VCE Mathematical Methods CAT 3 Trial Ex

Question 1
a. A =(0,50) [A]
C=(70,8) [A]
b. wheny=0,002x2-2x+50 =0 M]
0.02(x-50)2 = ©
~x = 50 B = (50,0) [A]
¢.  Gradient = Mm = Wnlm {A]
. d 10 3
d. i Whenx=10%2_7- 2 = -1
i en x ol _u (OR x 1.6) [A]
. d 70 4
. Whenxz=70,2=2"_2-12 =0
ii en x T 2 3 (OR x = 0.8) [A]
e,  [If 8 = angle from x-axs,
tan® = gradient
~tan@ = 0.8 M
.0 = 0.6747¢ (OR 38.66° = 39°) [A]
f. i.  Areaofrectangle = 50x5 = 250 m? [A)
0,
ii. A= -—. ﬁl.«ulm.a+uoun_.. [M]
0 50
B x3 o 70
= Tuo x +moau_o [A)
= 886% m?
= im [A]
g.  The point on the new equation is (68, 10). [A]
=10 = A(68-50)3
10 5
A= — =
183 2916 (A]
he A= | —>(x-50Ydx M)
2916
50
__5 TT mojg [A]
2918 4 50
_ 5 _(68-50)%* .
2916 4
= 45 m? (A
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Question 2

2000 _

a Whenr=0,N=
25

80

b. Asr— e, N— 2000

¢. Whenr= 10N = Euug
1+ 24e-
d N = 20001 + 2401y
wlq = 2000(1 + 240162 3 4011

_ __4B00e &I
(142401022

-1
e. Whent = 10, 9 _ 48007
dr (1+24e 1)
= 18.28 foxes/month

£ Atthe minimum, & = 0
dr
sAl6i+ B =0
Whent =64, 11.6x64+b =0
B = -T7424

g.  Whent = 64, substitute into N = 5.8¢2 - 742.4¢ + 24200
~N =443

(Al
(A]

[A]

M)
(M] M]
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M]
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M]
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(Al
M]
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Question 3
. . . 2
a i Pr ived) = Pr = d. i Pr(Y receives signal) = 2p-p ) ) .
(received) (5108y) = Pr(8,) x Pr(sy) Let the random variable R denote the number of ¥ components that receive the signal in
=pxp=p? .
. . M) abatch of 10, so that R & Bin(10, 2p - p?).
ii. Pr(received) = Pr(S, v §;) = P(S,) +S.¢m&l~u_.a_ NSy .
=p+p-p? =12p-p? M We require that Pr(Rz1) Nm
b. i p =07, Prreceived) = 2x07-0.72 = 091 | [A] ie. 1 -Pr(R = 0) NW ™
ii. Pr{X[received) = Pr(X A received) |
! "= brtreceiveay 1-"Co2p- P20 - 2p P 23 ™)
1
5P o (1-2p+p)° <1
= 2
1,1 (M} M)
5P+ 52p - pY) & 2l-2p+pH)10 <1 [
1, ii. Nowlety = 2(1-2p+p?® M]
-z = 201-p)® )
P ~ 2
=1 If 2(1 - 2p+p2)10<1, (1-p)%° <3
2
= 035 [A) ~l-p ms)m [ - -
4 : ¥ —~p
¢ i N2Bin(10,091) Pzl -ﬁm 4 _
R HY .
~PHN = 10) = °C,,(0.91)1000.09)0 = 0.3894 (A] - smallest value of p is Tpmm ~ 0.034] (Al
. PriNz9) = ”Az =9)+Pr(N = 10) e. Let the life span for component Y be denoted by the random variable T,
= "C,(0.91)9(0. 10 10 0
2(0.91)9(0.09) + °C,,(0.91)19(0.09) so that T2 Bin(110, 16)
= 0.3851 +0.3894 = 0.7746 (A}
iii. Pr(N22) = 1-Pr(N<2) i PHT>115) = vA? _GM:OV ™]
= 1-{Pr(N=0)+Pr(N= 1)} M]
= >1.25
= 1-[(0.09)1%+ '°C,(0.91)1(0.09)°] - M.Mm% ) (A]
= 0.999% [Al i
ii. Pr(i08 <T<114) = Pr(~05<z<1) M)
= 0.5328 (Al
PH(T > 115) ™M)
. HSIT>111) =
iii Pr(T> \T> ) PeT>111)
= 01056 _ 963 [A]
0.4013
. f. E(T)=110,0=4
., . 95% confidence interval for i is givenby 110-2x4 <pr< 110+2x4
! ie 102 < pp< 118 [A]
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Question 4
_x
a ¢€Zcosx=0ocosx=0
=T
) ™I
In
~AlT ou ml. u [A]
hm and B > 0.
1 A X x 1
b. i flx)=-2e Zcosx—e Isinx = —e mhmnoﬁ; MEL M1 {A]
For stationary points: f(x} = 0
= Wnoﬁ +sinx =0 Mj
& sy = Lnofﬁ
2
ie. tanx = -1 (M}
2
1
i, x= E-_ﬁlmu
i/_
= 2.67794 \d o urﬂp
~2678 (3d.p) - fAl
c i m&.T-m?noﬁ + 3.5.4@ = - Wmnw?nomk + bsinx) + mlmT asinx + bcosx) M]
X
...mlwn + &m-m COsX + ﬁlwv - numd sinx = e cosx
b-la=1
2
a+ Ww =0 (23 [A]
. . ) 1 . 4
Substitute (2) into (1) w+m¢ =1 b= 3
Substitute b into (1): a = |W xm = 'W ™M1
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e

*a

in
— X

Required area = |._.M e 2cosx dx M}

HI;«J w21

= |.—m Ml«\f‘mlm?nomu + 3.5&@ dx
2

n
i1 [A)
= Aancmn.fg.ﬁia-m w
in .
= |m1vmu —be \.u
4 _r =
= ze A_ +e Nu square units. [A)
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