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MATHEMATICS METHODS 2 CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION
Section One: Calculator-free (50 Marks)
Question 1(a) (2 marks)
Solution
Let f(x) = xe*
f'(x) = ¥ + x3e¥ =% +3xe™
Mathematical behaviours Mark

e applies product rule 1

o (differentiates exponential correctly 1
Question 1(b) (3 marks)

Solution

dx\ X3

(<] ¢

d [cos xj_ x*(—sin X)—COSX(3X2) _ —x*(xsinx+3cosx) _ (xsinx+3cosx)

e determines t value

Mathematical behaviours Marks
e applies quotient rule 1
o differentiates c0S x correctly 1
o simplifies result 1
Question 1(c) (3 marks)
Solution
dg 1 = du
gu)=vu=9_2y2 u=2-3x>=—=-6x
du 2 dx
dg 1 -3X
= —==—U%x—bX=—F—=
dx 2 J2-3x2
Mathematical behaviours Marks
e states dg
du 1
e states du 1
dx
dg .
e states — interms of X. 1
dx
Question 1(d) (3 marks)
Solution
X(t) =3sin 2t = v(t) =3x2cos 2t
v(t)=0=cos2t=0
e 2t=" =t="_s
2 4
Mathematical behaviours Marks
o differentiates to obtain v(t) 1
e equates v(t)=0 1
1

© MAWA 2019




MATHEMATICS METHODS 3 CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION

Question 2 (a) (4 marks)
Solution

() y1x)

{ } = X
-2 Vd 2
Points of inflection
C
(x
(i y=/x)
A
} > x
= 2
C f'&x)y=0andf"(x) # 0
(iii)
(iv)
Mathematical behaviours Mark
()
e statesD andF 1
(ii)
e statesC 1
(iii)
e sStates E 1
(iv)
e statesAand G 1
Question 2(b) (2 mark)
Solution
y=f"x)
Mathematical behaviours Marks
e circles the 2" graph 1
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MATHEMATICS METHODS 4 CALCULATOR-FREE

SEMESTER 1 (UNIT 3) EXAMINATION

Question 3 (4 marks)
Solution

Area = T[sin X — x(x—27z)]dx

0

2z
J' (sin x— x> + 2zx)dx
0

3 2z
X 2
|:—COSX—§+7Z'X :|

0

= {—cos&r—@+”(2”)2}[_0050]

3
-8 g

_Ar®
-3
Mathematical behaviours Marks
e states a correct expression using integrals to determine the area 1
o anti-differentiates each part correctly 1
e substitutes in limits of integration 1
e evaluates result 1
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CALCULATOR-FREE

SEMESTER 1 (UNIT 3) EXAMINATION

Question 4(a) (2 marks)
Solution
J.(Ze2X jdx I[ e 3X2j X
1
e _x2
=2—-3—
2 1
2
e —6Jx+C
Mathematical behaviours Marks
e anti-differentiates the exponential function correctly 1
¢ anti-differentiates the square root function correctly 1
Question 4(b) (2 marks)
Solution
1
j (3—2x)% dx
0
3 1
|1 (3-2x)
3x(-2) |,
-1
- 13 _33
S (r-¥)
_2
6
_13
3
Mathematical behaviours Marks
e aniti-differentiates correctly 1
e substitutes limits of integration and evaluates 1
Question 4(c) (2 marks)
Solution
1
dt
FX)=|—F—
) '!.1+\/1—t
_ _JX‘ dt
T 1++/1-t
1
~F(X)=- ———
) 1+1-x
Mathematical behaviours Marks
e uses the relationship TL = —JX.L
11t 1 1+/1-t 1
e applies Fundamental Theorem of Calculus 1
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MATHEMATICS METHODS 6 CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION
Question 4(d) (3 marks)
Solution
[ (m*—x°) dx=1250
-m
_ 4
mPx—2-| =1250
L 4 -m
B 4 4
m m
m*—— || -m* —— | =1250
i 4 4
m* 5m*
3 + > =1250
4
M _ 1950
2m* =1250
m* =625
m=415
Mathematical behaviours Marks
e anti-differentiates integral correctly 1
e substitutes in limits of integration correctly and simplifies to obtain correct 1
expression on the LHS
e determines correct answers for m. 1
Question 5(a) (3 marks)
Solution
o . 1 1
Bernoulli distribution with 1 =-—, ¢ = -—x 35_ 3—52
36 36 36 36
Mathematical behaviours Marks
e states Bernoulli 1
e states mean 1
e states variance 1
Question 5(b) (3 marks)
Solution
, . L 1
This represents a Binomial with n=15 and p = 3%
Mathematical behaviours Marks
e states Binomial 1
e states n 1
e states p 1
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MATHEMATICS METHODS 7 CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION

Question 5(c) (1 mark)

Solution

W ~ Bin (15, ij
36

g 113514_ 113514
P =D="6 (%) (%j =15 (ﬁj (%)

Mathematical behaviours Marks
e states correct expression 1
Question 5(d) (3 marks)
Solution
LetZ ~ Bin(SO,i]
36
e () (5]
— _ 2
Pz=2|z21)-4=2)_ _P2=2) _ 36) \36) _
P(z>1) 1-P(Z=0) 20 1 35
1-7C, | = | | ==
36 ) \ 36
Mathematical behaviours Marks
e recognises the situation involves a binomial (30,%) and conditional 1
probability 1
e states correct expression for numerator 1
e states correct expression for denominator
Question 6(a) (2 mark)
Solution
(i) Under-estimated Area = le + Zxﬁ
6 2 6 2
Z 1+\/§
6 2
(i) Over-estimated Area = —><i + Exﬁ Z
2 6 2 6
= Z 14_@4_1
612 2
_ 3+\/§
6 2
Mathematical behaviours Marks
(i)
e states the sum of the area of the two rectangles and simplifies correctly 1
(ii)
e states the sum of the area of the three rectangles and simplifies correctly 1
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MATHEMATICS METHODS 8 CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION

Question 6(b) (2 marks)
Solution
Using trapeziums is equivalent to averaging the results from part (a)

i.e. Estimated area under f(x)=sinxfrom x=0 to x:%is

HEk

)

[%(uﬁ)}z

_ 2+\/§
6 2
Mathematical behaviours Marks
¢ determines the average of the two areas obtained in part (a) 1
e simplifies to deduce the required result 1
Question 7(a) (1 mark)
Solution
y =sin® x
d .
& 2sin XCos X
dx
Mathematical behaviours Mark
e States correct answer 1
Question 7(b) (3 marks)
Solution
y =sin® x
d .
o_ 25in X C0S X
dx

J‘g—idx:J'Zsin X oS X dx

y:JZSin XCcoSXdx +c

sin? X:JZSin XCOS X dX +C

) 1.,
jsmxcosxdx:zsm X+C

Mathematical behaviours Marks
e integrates both sides of equation 1
o applies fundamental theorem 1
e rearranges to get required result 1
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CALCULATOR-FREE
SEMESTER 1 (UNIT 3) EXAMINATION

Question 7(c) (3 marks)
Solution
6 _ 1., B
j (sinxcosx+2)dx =| =sin® x+2x
0 2 0
1(1Y n
=—[| =] -0*|+2|=-0
2|\ 2 6
1 =
= — 4 —
8 3
Mathematical behaviours Marks
e recognises sin’ X term is to be involved 1
e states correct integral and bounds of integration 1
e substitutes bounds of integration and simplifies 1
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