n. 413, #21-30 all

21. 503 — 302+ 40n =0
snnt—6n+8) =0
Snin —2)(n—4)=20

Sn=0 or n—2= 0 or n—4= 0
on_ 0 2 +2 +4 +4
5 5 — —

n==~0 n=2 n=4

Therootsaren =0.n = 2, and n = 4.

22. k* — 100k* =0
K(k2 — 100) = 0
K2(k2 — 102) = 0
K2k + 10)k—10)=0
k*= 0 or k+10= 0 or k—10= 0
— 10 — 10 + 10 + 10
k=20 k= —10 k=10

The equation has roots of Kk = —10, kK = 10, and repeated
roots of kK = 0.



23. Y +a2=4x+4
P2 —dx=4—4x+4
¥ +x2—4x=4

Y¥4+xt—4dx—4=4-4
P+l —4dx—4=0

WB+xH+(—4x—4)=0
Xx+ 1) —4x+1)=0
x+ DHx2—4)=0
(x+ D(x2—22) =0
(x+ I)x+2)x—2)=0

x+1= 0 or x+2= 0 or x—2= 40

-1 —1 —2 =2 +2 +2
x= —1 x= -2 x=2
Therootsarex = —1.x = —2.and x = 2.

24. 2P + 2 — 1448 =0
28R +1—72)=0
28(t+9)(r—8)=0
28=0 or t+9= 0 or t—8=0

— = -9 =9 +8 +8
2 2
B=0 t=—9 I =38
Vi =0
I —
The equation has roots t = —9, f = 8, and a repeated root

= 0.



25. 147s — 353 =0
35(49 — s3) =0
35(7* —sH) =0
(7 +s)7—585) =0
3s =0 or 7T+s5=0 or T—s5=0
s=0 s =—17 T=3s
The rootsare s = 0,5 = —7,and s = 7.
26. 4y’ — 7y2 + 28 = 16y

43 — 7y? + 28 — 16y = 16y — 16y
4y* — 7y — 16y + 28 = 0
(4y3 — Ty?) + (—16y + 28) =0
Vdy—T)—4dy—T7)=0
@y —=Ny' -4 =0
4y =Ny =2 =0
Gy =Dy +2)(y—2)=0

dy—-—T7= 0 or v+2= 0 or y—2= 0
+7 +7 -2 -2 +2 +2
=17 y= -2 y=2
4y _ 7
4 4
,=7
' 4

The roots are y = } y=—2 andy = 2.



27. Lety = 0.

y=1x*— 8lx

0=x—8lx
0 = x(x* — 81)
0 = x(x2 — 92
0=x(x+9)x —9)
x=0 or x+9= 0 or x—9= 0
—9 =9 +9 49
x= -9 x=9
The x-intercepts are the roots x = 0, x = —9, and x = 9.
28. Lety = 0.

y = —3x* — 24x — 4552
0= —3x* — 24x3 — 4522

0= —3x3(x2 + 8x + 15)
0= —3x3x+3)(x+5)
—3x2 =0 or x+3= 0 or x+5= 0
= _ 0 ~3 -3 -5 -5
3 3
x2=0 x = —3 xX=—5
Va2 = V0
=0
The x-intercepts are the roots x = —5, x = —3, and the

repeated root x = 0.



29. Lety = 0.
y =—2x*+ 16x> — 32x?
0= —2x*+ 16x° — 32x2
0= —2x%x% — 8x + 16)
0= —2x3(x* — 2(x)(4) + 42)
0= —2x%x —4)2

—2x2= 0 or x—4= 0
92

2 _ 0 +4 +4
—2 —2

x2=0 X =
Va2 =Vo

x=20

The x-intercepts are the repeated roots x = 0 and x = 4.

30. Lety = 0.
y = 4x3 + 25x2 — 56x
0 = 4x3 + 25x% — 56x
0 = x(4x? + 25x — 56)
0=ux(x+ 8)(dx — 7)
x=0 or x+8= 0 or 4x—T7= 0

—8 —8 +7 +7
X = —8 dx =7
ax_7
4 4
x=1
4
The x-intercepts are the roots x = 0, x = —8, and x = %



