MATHEMATICAL METHODS (CAS)
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SOLUTIONS
Question 1
a. 3—5x=>0
x S%

. 3
Domain: (—00, E]

Al
1 mark
1
b. f'(x)=3(3-5x)7x—5
, _ s
f (X) - 2v/3-5x
MI1+A1
2 marks
(NN __5 _ _5 _ _50°2
¢ f (E) T 2v3—1 2v2Z2 4
Al
1 mark
Question 2
a. [sin(3x)dx = — cos;3x) +c
0= —§+ ¢ which gives ¢ =§
_ cos(3x) 1
F(x) = —  *3
M2+A1
3 marks
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cos(3x) 1 1

b. — +-==
3 3 2
cos(3x) = —%
3x = 2_”,4_”'8_”
3 3 3
_ 2m 4m 8m
T 9’9’9
M2+Al
3 marks
Question 3
_x=2
a y= x+2
—_r2
T oy+2
yX+2x=y—2
y(x—1) =-2-2x
_ 242x
T 1-x
— 242
i ==
M2+A1
3 marks
b. Domain: R\{1}
Range: R\{—2}
A2
2 marks
c. Using long division,
“1(yx) = —2 + 2
fe) = —2+
1 4 1 1
Jz (—2 +-=) dx = (—2x — 4log.(1 - x))2 = =1 — 4In (5) = —1 + 4In2
M3+Al
4 marks
Question 4
a. f'(x) =x3—-3x%+2x
f'(x) =0 gives x(x*—-3x+2)=0
x(x—2)(x—1) =0 givesx =0,1,2
1
0,0, (1.5), (2.0)
M2+A1
3 marks
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b.

Local Maximum
(1,0.25)

.,//’£;‘\\‘

1 (3,225)

y Intercept
(0,0)

c. Area = f02 (lx4 —x3+ xz) dx = (x—s——

4 20

8 8 4 .
Area = i 4+ 3= 15 Sqaureunits

Question 5

a. 4000 =5(2+ 73%)
800 =2 + 73*
798 = 73%

3x = log,(798)
x = §l0g7(798)

b. 2x2% 425 —1=0
2y2+y—1=0, where y=2*
Cy-Dy+1D=0
1

y=3-

X =2, 2% = —1
2’

x =—1 (2*¥ = —1 has no solution)
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Local Minimum
(2,0)

1 for shape, 1 for stationary points, 1 for end points.

x4

4

+3)
370

3 marks

2

MI1+Al
2 marks

MI1+A1l
2 marks

M2+Al
3 marks
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Question 6
a t+—++k=
5 10 3
k==
30
Al
1 mark
1. 1 8
b. Pr(X<?2) _E+§_E
Al
1 mark
1 1,11 49
¢. Mean =) xPr(X = x) _0+§+§+1_0_£
MI1+A1l
2 marks
Question 7
ay _ _3
dx = «x2
3
grad of tangent = -
3
-= = -9
a= ii
3
V3
a=—
3
M1+A1
2 marks
Question 8
04 @)
0.7 o<
A 0. A
0.3 0.7 O
A<
0.3 A
Pr(0 Wed) =0.7x 0.4+ 0.3x0.7 28+21 9 0.49
rvrange ontve 100 100 100
MI+Al
2 marks
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