PREPNEST — ANSWER KEY (FREE PREVIEW)

Specialist Mathematics Unit 3 & 4 —
Examination 1 (Practice 2) — Answers &
Explanations

Answers to the 5 questions in the free preview.

Examination 1 — technology-free

1. (3 marks in total)

True for n = 1 (both sides equal 2); if true for n = k, adding (k + 1)2F*! gives k2% + 2, the
formula forn =k + 1.
[3 marks]
Base case: the left side is 1 x 2 = 2 and the right side is 0 x 4 + 2 = 2. Inductive step: assume
S P2 = (k—1)251 4 2. Then
k+1
dor2t=(k—-1)2" p 24 (k4 1)28 =2k x 2V 2 =k2MP 4 2 = ((k+ 1) — 1)20F 4 2
r=1
which is the statement for n = k + 1. By the principle of mathematical induction the statement is true for
all n € N. Marks: 1 base case; 1 adding the (k + 1)th term to the assumption; 1 simplifying to the required
form and concluding.

2. (4 marks in total)

a. P(2)=84+2-10=0
[1 mark]
Substitute z = 2. (By the factor theorem, z — 2 is then a factor of P(z).)

b. z=-1+2andz=-1-2:

[2 marks]
P(2) = (2 — 2)(2% + 22 + 5), found by division or by matching coefficients. 22 +2z+5 = (z+1)2+4=0
gives z = —1 + 2i¢. 1 mark for the quadratic factor, 1 mark for the solutions.

c. 6 square units
[1 mark]

The vertices are (2,0), (—1,2) and (—1, —2). The side from (—1,2) to (—1, —2) has length 4 and the
perpendicular distance from (2,0) to it is 3, so the area is % x4 x3=6.

3. (5 marks in total)
a. Asymptotes z =0, z = %, z = m; local minimum (Z%,2); local maximum (3£,0).
[2 marks]
cosec(2z) = Sm(l—%) is undefined where sin(2z) = 0: z = 0, Z, 7. On (0, Z) the graph is a U-shape with

minimum 1+1=2atz = };on (g,w) it is an inverted U with maximum —1+1=0atz = %T’T, touching

the x-axis there. 1 mark for the asymptotes, 1 mark for the shape with the turning points.

b. T = il orx = o7
12 12
[2 marks]

cosec(2z) = 2, so sin(2z) = 3 with 2z € (0,27): 2z = Z or 2X. 1 mark for sin(2z) = %, 1 mark for both
solutions. Common error: giving only .
c. (—00,0]UJ2,00)
[1 mark]
cosec(2z) takes every value in (—oo, —1] U [1, 00) on this domain; add 1.

B

. (4 marks in total)

(0,0) and (2,4)
[1 mark]
z? = 2z givesz =0 or z = 2.

o



b.

8w , .

3 cubic units

[3 marks]

About the y-axis, for 0 < y < 4 the outer radius is z = /y (from y = z2) and the inner radius is z = % (from

y = 2z).
4 2 2 314
Y Y Y 16 8m
= —_ — d e _— — = —_— — = —_—
v ﬁ/o (y 4) Y W[Q 12]0 ﬂ-<8 3) 3

Marks: 1 for expressing the radii in terms of y; 1 for the integral; 1 for the value. Common error: using the
z-axis formula 7 [ y* dz.

5. (3 marks in total)
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v=2v/3mslwhenz=1

[3 marks]

d
Usea:—(%v): %vz:x2+3:1:+c,andv:2atszgivesc:ZSov2:2x2+6m+4,andatm:1,

v2=12; v> 0, so v = 2v/3. Marks: 1 for the antiderivative of 3v%; 1 for the constant; 1 for the value.
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That's the end of the preview answers

These are the answers to the 5 preview questions. The full answer key covers all 10 questions
in Specialist Mathematics Unit 3 & 4 — Examination 1 (Practice 2), with the working behind
every mark.
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The full paper comes with
e Every question, printed exactly like the ones in this preview
* The complete answer key, with the working behind every mark

* A topic report after marking, showing what to practice next

Get the full paper at
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