SPECIALIST MATHEMATICS

Written examination 1

TSSM

Creating VCE Success

(TSSM’s 2015 trial exam updated for the current study design)

SOLUTIONS

Question 1 (6 marks)

a |v|= \/(8 +3VI1)" + 72 =212 + 48V11

Now
(6 +4VIT)" = 36 + 48VI1 + 176 = 212 + 48V11
Therefore
|v| =6+ 4V11
2 marks
b. Let 6 be the angle between u and v.
Then
® Uu'v  164+6J11—-7 1
cos = = ==
|u| |v| 3(6 +4V11) 2
Therefore
1 T
0 = cos‘l(z) =3
2 marks
c. The resolute vector of v in the direction of u is
T 34+ 2v11
|v|cos(§)ﬁ= 3 (2i —j + 2k)
2 marks
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Question 2 (5 marks)
a.

AN
M
'r AT
5 10
|79 10g
A

T—5g=0, N+T—-10g=0
T =5x9.8=49N

4 marks
b. N=10x9.8—-49 = 49N
1 mark
Question 3 (7 marks)
a x=4(et+e ) >x?2=16(e?* +e7%t +2)
y=3(t—e?t)>y2=9(e? +e7% -2)
x?2 y? 16(e*t+e?t+2) 9(e?t+e7?-2) .
> ——"—= - =
64 36 64 36
2 marks
b. Domain: [8, x) Range: [0, o) 1 mark
C. ﬂmemmmmofme%wnNME)n:%x 1 mark
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Question 4 (3 marks)
a. P(—l)=2x_—1+5x1+6x_—1+2=0=>z=—1isarootofP(z).
2 8 4 2 2

b. According to the result of Parta, (2z + 1) is a factor of P(z).
223 +5z2+6z+2=2z+1)(z%+ 22+ 2)
=QRz+D[(z+1)?+1]
=2z+D(z+1+D)(z+1-10)
The other roots of P(z) are
—1—i=v2cis(-2) and —1+i=2Zcis(>)

Question 5 (4 marks)
a. Differentiate the equation of the curve, 2yy = 4=y = 5

. . _ 2 _1
The gradient of the tangentat P: m = AR
b. tan(a) =m = = tazn(ﬁ) -y

_ 2tan(a) __ ﬁ _M_
tan(2a) = ) 1_% =i tan(p)

Therefore f = 2a since a, B € (0, m).
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Question 6 (5 marks)
a. 1+ cos(4x) =1+ 2cos?(2x) — 1 = 2cos?(2x).

sin(2x) _ sin(2x) _ 1
b. f1+cos(4x) dx = f2c052(2x) dx = 4fcosz(2x) d(cos(Zx))
_ sin(2x) — l i
Let u = cos(2x). Then f—1+cos(4x) dx = —-[—du
c. Whenx = %, u = cos(2x) = %
b4 1
x=z,u= cos(2x) = Nex
T 1 1 vz
6 _Sn@2x) g, _ _ 1t _ _1[_1]z _22v2
Z 1+cos(4x) dx = 4fiu2 du = 4[ u]L I
7 7

Question 7 (4)

16 arctan(x)
a. [——— o dx

b. Area=2 folf(x) dx = 16[(arctan(x))?]} = m?

Question 8 (6 marks)
a 2x—x%2=1-(x—1)>2

b. fx(xl—z) f (___)dX——lo e|_|+C

2 "x-2

3 1 1
C. nﬁ(r+3i?) x—nfﬂ+,§7;+Mxde

3

= 2 - 2
m[x] +7Tf \/7)2 dx —m [2 x(x— Z)d
3
- x—2 72
=—42r [arcsm(x—l) [loge |]
2 2 1
=E+n_2+%
2 3 2
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= 16 [ arctan(x) d(arctan(x)) = 8(arctan(x))? + c.

1 mark

2 marks

2 marks

2 marks

2 marks

1 mark
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