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6(i) When   t = 0,  
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Initially, there are 190 people who were infected by the virus. 

 

 

 

 

 

6(ii) When   N = 0.08(95 000) = 7600,  
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The authority will issue home quarantine orders after 7 days. 
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6(ii) When   t  is very large, 0.6te 0, 
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2 0
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Hence, all 95 000 people will never be infected after a long  

period of time. 
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7(a)(i) (2 − 3𝑥)5 = 32 + 5(16)(−3𝑥) + 10(8)(9𝑥2) + 10(4)(−27𝑥3) + ⋯ 2 



                  = 32 – 240x + 720x2 – 1080x3 + … 
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coefficient of x3 = – 1560 
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Therefore, n is any positive integer which is not a multiple of 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

   

8(i) Maximum speed is 9.2 m/s 
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8(ii) 

 

9.2sin 0.02v t   

 sin 0.02𝑡 = 0 

 0.02𝑡 = 0, 𝜋, 2𝜋, … 

𝑡 = 0, 50𝜋, 100𝜋 
 

 

Since 0 ≤ 𝑡 ≤ 300,  

Megan made a turn at 50𝜋 = 157 seconds. (3.s.f) 
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8(iii) Megan only made 1 turn in her run at 50 s and completed her run at 300s.  

  

 

 

 

 

 

 

 

 

 

9.2sin 0.02  d
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     0 460cos0
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(300 50 ) 460

441.67833 460

901.6783319 m

Total 901.6783319 920 1821.678 m
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Total dist = 1820 m 

 

 

Alternative 
When t = 300, 

s = – 460cos[0.02(300)] + 460 = 18.321668 m 

Dist for 2nd phase = 920 – 18.321668 = 901.6783319 m 

 

Alternative 

3 

   A 

t = 0 
   t = 157 s 

   t = 300 s 



 

 𝑠 = ∫ 9.2 sin 0.02𝑡 𝑑𝑡
50𝜋

0
+ |∫ 9.2 sin 0.02𝑡 𝑑𝑡

300

50𝜋
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0

50𝜋
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300

 

    = [−460 cos 0.02𝑡]0
50𝜋 + [−460 cos 0.02𝑡]50𝜋

300  
    = [−460 cos 0.02(50𝜋) + 460 cos 0]           
         +  |−460 cos 0.02(300) + 460 cos 0.02(50𝜋)| 
    = (460 + 460) + |−441.67833 − 460| 
    = 920 + 901.67833 
    = 1821.67833 
    = 1820  m 

 

Total dist = 1820 m 
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When t = 200 s, 

 

a = – 0.1202704262 

a = – 0.120 m/s2   (3 s.f) 
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9(ii) 

2

2

2

2

d
For any stationary points, 0

d

1
       1 0

4

1
                 1

4

            4 1

1
              

4

1
               

2

y

x

x

x

x

x

x



 







 

 

2 

9(iii)  
x 0.5- 0.5 0.5+  x –0.5- –0.5 –0.5+ 

Sign of d
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 + 0 – 

Slope \ – /  Slope / – \ 

d
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x
 changes from – to + as x 

increases through 0.5, hence 
1

  is a minimum point.
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 d

d

y
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1
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10(a) 10 cos x   1 

10(b)(i) period of g( )x =       or    180o    1 
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10(b)(ii) period of f ( )x  = 2     or    360o    
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10(b)(iii) 
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10(b)(iv) 4sin 2 2cos
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From the sketch, 

No. of solutions = 4 
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10(b)(v) When g(x) is shifted down by 0.5 units, it intersects f(x) 5 times. 

 

Hence, m = 0.5 
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11(i) Let the ht bet the of cylinder be h cm. 
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By Pythagoras’ Theorem, 
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Alternative 
Let the ht bet the top of cylinder and sphere be x cm. 
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11(iii) 2
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Slope / – \  
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changes from – to + as r increases through 4 2 , hence 

4 2  is a maximum point.r   

 

 

Therefore, maximum curved surface area of the cylinder,  

A cm2 is obtained when the height of the cylinder is equal to its diameter. (shown) 
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12(iii) Alternative 
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Therefore, maximum curved surface area of the cylinder,  

A cm2 is obtained when the height of the cylinder is equal to its diameter. (shown) 
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Therefore, maximum curved surface area of the cylinder,  

A cm2 is obtained when the height of the cylinder is equal to its diameter. (shown) 
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Given   f ( ) sin 4  ,  

f ( ) 2 4cos 4  

&    f ( ) sin 4

cos 4
       f ( )

2 4

1 1
    f ( ) cos 4

2 4

1
Given   f (0) ,

4

1 1 1

4 2 4

1

1 1
Hence,   f ( ) cos 4 1

2 4

= f ( ) 4
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f ( ) 1

1 1
2 4cos 4 4 cos 4 1 1

2 4

2 4cos 4 2 cos 4 4 1

5cos 4 5

5 cos 4 1

5 1 2sin 2 1

5 2sin 2

10sin 2      (shown)
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13(i) 1 0 1

5 2 3

1

3

1

3

Using   (7,5),

1
5 (7)

3

8

3

1 8
  equation of line  is .  .......(1)

3 3

1
1

3

3

3

Using   (2,0),

0 3(2)

6

  equation of line  is     3 6.  

AB

AB DC

AD

AD

m

m m

y x c

C

c

c

DC y x

m

m

y x c

A

c

c

AD y x


 



 

 

 



  

 
  

 

  

  

  



    .......(2)

(1) (2),

1 8
3 6

3 3

10 10

3 3

1

When  1,   3(1) 6 3

(1,3)

x x

x

x

x y

D



   





    



 

5  



13(ii) Let   ( , )

1 5 3 1 2 0
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2 2 2 2

2
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0 1 5 3 02

1
2 25 21 0 0 7 5 6
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1
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Alternative,
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1
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13(iv) 1
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Since  is a reflection of ,
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Using   (5,1),

1
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1 8
  equation of line  is .  
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