Workshop Solutions to Sections 2.3 and 2.4

1) If f(x) =x?and g(x) =vV4 —x,then (f+9)(x) =
Solution:

F+o) =x>+V4—x

2) If f(x)=x?and g(x) = V4 —x,then Dp,, =
Solution:

g(x)isdefinedwhen 4 —x >0 & x <4.Thus,
Dg == (—-OO, 4']

Dfyy =D 0Dy =RN(—0,4] = (—o,4]

3) If f(x) =x%and g(x) =V4—x,then (f —g)(x) =
Solution:

(f — 96 = x> —VE—x

4) If f(x) =x%and g(x) = V4 —x,then Df_, =
Solution:

g(x)isdefinedwhen 4 —x >0 < x <4.Thus,
Dg = (—0014']

Dr_g =Dy N Dy =RN(—,4] = (—,4]

5) If f(x) =x?and g(x) =4 —x,then (fg)(x) =

Solution:
FPO) =x*V4—x

6) If f(x) =x*and g(x) = V4 —x,then D;y =
Solution:

g(x)isdefinedwhen 4 —x >0 & x < 4.Thus,
Dg - (—OO‘ 4']

Dy =D;ND,=RN (—0,4] = (—,4]

7) If f(x) =x%and g(x) =V4—x,then (fog)(x) =

Solution:
Feg)) = f(g(x)
=f(V4—-x) = (\/4—x)2 =4—x

8) If f(x) =x%and g(x) = V4 —x,then Dy, =
(feg)®) =f(g(x))
=f(V4—x)= (\/4-35)2 =4—x
Dy = (—, 4]

Drgay = R
Dfog = Dy N Dpyixy) = (=0,4] NR = (—0,4]

9) If f(x) =x%and g(x) =+v4—x,then (geof)(x) =
Solution:

(o) =g(f(x)) = gx?) =V4 —x2

10) If f(x) = x%and g(x) = V4 —x, then Dy.r =
G NE) =g(f(x)) = g(x*) = V4 —x2
Dy =R
Dy(reey = [-2,2]
Dguf = Df n Dg(f(x)) =Rn[-22]=[-22]

11) If f(x) =x?,then (fo f)(x) =

Solution:

(f s i) = Ff)) = fl&?) ={&?)P =x*

12) If f(X) = xz ’ then Df°f =
Solution:
FeHE) =) =D =x*)*=x*
Drrapy =R
Dror =Dr NDryy =RNR = R




13) If f(x) = x?and g(x) = V4 — x, then (g) x) =

Solution:
(Go-

2

Vi —x

14) If f(x) =x?and g(x) = V4 —x,then Df =
g

Solution:
2

f x
(g) *) 4—x
Df =R
g(x)isdefinedwhen 4 —x >0 & x <4.Thus,
Dg = (_0014']

Dy = {x € D; n Dy|g(x) # 0}

g
=RN(—2,4) = (—»,4)

15) If f(x) = x?and g(x) = V4 —x, then (%) x)=

Solution:

o=

x2

16) If f(x) = x% and g(x) = V4 —x, then Dg =
7

Solution:

g(x)isdefined when 4 —x >0 & x <4.Thus,
Dy = (—o0,4]

Dg = {x € D; N Dy|f (x) # 0}

=R\ {0} N (—,4] = (—o0,0) U (0,4]

g
f

17) If f(x)=9—x? and g(x) =10, then

18) If f(x) =9 —x? and g(x) =10, then

F+9k) = F-9)x) =
Solution: Solution:
F+PE) =0-x)+10)=9—-x*+10 F-9x)=0O-x*)—-(10)=9—-x*-10
=19 —x? =—x%-1
19) if f(x) =9—2x2 and g(x) =10, then 20) f f(x)=9—x% and g(x) =10, then
(g-Nk) = Fpx) =
Solution: Solution:
(= =010)—(9—x2)=10—-9+x* ) = (9 —x*)(10) = 90 — 10x?
=1+x%
21) If f(x)=9—x? and g(x) =10, then 22) f f(x)=9—x2% and g(x) =10, then
(feg)x) = (g )=
Solution: Solution:

(f e 9)(x) = f(g(x)) = f(10)
=9-102=9—-100=-91

(ge N =g(Ffx)=90O0—-x*)=10

23) If f(x) =9—x2 and g(x) =10, then
Feof)=
Solution:
(fe @) =fUE) =FO—x%)
=9 — (9 —x?)?

24) if f(x)=9—2x2 and g(x) =10, then
(ge X)) =

Solution:
(go9)x) = g(g(x)) = g(10) =10

25) If f(x)=9—x2% g(x) =sinx and h(x) =3x + 2,
then (fogoh)(x) =

f (9(n))
f(gBx+2))
f(sin(3x + 2))

9 — (sin(3x + 2))?
=9 —sin?(3x +2)

Solution:

(fegeh)(x)

26) If f(x) =V25+x2 and g(x) = x3,then
F+g9)x) =

Solution:

F+g9)x) =25+x2+x3




27) if f(x) =V25+x2 and g(x)=x3,then
F—9)x=

Solution:

(f—g9)(x) =25+ x%2—x3

28) If f(x) =V25+x2 and g(x) =x3, then
F9)x) =

Solution:

(Fg)(x) = x3425 + x2

29) Iif f(x) =V25+x2 and g(x)=x3,then

30) If f(x) =Vv25+x2 and g(x) = x3,then

(ﬁ) (x) = Feg)lx)=
chﬂution- Solution:
o JoETeE (f o )(®) = f(g(X)) = f(x3) = /25 + (x3)?
(5)(’5):2_5,(:'—'5_ = /25 + x6
31) If f(x) =V25+x% and g(x) =x3,then 32) If f(x) =+vx and g(x) =x—2,then (fog)(x) =
@GofHlx)= Solution:
solution: , (fo @) = Fla@) = fx—2 =Vx -2
9o N =g = g(V25+22) = (V25 +2?)
= /(25 +x?)°*

33) If f(x) =+x andg(x) =x—2,then (go H(X) =
Solution:

G°NE = gF @) = g(Va) = Vi -2

34) If f(x) =+x andg(x) =x—2,then (gog)(x) =

GegD)=g9g@gx)=9gx—2)=(x-2)—-2

=x—2—2=x-4

35) If f(x)=+x and g(x)=x—2,then (fg)(x) =
Solution:

FP@) = (Vx)(x—2) = (x —2DVx

36) If f(x) =sin5x and g(x) =x?+3,then
Fegdx)=

Solution:

F o) =f(gx) = f(x*+3) =sin5(x*+3)

37) If f(x) =sin5x and g(x) =x%+3,then
(o) =

Solution:

(9 ° ) =g(f(x)) = g(sin5x) = (sin5x)* + 3
= sin?5x + 3

38) If f(x) =sin5x and g(x) =x%+ 3, then
Fpe) =

Solution:
(fg)(x) = (sin5x)(x? + 3) = (x? + 3) sin 5x

39) If f(x) =+/x and g(x) = cosx, then (go f)(x) =

Solution:

(g ° NE) = g(f () = g(Vx) = cosVx

40) If f(x) = x+§ and g(x) =1-—x2%,then
feg)x) =

Solution:

e =f@)=fA-x*)=0-x*)+

1—x2

41) if f(x) =x+-31; and g(x) =1-—x?%,then
(ge°NH)=

Solution:

(g N =g(f(x) =g(x+;1;) = 1"(’”%)

2

2)if fix)= x+% and g(x) =1—2x?2,then
Fox) =

(90 = (x+3) A=)

43) If the graph of the function f(x) = x? is shifted a
distance 2 units upwards , then the new graph
represented the graph of the function is
Solution:

x%+2

44) if the graph of the function f(x) = x? is shifted a
distance 2 units downwards , then the new graph
represented the graph of the function is

x* -2

45) If the graph of the function f(x) = x? is shifted a
distance 2 units to the right , then the new graph
represented the graph of the function is
Solution:

(x—2P=x*—4x+4

46) If the graph of the function f(x) = x? is shifted a
distance 2 units to the left, then the new graph
represented the graph of the function is
Solution:

(x+2)2=x2+4x+4




47) If the graph of the function f(x) = cosx is
stretched vertically by a factor of 2, then the new graph
represented the graph of the function is
Solution:

2cosx

48) If the graph of the function f(x) = cosx is
compressed vertically by a factor of %, then the new graph

represented the graph of the function is

1

=CosX
2

49) If the graph of the function f(x) = cosx is
compressed horizontally by a factor of 2, then the new
graph represented the graph of the function is
Solution:

cos2x

50) If the graph of the function f(x) = cosx is stretched
horizontally by a factor of—;—, then the new graph
represented the graph of the function is

Solution:

X
cos—
2

51) The graph of the function f(x) = vx is reflected
about the x — axis if
Solution:

fx) =—Vx

52) The graph of the function f(x) = +/x is reflected
about the y — axis if
Solution:

fG)=+—=x

53) If the graph of the function f(x) = e* is shifted a
distance 2 units upwards , then the new graph
represented the graph of the function is
Solution:

e*+2

54) If the graph of the function f(x) = e* is shifted a
distance 2 units downwards , then the new graph
represented the graph of the function is

e*—2

55) If the graph of the function f(x) = e* is shifted a
distance 2 units to the right , then the new graph
represented the graph of the function is

56) If the graph of the function f(x) = e* is shifted a
distance 2 units to the left , then the new graph
represented the graph of the function is

Solution: Solution:
ex—z ex+2

57) 2Z rad = Z x 2% = 120° 58) 2 rad = Z x 2% = 150°

3 3 s . 6 6 bid .
59)%”rad=16-75x-1—?—£—=210° 60)-3-2’1rad=%’5x%=270°
61) 120° = 120 X % = -2-31‘- rad 62) 270° = 270 X % = 32’1 rad
63) % rad = % X -1%1 =75 64) S?n rad = S?n X % = 150" (Repeated)
65) 150" = 150 X —— = 5?” rad 66) 210" =210 X —— = 16’3 rad
67) — = COSX 68) -, = sinx
69) = tanx 70) SINX  tanx

cotx COS X
71) 22F = cotx

Sinx

72) If cosx =§ and 0 <x < g,then cotx =
Solution:
adj

e
hyp 3

Now, we should find the length of the opposite side using
the Pythagorean Theorem, so
|opposite]= V52 —32 =25 -9 =16 =4
1 adj 3
tanx opp 4

3
C = —=
0S X 5

Socotx =

73) if cosx=-§ and 0 <x <§,then tanx =

Solution:
3 adj

cosx = 5= o
Now, we should find the length of the opposite side using
the Pythagorean Theorem, so
|opposite]= V52 — 32 =25 -9 =16 =4

1 _opp _ 4
cotx adj 3

s~ tanx =




74) If cosng— and 0<x<-§,then sinx =

Solution:

3 adj
CoSX = o
Now, we should find the length of the opposite side using

the Pythagorean Theorem, so
|opposite]= V52 —32 =25—-9 =16 =4

75) If cosx=§ and 0 <x<§,then cscx =

Solution:

3 ad]
cosx =—=
0sXx = T hyp
Now, we should find the length of the opposite side using

the Pythagorean Theorem, so
|opposite|= V52 — 32 =25 -9 =16 = 4

> sinx—0pp * "~ cscx=———1—— hyp :
hyp 5 sinx opp T4
76) sin (Eg) = 77) cos (i—:) =
Solution: Solution'
——Hrad=5—gx%9:=150° d_S—”xi‘i"——wo

So, we deduce now that sin (56 ) is in the second quarter.
sin (5 ) =sin(150") =sin(180° — 30") = sin(30") =
sinz6=12

So, we deduce now that cos ( S ) is in the second quarter.
57 5 g 0
cos (—6—) =cos(150") = cos(180" — 30")

= —co0s(30°) = —cos (%) = -?

78) tan (%Tf =

Solution'

— rad—zx-l-—g—q-- 150°

So we deduce now that tan ( = ) is in the second
quarter.

5m
tan (=) = tan(150") = tan(180" - 30°)

79) cot (5?”) =

Solution:

5 180° o
22 rad = ”x————— 150
6 6 T

So, we deduce now that cot( ) is in the second quarter.
5 5 o
cot (—g) = cot(150°) = cot(180° — 30°)
. T
= —cot(30") = —cot(—é—) =-3

5 T 1
= —tan(30") = —tan (—6-) = -7
80) If sinx =§ and 0 <x < g,then secx = 81) if sinx =§ and 0 < x <§,then cscx =
Solution: 2 Solution:
. 2 opp 1 . 2 opp
smx=—3—=m smx=§=m

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

|adjacent|=v32—22 =49 —4 =+/5 |adjacent|= V32 =22 =9 —4 =+/5
1 hyp 3 1 hyp 3
. Secx = = = I
cosx adj 5 X = Sinx opp 2
82) If sinx =i— and 0 <x < —E,then cosXx = 83) if sinx =i— and 0 < x <%,then cotx =
Solution: I Solution:
y 3 _opp 3 ) 3 _opp
inx=-= sinx =—
4 hyp x= 4 hyp

?.
Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

|adjacent]|= V42 =32 =16 -9 =7 |adjacent|= V42 =32 =16 —9 =7
adj 7 1 adj 7
s COSX = = = e ~ cotx = = — = —
hyp 4 tanx opp 3




84) If cscx = —g and 3?7[< x < 2m, then cosx =
Solution:

> - i ﬁB,
CSCX == = —— = ——

3 sinx opp 7

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

|adjacent|=V52 =32 =v/25-9 =16 =4

85) If cscx = —% and 37'-211-<x < 2w, then secx =

Solution:

5 1 hyp
CSCX =7 = ——— = —
3 sinx opp

Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so

ladjacent|=V52 =32 =v25-9 =16 =4

adj 4 1 hyp 5
Y COSX = ——— = — . Secx = =——=-
© hyp 5 cosx adj 4
86) If cscx = —-z; and —32£< x < 27, then cotx = 87) If cscx = ——g and %ﬂ < x < 2m,then tanx =
Solution: Solution:
5 1 hyp 5 1 hyp
SCX =0 = —— = —— csCx === =—

3 sinx opp
Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so
|adjacent]= V52 — 32 =25 -9 =16 = 4
1 adj 4

. ocotx = = =
tanx opp 3

3 sinx opp
Now, we should find the length of the adjacent side using
the Pythagorean Theorem, so
|adjacent|= V52 — 32 = 25— 9 =16 = 4
1 opp 3

cotx adj 4

~ tanx =

88) If f(x) =sinx,then Dr =

89) If f(x) =cosx,then D, =R

88) If f(x) =sinx,then R, = [-1,1]

88) If f(x) =sinx, then Ry = [-1,1]




