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01.
02. (a) =2 (b) 2.8 (¢) =3, 1 (d) —2.5,03 (e) [-3,3],[-2,3] ) [-1,3]
03. LefZ 7} ofr},

04. Zrefzolrh, A9 @ [-3, 2]

05.
flz) =32 —2+2.

f(2)=32)%*—-24+2=12—-21-2=12
f(—2)=3(-2)*- (-2)+2=12+2+2=16.
fla) =3a® —a+2.

f(—a) =3(—a)® — (—a) +2=3a%> + a+ 2.

fla+1l)=3ce+1)"—(a+1)+2=3(a"+2a+1)—a—1+2=3a"+6a+3—a+1=3a" +5a+4
3( j2 1)+2=3(a®+2a+1) 2> — 3a® + 6a+ 3 1=3a 4

2f(a) =2- fla) = 2(3a® —a+2) = 6a® —2a + 4.
f(2a) = 3(2a)® — (2a) + 2 = 3(4a®) — 20 + 2 =120 — 22 + 2.
fl@®)=3(a?)? — (a®) +2=3(a") —a® +2=3a" —a® + 2.
[f(@)]®=[3a® —a+ 2]2 = (3a®> —a+2)(3a®> —a+2)
= 9a* — 3a® + 60® — 3¢® + a® — 2a + 6a® — 2a + 4 = 9a* — 6a® + 13a® — 4a + 4.

fla+h)=3a+h)?Z—(a+h)+2=3a?+2eh+h?)—a—h+2=3a%+6ah+3h2—a—h+2.

06.

fB+h) —f(8) _ (4—3h —h?)—4 _h(=3-h)
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h h h !




07. (—00,—3)U(-3.3)U(3.00)

08. [0, 4]
l,,
. 0
09. (—o0,00) -2 -1
10. [5:0) g £ s

11, (—e0,0) U (0, 00)

12.

() z+2 ifz<0
€E) =
t L—g 320
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14, flx)=1-v-=x
15. A(L) =E{(10 - L)=10L—I* 0< L<10
16, Alx) = %(v)(%.r) = %r?with domain x > 0

17. (a) (=5, 3) (b) (=5, =3)

18. 7184

20.

(i) f+ge T

(i) f+ g= 718

(iii) o} AZ oY (f=00rg=00°] o}d 45).
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(a) y=flx)=22+0b, A97|A b yEHo|th

b=3b=0
b=—1

//;

(b)) y=mz+ (1—2m), A71A m< 7]&7]o|th

\.\' m=1

v

/ '
/ y=—1=m(x—2)

(¢c) y=2x—3

o ]
—
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f=]

03. f(m) = —3z(z+1)(z—2)

04.
(100, 212)

F=2%C+32

32

/

(—40,—40) ¢
(a)




(b) % 1°C% exo] tlat "Fel Wk 32, 0°Col UL

05.

(a) y=f(z)+3
(b) y= flz)—3
(c) y=f(x—3)
(d) y=f(x+3)
(e) y= —f(z)

(D) y=fl=2)

(g) y=3f(x)

(h) y= %f(x)

06.

shs S e

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

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

(c) (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(xz + 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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08 0 x 0 x
09.
10.
11 | & 4
. j() x \ 0 x \ 0 %
12.
@ (f+g)z)=vitzr+vVi—z. -1, 1]
® (f—g)z)=vV1i+zr—V1i—z. [-1,1]
() (fg)lz)=vV1+tz - Vi—zr=V1—2>, [-1,1]

(b) (g fllz)=22"—1, (—o0, o)
(@ (f o f)z)=a*—22% (—o0, o)
(d) (g o g)z)=4z+3, (—oo, =)
14.

(fogeh)z)=vVab+aP+1




15.
(a) g(2) = 5. because the point (2, 5) is on the graph of g. Thus, f(g(2)) = 7(5) = 4. because the point (5, 4) is on the

graph of f.
(b) g(f(0)) =g(0) =3
(©) (fog)(0) = f(g(0)) = f(3) =0
(d) (go £)(6) = g(£(6)) = g(6). This value is not defined, because there is no point on the graph of g that has

z-coordinate 6.
(e) (gog)(—2) = g(g(-2)) =g(1) =4
@ (fof)4) =f(f(4) =f(2) = -2

16.
(a) H (] Vi
1 120
0 1 0 t
0 ift<O a 0 ift<0 e o
H(t):{l R 1 (t)_{l‘ZO £ 30 so V(t) = 120H (¢).
() Vi
240 —
S - V(t) = 240H (t—5)
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1.3 3o =3

01.
(a)
() [1.5,2]: h = 0.5, vaye = —7.15m/s

(iii) [1.5,1.55]: h = 0.05, vave = —4.945 m/s

(b) —4.7m/s

(ii) [1.5,1.6]: h = 0.1, vaye = —5.19m/s
(iv) [L.5. 1.51]: h = 0.01, vave = —4.749 m/s

02.
(@2 ()1 ()4 (d) =AsHA F=t. (e) 3
03.
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04. 3
05. —
3
06. 5
07.
1 1
_6‘ 16—05‘ ’().5
(a) —1.5 J ‘\A
-2 -
x )
+0.1 —1.493759
+0.01 —1.499938
+0.001 —1.499999
(b) +0.0001 | —1.500000




08.
(a) 0

T f(x)

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

z f(x)

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

0.001 | —0.001000




1.4 =3 ALt

01.
(a) =6 (b) =8 (c) 2 (d) —6

02. —

03. —

04. 4

06. —10

07. 3a?
08. (a) zg (b) % (c) A

09. 0

10. A=F

11. 6

12. —4

13.

(a) (i) 5 (i) =5

(b) EABA e

(e) EAI8HA &=

(f) 0
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() sl

14.
(a)

(i) -2 (i) EAsA L=t
(b)

(i) n—1 (ii) n
(¢c) at= AF7}F obd w A3y,

15. AJ=F

16. —

17. 9

18. 15

19. 0

20. ~ 23. A=

(iii) —3
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01. iliiif(f) = 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 1s continuous from the left at —2 smece lim  f(x) = f(—2). f 1s continuous from the right at 2 and 4 since
T——2—

lim+ f(z) = f(2) and lim+ f(x) = f(4). It is continuous from neither side at —4 since f(—4) is undefined.
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05. 4

06. f(—2)7} A9 e}, \

07. 2@ EAsA ge




08. (=00.)

09. (—o0,—1] U (0,00)

10
10. -1of 10 r=-—3+2m.ne Y4
=1
7
11. 3
12.
(0,0) \x
2
13. 3
N
Sl N=2
1
0|04:25::ix ol oas 1 x
15. ~ 16. A&
17. (a) A= (b) x ~ 1.434

18. Ay=F
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01.
(a) lim f(z)=-2 (b) lim f(x)=2 (c) lim1 flz) =00
(d) linfa flz) =—0o0 (e) Vertical: # = 1, = 3: horizontal: y = -2,y = 2
02.
lim2 f(z) = —co, lim f(x) = oo,

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

r—— 00 z—0+

lim f(r) = —co

z—0—
¥ x=2
0
X
03.
Vertical: z =~ —1.62, x = 0.62, x = 1; p 10 \
Horizontal: y = 1 , ‘
—10| 10
\ | )
-10
04. — o
05. co
06. — o
1
07. —
2
08. 4

09.




10.

(a) —0.5

x f(z)
—10,000 | —0.4999625
~100.000 | —0.4999962
(b) | —1.000.000 | —0.4999996
(c) Ay=F
5
11. (a) — (b) 5
4
12. (a) 0 (b) oo
13. 4
14.
(a) AY=F

—100 {

|

(b) B33 oto 2

15. AeF
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01.

(a) f(2) =27
(b) z =2.3,5.6
(¢) [-6,6]

(d) [—4,4]

(e) [—4,4]

() 7157, o] 182 Aol s A olrt.

03.

(a) 1YZE AFo 2 sugwrd ole

(b) ZYxZE gd&o 2 SN olF

(¢) 2YP=ZE FHoE 28E 5T Y&EoZ 149 o) &

(d) ZYZE LEHoR 2e9NtT ot ofHor 299 ws olF
() AALE w5l hs) thaols

() 1E) =2 3o g3 gFolEsla %oz 3tk o] %

04.

y ==sin2x




(@) (f o g)@)= Vsinx . {x\ac Inm, v+ 2nx), n2 AF)
(b) (g o fllz)=sin vz, [

(e) (f o Flla)= ¥z, [0 00)

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

08.

(@) () 3 (i) 0 (i) ZEAJskA] @rech  (iv) 2 (v) s (vi) —oo
(viil) 4 (viii) -1
(b) y=4,y=—1 (c) 2=0.2=2 (d)-3,0, 2 4

09. 1

10. 0

11. —

00|

12. 2

13. 1

14. ~ 15. A

16.

(a) () 3 (i) 0 (i) EAsHA gt ()0 (v) 0  (vi) 0

(b) 0} 304
(c)

17. A=F




