
2nd Kyu Section 2: Application Test Answer ２－２－１ 

１ (1) From 0)1( 222 <+++++ aaxaax ,  …①

0)1)(( 2 <+++ xaax . If 12 −=−− aa , there is no

real number x  that satisfies ① . We consider
different cases comparing aa −− 2  and 1− .
  If 12 −<−− aa  …②, the solution of ① is 

12 −<<−− xaa .
The condition that the only one integer satisfies this 
range is 23 2 −<−−≤− aa . …③ 

The intersection of ② and ③ is ③. Next, we solve 

③, that is,

022 >−+aa  …④ and  032 ≤−+aa  …⑤

Since )1)(2(22 −+=−+ aaaa , the solution of ④ is 

   2−<a , a<1  …④' 

Solving 032 =−+aa  for a  gives 
2

131±−
=a . 

Thus, the solution of ⑤ is 

2
131

2
131 +−

≤≤
−−

a …⑤' 

Since the solution of ③ is the intersection of ④' and 

⑤', we have

2
2

131
−<≤

−−
a , 

2
1311 +−

≤<a . …③' 

  If aa −−<− 21  …⑥, the solution of ① is 
aax −−<<− 21 .

The condition that the only one integer satisfies this 
range is 10 2 ≤−−< aa . …⑦ 

The intersection of ⑥ and ⑦ is ⑦. Next, we solve 

⑦, that is,

02 <+aa  …⑧ and  012 ≥++aa  …⑨

Since )1(2 +=+ aaaa , the solution of ⑧ is 

01 <<− a . …⑧'

Since 
4
3

4
3

2
11

2
2 ≥+






 +=++ aaa , the solution of 

⑨ is all real numbers. Hence the solution of ⑦ is

⑧'.

Therefore, the required range is the union of ③' and

⑧', that is,

2
2

131
−<≤

−−
a , 01 <<− a , 

2
1311 +−

≤<a . 

(Answer) 2
2

131
−<≤

−−
a , 01 <<− a , 

   
2

1311 +−
≤<a . 

2 Let A  be the event 
   0))()()()(( ≠−−−−− feeddccbba . 
Then the event 
   0))()()()(( =−−−−− feeddccbba

is the complement of A , written A . 
The event A  is the event that "the numbers facing up 
from the 2nd to 6th roll are different from each of the 
previous number." 

Thus, 

   
7776
3125

6
5)(

5

=





=AP . 

The required probability is 

   
7776
4651)(1)( =−= APAP . 

(Answer) 
7776
4651

3 We find the fourth power of iaz += . 
   aiaiaz 21)( 222 +−=+= , 

.)1(44)1(

)21(
2222

224

iaaaa

aiaz

−+−−=

+−=

Since this is equal to the real number r , 
   164)1( 24222 +−=−−= aaaar  …① 

   0)1( 2 =−aa  …② 

Solving ②, 
   0)1)(1( =−+ aaa . 
Thus, 
   1,1,0 −=a . 

Substituting each value into ①, we have 

1=r  when 0=a

4−=r  when 1−=a  

4−=r  when 1=a  

(Answer) )4,1(),4,1(),1,0(),( −−−=ra
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4 (1) Squaring
→→

− ba gives 

.2

)()(

22

2

→→→→

→→→→→→

+⋅−=

−⋅−=−

bbaa

bababa

Since 2==
→→
ba  and 51−=⋅

→→
ba …①, 

2

2

)51(

526

4)51(24

+=

+=

+−−=−
→→
ba

Since 0>−
→→
ba , 51+=−

→→
ba

(Answer) 51+

(2) We find the value of t  that satisfies
→→→→

−=+ babta . Using ①, squaring the left 
hand side, 

4)51(24

2
2

222

+−+=

+⋅+
→→→→

tt

btbata

From (1), 5264)51(24 2 +=+−+ tt . 
Solving it for t , 

0)512)(1(

051)51(2 2

=−−+

=−−−+

tt

tt

Therefore, 1−=t , 
2

51+ .

(Answer)  1−=t ,
2

51+

5

6 





 ++

c

C

b

B

a

A

S

sinsinsin1

S

C

cS

B

bS

A

a

sin1sin1sin1
⋅+⋅+⋅= …① 

Since 

CabBcaAbcS sin
2
1sin

2
1sin

2
1

=== , 

abS

C

caS

B

bcS

A 2sin,2sin,2sin
=== .

Substituting these values into ①, 

   

abc

abccabbca

c

C

b

B

a

A

S

6

212121

sinsinsin1

=

⋅+⋅+⋅=







 ++

(Answer)  
abc

6

7 The derivative function of 352 +−= xxy  is 

52 −=′ xy . Since the line ℓ is the tangent line at 
point A(2, 3− ), the equation is  

1
3)2)(522(

−−=
−−−⋅=

x

xy

(Answer)  1−−= xy  

Since 351 2 +−≤−− xxx  for 20 ≤≤ x , the 
required area S  is 

3
8

088
3
8

42
3

)44(

)}1(35{

2

0

2
3

2

0

2

2

0

2

=

−+−=









+−=

+−=

−−−+−=

∫
∫

xx
x

dxxx

dxxxxS

(Answer)  
3
8

=S
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