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(Please show all your work here and write your answers in the designated space) 
 
[PART I]                          3 points/each * 20 questions (total 60 points) 
1. Calculate. 
 
−2 + 5 − 9 = −6 
 
 
 
 
 
 
 
−4.7 + 8.5 = 3.8 
 
 
 
 
 
 

5 − 9 ÷
1
3

= 5 − 27 = −22 

 
 
 
 
 
 
 

0.6 + 1
4
− 1 = 3

5
+ 1

4
− 1 = 12+5−20

20
= − 𝟑𝟑

𝟐𝟐𝟐𝟐
  or  -0.15 

 
 
 
 
 



2 
 

 
 
 
7
2

× −
3
7

÷
3
4

=  
7 × −3 × 4
2 × 7 × 3

= −2 

 
 
 
 
 
 
 
 
�3 − √7��2 + √7� = 6 + 3√7 − 2√7 − 7 = √7 − 1 or −1 + √7 
 
 
 
 
 
 
 
 
 

�√5 − 2�
2

= 5 − 6√5 + 4 = 9 − 4√5 

 
 
 
 
 
 
 

32 ÷ 3−3 ÷ 34 = 32 ×
1

3−3
×

1
34

= 32+3−4 = 31 = 3 
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�35 × �1
3
�
3

× 33 �
2
5

÷  1
32

= (35 × 3−3 × 33 )
2
5 ÷ 3−2 = 32 × 32 = 𝟑𝟑𝟒𝟒 𝒐𝒐𝒐𝒐 81 

 
2.  Solve the following equations or inequality. 
 

𝑥𝑥 + 5 =
𝑥𝑥
3

+ 3 

 

𝑥𝑥 −
𝑥𝑥
3

= −5 + 3  

3𝑥𝑥 − 𝑥𝑥
3

= −2 

2
3
𝑥𝑥 = −2 

𝑥𝑥 = −2 ×
3
2

  

𝒙𝒙 = −𝟑𝟑 
 

�5𝑥𝑥 + 3𝑦𝑦 = 4
𝑥𝑥 − 𝑦𝑦 = 4  

 

   � 5𝑥𝑥 + 3𝑦𝑦 = 4
5𝑥𝑥 − 5𝑦𝑦 = 20 

   8𝑦𝑦 = −16 
   
   𝒙𝒙 = 𝟐𝟐 
   𝒚𝒚 = −𝟐𝟐 
 
−4𝑥𝑥 + 16 > 0 
 
−4𝑥𝑥 > −16 

𝑥𝑥 <
−16
−4

 

𝑥𝑥 < 4 
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3. Factorize the following quadratic equation. If not possible, use the solution formula to 
solve it. 
 
𝑥𝑥2 − 5𝑥𝑥 + 6 = 0   
 
   (𝑥𝑥 − 3)(𝑥𝑥 − 2) = 0  
  𝒙𝒙 = 𝟑𝟑,𝟐𝟐 
 
𝑥𝑥2 − 8𝑥𝑥 = −3 
 

x =
−(−8) ± �(−8)2 − 4 × 1 × 3 

2 × 1
 

x =
8 ± √52 

2
 

𝐱𝐱 = 𝟒𝟒 ± √𝟏𝟏𝟏𝟏 
or------------------------------ 
(𝑥𝑥 − 4)2 − 16 = −3 
(𝑥𝑥 − 4)2 = 13 
𝑥𝑥 − 4 = ±√13 
𝒙𝒙 = 𝟒𝟒 ± √𝟏𝟏𝟏𝟏 
 
Expand the following formula. 
 (2𝑥𝑥 + 3)(3𝑥𝑥 − 4) 
 = 6𝑥𝑥2 − 8𝑥𝑥 + 9𝑥𝑥 − 12 
=6𝒙𝒙𝟐𝟐 + 𝒙𝒙 − 𝟏𝟏𝟏𝟏 

4. When 𝑎𝑎 = 3  and  b = −1
4
 , what is the value of 

  𝑎𝑎2 + 2
𝑏𝑏
− 4

3
𝑎𝑎𝑎𝑎 − 4𝑏𝑏2 

= 32 +
2

− 1
4
−

4
3

× 3 × �−
1
4
� − 4(−

1
4

)2 

   = 9 − 8 + 1 − 1
4
 

   = 𝟕𝟕
𝟒𝟒

    𝒐𝒐𝒐𝒐    𝟏𝟏.𝟕𝟕𝟕𝟕 
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5.  Determine the first derivative of 
 𝑓𝑓(𝑥𝑥) = −3𝑥𝑥3 − 4𝑥𝑥2 + 6𝑥𝑥 + 35 
 

𝑓𝑓(𝑥𝑥)′ = −9𝑥𝑥2 − 8𝑥𝑥 + 6 
 
 
 
6. When 𝑥𝑥 = 𝑎𝑎, find the first derivative of  

𝑓𝑓(𝑥𝑥) = 4𝑥𝑥3 − 3𝑥𝑥   
 

𝑓𝑓(𝑥𝑥)′ = 12𝑥𝑥2 − 3 
 

 𝒇𝒇(𝒂𝒂)′ = 𝟏𝟏𝟏𝟏𝒂𝒂𝟐𝟐 − 𝟑𝟑 
 
7. Find definite integral of 

� (4𝑥𝑥2 − 2𝑥𝑥 + 5)
2

0
𝑑𝑑𝑑𝑑 

  = �4
3
𝑥𝑥3 − 2

2
𝑥𝑥2 + 5𝑥𝑥�

0

2
 

= {
4
3

(2)3 − 22 + 5・2}－0 

 = 4×8
3
− 4 + 10 = 32

3
+ 6 

 = 32+18
3

 = 𝟓𝟓𝟓𝟓
𝟑𝟑

 
 
8. Find definite integral of 

� (4𝑥𝑥 − 5)
3

1
𝑑𝑑𝑑𝑑 

 
= [2𝑥𝑥2 − 5𝑥𝑥]13 

 = (18 − 15) − (2 − 5) 
 = 3 + 3 

 = 6 
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(Please show all your work here and write your answers in the designated space) 
[PART II]   4 points/each * 10 questions (total 40 points) 
1. The points on a plane coordinate, (−6, 2), (4,−3), and (6, 𝒂𝒂), lie on the same line. 

Find the value a. 
 
This straight line is expressed as follows: 

𝑦𝑦 = 𝑏𝑏𝑏𝑏 + 𝑐𝑐 -① 

Substitute points (−6, 2), (4,−3) into ① 

 �2 = −6𝑏𝑏 + 𝑐𝑐
−3 = 4𝑏𝑏 + 𝑐𝑐 

−5 = 10𝑏𝑏   𝑏𝑏 = − 1

2
 

−3 = 4 ×(− 1

2
)  + 𝑐𝑐       −3 = −2 + 𝑐𝑐        𝑐𝑐 = −1 

This straight line is 𝑦𝑦 = − 1

2
𝑥𝑥 − 1 －② 

Substitute point (6, 𝒂𝒂) into ② 

𝑎𝑎 = − 1

2
×(6) − 1         𝒂𝒂 = −𝟒𝟒 

2. Round off  53.89  AT the first decimal place. 

54 
3. Calculate the average height of the WHOLE people. 
 
 
 
 
 
 
(12 × 160cm + 8 × 170cm) ÷ 20 

 = (1920 + 1360) ÷ 20 
 = 3280 ÷ 20 
 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 

Group A 
 12 people 

 Average height:  

160 cm 

Group B 
 8 people 

 Average height :  

 170 cm 
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4.  There are 6 values below. 

 

�−
4
5 , 0, −

3
4 ,

5
4 , √2, −0.70 � 

 
(1) Find the maximum value. 

 
√2 
 
(2) Find the minimum value. 

 

−
4
5 

 
 
 
(3) Calculate the average of the six values. 

 

�−
4
5

+ 0 −
3
4

+
5
4

+ √2 − 0.70� ÷ 6 

=�− 16
20
− 15

20
+ 25

20
+ √2 − 14

20
� ÷ 6 

= �−
16
20

−
15
20

+
25
20

+ √2 −
14
20
� ÷ 6 

= �−1 + √2� ÷ 6 

= −
𝟏𝟏 − √𝟐𝟐
𝟔𝟔

=
√𝟐𝟐 − 𝟏𝟏
𝟔𝟔

 

or 

�−
4
5

+ 0 −
3
4

+
5
4

+ √2 − 0.70� ÷ 6 

=(−0.8 − 0.75 + 1.25 + 1.414 − 0.7) ÷ 6 
 
= 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 
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5.  The table below shows a survey result of spending time for voluntary activity each 

week.  
Answer the following questions. 

 
(1) How many people are in the group 1 ~ 3 hours? 

 
1 + 3 =4 people 

 
 

(2) How many people spent 4 hours or more? 
 

3 + 0 + 1 =4 people 
 
 

(3) What percentage of the people spent less than 3 hours ? 
 

7 + 1 + 3 = 11 
11 / 20 = 55 % 

 
 

(4) Find the average amount of time spent on voluntary activities. 
 
 

Average＝(0.5 × 7＋1.5 × 1＋2.5 × 3＋3.5 × 5＋4.5 × 3＋5.5 × 0＋6.5 × 1) / 20 
＝(3.5＋1.5＋7.5＋17.5＋13.5＋0＋6.5 ) / 20 
=50 / 20 
＝2.5 hours 

Spending time (hours) Number of People 
0 to less than 1 7 
1 to less than 2 1 
2 to less than 3 3 
3 to less than 4 5 
4 to less than 5 3 
5 to less than 6 0 
6 to less than 7 1 


