
MathConceptition 2022 S1 

P. 1 

 

題目 分數 

1) It is known that P is 0.4 times of Q, how many times is Q of P? 

已知 P是 Q的 0.4倍，那麼 Q是 P的多少倍？ 

 

 

 

[3%] 

2) The general term Tn of a sequence is ( 1)( 2)
( 1)( 2)
n n
n n
 
 

. Find the 9th term in the 

sequence. Express the answer in its simplest fraction. 

一個數列的通項是
( 1)( 2)
( 1)( 2)
n n
n n
 
 

。求該數列的第 9項，並以最簡分數表示答

案。 

 

 

 
 

[3.1%] 

3) Expand 2( 5)( 1)( 5)x x x    in descending order. 

展開 2( 5)( 1)( 5)x x x   ，並以降冪法排列。 

 

 

 

 

 

 

[3.2%] 

4) Simplify 2022
5729

 to its simplest form. 

化簡 2022
5729

 至最簡分數。 

 

 

 

 
 

[3.3%] 

𝑇� =
(9–1)(9 − 2)
(9 + 1)(9 + 2) =

28
55 

(𝑥 − 5)(𝑥� − 1)(𝑥 + 5) 
= (𝑥� − 5𝑥� − 𝑥 + 5)(𝑥 + 5) 
= 𝑥� + 5𝑥� − 5𝑥� − 25𝑥� − 𝑥� − 5𝑥 + 5𝑥 + 25 
= 𝑥� − 26𝑥� + 25 

2022
5729 =

2 × 3 × 337
17 × 337 = 6

17 

𝑃 = 0.4𝑄 
∴ 𝑄 = 2.5𝑃 
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5) In the figure, ∆ABC is a right-angled triangle and DB = DC. Find the value of x. 

圖中∆ABC是一個直角三角形，而 DB = DC。求 x的值。 
 

 

 

 

 

 

 

 
 

 

 

 

[3.4%] 

6) Find the sum of all positive factors of 2022. 

求 2022的所有正因數之和。 

 

 

 

 

 

[3.5%] 

7) It is known that 4 2 8a b c b a cx y z      is a linear equation with three 

unknowns. Find the value of b. 

已知4 2 8a b c b a cx y z     是三元一次方程，求 b的值。 
 

 

 

 

 

 

 

[3.6%] 

Factors of 2022: 1, 2, 3, 6, 337, 674, 1011, 2022 
Sum = 1 + 2 + 3 + 6 + 337 + 674 + 1011 + 2022 = 4056 

67° 

A 

B C 

D x° 

𝑎 + 𝑏 = 1 − (1) 
𝑐 − 𝑏 = 1 − (2) 
𝑎 − 𝑐 = 1 − (3) 
(1) + (2) + (3), 2𝑎 = 3 

∴ 𝑎 = 112 , 𝑏 = −1
2 

∠DBC = 90° – 67° = 23°  

∠DBC = ∠DCB = 23° 

x = ∠DCB + ∠DBC = 46° 

MathConceptition 2022 S1 

P. 2 

 

5) In the figure, ∆ABC is a right-angled triangle and DB = DC. Find the value of x. 

圖中∆ABC是一個直角三角形，而 DB = DC。求 x的值。 
 

 

 

 

 

 

 

 
 

 

 

 

[3.4%] 

6) Find the sum of all positive factors of 2022. 

求 2022的所有正因數之和。 

 

 

 

 

 

[3.5%] 

7) It is known that 4 2 8a b c b a cx y z      is a linear equation with three 

unknowns. Find the value of b. 

已知4 2 8a b c b a cx y z     是三元一次方程，求 b的值。 
 

 

 

 

 

 

 

[3.6%] 

Factors of 2022: 1, 2, 3, 6, 337, 674, 1011, 2022 
Sum = 1 + 2 + 3 + 6 + 337 + 674 + 1011 + 2022 = 4056 

67° 

A 

B C 

D x° 

𝑎 + 𝑏 = 1 − (1) 
𝑐 − 𝑏 = 1 − (2) 
𝑎 − 𝑐 = 1 − (3) 
(1) + (2) + (3), 2𝑎 = 3 

∴ 𝑎 = 112 , 𝑏 = −1
2 

∠DBC = 90° – 67° = 23°  

∠DBC = ∠DCB = 23° 

x = ∠DCB + ∠DBC = 46° 
c

M
at

hC
on

ce
pt

 E
du

ca
tio

n

A
ll 

R
ig

ht
s R

es
er

ve
d

Fo
r I

nt
er

na
l U

se
 O

nl
y

N
ot

 F
or

 S
al

e



MathConceptition 2022 S1 

P. 2 

 

5) In the figure, ∆ABC is a right-angled triangle and DB = DC. Find the value of x. 

圖中∆ABC是一個直角三角形，而 DB = DC。求 x的值。 
 

 

 

 

 

 

 

 
 

 

 

 

[3.4%] 

6) Find the sum of all positive factors of 2022. 

求 2022的所有正因數之和。 

 

 

 

 

 

[3.5%] 

7) It is known that 4 2 8a b c b a cx y z      is a linear equation with three 

unknowns. Find the value of b. 

已知4 2 8a b c b a cx y z     是三元一次方程，求 b的值。 
 

 

 

 

 

 

 

[3.6%] 

Factors of 2022: 1, 2, 3, 6, 337, 674, 1011, 2022 
Sum = 1 + 2 + 3 + 6 + 337 + 674 + 1011 + 2022 = 4056 

67° 

A 

B C 

D x° 

𝑎 + 𝑏 = 1 − (1) 
𝑐 − 𝑏 = 1 − (2) 
𝑎 − 𝑐 = 1 − (3) 
(1) + (2) + (3), 2𝑎 = 3 

∴ 𝑎 = 112 , 𝑏 = −1
2 

∠DBC = 90° – 67° = 23°  

∠DBC = ∠DCB = 23° 

x = ∠DCB + ∠DBC = 46° 

MathConceptition 2022 S1 

P. 1 

 

題目 分數 

1) It is known that P is 0.4 times of Q, how many times is Q of P? 

已知 P是 Q的 0.4倍，那麼 Q是 P的多少倍？ 

 

 

 

[3%] 

2) The general term Tn of a sequence is ( 1)( 2)
( 1)( 2)
n n
n n
 
 

. Find the 9th term in the 

sequence. Express the answer in its simplest fraction. 

一個數列的通項是
( 1)( 2)
( 1)( 2)
n n
n n
 
 

。求該數列的第 9項，並以最簡分數表示答

案。 

 

 

 
 

[3.1%] 

3) Expand 2( 5)( 1)( 5)x x x    in descending order. 

展開 2( 5)( 1)( 5)x x x   ，並以降冪法排列。 

 

 

 

 

 

 

[3.2%] 

4) Simplify 2022
5729

 to its simplest form. 

化簡 2022
5729

 至最簡分數。 

 

 

 

 
 

[3.3%] 

𝑇� =
(9–1)(9 − 2)
(9 + 1)(9 + 2) =

28
55 

(𝑥 − 5)(𝑥� − 1)(𝑥 + 5) 
= (𝑥� − 5𝑥� − 𝑥 + 5)(𝑥 + 5) 
= 𝑥� + 5𝑥� − 5𝑥� − 25𝑥� − 𝑥� − 5𝑥 + 5𝑥 + 25 
= 𝑥� − 26𝑥� + 25 

2022
5729 =

2 × 3 × 337
17 × 337 = 6

17 

𝑃 = 0.4𝑄 
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5) In the figure, ∆ABC is a right-angled triangle and DB = DC. Find the value of x. 

圖中∆ABC是一個直角三角形，而 DB = DC。求 x的值。 
 

 

 

 

 

 

 

 
 

 

 

 

[3.4%] 

6) Find the sum of all positive factors of 2022. 

求 2022的所有正因數之和。 

 

 

 

 

 

[3.5%] 

7) It is known that 4 2 8a b c b a cx y z      is a linear equation with three 

unknowns. Find the value of b. 

已知4 2 8a b c b a cx y z     是三元一次方程，求 b的值。 
 

 

 

 

 

 

 

[3.6%] 

Factors of 2022: 1, 2, 3, 6, 337, 674, 1011, 2022 
Sum = 1 + 2 + 3 + 6 + 337 + 674 + 1011 + 2022 = 4056 

67° 

A 

B C 

D x° 

𝑎 + 𝑏 = 1 − (1) 
𝑐 − 𝑏 = 1 − (2) 
𝑎 − 𝑐 = 1 − (3) 
(1) + (2) + (3), 2𝑎 = 3 

∴ 𝑎 = 112 , 𝑏 = −1
2 

∠DBC = 90° – 67° = 23°  

∠DBC = ∠DCB = 23° 

x = ∠DCB + ∠DBC = 46° 
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8) Find the perimeter of the parallelogram ABCD. 

求平行四邊形 ABCD的周界。 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

[3.7%] 

9) The ratio of the exterior angles of a convex nonagon is 1: 2 :3: 4 :5:6 :7 :8:9 . If 

the largest interior angle of the nonagon is x°, find the value of x.  

一個凸九邊形的外角比為1: 2 :3: 4 :5:6 :7 :8:9。如果該九邊形最大的內角

是 x°，求 x的值。 

 

 

 

 

 

[4.8%] 

10) Find the value of 2.022 1.23  and show your answer in recurring decimals. 

求2.022 1.23 的值，並以循環小數表示答案。 

 

 

 

 

[4.9%] 

11) In a monomial a2b, the value of a decreased by 20% and the value of b increased [5.1%] 

A(–4, 2) B(6, 2) 

y 

x 

C(–7, –2) D(3, –2) 

𝐴𝐶 = �(2 − (−2)� + �(−4) − (−7)�� = 5 
𝐶𝐷 = 3 − (−7) = 10  
𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = (10 + 5) × 2 = 30 

2. 0̇22̇ = 2.022022 … 
  1. 2̇3̇ = 1.232323 … 
2. 0̇22̇ + 1. 2̇3̇ = 3. 2̇54345̇ 

最小的外角 = 360° × �
����������������� = 8° 

最大的內角 = 180° – 8° = 172°  
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8) Find the perimeter of the parallelogram ABCD. 

求平行四邊形 ABCD的周界。 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

[3.7%] 

9) The ratio of the exterior angles of a convex nonagon is 1: 2 :3: 4 :5:6 :7 :8:9 . If 

the largest interior angle of the nonagon is x°, find the value of x.  

一個凸九邊形的外角比為1: 2 :3: 4 :5:6 :7 :8:9。如果該九邊形最大的內角

是 x°，求 x的值。 

 

 

 

 

 

[4.8%] 

10) Find the value of 2.022 1.23  and show your answer in recurring decimals. 

求2.022 1.23 的值，並以循環小數表示答案。 

 

 

 

 

[4.9%] 

11) In a monomial a2b, the value of a decreased by 20% and the value of b increased [5.1%] 

A(–4, 2) B(6, 2) 

y 

x 

C(–7, –2) D(3, –2) 

𝐴𝐶 = �(2 − (−2)� + �(−4) − (−7)�� = 5 
𝐶𝐷 = 3 − (−7) = 10  
𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = (10 + 5) × 2 = 30 

2. 0̇22̇ = 2.022022 … 
  1. 2̇3̇ = 1.232323 … 
2. 0̇22̇ + 1. 2̇3̇ = 3. 2̇54345̇ 

最小的外角 = 360° × �
����������������� = 8° 

最大的內角 = 180° – 8° = 172°  
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A(–4, 2) B(6, 2) 

y 

x 

C(–7, –2) D(3, –2) 

𝐴𝐶 = �(2 − (−2)� + �(−4) − (−7)�� = 5 
𝐶𝐷 = 3 − (−7) = 10  
𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = (10 + 5) × 2 = 30 

2. 0̇22̇ = 2.022022 … 
  1. 2̇3̇ = 1.232323 … 
2. 0̇22̇ + 1. 2̇3̇ = 3. 2̇54345̇ 

最小的外角 = 360° × �
����������������� = 8° 

最大的內角 = 180° – 8° = 172°  
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by 40%. If the percentage of the new value of the monomial to its original value 

is x%, find the value of x. 

在單項式 a2b中，a的值減少了 20%，而 b的值增加了 40%。如果單項式

的新值是原值的百分之 x，求 x的值。 
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13) Find the units digit of 2022 20223 8 . 
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15) Find the value of 1 1 1 1 1...
4 16 64 256 16384
     . [6.5%] 

∵ 211 is a prime number 

∴ H.C.F. = 1 

32022的個位 = 32的個位 = 9 

82022的個位 = 82的個位 = 4 

∴ 個位值 = 9 + 4 = 3 

New value of a2b = (0.8a)2(1.4)b = 0.896 a2b 

∴ 89.6% 

4� + 8� + 12� +⋯+ 36� 
= 4�(1� + 2� + 3� +⋯9�) 

= 4� × 9� × (9 + 1)�
4  

= 129600 
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8) Find the perimeter of the parallelogram ABCD. 

求平行四邊形 ABCD的周界。 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

[3.7%] 

9) The ratio of the exterior angles of a convex nonagon is 1: 2 :3: 4 :5:6 :7 :8:9 . If 

the largest interior angle of the nonagon is x°, find the value of x.  

一個凸九邊形的外角比為1: 2 :3: 4 :5:6 :7 :8:9。如果該九邊形最大的內角

是 x°，求 x的值。 
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10) Find the value of 2.022 1.23  and show your answer in recurring decimals. 
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by 40%. If the percentage of the new value of the monomial to its original value 

is x%, find the value of x. 

在單項式 a2b中，a的值減少了 20%，而 b的值增加了 40%。如果單項式

的新值是原值的百分之 x，求 x的值。 

 

 

 

 

12) Find the H.C.F. of 2022 and 211. 

求 2022和 211的最大公因數。 

 

 

 

 

[5.2%] 

13) Find the units digit of 2022 20223 8 . 

求 2022 20223 8  的個位值。 

 

 

 

 

 

[6.3%] 

14) Find the value of 3 3 3 34 8 12 ... 36    . 

求 3 3 3 34 8 12 ... 36     的值。 

 

 

 

 

 

 

[6.4%] 

15) Find the value of 1 1 1 1 1...
4 16 64 256 16384
     . [6.5%] 

∵ 211 is a prime number 

∴ H.C.F. = 1 

32022的個位 = 32的個位 = 9 

82022的個位 = 82的個位 = 4 

∴ 個位值 = 9 + 4 = 3 

New value of a2b = (0.8a)2(1.4)b = 0.896 a2b 

∴ 89.6% 

4� + 8� + 12� +⋯+ 36� 
= 4�(1� + 2� + 3� +⋯9�) 

= 4� × 9� × (9 + 1)�
4  

= 129600 
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16) What is the remainder when the 2020-digit number 20222022…2022 is divided 
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by 40%. If the percentage of the new value of the monomial to its original value 

is x%, find the value of x. 

在單項式 a2b中，a的值減少了 20%，而 b的值增加了 40%。如果單項式

的新值是原值的百分之 x，求 x的值。 

 

 

 

 

12) Find the H.C.F. of 2022 and 211. 

求 2022和 211的最大公因數。 

 

 

 

 

[5.2%] 

13) Find the units digit of 2022 20223 8 . 

求 2022 20223 8  的個位值。 

 

 

 

 

 

[6.3%] 

14) Find the value of 3 3 3 34 8 12 ... 36    . 

求 3 3 3 34 8 12 ... 36     的值。 

 

 

 

 

 

 

[6.4%] 

15) Find the value of 1 1 1 1 1...
4 16 64 256 16384
     . [6.5%] 

∵ 211 is a prime number 

∴ H.C.F. = 1 

32022的個位 = 32的個位 = 9 

82022的個位 = 82的個位 = 4 

∴ 個位值 = 9 + 4 = 3 

New value of a2b = (0.8a)2(1.4)b = 0.896 a2b 

∴ 89.6% 

4� + 8� + 12� +⋯+ 36� 
= 4�(1� + 2� + 3� +⋯9�) 

= 4� × 9� × (9 + 1)�
4  

= 129600 
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18) If an arithmetic sequence has at least three terms, the first term must be 1 and the 
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the sequences that fits the above requirements.  

若一等差數列最少有 3項，首項必為 1，末項必為 2022，而所有項均為整

數。求所有符合條件的數列的數列和之和。 

 

 

 

 

 

 

 

 

 

 

19) Simplify 919687
4080553

 to its simplest form. 

化簡 919687
4080553

 至最簡分數。 

 

 

 

 

 

 

 

 

 

 

 

 

 

[6.9%] 

20) Find the value of 4190209 . 

求 4190209的值。 

[7%] 

2022 – 1 = 2021 

公差為 2021的質數︰1, 43, 47 (不包括 2021)  

項數分別為 2022, 44和 48 

總項數︰2022 + 44 + 48 = 2114 

每項平均值︰(1 + 2022) ÷ 2 = 1011.5 

數列和之和︰1011.5 × 2114 = 2138311 

4080553 = 919687 × 4 + 401805 
919687 = 401805 × 2 + 116077 
401085 = 116077 × 3 + 53574 
116077 = 53574 × 2 + 8929 
53574 = 8929 × 6 
∴ 𝐻. 𝐶. 𝐹. = 8929 
919687
4080553 =

103 × 8929
457 × 8929 =

103
457 
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last term must be 2022, and all terms are integers. Find the sum of all terms of all 

[6.8%] 

202220222022 is divisible by 7 

∴ remainder = 2022 ÷ 7 = 6 

𝑎� − 𝑏� = 839 
(𝑎 − 𝑏)(𝑎 + 𝑏) = 839 
∵ 839 𝑖𝑠 𝑎 𝑝𝑟𝑖𝑚𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 
∴ 𝑎 − 𝑏 = 1, 𝑎 + 𝑏 = 839 
𝑎 = 420, 𝑏 = 419 
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S = ����
����� 
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求 1 1 1 1 1...
4 16 64 256 16384
      的值。 
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當 2020位數 20222022…2022除以 7時，餘數是多少？ 
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the sequences that fits the above requirements.  

若一等差數列最少有 3項，首項必為 1，末項必為 2022，而所有項均為整

數。求所有符合條件的數列的數列和之和。 

 

 

 

 

 

 

 

 

 

 

19) Simplify 919687
4080553

 to its simplest form. 

化簡 919687
4080553

 至最簡分數。 

 

 

 

 

 

 

 

 

 

 

 

 

 

[6.9%] 

20) Find the value of 4190209 . 

求 4190209的值。 

[7%] 

2022 – 1 = 2021 

公差為 2021的質數︰1, 43, 47 (不包括 2021)  

項數分別為 2022, 44和 48 

總項數︰2022 + 44 + 48 = 2114 

每項平均值︰(1 + 2022) ÷ 2 = 1011.5 

數列和之和︰1011.5 × 2114 = 2138311 

4080553 = 919687 × 4 + 401805 
919687 = 401805 × 2 + 116077 
401085 = 116077 × 3 + 53574 
116077 = 53574 × 2 + 8929 
53574 = 8929 × 6 
∴ 𝐻. 𝐶. 𝐹. = 8929 
919687
4080553 =

103 × 8929
457 × 8929 =

103
457 
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15) Find the value of 3 3 3 34 8 12 ... 36    . 

求 3 3 3 34 8 12 ... 36     的值。 

 

 

 

 

 

 

[6.5%] 

16) What is the remainder when the 2020-digit number 20222022…2022 is divided 

by 7? 

當 2020位數 20222022…2022除以 7時，餘數是多少？ 

 

 

 

 

 

 

 

 

[6.6%] 

17) It is given that a, b are two positive integers and a2 – b2 = 839. Find the value of 

b. 

已知 a, b為兩正整數，且 a2 – b2 = 839。求 b的值。 

 

 

 

 

 

 

 

 

 

 

[6.7%] 
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[6.8%] 
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∴ 𝑎 − 𝑏 = 1, 𝑎 + 𝑏 = 839 
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the sequences that fits the above requirements.  

若一等差數列最少有 3項，首項必為 1，末項必為 2022，而所有項均為整

數。求所有符合條件的數列的數列和之和。 
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[6.9%] 

20) Find the value of 4190209 . 

求 4190209的值。 

[7%] 

2022 – 1 = 2021 

公差為 2021的質數︰1, 43, 47 (不包括 2021)  

項數分別為 2022, 44和 48 
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457 × 8929 =
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