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[Pre-2nd Kyu]     Section 2: Application Test 

 
In the figure of circle O with diameter AB, point C 
lies on the circumference and AC 6cm=  and 
BC 4cm= .                  (Measurement skill) 

 

(1) Find the length of line segment AB. 

(2) Find the length of the side of the square whose 
diagonal is line segment AB. Write only your 
answer. 

 
Answer the following. 

(3) The figure shows quadrilateral ABCD and 
two points O and E. Draw quadrilateral 
EFGH using a ruler that satisfies all the 
following conditions. 

(Construction skill) 

 

   Quadrilateral ABCD is similar 
to quadrilateral EFGH. 

 The ratio of the lengths of the 
corresponding sides of 
quadrilaterals ABCD to EFGH 
is 2 : 1. 

 Point O is the center of 
similarity. 
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Answer the following. 

(4) If 4 73 11a = −  and 11 2 7b = − , find the value of 2 26 9a ab b− + . Write only 
your answer. 

 
Answer the following by using some of the values below. 

 θ  sinθ  cosθ  tanθ  

26°  0.4384 0.8988 0.4877 

36°  0.5878 0.8090 0.7265 
 

(5) Find the value of sin 64° . Round your answer off to three decimal places. Write only 
your answer. 

(6) A tower stands on horizontal ground as shown in the 
figure. AB represents the height of the tower. The 
distance between points B and C is 50 m. Looking at 
point A from point C, the angle of elevation BCA∠  
is 36° . 
Find the height, in m, of tower AB. Round your 
answer off to one decimal place. 

(Measurement skill)  
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Answer the following. 

(7) Let a  be a constant. Find the range of values of a  such that the quadratic equation 
2 2(1 3 ) 1 0x a x a a+ − + − + =  has two distinct real roots. 

 

 

In a game, a player has a chance to get one of 
three items, A, B and C. Each item has a level of 
rarity (★★★ to ★) that indicates how unlikely 
it is for a player to get it (★★★ is the rarest). 
The table shows the probability of getting each 
item. Note that the probabilities are the same for 
each chance. 

Item Rarity Probability 

A ★★★ 
1
20

 

B ★★ 
1
5

 

C ★ 
3
4

 
 (8) When a player has two chances successively to 

get items, what is the probability of getting two 
item As? Write only your answer. 

(9) When a player has three chances successively to get items, what is the probability that 
the player gets at least one item A or B? 
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Answer the following. 

(10) Given a positive integer n , a positive integer N  is obtained by performing the 
following operation. 

  
① If n  is even, N  is obtained by multiplying n  by 3

2
. 

② If n  is an integer that leaves a remainder of 1 when dividing by 4, 
N  is obtained by dividing 1n −  by 4, and then multiplying the result 
by 3, and adding 1. 

③ If n  is an integer that leaves a remainder of 3 when dividing by 4, 
N  is obtained by dividing 1n +  by 4, and then multiplying the result 
by 3, and subtracting 1. 

 

 
Replace the obtained number N  with n  and perform the operation repeatedly. 
For example, starting with 17n = , the number 12 is obtained by performing the 
operation six times as follows: 

 

 
 

 Starting with 4n = , the number 4 is obtained again by performing the operation 
several times. Find the least number of operations to obtain the number 4. Write only 
your answer.                                            (Organizing skill) 

 
 


