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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

The marks given are allocated to the 3 outcomesrdicgy to the following:

A — Outcome 1, B — Outcome 2, C — Outcome 3

Question 1
a. v(t)=[v'(t)dt
v(t) =[(9-3 + 2sirt)dt

2

v(t) :9t—3t7—20051+c

v(0)=1= 0- 0- 2cosBc=
c=3
2

v(t) :9t—3t7—2cost+ 3

b. Graphv(t) on graphics calculator and fitdntercept
t=6.112

c. d(t)=[v(t)dt

Therefore displacement over the first 4 secongsvisn by:
4 2
j{9t—3t7—2003+ %dt

0

4

2 3
= gt——t——Zsint+ 3
2 2 o

=(72-32- 2sin4 12y (O
=52-2sin4
=53.514

d. The area between the graphwif) and the-axis between = 0 andt = 4.
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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

Question 2
a. If y=x’Inx then using the product rule

dy =3%° Inx+ x*

adx
Al
O[3% Inx dx+ [ x* dx = x*Inx
Bl
X3
0 [3x% Inx dx+§ =x’Inx
X3
3 Inx dx = x> Inx——
) _XInx X
[x“Inx dx= -—
9
B2
Now, to find thex-intercept letf (x) =0
x*Inx=0
x=0or Inx=0
Al
Butx# 0 as Ik is undefined at=
OInx =0 is the only solution
=x=1
Bl
Required integral is
2
[ X% In x dx
1
X In X _x_
9,
(8|n2 j ( j
_8In2_7
3 9
Al

b. The integral would have to be evaluated at0 and this would mean evaluating InO
which is undefined. However if the lower limit wagaluated for a very small valuexf
sayx = 0.0000001, a very good approximation of the areald be found.

B2
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Question 3
a. €*(Inx+Inb5)
C2
b. Thex-intercept ofy =™ (i =In SXJ
X
Bl
c. x=0.7537
C1l
0.7537 1 1.5 _ 1
| e‘x(——InSXJ dx- | ex(——InSXJ dx
0.5 X 0.7537 X
B2
e. 0.243 square units
C1l
Question 4
a
X f(x)
1.0 1.3548
1.2 1.4963
14 1.7097
1.6 1.9926
1.8 2.3435
2.0 2.7616
2.2 3.2461
2.4 3.7966
2.6 4.4127
2.8 5.0942
3.0 5.8408
C2
b.
i.  The lower rectangles in this case will be thelefttangles.
Area of wall=0.2[f (1.0)+ f 1.2+ f 1.4y ..... +xf (2.6)f (2.8 546 nt
Volume of wall =5.6416x 0.25 1.410 h
Al, C1
ii.  The lower rectangles in this case will be the rigdttangles.
Area of wall=0.2[f (1.2)+ f (1.4 f (1.6% ..... +f (2.8)f (3.0 &@B8nf
Volume of wall =6.5388 0.25 1.635
Al, C1
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c. Mean of the two values

d. V= 025{(

V =

Ny

1
3x+

1] In(3x+1)

3

+e
1

1%—0.1X +

1.410+ 1.635_
2

=1.523

01X 4 (ZX_ 1)2j dx
5

30

V= E (}In 10-1@™° +1—25j - (—1In 4- 1@3_0'1+—1j
4/\ 3 30 3 30

V=3

12

Question 5

5

2

5(e—0.1

a. sin2x=—\/?icosx
tan & = —\/—3

2X=—
3

T

X==
3

O
o~—.w\:1

A=

o'—.w\:

A= 1cosZ<+— sin X
2 2

0 TSSM 2012

3

_ e—0.3) + 2

3

(sin 2x++/3cos * X +

wly—nIly

31
30

= [[9(x) =T (X)] dx+I[f(X) —g(¥] dx

+/ 3cos2- sin2xx

+ @ S|n2+— cos
. 2 2

m
2

wly
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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

Summary of mark allocation per Outcome

Question | Part | Outcome 1l | Outcome 2 | Outcome 3
1 a 2 1
b 1
C 2 1
d 1
2 a 3 4
b 2
3 a 2
b 1
c 1
d 2
e 1
4 a 2
b 2 2
C 1
d 4
5 a 1
b 2 2
Raw Scor es 16 14 10
Adjusted Scores 8 7 5
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