MATHEMATICAL METHODS

Written examination 2

TSSM

Creating VCE Success

2023 Trial Examination

SOLUTIONS

SECTION 1: Multiple-choice questions (1 mark each)

1 A 11. A
2. C 12 C
3. E 13. E
4. B 14. A
5. C 15. B
6. B 6. C
7. C 17. D
8 E 18. E
9 D 19. E
10. A 20 A
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Question 1

Answer: A
Explanation:
-1=1-2x, x=1

4=1-2 -3
= x,x-2

Question 2
Answer: C

Explanation:

G 0) and (7, —2)

Question 3
Answer: E

Explanation:

Range:1 + 4 T=27”=7r

Question 4

Answer: B

Explanation:

domh™ =ranh = [4, )
x=2(x—-3)+4

x—4=2(x — 3)?
x—4

5 = (x — 3)?
T s SR
x 2 =X—-
x—4
soh™1(x) =+ +3

2
Discard negative as we want the upper section.
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Question 5
Answer: C
Explanation:

0.22 + 0.35%2 + 0.35% + 0% + 0.12 = 0.295

Question 6
Answer: B
Explanation:

y
—=1 -2
a ogp(c x)

y
ba =c—2x

Y
2x =c— ba
y
_Cc- ba
T
Question 7
Answer: C
Explanation:
14= 2m b= T
b7

Negative cosine graph with mean value 2.5 and amplitude 2.5
Hence y = 2.5 — 2.5 cos (%t)

Question 8
Answer: E

Explanation:

. . - . 0.428+0.612
Sample proportion is midpoint so ————

=0.52

Question 9
Answer: D

Explanation:

1
y'(x) =12x —4,s0y"(x) =0at x = §,With y"(x) > 0and y" (x) < 0 on either side.
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Question 10

Answer: A
Explanation:

64+ 16m +n =100
f'(x) = 3x% + 2mx
f'@=0

48+ 8m =20
m=—6,n=132

Question 11
Answer: A
Explanation:

(-5xa)+ (0x4a)+5( —5a)
=5-30a

Question 12
Answer: C
Explanation:

Need same gradient but different y intercepts.

xZ

V16 — x2

a 2 ;e b
5 a5
a?=10
a=+10
> * b b+
vio 2’
Question 13
Answer: E
Explanation:
Area: A(x) = x/16 — x?
A'(x) =16 — x2 —
A(xX)=0atx =2V2
A(2V2) =8
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Question 14
Answer: A
Explanation:

R 16 2\*
=0) = (1 —p)4 = =(=
Pr(P_O)S(l P =625 (5)
H ==
encep 5
81

5_ .\ .4 81
Pr(P=1)=p =

Question 15
Answer: B

Explanation:

Pr(X > 265) = 0.10565

265 — 250
So Pr (Z < —) = 0.89435

15

— =1.25
o

=12

Question 16
Answer: C
Explanation:

flx)=x3-3x, f'(x)=3x*-3

3
Xp—3x
SO i1 = X =Sy
n
4x3 — 6x,
Xn+1 = 3er1 —3

Question 17
Answer: D

Explanation:

Area= = x = (f (1) + 2f (15) + 2f(2) + 2f (2.5) + 2 (3) + 2f (3.5) + f(4))

—245—153125
T 16 0 T
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Question 18

Answer: E

Explanation:

fogf(x)dlesoa=2

EX)

s

0

Question 19

Answer: E

Explanation:
Look for first time abs f(x)<0.001

!

H
}

O W00~ ||| W2 O™

N X
2
1.16694
0.787873
0.621382
0.547322
0.51305
0.496649
0.488636
0.484677
0.48271
0.481729
0.481239
0.480994
0.480872
0.480811
0.48078
0.480765
0.480757

V=T« - TN I = R ¥, B Y FERR S I i

iRl e R e el el =
L= I ¥, R N U R ST - |

\

Question 20

Answer: A

Explanation:

u
Pr(both same) = Pr(blue, blue) + Pr(black, black) = ”

w+vi-u-—v

=(u+v)(u+v—1)

© TSSM 2023

- Fxf(x) dx=2"%

4

fx)

-10.5858
-3.00499
-0.97461
-0.37007
-0.15887
-0.07339
-0.03525
-0.01727
-0.00855
-0.00425
-0.00212
-0.00106
-0.00053
-0.00026
-0.00013
-6.6E-05
-3.3E-05
-1.7E-05

g(x)
-12.7071
-7.92735
-5.85384
-4.99688
-4.63563
-4.47441
-4.39887
-4.36238
-4.34446
-4.33558
-4.33116
-4.32895

3285 000000

-4.3273
-4.32702
-4.32689
-4.32682
-4.32678

u—1 v v—1

X + X
+v u+v—-—1 u+v u+v-1
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SECTION 2

Question 1

a. domf=(2,0) ranf =R

b. f'(x) = ——

(x—2)loge(2)

1
loge(2)

(x—6)

c. f'(6)=

—9=
Y log.(2)

y (x—6)+9

" log.(2)

1

at x =10
2loge 2

d f'(x)=

£(10) = 13

Distance = /(10 — 0)2 + (13 — 0)2 = v/269

2 marks

1 mark

2 marks

1 mark

1 mark

Imark

e. Translation of 2 units left and one unit down followed by a dilation of factor i from the x axis

Question 2

a. Maxtempoccursat T = 24.2°C occurringatt =6adt = 18

21

b. T =%= 12 hours

c. T(t)=22att=3.607,8393,15.607 and 20.393

2 x(8.393 —3.607) =9.572

9'25% x 100 = 40% of the time greater than 22°C

d.

T(t) =23att =4.289,7.711,16.289 and 19.711

2 x(7.711 — 4.289) = 6.842 so0 17.158 hours

—172'158 X 100 = 71% of the time less than 23°C

e. 4 x(4.289 —3.607) = 2.728hours = 2h 44min

© TSSM 2023

3 marks
Total 11 marks

2 marks

1 mark

2 marks

2 marks

2 marks

Total 9 marks
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Question 3

a Prx == () = 02051

2

1 mark
Nnx /1 10—x

b. Pr(X <7) = ¥7-('") (E) (E) = 0.9453

1 mark
nx 71 10—x
c. PriX <4 =Y12,(") (E) (E) = 0.9453
7 10 1 X 1 10—x
Pr4<Xx<7) = Z ( )(—) (—) =0.7734
x /) \2 2
x=4
1 mark
SOPr(X > 4|Xx<7) = z;zz‘; =0.818

1 mark

d. EX) =np=10x§=5
1 mark

’ 1 1 10
SD(X)=‘ITlp(1—p = 10XEXE=T
2 marks
10

e. Pr(X =10)= G) =—

1 mark

Total 8 marks

Question 4
a. t=0whenA=8.1s0c=28.1
1 mark
A(2) = 11.043 and A(10) = 8.370
a=4,b=2,c=8
2 marks
b. From graph see that max occurs at t = 2 where A = 11.043mmol/L
1 mark
c. A(t)=10att = 0.66106andt = 4.49464
1 mark
4.49464 — 0.66106 = 3.8336min = 3min50sec
1 mark
_t _t
d A'(t) =4ez—2te 2
1 mark

e. From graph of A’(t) can see that max increase occurs at ¢ = 0 and max decrease occurs at t = 4

2 marks
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f.  7.9mmol/L

g. Maxis 10.659mmol/L and this occurs at t = 2.5
h. A(t) =B(t)att =3.702 and 11.508

Hannah’s blood sugar is greater than Freddie’s during these times
Hence 11.508 — 3.702 = 7.806 min= 7min 48sec

Question 5
4 3 4 _
a Jya(x®-xHdx=1
5

“ = 256

b. EQX) = [, x f(x)dx

8
X = Edays

c. [ fe)dx=-"-=37%

128

57
128

d. [} f(x)dx =

4 1
dx = —
fzf(x) x=c
57
@:i
13~ 104
16

e. Pr(30 < X < 40) = 0.5249

f. PriX<a)=0.1
a = 26.02mm is the largest small worm.

Pr(X > b) =0.15
b = 42.26mm is the shortest large worm.

© TSSM 2023

1 mark

2 marks

1 mark

2 marks
Total 15 marks

1 mark

1 mark

1 mark

1 mark

2 marks

1 mark

1 mark

1 mark

2 marks
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g. 75% of all worms are standard length.
0.752° = 0.0032

h. E(P)=p=0.75

~ p(1—p) 0.75 x 0.25
SD(P) = = = 0.0968
( ) \/ n \/ 20

i. u—20=0.75-2(0.0968) = 0.5564
L+ 20 = 0.75 + 2(0.0968) = 0.9436

1 mark

1 mark

2 marks

1 mark

In a random sample of 20 worms, the sample proportion will lie between 0.5564 and 0.9436 95% of the time.
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1 mark

Total 17 marks
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