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SECTION A — Multiple-choice questions
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Q1 Let f'(x)= (

(x—2)

Q2 Range of beos™ (x)—a is [-a, br —a]

Given a < b77r , range of |b cos ' (x)— a| is [0, b —a]
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Q10 Volume is 50+ (2—5) =503t at time .

I

Q11 u=tanx,

QI2

QI3 Let b =ma +n¢ ..

n="L1=5

— 1 —
axlx* +b) ax(xz B (\/H)Z)
=(ilv+iy))*

du ) V3
=sec” x,
1

114(x+iy)14

du
u? —3u+2

—1(x+ iy)14

1
u—2

é+ B + C
xx+\/ﬂx—\/H

m+n=A4,2m=3 and -m+n=2

2020 VCAA Specialist Mathematics Exam 2 Solutions

es]
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SECTION B

Qla t——, X = \/_ y—i distance = 4/ x> + y’ \/_

1bi
Q dx
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ﬂ; t=m, x=0, y=-3 and @
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. tangent to the curve at (0,—3) is the horizontal line y=-3.

QIbii 7=2sin2¢i +3costj, ¥V =4cos2ti —3sint |

t=x, V=417

QIbiii t=7,a=-8sin2ti —3costj =37, [a|=

Qlc 2sin2t=0 and 3cost=0,

z
t==
2

Qld d =J7\/(4cos2z)2 +(=3sint) dr ~1.804
0

Q2a The line is a perpendicular bisector of the line joining u# and v.

Gradient of the line joining u and vis
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Q2a Alternatively, let z=x+1iy, Q3d g’(x)=x"2e" ((x —n) - n)
e+ 2)+i(y+1) =|(x+4)+i(y+3)

Q3ei Non-zero values of x, (x—n)2 =n, x=ni\/; for n>2
(x+2F +(y+1) =(x+4) +(y+3), y=—x-5

Q3eii
Q2b o Number of inflection pts Value of n>0
0 0
1 1
2 n (even integer)
3 n (odd integer)

Re(z)
I

~ xt\~ (1007 Tt \~
da r, =| —25mcos— |i + sin— |J
Qa ( 6)’ ( 3 6)’

Speed=|7A|=w 2coszﬂ+sin2ﬂ=w l—lcoszﬂ
3 V16 6 6 3 9

Q2c The line is a perpendicular bisector of the line joining
uandv.

Q2di

Maximum speed = # V1= —10:?” when cos%t =0

2 2 2 2
Qdbi (Sin%tj :(450—x] :[x—450j _ (x—450) and

150 150 22500

(Cosﬂjz _ (400— yjz _ ( y —400}2 _ (y—400
6 200 200 40000
_(x—450f  (y-400)° _,

22500 40000

4In(z)

Zan

Q4bii
Q2dii f:(=2,00) >R, fx)=x+1
Q2e r=|z, —(—Si]:|z‘, —u|= Z. —v|
/
s at+(B+5) =(a+2f +(p+1) and A
\
@+ (p+5P =(a+4P+(p+3F  a=-2 and h=—2
3 3
Ze 2—2—?1' and r=4/a’ +(b+5) :¥
2
Qdc x=30r, y=—1 +40r, 0<1<40, y=—2 4+ 4%
Q3a f(x)=x%. f'(x)=—x" +2xe™ Let f(x)=0 - 200 - 3
sx=0and y=0; x=2 and y=4e? .: (0,0), (2, 4¢7)
Q3b As x >, y—>0", asymptote: y=0
B\
Q3c At the inflection points, f”(x)=0, (0.59,0.19), (3.41,0.38) —— /L S
l bl
| >
\
N Ty Qde 30t=450—1505in%t , same x-coord. when £ ~12.85
—2+40r = 400—200005%’ , same y-coord. when =10 or =14.73
At no time do they have the same x and y-coordinates .: no contact
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g(l-k)

Q5bi mg - F, =(m+m)a, mg—kmg=2ma, a=

Q5Sbii @>0 and k>0, g(lz_k)>0 2 0<k<l

Q5¢c u=0, a= g(l—k)’ s=5, szut—i-latz, t=2
2 2 gll-k)

Q5d v’ =u®+2as, v, =45g(1-k)

Qse a=-L2= (0075 +0.4v*)=—0.4(0.1875g +v*)
m

2 2
LA 04018756 +v2), - LD _0.1875¢ +12
2 dx 0.8 dx
dx 1

a? 018755 +1°

1
—O.Sx:.[—dvzzlo (018756 +v?)+¢
0.1875¢ +1° (018756 +v?)

Let x=0 atBand v=v, =2.5. c =—log, (0.1875g +2.5?)

2
: —0.8x=log, m
0.1875¢g +2.5

When v=0, x=1.85 .: distance from C=5-1.85=3.15.

Please inform mathline @itute.com re conceptual
and/or mathematical errors
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