MAYV Specialist Mathematics Trial Examination 2, 2000

Trial Examination 2 Solutions

Question 1
y 1
a. =
P
Asymptotes at x =0 and x =4 [A1]
Correct shape [A1]
Local minimum at x = 2.75 [A1]
0 2.:75 ?4 .
1 1
b. A= 5(1 +2)(1.75) + 5(2 + 1)(0.75) [M1]
= 3.75 square units [A1]
c. Correct shape [A1]
Correct asymptotes [A1]
Correct position of point of inflexion [A1]

A)- |

4

Total 8 marks

Question 2

Q. P(—14430) = (=1 +30)° + 5(=1+ 3% +10(=1+3i) + 12
[M1]

—1433i+9-34/3i +5-1043i —15-10+10y3i + 12 [M1]
[A1]

=0 (by collecting like terms)

(z+1++3i)(c+1-V3i)(z+a) =2’ + 527 +10z +12
Letz=0

(1+43i)(1-+3i)(@) =12

4a=12

a=3

(M1]

(z+1+ﬁi)(z+1—4§i)(z+3)

B
nT

(M1]

T
3

0=Ta

r=+1+3=2

2r

3

-2r
Z2 = 2cis T

7, = 2cis

7y = 2cis
[A2] for all three
[A1] for 7, 01 Z,

A Im,

Re

[A1]
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A Im,

\\.Z

w2 /’,’

Correct region (shaded disc of radius 3) [A1]
Solutions which lie within this radius

are z = 2cis 2n and 2cis —2n [A1]
3 Total 10 marks
Question 3
a.
N T
Fﬂl
uN
Mg
F 45° [A1]
250g
b. N=2"2=12542
\/E 8
UN =12.5v2g
Resultant force = ma
F,=250x-2
F,=-500
Fm — uN — 250gsin45° = -500 [M1]
25¢  250g
Fm=-500 +—= +—==
V2 2
=~ 1406N [A1]

v2 =u? + 2as

u=17
a=-2

V=172 +2x-2x4
=273

v =16.5 m/s up the ramp
F() =-g

F(t) = —glj +¢

x(0) = vcosO

1
=165x—
. \2
y(0) = vsin@
1
=165X—
\2
C=@l+16_5
2~ Wt
Py =100 (165 tJ'
2~ 2 8 )L
=183, (185 )
2=z T8N
r(o)=2\2j
2
r(t)=@t +[@t—‘£+2\/§J1
2 - 2
16.5
=5t @
-E @
16.5

substitute @

165 2
X

2
_x_z[@j o203
16.5 2

165

[M1]

[A1]

[M1]

[M1]

[A1]

[M1]

[A1]
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YA
2.8.4
>
f. 304 [A2]
g. 30.4 m when height is zero [A1]

Total 15 marks

Question 4
a. x =tan6

0 = Tan'x @

b, d6 _do _ dx

dr dx dr
ﬁz 1 from@
dc  1+x°
ﬁ_ 2x
di 1+ x?
at x=1
ﬁ_ 2
dr 1417
=1

c. 99_ 2x
dr  1+x2
x=tan6
dé _ 2tan6
dt 1+tan’0
_2tan0
sec’ 6
=2sinf@cosO
=sin260

d. i. = !

cos@

[A1]

[A1]

[A1]

(M1]

(M1]

[A1]

[A1]

ii.

iii.

a_d do
dt dO dt

ﬂ_ sin @

do  cos’ 6

49 _ 2sinfcos O [(M1]
dt

dl _ sinf

E_ cos> 0

2sin’ 0

X 2sin6@cos 6

[A1]

cosO

dl _ 2sin’ @
d@  cos6

cos@zl
[

dl _ 2(1-cos’ 6)
dt cos@

1
2(1‘12)
T

[

(1) L
ro)

27 -1)
o

[M1]

[M1]
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Question 5
iv. dl 27 -1)

Z l— [>1 a. i. WE =\/1002+2502

=269.26
dt / EH =100
— = WE + EH = 369 metres [A1]
i 2 -1)
zzl‘[Ldl . 41002 +2502 100
2 0) i, =2 o0 0 [M1]
5 3
_ lJ‘ 2 I = 1 minute 27 seconds [A1]
2
4 (=)
= llog (12 - 1)+c [MI] | b. i. WH ~ 200° +250°
‘ = 320 metres [A1]

= \/5 , whent=0

1 ii. The direct route will lead to half the total

0=—log,2-1)+c distance being travelled in the golf course and
4 .

half in the forest.

c=0

1 \/ 2 > 1 \/ 2 2
—4/200° +250 —+/200° + 250

Lo (P N 2

4 5 3 [M1]

_ 200242507 /200 +250°

4t =log,(I* -1)

10 6
e =17 -1 =1 min 25 seconds [A1]
[=+e* +1 . . - .
Positive answer only because e i d=+x>+100% + \/ 1007 +(250 - x) [A1]
length can’t be negative 5
+100% /1007 +(250 - x)*
A | o s : (3 SR
Total 14 marks
domain: 0 < x <250 [A1]
d. i. Find minimum on graphics calculator
graph.
t = 82 seconds [A2]

ii. From graph, minimum ¢ occurs
when x = 187.5873
Substitute x = 187.5873 into

d=x? +100* +4100* + (2502 g
Hence d = 330 metres. [A1]

Total 13 marks
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