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SOLUTIONS

Question 1 (4 marks)
a. u=2x—4 u =2

v = x? v =2x

dy _ 2x?-2x(2x-4)

= e (am)

ay _ 2x%2—-4x%+8x

dx x%

dy _ 8x—2x2

S

—2X
i )
2 marks

b. u=1+x? u' = 2x

UV = COSX v' = —sinx

f'(x) = —(1+x?)sinx + 2x cosx (1M)

f'(—m) = —(1 + (—m)?) sin(—m) + 2(—m) cos(—1)

fl(-m)=—-1+ (—m)?») x 0+ 2(-m) X —1

f'(-m) =2n (1A)

2 marks
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Question 2 (2 marks)

4

fO) = [ G dx

fe)=—+c (1M)
5= —Zz +c

c=4

fe)=—+4 (1A)

Question 3 (4 marks)

a. u=x u =1

v = cos(3x) v’ = —3sin(3x)

% = cos(3x) — 3x sin(3x)

b. [ cos(3x) — 3xsin(3x) dx = x cos(3x) + ¢

[ cos(3x) dx — [ 3x sin(3x) dx = x cos(3x) + ¢

—3 [ sin(3x)dx = x cos(3x) — [ cos(3x) dx + ¢

[ xsin(3x) dx = —gx cos(3x) + éf cos(3x)dx + ¢
2 [ xsin(3x) dx = —%x cos(3x) + %f cos(3x)dx + ¢
[ 2x sin(3x) dx = —gx cos(3x) + %sin(Sx) +c

Question 4 (5 marks)
a. Lety =—+3
) y T ox+2
For inverse swap x and y
x=—+3
y+2
-1

fTUR\@BY > R fTH () = = -2
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(1A)

2 marks

1 mark

3 marks

3 marks
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b.
y
4
10
x Intercept
2 0
2’ -
y Intercept Vertical Asymptote
+ x =3
0.2
[ "3 ] /

I i + ‘[ } I X
-10 =5 5 10
< —

Horizontal Asymptote
y=-2
.
[
—10-— ;

(¥2M each intercept, ¥2M each asymptote)
2 marks

Question 5 (4 marks)

a. cos(x)? + 2 cos(x) tan(x) + tan(x)? — (cos(x)? — 2 cos(x) tan(x) + tan(x)?)  (IM)
cos(x)? — cos(x)? + tan(x)? — tan(x)? + 2 cos(x) tan(x) + 2 cos(x) tan(x)
4 cos(x) tan(x)

4 cos(x) X Sin(x)

4 sin(x)

(1M)

cos(x)

2 marks

(on
(=)
O
72

/NN
o la NIR

o
o
wn

(1M)

=
3

e N— —
Il
SR

= N
Il
ERIE
=]
3

)

3
mainof 0 < x < 3w

o w

Ford

=
Il
w3

(1A)
2 marks
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Question 6 (3 marks)

g'(x) =3x>+8x—3

0=3x%+8x—3 (M)
0=x+3)3x—-1)

1
x=-30rx=z

g(—3) = (—3)° +4(-3)?2 - 3(-3) — 2 = 16, (-3, 16)

9(6)=() +46) -30)-2=-5G-%)

1
g' (%) —4 -3 0 3 1
Sign + 0 — 0 +
Slope / — \ — /
(—3,16) isa maximum (1A)
G—g) IS a minimum (1A)
3 marks
Question 7 (3 marks)
Probability Map to support question 7 (bold is given in question)
A A
1 3 2
B - | = -
10 | 10 5
1] 2|3
B Z - —
5 5 5
3 7
— | =11
10 | 10
a. Pr(A'nB’) =Pr(B") —Pr(AnB"
' n=3_1
Pr(A' nB’) = ;s
Pr(A'nB") = :
1 mark
~ _ Pr(BnA’)
b. Pr(B|A") = o) am)
3
Pr(B|A") = L&
?
Pr(Bl4") = - (1A)
2 marks
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Question 8 (4 marks)

a. flz(ax2 —ax)dx =1

2
[%;— “7’“2]212 =1 o (1M)
ax aXx ax axXx
£a3 _; 2 ] - [ ]

=1 (1IM)

3 2

=1

2 marks

(M)

b?2(2b—3)=0
b=00rb=§

2

n =

Ash >1,thenb =3 (1IM)
2

2 marks
Question 9 (12 marks)

a. Gradient = tan 6, therefore m = tan7 = 1 (1M)
fl@-rb) _

a-b
Tofindb, let f(x) =0
0=x3-3x2+4
Using factor theorem f(2) = 0 and f(—1) = 0, therefore b = —1 (1A)
To find a, sub in (=1, 0)
fla)-0
St 1
a
Pt
fl@=a+1
a®—3a’+4=a+1
a—-3a’—-a+3=0
Using factor theorem f(1) = 0, f(—1) = 0and f(3) = 0, thereforea =1 (1A)
3 marks
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b. f'(x) =3x%—6x
1=3x%—6x (1M)
0=3x*—6x—1
P e

2X3

X = 6+1/36+12
N 6
_ 64443
6
_ 3423

3

(1A)
2 marks

c. Equation of line segmentm =1, f(1) = 2
y—2=1(x—-1)
y=x+1 (1A)
Enclosed area

S0 = (e + D) + e+ D-f@)dx (M)
4 3
[x——x ——+3x] +[——+x +——3x]

-2+ -2

8 square units (1A)
3 marks

1 mark

e. J! FO - Cr e am)
=5 (e

6 4
==+6 (1M)
Difference
==+ V6-8
=+ \/_— -
- Sy \/_ (1A)
marks
3 marks
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