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CAS should be used whenever possible to speed up the solution 

process. 

 

SECTION A 
 
 

1 2 3 4 5 6 7 8 9 10 

B B D D D B B B E C 
 

11 12 13 14 15 16 17 18 19 20 

C E B C A D D E A C 

 

Q1  byyxx =++− 46 22 , ( ) ( ) 4923
22

++=++− byx   

.: 3=a , 2
513 =+b , 12=b     B 

 

Q2  Domain: 1141 ≤−≤− x , 240 ≤≤ x , 
2

1
0 ≤≤ x     

Range: ( )
2
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π

π 2
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Q3  ( ) ( )( )
( )( )23

13

+−

−−
=
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+

−
=

x

x
xf  and 2 and 3 −≠x  D

      

Q4         D 

 

Q5  ( ) ( ) 16
22

=−−+ zzzz , 1644 22 =+ yx , 222 2=+ yx   D 

 

Q6  iz 3−=  is also a root (conjugate root theorem)   B 

 

Q7        B  

 

Q8  ( )∫∫ −×=×
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Q9  00 =x , 20 =y , 2=
dx

dy
 

    10.01 =x , 20.2210.021 =×+≈y     E 

 

Q10  yx sin
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1
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2
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Q11  
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8

k
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j
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2i
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.: 4.112=θ         C 
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~
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i
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8
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3

1
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Q13  ( ) j
~

2
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i
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~
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−−=& , ( ) j

~
i
~

9r −−=&     B 

 

Q14  The diagonals of a rhombus are perpendicular.   C 
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2

3
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Q16  
v

v
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v
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dt elog
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u
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v

v
t e
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1
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1
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Q17  01260sin2 =−° gT , g
g

T 34
60sin

6
=

°
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Q18  133103 =×−=−= YXZµ   

( ) ( ) 10238 222 =−+=Zσ      E 
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7
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n
X

σ
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Normal: ( ) 1007.032Pr ≈>X     A 

 

Q20         C 
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SECTION B 
 

Q1a  ( ) 242
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Q1c  Equation of f : 
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Equation of 1−f : 
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Q1eii  3.067 by CAS 
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Q3a  t

e eN
4.0
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e e
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d
N
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t
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Q3b  0=t , 336log 4.0 =−= − t

e eN , 203 ≈= eN  

 

Q3c  As ∞→t , 6log →Ne
, 403→N  for integer N  
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Q3di  ( )NN
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Q4c  At Tt = , xy −= , 
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Q4d  ( ) 3454.313
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=+=
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&
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Q5a  Consider the two particles together: ( )agg 133 +=− , 
2

g
a =  

 

Q5b  Consider the 1 kg particle: 
2

11

g
gT ×=− , 

2

3
1

g
T =  

 

Q5c  Consider the two particles together:  

( )bgg 1330sin3 +=−° , 
8

g
b =  

 

Q5d  Consider the two particles together: 0sin3 =−° gg θ  

.: 
3

1
sin =°θ , 5.19≈θ  

 

Q5e  Consider the two particles together:  

( ) 







−+=°−

2

3
1

4
13sin3

g
gg θ , 

2

3
1sin31 −=°− θ  

.: 
2

1
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Q6a  0H : The mean lifetime is that  claimed by the manufacturer. 

( 10=µ ) 

1H : The mean lifetime is less than that  claimed by the 

manufacturer. ( 10<µ ) 

 

Q6b  1=≈ sσ , ( ) 2.0
25

1
sd =≈=

n
X

σ
, ( ) 10E == µX  

( ) 067.0
2.0

107.9
Pr10|7.9Prvalue- ≈







 −
≤==≤= ZXp µ  

 

Q6c  Since 05.0value- >p , .: 0H  should not be rejected at the 

5% level of significance. 

 

Q6d  ( ) 05.010|Pr ==< ∗ µCX , 05.0
2.0
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 −
<

∗
C

Z  

.: 64485.1
2.0

10
−≈

−∗
C

, 671.9≈∗
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Q6ei  ( ) 






 −
>==>

2.0

5.9671.9
Pr5.9|671.9Pr ZX µ  

( ) 196.0855.0Pr ≈>≈ Z  

 

Q6eii  Type II error:  

05.0196.0value- >≈p , it supports that the actual mean lifetime 

is 5.9=µ , .: 0H  is not true but it is not rejected. 
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