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Polynomial and Rational Functions

4.5 Polynomial and Rational Inequalities

(x- 5)(x+2)<0
X =5, x =- 2 arethe zeros.

Interval Test Number f(X)
- ¥ «x<-2 -3 8
-2<X<3 0 -10

B<x<¥ 6 8

The solution setis { x|- 2 < x <5}

(x-5(x+2)>0
X =5, x =- 2 arethe zeros.

Interval Test Number f(x)

- ¥ «x<-2 -3 8
-2<X<3 0 -10
B<x<¥ 6 8

The solution setis { x| x <- 2 orx > 5}.
x2- 4x3 0 f(x) = X* - 4x

X(x- 430

X =0, X = 4 arethe zeros.

Interval Test Number f(x)

- ¥ x<0 -1 5
0<x<4 1 -3
4<x<¥ 5 5

The solution setis { x| x£ 0 or x3 4}.
x*+8x3 0 f(x) = X +8x
x(x+8)3 0

X = -8, x = 0 arethe zeros.

Interval Test Number f(x)

- ¥ «x<-8 -9 9
-8<X<0 -1 iy 4
O<Xx<¥ 1 9

The solution setis { x| x£ - 8 or x3 0}.

f(x) = (x- 5)(x+2)

f(x) = (x- 5)(x+2)

Positive/Negative
Positive
Negative
Positive

Positive/Negative
Positive
Negative
Positive

Positive/Negative
Positive
Negative
Positive

Positive/Negative
Positive
Negative
Positive
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x°-9<0 f(x)=x"-9
(x+3)(x- 3)<0
X =-3 x = 3 arethe zeros.
Interval Test Number f(x) Positive/Negative
- ¥ <«x<-3 4 7 Positive
-3<x<3 0 -9 Negative
3<X<¥ 4 7 Positive
The solution setis { x|- 3< x <3}.
x*-1<0 f(x)=x*-1
(x+1)(x-1)<0
X =-1 x=1 arethe zeros.
Interval Test Number f(X) Positive/Negative
- ¥ «x<-1 -2 3 Positive
-l<x<1 0 -1 Negative
1<x<¥ 2 3 Positive
The solution setis{ x]- 1<x <1}.
X%+ x3 2 f(X)=x +x-2
x>+ x- 230
(x+2)(x-1)3 0
X = -2,x=1arethe zeros.
Interval Test Number f(X) Positive/Negative
-¥ <X<-2 -5 18 Positive
o< x<1 0 -2 Negative
4 18 Positive
I<x< ¥
The solution setis { x| x£-2 or x31}.
X2+ 7XE£-12 f(x)=xX*+7x+12
x*+ 7x+12£0
(x+4)(x+3)£0
X=-4,Xx =-3 arethe zeros.
Interval Test Number f(X) Positive/Negative
- ¥ «x<-4 -5 2 Positive
-4<x<-3 35 —0.25 Negative
-3<x<¥ 0 12 Positive

The solution setis { x|- 4£ x£-3} .
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9. 2x* £5x+ 3 f(x)=2x*- 5x- 3
2x%- 5x- 3£0
2x+1)(x- 3£0
X =%, x = 3 arethe zeros.

Interval Test Number f(X) Positive/Negative
-¥ <x<-1/2 -1 4 Positive
-1/2<x<3 0 -3 Negative
3<X<¥ 4 9 Positive
1] 1 Y
The solution setis 7 X~ 3£ X £ 3%.
10. 6x° £ 6+5Xx f(x)=6X" - 5x- 6
6x°- 5x- 6£0

(Bx+2)(2x- 3 £0
X =%, x =3 arethe zeros.

Interval Test Number f(X) Positive/Negative
-¥ <x<-2/3 -1 5 Positive
-2/3<x<3/2 0 -6 Negative
3/2<x<¥ 2 8 Positive

Thesolution setis { x| 2 £x £2}.

11. X(x- 7)>8 f(x)=x*- 7x- 8
xX° - 7x>8
X? - 7x- 8>0
(x+1)(x- 8)>0
=- ] x =8 arethe zeros.

Interval Test Number f(X) Positive/Negative
- ¥ «x<-1 —2 10 Positive
-1<x<8 0 -8 Negative

B<X<¥ 9 10 Positive

Thesolutionsetis{ X|x<-1 or x>8}.

12. X(x+1) >20 f(x)=x*+x- 20
X* + X > 20
X*+x- 20>0
(x+5)(x- 49>0
X =-5, X = 4 arethe zeros.

Interval Test Number f(X) Positive/Negative
- ¥ X<-5 -6 10 Positive
- 5<x<4 0 -20 Negative
4<X<¥ 5 10 Positive

Thesolutionsetis{x|x<- 5 or x>4}.
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13.

14.

15.

16.

17.

4x” +9 < 6X f(x) = 4x° - 6x+9
Ax?- 6x+9<0
b’ - 4ac = (- 6)° - 4(4)(9)=36- 144 = - 108
Since the discriminant is negative, there are no real zeros.
There is only one interval, the entire number ling; choose any value and test.
For x =0, 4x°- 6x+9=9>0. Thus, there are no real zeros,

25x° +16 < 40x f(x) = 25x° - 40x +16
25x% - 40x +16< 0
(5x- 4)*<0
X = z isthe zero.
Since the sguare of a quantity is always positive or zero, there are no values of x for
which the expression is negative. Thus, there is no solution.

6(x* - 1) > 5x f(x) = 6X° - 5x- 6
6X° - 6 >5x
6x” - 5x- 6>0
Bx+2)(2x- 3)>0
X =%, x =3 arethe zeros.

Interval Test Number f(X) Positive/Negative
-¥ <x<-2/3 -1 5 Positive
2/3<x<3/2 0 -6 Negative
3/2<Xx<¥ 2 8 Positive

Thesolutionsetis{x|x<'—3:2 or x>§}.

2(2x*- 3x)>- 9 f(x)=4%° - 6X+9

4X° - 6x>-9
4x*- 6x+9>0

b? - 4ac = (- 6)*- 4(4)(9)=36- 144=-108
4x” - 6x+9= 0 hasno real solutions. Thereforeit isaways positive or always
negative. Testat O: 4(0Y - 6(0) +9=9>0 Sinceitispositiveat 0, it will be
positive for all real numbers.

(x-D(x*+x+4)3 0 () = (x- D(x*+x+4)
x =1 isthezero. x?+ x+ 4 =0 hasnoreal zeros.
Interval Test Number f(X) Positive/Negative
- ¥<<X :]¥ 0 -4 Negative
1<Xx 2 10 Positive

The solution set is { x| x3 1} .



18.

19.

20.

21.

22.

(x+2)(x*- x+1) 20
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f(x) = (x+2)x° - x +1)

X =- 2 isthezero. x*- x+1=0 hasno rea zeros.

Interval

- ¥ X<-2

-2< X<¥

The solution setis { x| x3 - 2}.

(x-Dx-2(x-3)£0

Xx=1 x=2, x =3 arethe zeros.

Interval
- ¥ «x<1
1<x<2
2<x<3
3<X<¥

Test Number f(X) Positive/Negative
-3 -13 Negative
0 2 Positive
f(x) = (x- I)(x- 2)(x- 3)
Test Number f(X) Positive/Negative
0 -6 Negative
15 0.375 Positive
25 -0.375 Negative
4 6 Positive

The solution setis { x| xE1 or 2£ x £3}.

(x+D(x+2)(x+3)£0 f(x)=(x+1)(x +2)(x+3)
Xx=-1 x=-2, x=-3 arethe zeros.
Interval Test Number f(X) Positive/Negative
- ¥ «x<-3 —4 -6 Negative
_- g: X < f 25 0.375 Positive
<x<¥ -1.5 -0.375 Nega_tive
0 6 Positive
The solution setis { x| x£-3or - 2E £ -1} .
x*-2x°-3x>0 f(x)=x>- 2x°- 3x
x(xz- 2X - 3)>0
X(x+21)(x- 3)>0
x=-1 x=0, x =3 arethe zeros.
Interval Test Number f(x) Positive/Negative
- ¥ Xx<-1 -2 -10 Negative
- é: § : g 05 0.875 Positive
1 -4 Negative
3<x<¥ 4 20 Positive
Thesolutionsetis{ X|]-1<x<0 or x>3}.
x> +2x°- 3x>0 f(x) = x> +2x° - 3x
x(x* +2x- 3 >0® x(x- 1)(x+ 3)>0
Xx=-3 x=0Q x =1 arethe zeros.
Interval Test Number f(X) Positive/Negative
- ¥ X<-3 —4 —20 Negative
-3<x<0 -1 4 Positive
‘i: X<y 05 _0.875 Negative
2 10 Positive

The solution setis { x|- 3<x<0 or x>1}.
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23. x*>x* f(x)=x'- X
x'- x*>0
xz(xz- 1)>O
X (x+1)(x-1)>0

x=-1 x=0, x=1 arethe zeros.

Interval Test Number f(X) Positive/Negative
- ¥ «x<-1 -2 12 Positive
-1<x<0 05 -0.1875 Negative
0< X< }1.4 05 -0.1875 Negative
1 2 12 Positive
The solution set is{ X|x<-1 or x >1} .
24. x* < 4x° f(x) = x*- 4x°
x*- 4x* <0
x*(x*- 4)<0

X’ (x+2)(x-2)<0
X=-2,x=0,x =2 arethe zeros.

Interval Test Number f(X) Positive/Negative
- ¥ x<-2 -3 45 Positive
-2<x<0 -1 -3 Negative
g : § : i 1 -3 Negative
3 45 Positive
Thesolution setis { x|~ 2< x<0 or 0<x<2}.
25. X33 4x? f(x)=x* - 4x°
x®- 4x230
x*(x- 4)3 0
X =0,x =4 arethe zeros.
Interval Test Number f(X) Positive/Negative
-¥ <x<0 -1 -3 Negative
0<x<4 0.5 -0.875 Nega_tive
5 25 Positive
4<xX<¥
The solution setis { x| x3 4} .
26. x° £ 9x° f(x)=x* - 9x*
x°- x* £0® x*(x- 9)£0
X =0,x =9 arethe zeros.
Interval Test Number f(x) Positive/Negative
-¥ <x<0 -1 -10 Negative
1 -8 Negative
0<x<9 10 100 Posive
O<x<¥

The solution setis { x| x<0or 0<x <9}.
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27. x*>1 f(x)=x"-1

x*-1>0® (x*+1)(¥ -1 >0® (x*+1)(x+1(x- D >0
x=-1 x =1 arethe zeros.

Interval Test Number f(x) Positive/Negative
- ¥ «x<-1 -2 15 Positive
-1<x<1 0 -1 Negative

1<x<¥ 2 15 Positive

Thesolutionsetis{x|x<-1orx>1}.

28. x> >1 f(x)=x>-1
x}-1>0
(x- 1)(x2 +X +1) >0
x =1 isthezero. (x*+x+1=0 hasno real zeros.)

Interval Test Number f(X) Positive/Negative
- ¥ x<1 0 -1 Negative
I<x<¥ 2 7 Positive

The solution set is{ x| x > 1}

+ +
29, X0 f(0 =227
The zeros and values where the expression is undefined are x =- 1 and x = 1.
Interval Test Number f(X) Positive/Negative
- ¥ «x<-1 -2 13 Positive
-1<x<1 0 -1 Negative
1<x<¥ 2 3 Positive

Thesolutionsetis{ X|x<-1 or x>1}.

30, X250 f(0=23
The zeros and values where the expression is undefined are x =- 1 and x = 3.
Interval Test Number f(X) Positive/Negative
- ¥ <«x<-1 -2 5 Positive
-1<x<3 0 -3 Negative
3<x<¥ 4 1/5 Positive

Thesolutionsetis{ X|x<-1 or x>3}.

31. e D+ D) f(x = e D)
The zeros and values where the expression isundefined are x =- 1 x =0, and x = 1.
Interval Test Number f(X) Positive/Negative
- ¥ x<-1 -2 -1.5 Negative
~1<x<0 05 15 Positive
0<x<1 05 15 Negative
1<x<¥ 2 15 Positive

Thesolutionsetis{x|x<-1 or 0< x<1}.



Chapter 4 Polynomial and Rational Functions

(x-3)(x+2) _(x- 3)(x+2
32 .1 £0 Fx= X Ax+2) X)_(l )
The zeros and values where the expression is undefined arex = - 2, x =1, and x = 3.
Interval Test Number f(X) Positive/Negative
- ¥ <x<-2 -3 -15 Negative
-2<x<1 0 6 Positive
1<x<3 2 —4 Negative
3<x<¥ 4 2 Positive
The solution setis { x| x£-2 or 1< x£3}.
(x- 27, _(x-2)°
33. W 0 f(X) V)
(X' 2)2 30
x+D(x- 1)
The zeros and values where the expression isundefined are x =- 1 x =1, andx = 2.
Interval Test Number f(X) Positive/Negative
- ¥ x<-1 -2 16/3 Positive
-l<x<1 0 4 Negative
1<x<2 15 0.2 Positive
2<Xx<¥ 3 0.125 Positive
The solution set is{ X|x<-1or x >1} :
(x+5)* , _ (x+5)?
34. g _24 0 f(x) = T
X+5
X-E- x)- *0
The zeros and values where the expression isundefined are x =- 5, x =- 2, andx = 2.
Interval Test Number f(X) Positive/Negative
- ¥ <«x<-5 -6 1/32 Positive
-9<x<-2 -3 4/5 Positive
-2<X<2 0 —25/4 Negative
2<X<¥ 3 64/5 Positive
The solution set is{ X|x<-2 or x> 2} :
6 6
35. 6x-5<)—( f(x) =6x- 5- 3
2
6x-5-%<0® 6X° - 5X 6<0® (2x 3)(3x+2)<o
The zeros and values where the expression is undefined are x = %, x =0, andx = 3.
Interval Test Number f(X) Positive/Negative
-¥ <x<-2/3 -1 -5 Negative
‘2/g:§:g/2 05 4 Positive
1 -5 Negative
3/2<x<¥ 2 4 Positive

The solution set is{ X|x <2 or 0< x< 5’}
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12 12

36. x+7<7 f(x):x+?-7
2_ - -
x+1;2-7<0® X [X¥oe 7XX+12<0® O 3x- 4 3))(()( Y <o
The zeros and values where the expression is undefined are x =0, x = 3, andx = 4.
Interval Test Number f(X) Positive/Negative
- ¥ «x<0 -1 -20 Negative
0<x<3 1 6 Positive
22 X<y 35 _0.07 Negative
5 0.4 Positive

The solution setis { x| x <0 or 3<x < 4}.

37. XI2E1 f(0=223-1
X4 Jpoe XX 0 O £y
X-2 X- 2 X- 2
The value where the expression is undefined is x = 2.
Interval Test Number f(X) Positive/Negative
- ¥ X<2 0 -3 Negative
2<X<¥ 3 6 Positive

The solution set is{ X| x < 2} .

+ +
38. %2[31 f(x):H-l
X+2_13 0® L(X"l)s 0® is 0
X-4 X- 4 X- 4
The value where the expression is undefined is x = 4.
Interval Test Number f(x) Positive/Negative
- ¥ x<4 0 -3/2 Negative
d<X<H¥ 5 6 Positive

The solution setis { x| x > 4} .

3x-5 _3-5

3X-5 2£0® 3x-5- 2(x+2)£0® x;g£0
X+2 X+ 2 X+ 2
The zeros and values where the expression is undefined are x =- 2, andx = 9.
Interval Test Number f(X) Positive/Negative
- ¥ Xx<-2 -3 12 Positive
"2<x<9 0 45 Negative
9<x<¥ 10 1/12 Positive

The solution setis { x|- 2 <x £ 9}.
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X- 4 X-4
40. m31 f(X):m-l
X-4 12 0® X-4-2X- 430® -x-830
2X+4 2x+4 2x+4
The zeros and values where the expression is undefined are x =- 8, andx =- 2.
Interval Test Number f(X) Positive/Negative
- ¥ <«x<-8 -9 -1/14 Negative
-8<x<-2 -3 5/2 Positive
-2<X<¥ 0 -2 Negative
The solution set is{ X|-8E£ x<- 2} :
1 2 1 2
4. Xx-2<3 9 f)=x72 %0
1 2 3x- 9-2(x- 2) X-5
—_ < —_—<0
X-2 3x-9 (x-2)(3x-9) (x- 2)(3x-9)
The zeros and values where the expression is undefined are x =2, x =3 andx = 5.
Interval Test Number f(X) Positive/Negative
- ¥ «x<2 0 -5/18 Negative
2<X<3 25 10/3 Positive
3: x:g 4 -1/6 Negative
5<X 6 1/36 Positive
The solution set is{ X|x<2or3<x< 5} :
5 3 5 3
42 -3 %+ WIxT3T 3
5 3 5x+5-3x+9>0 2x+14 S
x-3 x+1 (x- 3)(x+1) (x- 3)(x+1)
The zeros and values where the expression isundefined are x =-7,x =-1 andx = 3.
Interval Test Number f(x) Positive/Negative
- ¥ X<-7 -8 277 Negative
-7<X<-1 -2 2 Positive
1 iii 0 _14/3 Negative
4 22/5 Positive
Thesolutionsetis{x|- 7T<Xx<- 1orx>3}.
43 2x+5>x+1 1:(X):Zx+5_x+1
2x+5 x_+1> (2x+5)(x- 1)- (x+1)(x +1) >0
x+1 x-1 (x+1)(x- 1)
2 2
2x% +3x- 5- (x2+2x+1)> X+x-6 oo X+IX-2)
(x+1)(x- 1 (x+1)(x- 1) (x+1)(x-1)

Polynomial and Rational Functions
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The zeros and values where the expression isundefined are x = -3,x=-1,x=1,x =2.

Interval Test Number f(X) Positive/Negative
- ¥ «x<-3 —4 2/5 Positive
-3<x<-1 -2 —4/3 Negative
-1<x<1 "
0 6 Positive
l<x<?2 .
2< x<¥ 15 —9/5 Negative
3 3/4 Positive

Thesolution setis{ x| x<-3, - 1<x<1 x>2}.

44 1 >i f(x) = _1 - i
' X+2 x+1 Xx+2 x+1
13 x+1- Jx+2) o x+1-3x-6 -2x- 5
x+2 x+1 (x+2)(x+1) (x+2)(x+1) (x+2)(x+)
The zeros and values where the expression isundefined are x = - 3, x = - 2, andx = - 1.
Interval Test Number f(X) Positive/Negative
-¥ <x<-5/2 -3 12 Positive
-5/2<X<-2 21 -7.27 Negative
2exsd 15 8 Positive
0 -5/2 Negative

The solution setis{ x| x<- § or - 2<x<-1}.

45, X*B+ X)(x+4) . £ (x) = X (3+ X)(x +4)
(x+5)(x- 1) (x+3)(x- 1)
The zeros and values where the expression is undefined are
X=-5x=-4x=-3 x=0and x =1.
Interval Test Number f(x) Positive/Negative
- ¥ X<-5 -6 216/7 Positive
-5<x<-4 -45 —243/44 Negative
RSLDrS 35 49/108 Positive
0<x<1 -1 -3/4 Negat!ve
1< X <¥ 0.5 —63/44 Negative
2 120/7 Positive
Thesolution setis { x| x<-5,- 4E£x£ -3 x>1}.
2
46, X ANx-2) 5 £(x) = X(x2 +1)(x- 2)
(x-(x+17 (x- )(x+1)
The zeros and values where the expression isundefined are x = -1,x=0,x=1,x = 2.
Interval Test Number f(X) Positive/Negative
- ¥ «x<-1 -2 40/3 Positive
-1<X<0 -0.5 —2.08 Negative
g: § p % 0.5 1.25 Positive
S<x<¥ 15 -1.95 Negative
3 3.75 Positive

The solution setis { x| x<-1,0< x<1 x3 2}.

451



Chapter 4 Polynomial and Rational Functions

47.

48.

49.

50.

Let x bethe positive number. Then

x*>4x°® x*- 4x*>0® x*(x- 4)>0

The zerosare x = 0 and x = 4. f(x)=x*- 4x°
Interval Test Number f(X) Positive/Negative
- ¥ «x<0 -1 -5 Negative
O<x<4 1 -3 Negative
4<x<¥ 5 25 Positive

The solution set is{ X| x > 4} . All real number larger than 4 satisfy the condition.

Let x bethe positive number. Then
X?>2x® x°-2x>0® x(x- 2)>0

The zerosare x =0 and x = 2. f(x)=x*- 2x
Interval Test Number f(X) Positive/Negative
- ¥ «x<0 -1 3 Positive
0<x<2 1 -1 Negative
2<X<¥ 3 3 Positive

The solution set is{ x| x<0orx> 2} . Since x ispositive, al real numbers larger than 2
satisfy the condition.

The domain of the expression includes all values for which
x°- 163 0® (x+4)(x- 43 0

Thezerosare x = -4 andx =4. f(x)=x"- 16
Interval Test Number f(x) Positive/Negative
- ¥ Xx<-4 -5 9 Positive
—4<x<4 0 -16 Negative
A<X<¥ 5 9 Positive

The solution or domain is{ X|X£ -4 orx3 4} :

The domain of the expression includes all values for which
x%- 3x*3 0® x*(x- 3)30

The zerosare x = 0and x = 3. f(x)=x*- 3%
Interval Test Number f(x) Positive/Negative
- ¥ «x<0 1 4 Negative
0<x<3 1 -2 Negative
3<x<¥ 4 16 Positive

The solution or domainis{ x| x =0 orx3 3}.
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The domain of the expression includes all values for which

X- 2
X+4 >0
The zeros and values where the expression is undefined are x = —4 andx = 2.
f(x) = x-2
X+4
Interval Test Number f(X) Positive/Negative
- ¥ <-4 -5 7 Positive
—4<x<2 0 ~1/2 Negative
2<x<¥ 3 17 Positive

The solution or domain is{ X|x<-4orx3 2} :

The domain of the expression includes all values for which
x-1

30
X+4
The zeros and values where the expression is undefined are x = —4 andx = 1.
(09=37
Interval Test Number f(x) Positive/Negative
- ¥ «x<-4 -5 6 Positive
—4<x<1 0 —1/4 Negative
1<Xx<¥ 2 1/6 Positive

The solution or domainis{ x| x < - 4 orx 3 1}.

Find the values of t for which

80t - 16t* > 96
- 16t° + 80t- 96>0® 16t°- 80t+96 <0® 16(t" - 5t +6) <0 ® 16(t- 2)(t- 3)<0
Thezerosaret=2and t = 3. s(t) = 16t* - 80t + 96
Interval Test Number s(t) Positive/Negative
- ¥ <2 1 32 Positive
2<t<3 25 4 Negative
3<t<¥ 4 32 Positive

The solution set is { tj]2 <t < 3} . The ball is more than 96 feet above the ground for times
between 2 and 3 seconds.

Find the values of t for which
o6t - 16t% > 112
- 16t +96t- 112 >0
Graph s(t) = - 16t + 96t - 112.
Thezerosaret =159 andt = 4.41.  s(t) = - 16t> + 96t - 112

Interval Test Number s(t) Positive/Negative
-¥ <t<159 1 -32 Negative
159<t<441 2 16 Positive
441 <t<¥ 5 -32 Negative

The solution set is { t|1.59 < t < 4.41} . The ball is more than 112 feet above the ground
for times between 1.59 and 4.41 seconds.
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55. Profit = Revenue — Cost
The zeros are approximately x = 7.75and x = 32.25.
f(x) = X* - 40x + 250

Interval Test Number f(x) Positive/Negative
. 7(5) <X< 22725 7 19 Positive
MO <X < 32, 10 50 Negative
3225 <x<¥ 40 250 Positive

The profit is at least $50 when at least 8 and no more than 32 watches are sold.

56. Profit = Revenue — Cost
X(5- 0.05x)- 1.50x 3 60

5x- 0.05x° - 1.5x 3 60
- 0.05x° +3.5x- 603 0
x?- 70x+1200 £0
(x - 40)(x- 30)£0
The zerosare x = 30 and x = 40.
f(x) = x* - 70x +1200

Interval Test Number f(x) Positive/Negative
0<x<30 10 600 Positive
30 <x <40 35 25 Negative
40 <x<¥ 50 200 Positive

The profit is at least $60 when at least 30 and no more than 40 boxes of candy are sold.

57. Theequation x°+ kx+1= 0hasno real solutions whenever the discriminant is less

than zero.
Solving b*- 4ac=k*- 4<0® (k+4)(k- 4)<0
Thezerosare k= -4 and k = 4.

f(=K -4
Interval Test Number f(X) Positive/Negative
-¥ <k<-4 -5 21 Positive
“4<k<4 0 -4 Negative
5 21 Positive

4<k<¥

Therefore the equation x”+ kx+1= Ohas no real solutions whenever - 4<k <4 .

58. Theequation k¢ +2x +1= Ohastwo distinct real solutions whenever the
discriminant is greater than zero.

Solving b*- 4ac=4- 4k >0® 4(1- k) >0
Thezerois k=1.

f(kK)=4- 4k
Interval Test Number f(X) Positive/Negative
-¥ <k<1 0 4 Positive
1<k<¥ 2 -4 Negative

Therefore the equation x*+ kx+1= 0has two distinct real solutions whenever - ¥ <k <1 .
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59. Answerswill vary, for example,
x? < 0 has no real solution x? £ 0 has exactly one real solution

60. x*+1< -5 hasno real solution since x°+ 1 always yields a positive number and
therefore can never be less than — 5.
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