MATHEMATICS DEPARTMENT

Year 12 Methods - Test Number 2 - 2016

ALL SAINTS’ Discrete Random Variables and
Miatlieak Applications of Differentiation

Resource Rich - SOLUTIONS

1  Probability distribution =

1, —) 11
Ordered pairs for the function = ( 36/ (2, —i], (3, i), [4, -Z"}, [5, -9—), {6, —)
36 36 36 36 36

8
(S. %) is not one of the ordered pairs listed.

. B B

2 EX)=5x04+6x03+7x0.2+8x0.1 L. C.
=6 3. B
¢ A

p

E(X)=5x04+6 x03+7 x0.2+8 x0.1

=37 g
Var(X) =37-6"=1 ¢ D
G _—
3 Probability distribution = § B
x 1 2 3 4 5 6 9 E
e | L2 (AL 2 AL 6. A

36 36 36 36 36

P2 <x<5)=p(3) + p(4) + p(5)

5 7 9
== + = + =

36 36 36
- L
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EX)=0x01+2x015+4x0.15+6 x0.25+ 8 x 0.35
=52
A

Tree diagram for this situation =

Green
0.7
Green
04 0.3
Red
06 ok Green
Red
0.2
Red

P(x=0)=04x0.7=0.28

Plx=1)=06x08+04x03=06

Px=2)=06x02=0.12

EX)=0x028+1x06+2x0.12
=0.84

D
-

¥ =3 +4+5
¥ =9x+8x
When x =2
y' =52
8y =52 x 0.03
= 1.56

=

y =4x cos(X)

y' =4 cos(X) - 4 sin(x)

y" = -4 sin(X) - 4 sin(X) - 4X cos(X)
= -8 sin(X) — 4X cos(X)

e o



Y=2X+12x* - 18x -5

Yy =6x*+24x - 18
y'=12x+24

concave upwards when y" > 0
12x+24>0

12X > -24

X>-2

. B

y=Xx -6X-36Xx+9
¥ =3x?-12x - 36
For stationary points, y' =0
3 -12x-36=0
X'-4x-12=0
(x-6)(x+2)=0
X=-2,6
y'=6x-12
When x = -2
y'=6x-2-12<0
Maximum at (-2, 49)
When x=6
Y =6x6-1250
Minimum at (6, -207)
O E

Let the two numbers be X and y.
Then xy = 72 and the sum S=2x + 4y

72
_x

Y

Substitute into S = 2x + 4y

S—2x+4(72)
X

S=2x+ =
X
ds 288
— =2- —
dx x

ds
Stationary point when — =0,
dx

288

2

2 0

2x*=1288



X% = 144, since X is positive
x=12

72
1

a Construct the probability distribution.
x 2 5 7

B B HE

5 B e
[2 marks]
b E{X)=2><3+5><£+7>~<E
5 5 5
s [ mark]
5
c EX+bh)=EX)+b
TletY=X+3
E(Y)=EX)+3 [1 mark]
=4 2 +3
5
=73 [1 mark]
5
d E(bX)=bE(X)
Let Z=5X
E(Z) = 5E(X) [1 mark]
=4 E %5
5
= 2 x5
5
=03 [1 mark]
12 [EIMEERS]
a Probability distribution =
X 1 2 3 4 5
s kK 2k 3k sk sk
2 3 4 5 6

[3 marks]



b Zp(x)=1.
k 2k 3k 4k 5k
+ + = =

2 3 4 5 6

ﬂx(&.}.z_k.y%.}.&.i_%):ﬂx] [1mark]
213 Z 3 4 5 6 213

30k + 40k + 45k + 48k + 50k _

1 [1 mark]

1

60
60
60
k= 213
20 -
s 013 [1 mark]
13[4 Marks]
The sum of the probabilities must be 1.
015+025+a+b=1 [1 mark]
a+b=06
a=0.6-b
E(X)=(0x0.15) + (1 x 0.25) + 2a + 3b
1.93=0.25+2a+ 3b
20 +3b=1.68 [1 mark]
2(0.6 - b) +3b=1.68
1.2-2b+3b=1.68
b=048 [1 mark]
a=06-048=0.12 [1 mark]
14 [SIMaEKS]
a The average age of the population i ‘LLW‘MT" .
dacreony [1 mark]
b The rate at which the age of the population is 1 is slowing down.
[1 mark]

¢ [! mark] for concave downwards for x
[1 mark] for increasing curve
[1 mark] for y-intercept of 38
A
i T~

38



15 [SNARKS]
h=2x-16-0.05x*
h=2-01x
Stationary point when h' =0
2-01x=90
Xx=20
h"=-0.1 <0 maximum
When x =20
h=2x20-16 - 0.05(20)?

=4m

16 [HNISHKS]

Volume = nr*h
500 = nrh
500

7y’

h

Surface area = 2nr* + 2nrh

A:2Er2+2nrxg
r
1000
=2t + ——
"
A 1
Ei— = 4nr — 0?
dr r
1
= 0 when 4mr — 0?0 =0
T
1000
inr = —;
2
, 1000
e
4m
1000
r = 3——
i
r = 4.3 correctto 2 sig. fig.
d’A 1000
= 4T +

= =
¥ r

> 0 forall r 2 0..minimum

i.e radius of can is 4.3 cm

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]



17 [GIERKS]

Swim to a point approximately 0.89 km along the river towards his camp and then walk approximately 0.11 km to
his camp. This will take approximately 42 minutes 22 seconds.

1km
_ x  1—x Camp
1km| /l1+x2 River
T(:m

Swim: 2 km/h, Walk: 3 km/h

Distance

Time =
Speed

Time = Swim time + Walk time

N1+ %7 +1~x [1 mark]

T =
2 3
ar _ X i [1 mark]
dx 21 +x* 3
X 1
=0 when —/———— - == 0 [1 mark]
241 +x* 3
% 1
291 +x* 3
3x = 241 + &
9x* = 4(1 + x*)
9x’ = 4 + 4x°
S5x% =4
x* = E [1 mark]
5
g iz0.89 sinced < x £1 [1 mark]
V5
Substitute into T to find T ~0.706 hours ~ 42 minutes 22 seconds [1 mark]
18 [SIMGEERS]
a s=28+9t-8
H 61 +9 [1 mark]
dt
When {=2
2 6(2)2+9 [1 mark]
dt
=33 m/s
b 1s
& _ 68+9
dt
When é =15
dt

6+9=15 [1 mark]



19

butt=0.sel=1
d’s

¢ — =12t
ar’
When {=2
d’s

— =12(2

g (2)

=24 m/s?

d 12 m/s?

velocity = 15 when t=1
d’s
— = 12(1
PR (1)

= (2

Concave upwards for x < 0
Concave downwards for x> 0

Decreasing curve

[1 mark]
[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]
[1 mark]
[1 mark]



