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Marks allocated are indicated by a number in square brackets, for example, [1] indicates that the line is 
worth one mark. 

Question 1a 
ୢ୷

ୢ୶
 = 2x sinሺ3xሻ ൅ 3xଶ cosሺ3xሻ [2] 

[1] for an application of chain rule 

Question 1b 
fሺxሻ ൌ xeି୶ 

f ᇱሺxሻ ൌ 	 eି୶ െ xeି୶ 

= ሺ1 െ xሻeି୶ [1] 

f ᇱሺ2ሻ ൌ ሺ1 െ 2ሻeିଶ 

ൌ െeିଶ [1] 

Question 2 

׬
ଵ

√ଶ୶ିଵ
dx

ଶ
ଵ ׬ =  ሺ2x െ 1ሻିଵ/ଶdx

ଶ
ଵ  

= ሾሺ2x െ 1ሻଵ/ଶሿଵଶ [1] 

= ሺ2ሺ2ሻ െ 1ሻଵ/ଶ െ ሺ2ሺ1ሻ െ 1ሻଵ/ଶ 

= √3 െ 1 [1]  

Question 3 

Let a = ஘
ଶ
൅

஠

ସ
 

a ∈ ሾ
஠

ସ
,
ଵଵ஠

ସ
ሿ  

[1] for acknowledging the domain 

Substitute a for ஘
ଶ
൅

஠

ସ
: 

tanሺaሻ ൌ √3 

a ൌ 	 tanିଵ √3 

= ஠
ଷ
,
ସ஠

ଷ
,
଻஠

ଷ
 [1] 

Hence, ஘
ଶ
൅

஠

ସ
ൌ 	

஠

ଷ
,
ସ஠

ଷ
,
଻஠

ଷ
 

∴ θ ൌ
஠

଺
,
ଵଷ஠

଺
,
ଶହ஠

଺
 [1] 

Question 4 
eଶ୶ െ 6e୶ ൅ 8 ൌ 0 

ሺe୶ െ 2ሻሺe୶ െ 4ሻ ൌ 0 [1] 

e୶ ൌ 2	or	4 
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∴ x ൌ lnሺ2ሻ or	ln	ሺ4ሻ [1] 

Question 5a 
ran୤ ൌ R 

dom୥ ∈ ሾ
1
2
,∞ሻ 

∴ ran୤ ⊈ dom୥ 

Hence, gሺfሺxሻሻ does not exist. [1] 

Question 5b 
f൫gሺxሻ൯ ൌ െ4ሺ2x െ 1ሻଷ/ଶ [1] 

∴ dom୤୭୥ ∈ ሾ
ଵ

ଶ
,∞ሻ [1] 

ran୤୭୥ ∈ ሺെ∞, 0ሿ [1] 

Question 6a 
Find the y- intercept:  

y ൌ lnሺ3 െ 0ሻ ൌ lnሺ3ሻ [1] 

Rearrange the equation in terms of x: 

y ൌ lnሺ3 െ xሻ 

e୷ ൌ 3 െ x 

x ൌ 3 െ e୷ [1] 

Find the area enclosed: 

׬ 3 െ e୷
୪୬ሺଷሻ

଴ dy  

ൌ ሾ3y െ e୷ሿ଴
୪୬	ሺଷሻ [1] 

=൫3 lnሺ3ሻ െ e୪୬	ሺଷሻ൯ െ ሺ0 െ e଴ሻ 

= 3 lnሺ3ሻ െ 3 ൅ 1 

=3 lnሺ3ሻ െ 2 [1] 

Question 6b 
ሺx, yሻ → ሺx, െyሻ → ሺx,െ2yሻ → ሺx ൅ 1,െ2yሻ → ሺxᇱ, yᇱሻ [1] 

xᇱ ൌ x ൅ 1 

x ൌ xᇱ െ 1 

yᇱ ൌ െ2y 

y ൌ െ
yᇱ

2
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െ
yᇱ

2
ൌ logୣሺ3 െ ሺxᇱ െ 1ሻሻ 

∴ yᇱ ൌ െ2logୣሺ4 െ xᇱሻ [1] 

Question 7a i 
E(X) = 0.2*4 + 0.4*5 + 0.3*6 + 0.1*7 

=5.3 [1] 

Question 7a ii 
Pr(X>5.3) = Pr (X=6) + Pr(X=7)  

= 0.3 + 0.1  

= 0.4 [1] 

Question 7b 
Var(X) = 0.81 

Sd(X) = ඥVarሺXሻ = 0.9 [1] 

sd(2X-1) = 4sd(X) 

= 4*0.9 

=3.6 [1] 

Question 8 
f ᇱሺxሻ ൌ 6x െ 4 

f ᇱሺ2ሻ ൌ 12 െ 4 ൌ 8 [1] 

Gradient of the tangent at x=2 is 8.  

Hence the gradient of the normal is ିଵ
଼

 [1] 

fሺ2ሻ ൌ 4  

∴the equation of normal: 

y െ 4 ൌ
െ1
8
ሺx െ 2ሻ 

y ൌ
ିଵ

଼
x ൅

ଵ଻

ସ
 [1] 

Question 9 

σ୮ෝ ൌ ඨ
pሺ1 െ pሻ

n
 

0.2ଶ ൌ
଴.ଵ∗଴.ଽ

୬
 [1] 

n ൌ 2.25 [1] 
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Question 10a 

  = √9 = 3 

Pr(33<X<42) = Pr (36 –  <X<36 + 2 ) [1] 

= 0.68 * 0.5 + 0.95 * 0.5 

= 0.815 [1] 

Question 10b  

Pr (X<39|X>36) = ଴.଺଼∗଴.ହ
଴.ହ

 = 0.68 [1] 

Question 11a 
Let radius of the oil in container = r 

h:r = 20:5 = 4:1 

Hence, r = ୦
ସ
 [1] 

V = ଵ
ଷ
	base ∗ height 

= ଵ
ଷ
 * πrଶ*h 

= ଵ
ଷ
 * πሺ୦

ସ
ሻଶ*h 

V= ୦
య஠

ସ଼
 [1] 

Question 11b 

Vሺ15ሻ ൌ
15ଷπ
48

 

Vሺ15ሻ ൌ
ଵଵଶହ஠

ଵ଺
	cmଷ [1] 

Question 11c 

V ൌ
hଷπ
48

 

ୢ୚

ୢ୦
ൌ

୦మ஠

ଵ଺
 [1] 

π ൌ
hଶπ
16

 

hଶ ൌ 16 

h ൌ േ4 

h ൌ 4	since	h ൐ 0	ሾ1ሿ 

 

 

 


