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01. 4

02. (@ -2 (b) 2.8 (c) 3.1 (d) -2.5,03 @ [-3,3],[-2,3]® [~ 1, 3]
03. 2ej3=7} o} t}.

04, 2 =Zolt}. [-3,2],[-3,2) v -1, 3]

05.
flz) =32 —z +2.

f(2)=3(2)-2+2=12-2+2=12.
F(=2)=3(-2)2 - (-2)+2=12+2+2=16.
fla) =3a® —a+2.

f(—a) =3(—a)® — (—a) + 2 =3a®> + a + 2.

flat+t1)=3a+1)? (at+1)+2=3>+2¢+1)—a—-1+2=3a>+6a+3a+1=23a>+5a+4.

2f(a) =2 f(a) = 2(3a® —a +2) = 6a® — 2a + 4.
f(2a) = 3(2a)* — (2a) + 2 = 3(4a®) — 2a + 2 = 126 — 2a + 2.
fla®) =3(a®)? — (a®) +2=3(a*) —a® + 2=3a* —a* + 2.
[f(a)]®=[3a® —a+2]" = (3a® —a+2)(3a® —a +2)
=9a* — 3a® + 6a® — 3a® + a® — 2a + 6a® — 20 + 4 = 9a* — 6a® + 13a® — 4a + 4.

fla+h)=3(a+h)?—(a+h)+2=3(a®>+2ah+h*)—a—h+2=23a%+6ah+3h>—a—h+2.

06.

FB+h)—f(3) (4—3h—h% -4 _ h(=3-h)
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07. (=00, —3)U(=3.3) U (3,00)

08. [0, 4]
y
l__
‘ 0
09. (—o0.00) -2 -1
10. (5, 00) 0| 3 x

11. (=00,0)U(0,00)

12.

() r+2 ifzx<0
r) =
! l—z ifxz>0

The domain 1s R.




14, flz)=1——=z

15. A(L)=L(10-L)=10L—-L?, 0< L <10

16, Alx) = %(r)(%r) = Y222, with domain > 0
17. (@) (=5, 3) (b) (=5, 3)
18. 7%=

20.

@ f+ge T

G) f+ g= 715
(i) OFFAZ ofYth(f=0org=0°] obd Z-%).
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03. f(z)= —3z(z+1)(z—2)

04.

(100, 212)

F=2C+32
32
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() 3, 1°C =] ohg "Fe] sk 32, 0°Col thgahe SH LR

05.
@ y=flx)+3
b)) y=flx)—3
© y=flx—23)
d y=f(x+3)
e y= —f(x)
®y=fl-=)
(g y=3f(x
0 y = 5f()
06.

N .

(a) (graph 3) The graph of f is shifted 4 units to the right and has equation y = f(x — 4).

(b) (graph 1) The graph of f is shifted 3 units upward and has equation y = f(x) + 3.

(¢) (graph 4) The graph of f is shrunk vertically by a factor of 3 and has equation y = % flx).

(d) (graph 5) The graph of f is shifted 4 units to the left and reflected about the z-axis. Its equationis y = — f(x +4).

(e) (graph 2) The graph of f is shifted 6 units to the left and stretched vertically by a factor of 2. Its equation is
y=2f(x+6).
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12.

=y1i+zr+vV1i—z. [-1.1]

(a) (f+g)x)
(b) (f—g)z)

Vitzr—+V1—z, [—1,1]

c[—1.1]

VTV g

1+x

() (fg)lx)=

—_
—
=

| -

L 5

. =t

s +

o™

| =

— =t

Il

—

! L)

- —

3 >
—
2

S~

) —

m —

~ 5
8

o 8
mm.
| 8
L=
!25(
L
723
o bt
=
& Tw F
TR
ERCRC
CRGCS
S 59
ENCNC)

14.

28 +ard+1

(feg=hla)=




15.
(a) g(2) = 5, because the point (2, 5) is on the graph of g. Thus, f(g(2)) = f(5) = 4, because the point (5, 4) is on the

graph of #.

(b) g(£(0)) = g(0) =3

(¢) (fog)(0) = f(g(0)) = f(3)=0

() (g o £)(6) = g(£(6)) = g(6). This value is not defined, because there is no point on the graph of g that has

x-coordinate 6.
(e) (gog)(—2) = g(g9(-2)) = g(1) =4
() (fof)4)=F(f(4) =f(2)=-2

16.
(a) H (b) 4
! 1 20) g
0 ’ 0 t
i b < 0 ift<o
Hig=d . e V(t) = CUTT sovi() = 120H(2).
1 ift=0 120 if >0
(c) v
240 —
O ’ V(t) = 240H(t—5)

17. 212t}




(1) [1.5.2]: h = 0.5, Vaye = —7.15m/s
(iii) [1.5, 1.55]: h = 0.05, vave = —4.945m/s

(b) —4.7m/s
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03.
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(i) [1.5. 1.6]: h = 0.1, vaye = —=5.19m/s
(iv) [1.5,1.51]: h = 0.01, vave = —4.749 m/s

(e) 3
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(@ —1.5 ‘ P—A
-2 -2
L. flz)
+0.1 —1.493759
+0.01 —1.499938
+0.001 —1.499999
(b> £0.0001 | —1.500000




08.
(@ 0

z f(z)

1 0.998000
0.8 | 0.638259
0.6 | 0.358484
0.4 | 0.158680
0.2 | 0.038851
0.1 | 0.008928
0.05 | 0.001465

(b) -0.001

x flx)

0.04 0.000572
0.02 —0.000614
0.01 —0.000907
0.005 | —0.000978
0.003 | —0.000993

0.001 | =0.001000
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01, lim f(x) = f(4)

02.
(a) f is discontinuous at —4 since f({—4) is not defined and at —2, 2, and 4 since the limit does not exist (the left and right
limits are not the same).

(b) f is continuous from the left at —2 since lim f(x) = f(—2). f is continuous from the right at 2 and 4 since
z——2"

lier f(z) = f(2) and lier f(z) = f(4). It is continuous from neither side at —4 since f(—4) is undefined.
z—2 z—d
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09. (=00, =1]U(0,¢)
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@ lim f(x) = —2 (b) Tim _f(x) =2 (¢) lim f(z) = oo

(d) lim3 flz)=—c (e) Vertical: x = 1, x = 3; horizontal: y = -2,y = 2

02.

lim f(z) = —oco, lim f(z)= oo,

x—2 T— o0

lim f(z)=0, lim f(x)= oo,

xT—r — 00 z—01

lim f(x) =—00

x—0—

03.
Vertical: z ~= —1.62. x = 0.62, x = 1; 10

- p
Horizontal: y = 1 , \

—10 10

05.
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10.
(@ -0.5

—I(Jﬂ[

|

T flz)
~10,000 | —0.4099625
~100,000 | —0.4999962
(®) | ~1.000.000 | —0.4999906
(c) Aj=F
5
11. (@ = (b) 5
4
12. @ 0 (b) + o
13. 4
14,
(a) A=k

(b) 883 oto g

15. A=F
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01.
(@ f(2)~ 2.7
(b) z~ 2.3,5.6
(© [—6,6]
(e) [—4,4]
O 71, o] a#izs d-] dis diAolot.
02, = 1][13 o). (=%, U0, =)
03.
(@) AHPZE o7 sHITrE olF
(b) gz E g&o7 ghutE olF
() =g FFo=2 2u|2 E8i Y&FOZE 1FHTE ol
(d) IfZE LEZOZ 2H9UtE o|Fsta ofgjfo=r 20 olF
() AHZE 2= disl A ols
(O IHZE 2Fol el thFolsotal fFe=2 3T olF
04.

' y=sinx ' y=sin 2x 1 y = —sin 2.x
= N x
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05.
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06.

(2) oFEAE ot}
(b) 7154
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(d) oFFAE oyt
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(@) (f o gllx)= Vsinz . x|z S 2nm 7+ 2n7), ne A5}
(b) (g = f)la)=sinvz. [0, )

(€ (f o fllz)= V. [0, =)

(d) (g o g)lz)=sin(sinz), R

08.

(a) (1) 3 (i) 0 (i) E&st#] d=rt. (iv) 2 (v) o (vi) —=
(vii) 4 (wiii) -1

(b) y=4. y=-1 (¢) x=0.0=2 (d) -3, 0, 2, 4
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16.

(@) () 3 (i) 0 (i) EAfetA] et (iv) 0 (v) 0 (vi) O

(b) 0%} 30014
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