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Section 1

10 marks
Attempt Questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

Section I
10
1.  What is the value Ofﬂ L z=—1414?
(A)  —5iV2
(B) 2 —5i
(C)  5ivV2
(D) 2+ 5i

2. Which of the following are the coordinates of the foci of 9x? — 36y? = 324?
(A)  (£V5,0)
(B) (0, £V5)
(€) (£3V50)
(D) (0,+3V5)

3. Consider the region bounded by the y—axis, the line y = 4 and the curve y = x2.

If this region is rotated about the line y = 4, which expression gives the volume of the
solid of revolution?

(A) V= nf04x2 dy
B) V=2m [(4—y)xdy
C) V=m f02(4 —y)? dx

D)y V=mn f04(4—y)2 dx



St George Girls High School

Trial HSC Examination - Mathematics Extension 2 - 2017 Page 3
Section I (cont’d)
2 x?
X &
T e
x +1
1
(A) 3
1
B) 3
4
© 3
D 9
2 2 . d?y
5. For the hyperbola (y + 1)° — x“ = 1, find an expression for oL
X
(&) (y+1)3
1
®) (y+1)3
X
(C) y+1
1
(D) i1

6. The polynomial P(x) = 4x3 + 16x% + 11x — 10 has roots @, f and a + . What is the

value of af3?

* 2
® -3
©
® -
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Section I (cont’d)

7.  The diagram below shows the graph of the function y = f (x)

Which of the following is the graph of y = %?

(A) (B)

Lf&

L
v

Lf&
|

© (D)

A4
=

Lf&
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Section I (cont’d)

8. The diagram shows the graph of y = P"(x) which is the second derivative of a

polynomial P(x).

Which of the following expressions could be P(x)?
A (x4 2)*(x-1)

B) (x +2)*(x-1)

€ (x—-2"(x-1)

D) (x—2)"(x+ 1)
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9. In the Argand diagram the point P represents the complex number z. When this number is
divided by 5i it gives a new complex number.

y
S
. .(2 R P
o . X
T

Which one of the points on the diagram above represents the new complex number?

A) @
B) R
C) S
O T

10.  The sides of a triangle are the first three terms of an arithmetic progression with the first term
1 and the common difference d. What is the largest set of possible values of d.

A -l<d<1

1

B) -;<d<1
© -—3<d<1
D) -;<d<1

End of Section
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Section 11

90 marks

Attempt Questions 11 — 16

Allow about 2 hours 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(c)

(d)

For the complex number z = V2 + V2i
(1) Express z in modulus-argument form

(i)  Find z'2.

Evaluate J.lz ;dx to 4 significant figures.

52x° —2x+1

Find the square root of 1 + 2+v/2i.

Reduce the polynomial x® — 9x3 + 8 to irreducible factors over the:

(1) real field
(11) complex field

End of Question 11

Marks

[\
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Question 12 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(c)

(d)

(e)

Marks
o ] 1
Use the substitution ¢ = tan - to find f : . 3
2 14+cosf+sin 6
. . x? 2 .
P(asec@,tan @) is apoint on the hyperbola primb i 1, a > 1, with 3
eccentricity e and asymptotes L; and L,. M and N are the feet of the
perpendiculars from P to L, and L, respectively.
Show that PM.PN = elz .
Use integration by parts to find [ x sec?xdx. 3

The area between the curve y = 3x —x? and y = x, between x = 1 and x = 2 is rotated
about the y — axis. Using the method of cylindrical shells, find the volume of the solid of
revolution formed. 3

(1) Given that sin x can be written as sin(2x — x) show that
sinx +sin3x =2sin2xcosx. 1
(i)  Hence or otherwise find the general solutions of sinx+sm2x+sin3x=0. 2

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet. Marks

(a) Theroots of x3 + x? + 1 = 0 are @, B and y. Find the cubic equation whose roots are

1 1 1
1-a "1-8 "1~y

Express your answer in the form ax® + bx* + cx + d = 0.

b)) On the same Argand diagram carefully sketch the region where
|z—1| < |z— 3| and |z — 2| < 1 hold simultaneously.

(i)  Find the greatest possible value for |z| and arg z.

2 2
(¢)  The ellipse % + Z’—Z = 1 intersect the x-axis at the points A and B.

The point P ( x4, y; ) lies on the ellipse. The tangent at P intersects the vertical line passing
through B at the point Q as shown in the diagram.

y
/\ P(Xl’ b ) Q<
A\\O B X
(1)  Show that the equation of tangent at P is % + % =1 2
2
(11) Show that the coordinates of Q are (a, b—( — ﬂ)) 1
V1 a
(iii)  Show that AP is parallel to OQ 3

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet. Marks

(a) A sketch of the function f(x) is shown below.

(=)
—
N
«— ]
y
el

Draw a separate half-page graph for each of the following functions,

showing all asymptotes and intercepts.

O y=Ifel 2
i) y=[f()]? 2
(i) y= Inf(x) 2

(b)  The point P (ct, E) lies on the rectangular hyperbola xy = ¢2.
(1)  Find the equation of the tangent to the hyperbola at the point P. 2

(1)  The tangent at P cuts the x—axis at A and the y—axis at B. Show that the 2
area of the triangle AOB is independent of t.

(c) Find the values of the real numbers p and g given that
x3+2x*—15x —36 = (x + p)?(x + q) 2

(d)  The region shown below is bounded by the lines x =1, y =1, y=-1 and the curve x=—y".

The region is rotated through 360° about the line x =2 to form a solid. Calculate the volume

of the solid using the method of slicing? 3
y

. 1

= T

End of Question14
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Question 15 (15 marks) Use a SEPARATE writing booklet. Marks

2 2

(a) A particular solid has as its base the region bounded by the hyperbola x: — y? =1land 4

the line x = 4.

Cross-sections perpendicular to this base and the x —axis are equilateral triangles.
Find the volume of this solid.

4
)  Leti,= [ (vx-1)" dx, wheren=0,1,2.
1

(1) Show that (n + 2)I,, = 8 — nl,,_;. 3
(1)  Evaluate 1,. 3
© () Use the results z + Z = 2Re(z) and |z|? = zz for the complex numbers z to 3

show that |a|? + |B|? — |a — B]? = 2Re(af).

(11)  The diagram shows the angle 8 between the complex numbers a and f.
Prove that ~
|a||B] cos 8 = Re(af).

End of Question 15



St George Girls High School

Trial HSC Examination - Mathematics Extension 2 - 2017 Page 12
Question 16 (15 marks) Use a SEPARATE writing booklet. Marks
(a) Let F(x) = e*” for all x = 0.
(1) Find F~1(x), the inverse function of F(x) 1
(ii) State its domain and range of F~1(x). 2
(iii))  On the same set of axes, sketch F~1(x) and F (x) indicate the region 2
represented by

f01 F(x)dx and fle F~1(x)dx

(iv)  Evaluate [ 01 F(x)dx + | f F~1(x)dx. 2

(b)  The cubic equation x3 + kx + 1 = 0, where k is a constant, has roots a, # and y. For each
positive integer n,

Sp=a*+ B +y™
(1) State the value of §;. 1
(i1))  Express S, in terms of k. 2
(111))  Show that for all values of n,
Snsz + kSpy1+S, =0. 3

(iv) Hence or otherwise express a® + $° + y° in terms of k. 2

End of Examination
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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