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1. (a) Determine  

                (i)   lim
௫→ଷ

𝑥ଷ − 9𝑥

𝑥 − 3
                                                                                                                                                             [18] 

(ii) lim
௫→଴

sin 5𝑥

2𝑥
                                                                                                                                                                   ൤
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         (b)  Find the values of 𝑥 for which 
௫మାଵ

|ଶ௫ାଷ|ି଺
 is discontinuous.       ቂ−
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ଶ
,

ଷ

ଶ
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(c)  A function 𝑓(𝑥) is defined as  

𝑓(𝑥) = ቄ
𝑥 + 2     𝑥 ≤ 2
     𝑥ଶ      𝑥 > 2

 

(i) Find lim
௫→ଶ

𝑓(𝑥).                            [4] 

(ii) Determine whether 𝑓(𝑥) is continuous at 𝑥 = 2. Give a reason for your answer.           [Yes] 

        (d)  Differentiate 𝑓(𝑥) = sin 2𝑥 using first principles.                    [2 cos 2𝑥] 

Total 23 Marks 

 

2. Given that 𝑦 = 8𝑥 +
ଵ

௫
, determine the equation of the tangent to the curve at the point where 𝑥 = 1.      

[𝑦 = 7𝑥 + 2] 

TOTAL 6 Marks 

3. The curve 𝐶 has equation 𝑦 =
௫

ଵା௫మ.  

(i) Show that 
ௗ௬

ௗ௫
=

ଵି௫మ

(ଵା௫మ)మ         

(ii) Determine the coordinates of the stationary points on 𝐶.                ቂቀ1,
ଵ

ଶ
ቁ , ቀ−1, −

ଵ

ଶ
ቁቃ 

Total 7 Marks 

  



4.  

 

Fig. 1 shows an open tank in the shape of a triangular prism. The vertical ends 𝐴𝐵𝐸 and 𝐷𝐶𝐹 are identical 

isosceles triangles, angle 𝐴𝐵𝐸 = angle 𝐵𝐴𝐸 = 30°. The length of 𝐴𝐷 is 40 cm. The tank is fixed in position 

with the open top 𝐴𝐵𝐶𝐷 horizontal. Water is poured into the tank at a constant rate of 100 cmଷsିଵ. The 

depth of water, 𝑡 seconds after filling starts, is ℎ cm (see Fig. 2). 

(i) Show that, when the depth of water in the tank is ℎ cm, the volume, 𝑉 cmଷ, of water in the tank is 

given by 𝑉 = ൫40√3൯ℎଶ.                   

(ii) Find the rate at which ℎ is increasing when ℎ = 4.            ቂ
ହ√ଷ

ଵ଺
ቃ  

Total 6 Marks 

 

5. The parametric equations of a curve are given by 

𝑥 = cos 𝜃 , 𝑦 = sin 2𝜃 , 0 ≤ 𝜃 ≤ 2𝜋 

find 
ௗ௬

ௗ௫
.                                      ቂ−

ଶ ୡ୭ୱ ଶ

ୱ୧୬ ఏ
ቃ 

Total 4 Marks 

6. Use the substitution 𝑢 = sin 𝑥 + 2 to show that  

න cos 𝑥 (2 + sin 𝑥)଺  𝑑𝑥 =
(2 + sin 𝑥)଻

7
+ 𝑐 

Total 8 Marks 

  

ℎ cm 



7. The diagram below represents the finite region 𝑅 which is enclosed by the curve 𝑦 = 𝑥ଷ − 1 and the lines 

𝑥 = 0 and 𝑦 = 0. 

 

Calculate the volume of the solid that results from rotating 𝑅 about the 𝑦 − axis.           ቂ
ଷగ

ହ
ቃ 

Total 6 Marks 

  




