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Question 1

a.

f(x)= 2—x2 —6x+§}

f(x)=2|x*—6x+ 9+§—9} (1 mark)

fx)= 2_(x—3)2 +ﬂ
f(x):2(_x—3)2+5

f(x) must have one - one cormrespondence for

/(%) to exist.

A=2B=3C=5 (1 mark) a=3 (1 mark)
c. d.
x=2(y-3)+5 o ,
¥—5=2(y—3) 1 mark for each shape with its end point.
x—5
=(y-3)
2 y /
yo3=x 2 Lié i
2 | G3) X7
x —
y=3= 5 (1 mark)
Buty>3
x=5 i
—3. e.(i)
4 2
5 f'(x)=4x—-12
LT )=3+ x25 (1 mark) Whenx =4,/ (x)=4 (I mark)
Domain [5,%) (1 mark)
Range [3,%) (1 mark)

© Kilbaha Multimedia Publishing 2005




2005 Mathematical Methods Trial Examination 2 Page 2

e.(ii)

fix)=4=3+ i

f.
Let point of intersection be (a,b)

Forfl(x) whenx=7,y=4
o for f(x)whenx=4,y=7
Gradient of f(x) =4

~T7-b
" 4-a
~T-b=16-4a

4a-b=9 (1) (1 mark)

=4

. 1
But gradient of /' (x) = 7
4-b 1

" T-a =Z

S T-a=16-4b
-a+4b=9

—4a +16b =36 (2)
M+@2)

15h =45

b=3
Subb=31n (1)
a=3

(3,3) (1 mark)

g.
All the points will be of the form (a,a),

so the equation of the line will be y = x (1 mark)
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Question 2
a. b.
35 Ak* +k +6k* +4k —14k =1
—x 18,000 = 6,300
100 4k +5k—1=0
2
(1 mark) 4k —5k+1=0
, , , 7 4k -1)(k-1)=0 (1 mark)
c. Pr=4k"+ k+6k” =10k + k=— (1 mark)
8 1
k==orl
4
But0< k<1
1
Sk=— 1 k
2 (1 mark)
d.(i) d(ii).
10Y/ 3\ (7Y Pr(X>2)=1-[Pr(X =0)+ Pr(X=1)] (1 mark)
Pr(X=1)= [—j [—j =0.121 o o ' 0
1)V10/ \10 | (10\(3j(7j (10\(3)(7)
=] — —_— —_— + — —
(1 mark) L OJ 10 10 k IJ 10 10

= 0.851 to 3 dec. places. (1 mark)
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Question 2(continued)
e(i). 4 e(ii).
Pr(X > 82/ X > 50)
_ Pr(X>82nX>350)
0.9 - - Pr(X>50)
— \a g Pr(X > 82
: _ Pr(X>82) (1 mark)
50 7 ' 0.9332
! Z:x—,u:82—65:1.7
o 10
Pr(Z >1.7
Pr(X > 82/ X > 50) = LT >17)
0.9332
PI‘(X> 50) =0.9332 _ 1- Pr(Z < 1.7) _ 1-0.9554 — 005 (1 malk)
0.9332 0.9332

Pr(Z>-a)=0.9332
Pr(Z < a)=0.9332

a=15
—a=-1.5 (1 mark)
7=1"4
o
15=20-4
10

=065 (1 mark)
f.

(201(10)

L7)L4)
PriX=4)= ——— (1 mark)

)
11

=0.298 (1 mark)

© Kilbaha Multimedia Publishing 2005




2005 Mathematical Methods Trial Examination 2 Page 5

Suggested Solutions

Question 3

a. b.

Maximum 2 =10+ 3=13hours (1 mark) Minimum /4 = 10— 3= 7 hours (1 mark)

c.

. . 2 h 2z d.
Period = =, vheren==cc Minimum occurs when
2 27(t —100.5)
iod = + = cos—— =1 1 mark

Period = 27 65 365 days (1 mark) 6 ( )
27(t —100.5
ﬂ(—) =—r, 7 37,57... (1 mark)

365

20105 3.

o 365

0+3c0s———= £—100.5 = ~182.5,182.5...
COSZ/Z(t -100.5) 2 t=283 ¢t>0
365 3 Minimum daylight hours occur on the
27(1 -100.5) _ 283rd day of the year. (1 mark)

=—0.8411, 0.8411, 5.442 (1 mark)
365

27(t —100.5) = -306.99, 307.0015, 1986.37
t=51.64, 149.36

t=152, 149 (1 mark)
52nd day ofthe year is February 21
149th day of the yearis May 29 (1 mark)
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Question 3 (continued)
f. A h(?) hours g.
13 There are 12 hours of sunlight on day 52 and
day 149.
Number of days from day 52 to day 149 =97
(0.9.5) More than 12 hours of sunlight =96 days
because day 52 and day 149 should not be
7 included.
> (1 mark)

Whent=0,A=10+ 3005[

283

365 t days

2;;(—100.5)} Y

365
(1 mark)
h.
%: —3sin 27 - 100'5)} X 27 (1 mark)
t | 365 365

When ¢ = 30,
dh L 27[(—70.5)}>< 2r
dt 365 365
dh )
E: 0.048 hours / day = 2.89 min / day
dh
E: 3min/ day (1 mark)
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Question 4

a. b

f.'(x):xkekx+ & (1 mark)
f(0)=0x1-1=-1 (1 mark)

c. d.
Turning Point hen f'(x)=0
urning Point occurs when f7(x) f(x)“

e (kx+1)=0 (1 mark)

e 20

Skx+1=0

e 1 (0 (0.43,0) X

R 11

k o) (__7__8_1 —1)

k=2 (1 mark) 22
Asymptote: y =0
When x =—l,y= —le_l -1

2 2

Whenx =0,y=-1

1 mark for shape and x, y intercepts

1 mark for equation of asymptote

1 mark for exact value of minimum turning
point.
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e. f.

.f xe” A=
f) = et -

f'(x)= xke™ + &" J-f

j(xke'“+ ¢ )dx = xe™ —1
Ifk=5

(1 mark)

5x
J-Sxe dx+J.esxdx=xesx—l
SJ-xe dx+—e =e " —1
S5x 5x 1 5x
SJxe dx =xe” —1——e
5

1 1
J-xesxdx :g(xesx -1 —§€SX)+C (1 mark)

1
——esx] +c
5

jxesxdx = 2—15(5x —1)e™ +¢,

where ¢ is a constant.
5x 1

So jxe dx = —(xe5x
5

where ¢, is a constant.

043

j Fo)dx] + j £ (x)dx

0.43

x)dx = J-(xe Y —1)dx

043 0

1
—2x-1e* —x
4( ) }

1
+—Q2x-De* —x
Lo e ]

0 0.43

(1 mark)
=[-0.2627|+1.36 (1 mark)
A=0.2627+1.36
A =1.62 to 2 decimal places.
(1 mark)

%g.(x) and g”'(x) intersect on the line y = x
x=xe"

x—xe* =0
x(1-e™)=0

5
=x=0o0re’ =1

(1 mark)

=x=0o0r5x=0
=x=0
Whenx =0,y=0

. point is (0, 0) (1 mark)
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