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[Solutions J10]
pps 54-56 Chapter Exercises

Exercise A

mp.54

] (3\/5+2\/§+\/€)(3\/§—2\/§—\/€):—IZVE.REMARK:Ifyouseeandusethe

difference of squares here, this problem takes seconds to do.

2v5-3v2 _ (3V2-2V3)((4V2+3V5) _ (-6+V10) _ 6—VT0
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(p+2Vg Vp+q)+(p-2Vq Vp +q)

(p—q)

2 (p+q)
(p—q)

Since the sum, difference, product, and quotient of rational numbers is a rational number, and p, ¢

2(p+q)

is a rational number also.
(r—9)

rational,
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[3.1] {2}
[3.2] {1, 9}
[3.3] {1,2,4,6, 8,9}

[40] Qyz+zx-2xy)-2R2xy—-3yz+4zx)=—-6xy+8zy—-T7xz.

W p. 55

511322 y-30xy2 =x(x=6y) (x+5 )

52193 -p?q-pq*+4> =(p—-q* (p+9)

[53] X2 -2(a-1)x-2a+1=-Qa-x—-1)(x+1)

[54] x2+ax-3bx-3ab=-Bb—-x)(a+x)

[55]1 > y+y? 2=y -2 z= -+ (y-2)

[5.6] X2 +3xy—-5x42y2-Ty+6=(x+y-2)(x+2y-3)
571 (2420722 +2x0)-3=(x-D(x+ 12 (x+3)

[5.8] 9x* —34x212 425y =B x-5)(x—y)(x+y)B3x+5Y)

[6]
REMARK: recall that two polynomials are equal if and only if coefficients of their corresponding

terms are equal. For example 3 x2 + Bx—-2=3 x2+5x—2ifand onlyif g =5.

3 2

Suppose x° + a x* + x +2 — a is divisible by x? +2x— 1. This means

3 2

x> +ax“+x+2—-a = (x2 +2x—1)-Q and that the degree of Q must be 1. So Q is the linear expres-

2

sion A x + B. Thus, Craxl+x+2-a = (x2 +2x—1) (A x+ B). This equality requires that

¥ = Ax3, so that A = 1. Similarly, 2 Bx — A x = x. We already know A =1, so
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2B —1=1<B=1. We now know that

Praxl+x+2-a =(x2+2x—1)(x+1):x3+3x2+x—1.
Now, Praxl+x+2-a=x+3x2+x-1 only if the coefficients of x2 are equal. Therefore,
a=23.

Exercise B

LHS=\/3+\/€ +\/3—«/€,RHS=\/6+2\/§ . Since LHS and RHS both positive, if
LHS? = RHS?, then LHS = RHS.

LHS? = (\/3+x/€ \3-v6 ) =6+2y(3-V6)(3+V6) =6+23.

RHS? = (\/6+2\/—) =6+2v3.

Therefore,\/3+\/€+\/3—\/_=\/6+2\/§.

(2]

— \/3 + \/— 2 and ] \/g + \/_
VoiT N
Compare the squares of \/5 + \/— 2 and \/g + \/— 4 which are both positive.
(x/§+x/3)2—(x/§+x/1)2

=11+2V18 —(9+2+20)
=11+V72 - (9+80)

=11-9+v72 - V80
>11-9++v72 — V81
=11-9+vV72 -9

=-7+v72

= V49 +V72

>0

[3.1] 3 [3.2] 3V13 [3.3] 36

404175 _ (40+17V5)(2-V5) B L
vy S CYev S TEER =5+6V5.15+6V5 =a+bV5 thena=5b=6.
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[5] REMARK. This is an excellent problem.

3
Suppose ;i—l -P= ﬁ .Now P = A Q +R, where P, Q, R polynomials in x. So,
X _p_ _a
x+1 x+1

=S -Px+1)=a
S =Pkx+1)+a

Then dividing x> by (x + 1) will make P and a obvious.

Doing so, reveals that P = x> —x+1landa=—1.

| p. 56

[6.1] 4a? +4b% +4c? [6.2] [6.3] 0

2
x=y

(711 V19-83 = 19-2VT6- =\/3—x/§x/ﬁ+16=\/(\/_—\/ﬁ)2=x/§—4

[7.2]
LetacZ,beR,0<b<1.Suppose  19-8+v3 =a+b, find % —a.
Obviously b # 0. Assume solution of [7.1]; that is, \/ 19-8 \/— = \/g — 4. Now a cannot be \/g,

-4 b= Lo by N3 4 12443
a= 4,b_\/§.Thenb a= = th= s S
[8]

Find P and Q such that GCD[P, Q] = x— 2 and LCM[P, Q] = 3 x> + 8 x2 — 13 x — 30.

Since (x — 2) is a divisor of both P and Q, P = R(x —2) and Q = S(x — 2). Since
3x3+8x2—13x—30 is amultiple of Pand Q, 3x3 + 8 x2 — 13x—30 =R S (x - 2)2.
Dividing 3 x> + 8 x2 — 13 x — 30 by (x — 2)? yields, 3 x + 20.

So3x3 +8x2—13x-30=(x—2)(x—2) (3 x+20).

We conclude that P = x—2 and Q = (x —2) (3 x + 20).
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