2nd Kyu Section 2: Application Test

Answer 2-2—-1

1

(1) From z*+(a*+a+Dz+a*+a<0, @
(z+a’*+a)z+1)<0. If —a?—a=-1, there is no
real number z that satisfies (O . We consider
different cases comparing —a”—a and —1.
If —a’>-a<-1 (@, the solution of @ is
—a’—a<z<-1.
The condition that the only one integer satisfies this
rangeis —3<-a’-a<-2. @
The intersection of @ and 3 is (3). Next, we solve
(3, that is,
a’+a-2>0 =@ and a*+a-3<0 @
Since a’+a—-2=(a+2)(a-1), the solution of @ is

a<-2, l<a @

-1+
Solving a*+a-3=0 for a gives a:I_T\/B.

Thus, the solution of & is

SEE R

<a<

If —1<—a*—a -(®, the solution of @ is

~l<z<-a’-a.
The condition that the only one integer satisfies this
rangeis 0<-a’—-a<l. =@
The intersection of & and @ is (D. Next, we solve
(@, that is,
a’+a<0

and

Since a’+a=a(a+1), the solution of ® is

~1<a<0. -®

a’+a+1>0 -@®

2
Since a2+a+1:(a+%j +%2%,the solution of

@ is all real numbers. Hence the solution of (D is

®:.

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

(®), that is,

1= \/B
2

<a<-2, -1l<a<0, 1l<a

<—1+\/B
_—2 .

2 2
Since the solution of @ is the intersection of ' and (Answer) -1 _2\/E <a<-2, —-1<a<0,
®)', we have
—1-413 —1+413 PPl L iE]
— "~ <a<-2, l<as——=. @ 2 '
2 2
2 Let A Dbe the event Thus,
(a=b)(b-c)c—d)(d—e)e—-f)#0. 5V 3125
Then the event P(A)= 6 7776
(@=b)b-c)(c-d)d-e)e-f )_: 0 The required probability is
is the complement of A, written A . - _ 4651
The event A is the event that "the numbers facing up P(A)=1-P(A)= 7776
from the 2nd to 6th roll are different from each of the 4651
previous number." (Answer)

We find the fourth power of z=a+1.

2? =(a+z’)2 =a’-1+2as,
z' =(a’ -1+2ai)’
=(a* -1)* —4a’* + 4a(a’ - ).

Since this is equal to the real number 7,
r=@@*-1)*-4a*=a*-6a’>+1 @
a@-H=0 @

Solving (),
ala+1)(a-1)=0.

Thus,
a=0, -1, 1.

Substituting each value into (D, we have
r=1 when a=0
r=—4 when a=-1

r=—4 when a=1

(Answer) (a, )=(0, 1), (-1, —=4), (1, —4)
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2—2-2

-

(1) Squaring |Z—b| gives
> 2, > > - o
la—b|"=(a-b)-(a-b)
- 5 - > = 5
=|a|"-2a-b+|b|".
Since |Z| =|Z| =2 and Z-Zzl—\/g D,

|Z—Z|2=4—2(1—\/§)+4
=6+2+5
= (1++5)’

Since |a—b| >0, |a-b| =1++5

(Answer) 1+ V5

(2) We find the value of ¢ that satisfies
> o > o
|a+tb| = |a— b| . Using (D, squaring the left
hand side,
- 5 > D
| a| +2ta-b+t | b|
=42 +2(1-/5)t +4
From (1), 48> +2(1-+/5)t+4=6+25.
Solving it for ¢,
22 +(1-+/5)t-1-+/5=0
t+1)(2t-1-+/5)=0
1+\/§

Therefore, ¢=-1, 5

1+\/§

2

(Answer) t=-1,

1
S

a

b

Cc

(sinA sinB sinC
+ +

)

Substituting these values into ),

sin A sin B +l sinC

1
+—- e
S b S ¢ S v

1
a
Since

S=lbcsinA =lcasinB =labsinC ,
2 2 2

1[sinA sin B sian
— + +

S\ a b c
1 2 1 2 1 2
= 4 4.
a bc b ca c ab

sinA_ 2 sinB_ 2 sinC_ 2 abc
S bc S ca S ab (Answer) —O
abc
The derivative function of y=2>-5z+3 is Since —z-1<z>-5z+3 for 0<z<2,the
y'=2x-5. Since the line ¢ is the tangent line at required area 5 is
oint A(2, —3), the equation is 2
pomtA(2, —3). the eq S:jo (2% —52+3—(—z—1)}dz
y=(2-2-5)(z-2)-3
2
—r1 :J (2 — 4z +4)dz
(Answer) y=-z-1 ‘ R
3
= {x— —27% + 43;}
3 0
= % -8+8-0
_8
3
(Answer) S =§
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