QATs VCE®SpeciaIist Mathematics

Solution Pathway
Below are sample answers. Please consider the merit of alternative responses.

Section A: Multiple-choice Answers

Practice Examination 2, Units 3 and 4

1 E 6. E 11. | C 16. |A
2 A 7. A 12. | E 17. | D
3 D 8. B 13. | D 18. | D
4 C 9. B 14. | C 19. |A
5 B 10. | D 15. | E 20. | E

Section A: Multiple-choice Solutions

MC1 x Answer E
compﬂeteSquare(;r2 +6- X+_]«'2 -2-y=bx, y)
(c+3)%+(y-1)%=b+10
>r2=4=b+10
~a=-3andb = -6
MC2 Answer A
r‘(x): =E g cos“(!!- b 1)+1 Done
T
domain[f(x),x) 0=x=1
2
2 {om} e
T
MC3 Answer D
2 Done
X" +x—2
ple =222
x“—-4-x+3
propFrac(p(x),x)
AN - +1
p(1) undef
p(2) undef
: [~
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QATs VCE®SpeciaIist Mathematics Practice Examination 2, Units 3 and 4

MC4 Answer C
expand( 3 x+1 ) 19°x 103 19 5
(x+2)2 L(2+9] 169- (;2+9) 169- &2+9] 169-(c+2) 3 x+2)2
MC5 z—cl=r=lz—c’P=r’2zZ-diz-c=r’sZ-cE-0¢) =r1? Answer B
MC6 For a polynomial with real coefficients, it follows by the conjugate root theorem, | Answer E
that complex roots must occurs in conjugate pairs, so will always be even in
number.
MC7 The solution (i.e. integral curve) of the differential equation is independent of | Answer A
the y —coordinate, and look like a cosine with period .
Therefore y = A cos (2x) with A > 0.
MC8 4 , Answer B
1.5
[ [
2 2
4f cos3(x) dx = 4f (1 = sin?(x)) cos(x) dx
0 0
sin % 1
=4f (1 —u?)du =4J (1 —u?)du
sin (0) 0
MC9 cos~1(1) ) cos™1(1) cos(y) 2 T % Answer B
V= nf (x() dy = nf dy = —f (1 + cos(2y))dy
0 o 3 18 J,
MC10 |y, =yo+hf(xg) =1+ h(sec(0))=1+h Answer D
MC11 (B : a) i is not necessarily parallel to (ﬁ . B) b so they would not necessarily be | Answer C
equal.
MC12 Answer E
dotP(a,) sl
JdotPib,bi 2
2 2
MC13 |a+b| —|a—b| = (a+b)-(a+b)—<a—b)-(a—b) Answer D
= (a-a+Za-b+b-b)—(a-a—Za-b+b-b)
= 4a-b
MC14 | Direction is —|,(11)| (1) Answer C
T ~
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QATs VCE®SpeciaIist Mathematics Practice Examination 2, Units 3 and 4

1 (1) { 2 2 }

dotP(1(1),1(1) 2 "2
d /1 d
MC1S 1k o 1Oa<§v2> =5 (1+2x? —x%) = 5(4x - 3x?) Answer E
MC16 Answer A
, P 242 e
solvele —e=—,v v=In
2 2
t2
~v(t) = log, (e + ?)
MC17 | 2Tsin(60°) = 6g = T = 2V/3g Answer D
MC18 | E(5X —3Y) =5E(X) —3E(Y) =5Xx12—-3 x4 =48 Answer D
Var(5X — 3Y) = 52Var(X) + (=3)?Var(Y) = 25 x 9 + 9 x 4 = 261
o =/Var(5X — 3Y) = 3v29
MC19 Answer A

_ 7
X~N<,u=30,cr=§)

MC20 | An error of the second type is a “false negative”, accepting the null hypothesis | Answer E
when this hypothesis is incorrect.
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Section B: Extended Answer Solutions

Question 1 (11 marks)

Practice Examination 2, Units 3 and 4

a. f(1) = cosec (g) -1=1

(A1)

5|asymptote x=0

b Done
f(x):=csc — X|-1|0<x=23
6
A1) 1
b. y (Al) Axial intercepts.

(A1) Point of
intersection.

(A1) Graphs with
correct shape and
labels.

(Al) Asymptotes
correct with labels.

=1~'(x)
3,0) asymptote y=0 .
0 1 2 3 4 5 ’
C. 1 (M1) r.a. to develop
x=f"Yf(x)) = x=ksin? equation for k starting
cosec (%x) -1+1 from
— ksi _1( : (E )) x=f(f(x)
X = KSIn Sin 6 X
6
s
. 3/6 1 Al
d A = f (—sin‘1 (—) — cosec (Ex) + 1) dx (A1)
L \TT x+1 6 o
~ 0.841(3d.p.) (A1) correct to the
required precision.
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Practice Examination 2, Units 3 and 4

D
f(x) =csc(£-x)—1 one
6
2 0.840801
(g(0)-rAx))ax
1
e.i.
(M1)
(A1)
3 36
- [ i+
1
e.ii :
st T
1+{—lglx
ax n?x er)? (er2)
g 2.07742
2
d = (A1) correct to the
1+(3(§ ))) dx required precision.
1
L= 2077 (3d.p.)
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Question 2 (9 marks)

Practice Examination 2, Units 3 and 4

ai
(A1) correct modulus.
(A1) correct argument.
a.ii (M1) must use de
Moivre’s Theorem.
a.iii (M1) 6 points evenly
spaced around circle
of radius two.
(Al) correctly labelled
u,w.
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b.i. (A1)
Re(z)

b.ii Im(z) (A1)

b.iii R = {2 cis (g) , 2 cis <%T)} (M1)

R={V3+i—3-1i} (A1)

Question 3 (11 marks)

a. [t S (S S S (M1) identify du.
j ym —Togaon ? = f m —Tog. () dy 10800 dy

1 (A1) integral w.r.t. u.
= jadu withu = m — log,.(y)

= log.(Im —log.(»)D

©2016 Ser3SME2A

Published by QATSs. Permission for copying in purchasing school only. 31



QATs VCE®SpeciaIist Mathematics

b. f -1 f (M1) separate
—— X dN = — | 2dt .
N (8 —log,(N)) variables.
(using m = 8 in result from part a.)
log.(18 — logo(N)[) = —2t+C (I\e/llrlt)ause result from
8 —log.(N) = e“e 2" (because 8 —log.(N) > 0) P '
t,N)=(0,e)=6 = e (M1) impose I.C.
~log.(N) = 8-—6e?
C. }im (8—6e7?) = 8
~N > e8 (Al)
d. d (dN) d dN (M1) r.a. chain rule.
—(==] = == N (@8-log.(N))——
dt \de an (3N (8~ log.(N)) "
d*N dN (M1) substitute for —
- = — - dt
o7 = 307 —log.(N))—
d2N
7 = 9N ~log,(V))(8 ~ log, (V)
e. dN d%N oand N ., (M1)
PR = — -
dt 1S max dt? an dt *
(7—log,(N)) =0 = N=¢’ (A1)
f. 8—6e X =7>t= @ days (A1)
Question 4 (10 marks)
a. rt) = -—gtj+c (M1) r.ato
] T ~ T antidifferentiate twice.
F(0)=451+0j = c=45i+0j (M1) r.a to employ
_ 1 5. . initial conditions to
r@® = -—ggt’j+45ti+d determine constants

r(t)=0i+0j = d=0i+0j

of antidifferentiation.
(A1)

ar(t) = —ogt?j +45ti
. d
b. j-r(T)=-h=> —ngZ = —490 (M1)
M1
T = /? = 10 seconds since T > 0. (M1)
C. r(T) = 450i — 490j (M1)
49\

0 = arct (_) Al
arctan 45 ( )

d. (10) = 45i — 10gj

(M1) seen or used.

speed = |451 — 10gj
= /452 + 9802 (A1)
~ 981m/s
Ignoring air resistance results in unrealistically large speed at splash | (R1)
down.
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Question 5 (10 marks)

Practice Examination 2, Units 3 and 4

a. Mg—mg= (M +m)a (M1) or equivalent
force balance.
_ M—-—m
“CM+m® (A1)
b. Mg—-T, = Ma (M1) or equivalent
force balance.
_ 2gmM
YT m4+ M (A1)
C. —Mgsin(c®) + mg = (M + m)b (M1) or equivalent
force balance.
b= m — Msin(c®)
 M+4m (A1)
d Mgsin(d®) —mg= (M + m)b (M1) or equivalent
force balance.
b= Msin(d®) — m
T M4m (A1)
e m— Msin(c®)  Msin(d®) —m (M1) equating
M+m 8 M+m expressions for b.
m sin(c®) + sin(d®) (A1)
M 2
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Question 6 (9 marks)

a. | Hy:p =30 (A1)
Hy:p > 30 (A1)
b. | X~Nu=300=2) (M1)
p = Pr(X>32|p=30)=Pr(Z=>1) (A1)

~ 0.159 (3d.p.)
C. p > 0.05 = do not reject H, (A1)

d. X ~N(u=30,0=2)

C*—30 (M1)
Pr (Z < 1.6449 = ) =0.95
(A1)
C*=30+2x1.6449 =33.290 (3d.p.)
ei. |X~Nwu=320=2)
_ 33.290 — 32 (A1)
Pr(X <33.290|u=32) = Pr (z <———— |u= 32)
~ 0741 (3d.p.)
e.ii. | Pr(X < 33.290 |u = 32) is the probability of rejecting H; when it is (A1) must have
indeed correct, so it is a Type Il error. reason.
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