- ab -be - ca � 0

a+b+c 
3
r-;-

b � vaoc 
3 

(iii) (a+b+d)(b+c+d)(c+a+d)(a+b+c) �8labcd
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Question 5 (15 marks) Use a new 8 page booklet 

(a) A concrete beam of height 15m has plane sides. Cross-sections
parallel to the ends are rectangular. The beam measures 4m by 3m
at one end and 8m by 6m at the other end as shown.

Marks 

In the figure KLMN is the cross
section and its distance from the top 
is x metres. FW = x metres 

(i) Show that an expression for the area of a cross-section at a distance

x metres from the smaller end is given by A(x) = 12 + 
24x 

+ 
4x2

. 

3 
15 75 

(ii) Find the volume of the beam.

(b) Find the exact volume of the solid generated by rotating the area bounded
by the curve y = loge x, the x - axis and the line x = 4 about the y-axis. Use the
method of cylindrical shells and include sketches with your answer.

(c) By slicing perpendicular to the y-axis, determine the volume formed when the

region bounded by the curve y = -3x4 + 12x2 and the x-axis between x = 0 and

x = 2 is rotated about the y-axis. Include sketches with your answer.

Cran brook Trial HSC 20 IO Mathematics Extension 2 

2 

5 

5 



Question 6 (15 marks) Use a new 8 page booklet Marks 

(a) A wasp after leaving its hive 0, flies 2km North East, 4km 30
° West of North

and then 6km 210
° True North.

(i) Convert each of the wasp's flights into the form z = r cis0. 1 

(ii) Draw a vector diagram showing the wasp's flights relative to its
hiveO. 1 

(iii) Determine the resultant vector of the wasp's flights.

(iv) Hence determine how far to the nearest 0.1 km and in what direction
in radians to 1 decimal place is the wasp from its hive.

1 

2 

(b) (i) Given that P(x) has a rational zero, find this zero and hence factorise
P(x) over the complex field of numbers if P(x) = 2x3 -3x2 + 2x-3. 2 

(c) 

(ii) If a, f3 and rare the roots of the equation x3 
+ qx2 

+ r = 0, where r * 0

d . b" . h 
l l 

d 
l 

2 etermme a cu 1c equat10n w ose roots are -, -an -. 
a /3 r 

(iii) The equation 2x3 
- l 3x2

- 26x + 16 = 0 has roots in geometric
progression. Find these roots. 2 

x2 2 

The tangent at P(a sec 0, b tan 0)on the hyperbola - _ L = 1 
a2 b 2

meets a directrix at Q. S is the corresponding focus. 

(i) Find the equation of the tangent at P.

(ii) Find the coordinates of Q.

(iii) Show that PQ subtends a right angle at S.

1 

1 

2 
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