Trial Examination 2012

VCE Specialist Mathematics Units 3 & 4

Written Examination 1

Suggested Solutions

Neap Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them, for
the purpose of examining that school’s students only. They may not be otherwise reproduced or distributed. The copyright of Neap Trial Exams remains
with Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising
teachers, coaching colleges, tutors, parents, students, publishing agencies or websites without the express written consent of Neap.

Copyright © 2012 Neap  asn 49910906 643 96-106 Pelham St Carlton VIC 3053 Tel: (03) 8341 8341 Fax: (03) 8341 8300 TEVSMUS4EXL_SS 2012FM



VCE Specialist Mathematics Units 3 & 4 Trial Examination Suggested Solutions

Question 1

1 I C_jY:gYﬂ c_jY: Cﬁ(: ! C_jY: . ~t
Usmgthechalnruledx dt dx where pm 3cos(3t) and pm e weget pm 3cos(3t) - e M1

At(1,0),1=€=1t=0

Thus the gradient of the tangent at (1, 0) is gz-(’ =3cos(0) - =3

.. the equation of thetangentisy—0=3(x-1) =>y=3x-3 Al

Question 2

Letu= X:>c—h—J:A

dx zﬁ
Changingtheterminals; x=1=u=1,x=4=u=2 M1
4eﬁ 2 2
So —fdx is equivalent toJ- 2e'du = [2e“]1 =2(e“—e)=2e(e—1) Al

X
1 1

Question 3

dh___fg:gg_ 10

e TR

1 1 1M

Thust= J —10h 2dh=t=—-20h’+c¢ ort:[—Zth} M1

4

Ast=0,h=4,0=-20./4+c=c=40 =-20./h+40

Thus t = 40 -20./h

SowehaveZOJﬁ=40—t:>ﬁ1=2—§té
t 2

Thush=(2——) Al
20
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b.
hx
4]
>t
I
© 40
parabola over domain [0, 40] Al
Question 4
a.
Im (2) ,
..................................................... 4 .
S e
| | | | | : | | —> Re (2
-4 -2 © 2

Ray starting at 2 — 2i, at angle of %—i—t Al

Shaded region, with dotted ray starting at (2, —2) extending horizontally Al
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b.
> Re()
—;4 ; 4 ;
Standard form of circle centre z,, radius r’is(z— 2)(z-2y) = r?
so (z+ 2i)(z-2i) =4 isacirclewith centre (0, —2) and radius 2.
OR
(X+yi+2)(x-yi-2i)=4
xz—xyi — 2Xi + Xxyi +y2+ 2y +2Xi +2y+4=4
x2+y2+4y+4=4
X+ (y+ 2)2 =4
circle centre (=2, 0) Al
radius=2 Al
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Question 5
a.

correct shape and passing through (0, 2) Al
b. i. Equation (A) is not correct because it represents a differential equation, which does not
depend on x. The slopes would need to be constant in the horizontal direction, for each

value of . Al

ii. Equation (B) is correct. It predicts that if y =X, g-i =1, which is observed for all the slopes

aong the line y = x. Equation (C) does not give this result. Al
Question 6
Let y=xarctan(x) — %Ioge(x2 +1)
dy _ 1 1 2x Y _ X X _
=X —— tarctan(x) —-=| — | = + arctan(x) — = arctan(x) M1Al
! 1
Thus j arctan(x)dx = [xarctan(x) _1 Ioge(x2 + 1)}
2 -3
-3
_(n_1 (_pf_m) 1
= (4 _2'099(2)) ( ﬁ’( 3) 2'099(4)) M1
_n_J3 .1
=273 T+ 2Ioge(Z) Al
OR
_ (1 /3,1
- n(zl_ ?) +5100:(2) or
Al
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Question 7

N —

I_ NT
\%
10g
Mg
a. N=10g, Fr=uN
=0.2x 10g
=29 M1
T=2g
Mg =29
M=2 Al
b. If M =4, theresultant force = 4g—2g
Using RF:ma
a=F
M
=29
14
=9 Al
7
OR
At10kg, T—2g=10a
Atdkg, 49-T=4a
2g=14a
a=9 Al
7
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Question 8

CoS(2x) = cosz(x)

2cosz(x) -1= cosz(x) M1
cos’(x) = 1
cos(x) ==x1 Al
Xx=0, 2%
.. the points of intersection are(0, 1), (w, 1) and (27, 1). Al
Question 9
— = =
a QR=0R-0Q
=(3i—4] +mk) —(i—2j + 3k)
=2i—-2j +(m=-3)k Al
— = —>
b. P=0P-0Q
=(—=1-3] +5k)—(i—2] +3k)
=-2i —l + 2k M1
— >
We require QP - QR=0
(—2i—j+2Kk)- (2i—2] +(m-3)k) =0 M1
-4+2+2(m-3)=0
m=4 Al
H
¢ [QBl=-2i-j+2K =27+ (1)?+ (2%=3
H
QR =[2i-2) + | = /(27 + (<22 + (1) =3
.. PQRisanisosceestriangle. Al
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Question 10
n
4 etan(x)
a. The area A of the region is given by J‘ ———-dXx
r 1—sin“x
2
tan(x) tan(x)
Notice that —< —~ = € —— = e ®sec?(x) M1
1-sin"x cos (X)
T
4 T
Thus A= | €®®sec?(x)dx = [™"¥]* Al
T
X 4
4
tan@ tan(—ﬁ) o
A=|e -e —e—-e =e—-= Al
OR
u = tan(x)
dy__ 1
dX  cos?(x)
1
A=J- e'du M1
-1
=[e"] Al
—e_1 Al
2
n ) T ) n
4 tan(x) 4 tan(x) 4
b. VnJ‘ (e—zj dx:ﬂ:j (e > J dx:n:j (€™ sac?(x)) dlx M1
x \1—=sin“(x) x \COS™(X) -
"2 "2 2
n
4
Thus V:J‘ "™ Msact(x)dx, giving k=2, m=4. Al
i
4
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Question 11
ny
a.  Substituting x = g into cos(x) + €Y = 2 gives cos(g) +e’=2> 7_:2y =l0ge(2)
Thusy= M Al
I

b. Using implicit differentiation,
: d xy _
sm(x)+dx(e )=0

—sin(x) + exy(xcaj}(/ + y) =0

dy . . _sinx) _ dy_1/sin(x)
YT T T "( ‘y) M1A1

Y dx x\ v

T

g”(g) _ 2logy(2)

2loge(2) T
n

o |
SIS

1
NI I

X

NiIa

e

1IN

1 _2Ioge<2>J

T eIoge(Z) T

_ %(% B 2Iog1;te(2))

1 4Iog:(2) M1
T T

n —4log,(2)
2

Thusthe gradient of the tangent is , giving the value for the gradient of the normal as

2
T

m asrequired. Al
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