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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

The marks given are allocated to the 3 outcomesrdany to the following:
A — Outcome 1, B — Outcome 2, C — Outcome 3

SECTION 1
Question 1
a. Starting point (0, 35) Minimum point (30, 10)
A2
b. In this form of a quadratic equation the minimunaig-B, C),. B= -30and C =10
A2
c. At the starting point
f (0)= A(0— 30Y + 10= 3¢
900A= 25
Al
A==
36
Al
d. f(x) —i(x—SO)z +10
P 36
f,(X) :i(xz —60x+ 9001+ 1(
36
2
f0)=X 2%, 35
Al
X 5
e f'(X)=—-=
TR
Al
5
f,'(0)=0-—=
1'(0) 3
" .. 5
Initial gradient =73
Al
Question 2
a f,'(x)=2ax+Db
f,'(0)=b=-2
Al
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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

b. f,'(30)= 60— 2= C
2 1

a=—=—
60 30

f,(30)= 30~ 60+c = 1(
c=40

2

X
f(X) =——-2x+40
,(¥) 20

X
c. AtB,f,'(x)=—-2=1
09=2¢

Xx=45
f,(45)=17.t
B = (45, 17.5)

Domain of f,(x)is [0,45]

Question 3
a g(¥)=aXl+bx candg'(x)=2ax+ b

g(45)= 2025+ 4%+ c= 17.(1)
g(75)=562%+ 7H+ c= 25 (2)
g'(45)=90a+b=1 (3)

(2)- (D)= 360G+ 30= 7.(4)
30x (3) = 270@+ 30= 3I(5)
(4)- (5)= 90 = — 22.

1

a=-—
40

Substituting in (3)
“2ip=1
4

_13
4

b
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Substituting in (1)
_2025+£4Jr _ 3t

40 4 2
625

8

g(x) = —X_2 +&(—g\5
40 4 8

2
b. Let —X_+&(—25:5
40 4 8

Remove the fractions by multiplying both sides By 4
—-x? +130x- 3125= 20!

x* =130x+ 3325= 0

X_130¢J13d— & 332t
2x1
130+ 60
X =
2
x=35orx= 95

But the second section only startxat 45, sax = 95 is the only solution.

Al

Al

Al

Al

Bl

Thus the second section ends at (95, 5) and threrife domain ofy(x) is (45, 95)

c. g'(¥= X +£3 =0 at the maximum
20 4
_x__13
20 4
X=65
g(65)= 27.5

Maximum at (65,27.5
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d.
+y
401©: 40)
30
e
ﬂﬁ, 27.5\
20
/(iS, 17.5)
10
(30, 10) \
(95, 5)
X
0 10 20 30 40 50 60 70 80 90 >
Al, B1 correct graphsAl, Bl correct labelling
SECTION 2
Question 1

a. h'(x)=3ax +2bx+ «
h'(0)= 0+ 0+c=-2
c=-2

b. 2700+ 6= =
2700+ 90+ d= 70

85737a+ 9026+ d= 19

C.
2700 60

a 2
27000 900 b|=| 7
857375 9025 1 d 19

d X=A'B

e. h(X)=-0.0003138+ 0.04746—- 2+ 35.
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B
[en]

w
()

N
(e}

[EEY
(e}

h,(x)
X
0 10 20 30 40 50 60 70 80 90 >
Al, Bl
g. (70.8, 20.6)
Cl
Question 2

a. Very little or no effect for small values wfbut asx increases above about 40, the y-values
start to decrease significantly and the decreaserbes larger asincreases. The
maximum also moves downwards and to the lel.i#f decreased sufficiently the
minimum and maximum merge to form a point of infiew.
B2, C1

b. Very little or no effect for small values gfout asx increases above about 15, the y-values
start to increase significantly and the increasmbwes larger asincreases. The
maximum also moves upwards and to the right.
B2, C1
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c. a=-0.00035 and= 0.05(give the required features quite closely. Otheutsmhs may
be possible.

C2
+y
40
30
h,(X)
/f\
20
\_ﬂ/
10
X
0 10 20 30 40 50 60 70 80 90 >
B2
d. The whole graph would be moved up or down partdl¢hey-axis.
Bl

UTSSM 2012 Page 7 of 11



2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

SECTION 3

Question 1

P

y

A
(]

w
()

(50.97, 17.90)

(26.18, 0) @4, 0)
X
>

0 10 20 30 40 50 60 70 80 90

N
(]

[EEN
()

B1, C2

Question 2
a. j(x)is a product of 2 functions so need to use theywrbdile. However the first function

is a composite function so it will have to be diffietiated using the chain rule.
Lety = u* whereu= cofbx
%: = 2ux—bsin(bx)= —2bcos({x) sinfox

j'(x) = acos px)x-ce™ - 2abcos(bx)sin(xy &

j'(x) = —acospx)e” (ccosbxy 2bsinbx))
B3
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b. Letj'x)=0

—acospx)e” (ccosbx)- 2bsinbox)F !
Al

Now e ™ # 0, [0 cosbx F 0 orc codfx® B sirlfxd
Bl

If cospx)=10

bx=—, —
2 2

T 3t

X=—, —
2b 2b
Bl

These 2 solutions occur wheospx )= Cwhich means thaj(x) =0as well. Considering
the graph fromQuestion 1 of this section the minima occur whg(x) = 0so these

solutions give the minima.
Bl

If ccos(bx)+ 2bsin(bx)= (

ot 2bsin(bx):O
cospx)
c+2btan(px)= 0

tanpx)= —%

bx =tan™ (—ij
2b

Now sinceb andc are positive,—% <0Oand hencetan‘l(—%j <0

Bl

Bl

The first two positive solutions will be obtaineat f

bx= tan‘l(—ij + 71 andbx= taﬁ(—ij + 7
2b 2b
x:1 tan‘l(—ijﬂr andE taﬁ(—i} .4
b 2b b 2b

As the first pair of solutions give the minima teiscond pair of solutions must give the
maxima.

B2

Bl
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Question 3
a. 40
Al
. 3T
b. Fromb. the second minimum occurs whan:%
Al
If 95 :3—77
2b
_3n
190
Al
c. ¢=0.0075 anck=61.81
C2

Question 4
a. Because of the trigonometric term in the rulej@f) , extending the function over a larger
domain will automatically generate more maxima amdima thus continuing the up and

down nature of the track.
B2

b. The track would have an “amplitude” of 35 — 10 =@%0a = 25. Also as the minimums
have been raised by 10 m there would have to loastant term of 10 added to the rule of

j()-
B2

c. Thex-values of the turning points gf(x) , as found iQuestion 2 b. above, are

independent o& so changin@ will have no effect. Also the derivative of a ctarg term
is zero so the constant term will not affect thezuntal position of the turning points.
B2
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Summary of mark allocation per Outcome

Section | Question | Part | Outcome 1 | Outcome 2 | Outcome 3
1 1 a 2
b 2
C 2
d 1
e 2
2 a 1
b 3
C 2 1
3 a 4 1
b 2 2
C 1 1
d 2 2
2 1 a 1
b 3
C 2
d 1
e 2
f 1 1
g 1
2 a 2 1
b 2 1
C 2 2
d 1
3 1 2 1
2 a 3
b 1 8
3 a 1
b 2
C 2
4 a 2
b 2
Cc 2
Raw Marks 30 40 10
Adjusted Marks 15 20 5
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