MATH 253 Handout #1 Solution.

For 1)

Forx>0/\/5<5 )dm—f)/‘/_dx—ll/\/_dx—
:L‘ 1‘2

:5fdx—4/x_1dx:5x—4lnx+c,x>O

For 2)

use substitution wu = sinz,du = cosx dx,cos’z =1 — sin? z

and if x =% thenu-\/-,a,ndlfx— ,u=1,s0
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_[—;}% [ln|u|]% =3 [1-2-[n1 —1n2——] L—0+im2)=1-im2
For 3)

Dy = (—00,4] since we must have (4 —x) > 0 and Ry C (—o0,0)

since the exponential function has always positive values.

now to find the inverse solve for x: y = evV4®,

if y is positive we can apply In to both sides

Iny = /4 — x and again the right-hand side is positive or 0

so IF Iny > 0 we can square both sides (Iny)? =4 — z and z = 4 — Iny,

finally by interchanging x and y

y=fr)=4—In’z,Dj-1 = Ry =2and R;-1 = D; = (—00, 4]

to get the range of f we have to solve when Iny > 0 and that is for y > 1

from the graph of In

OR by applying exp. function to the inequality and using ¢ = 1

thus Rf = Df—1 = [1, +OO).

For 4)

For z # 0 oT e/\/x:+3dx—/(%—1—1—;)dx—S/:Uadx—/dac—{—S/x sdy =
=5- —x3 —r+3- :1;3 +e=3z8 —z+ x3 +c.

For 5)

use substitution ©=3—z,du=— dr,z =3 —u and 22 = (3 — u)’
ifx=0,thenu=3,andif x =2, u=1, so

2 o 1
3—33 /

0 1

= 9[Inul’—6[u]>+ s lu 2 —9[In3—In1]—6[3 — 1]+

For 6)

Dy = (—00,1) since we must have 1= >0so1—xz >0 thus 1 >z

and R; = (—o0, +00) since logarithmic function has positive and negative values.
now to find the inverse solve for x: y=Int==—In(1 —z),

/9 6u+u

||
\W

(2—6+u>du:
u

[0—1]=9In3—12+4 = 9In3-8.
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—y = In(1 — x) apply exp. function to both sides -possible for any y

ORe! =7 L =1-ze?V=2L)eV=1l-zandaz=1—¢"
—Ir’ e e

finally by interchanging x and y

y=fHr)=1—e* Dsp1 =Ry =(—00,+00),and Ry = Dy = (—o0, 1).
For 7)

using  (A— B)’=A2—2AB + B?

/(2\/_—%)20[90:/4xdm—4/%d9&+/x_2dm:4-"”—22—4/90_%dm—x_1+c:

:2x2—8m%—%+cfor:€>0
For 8)

dx

use substitution u = i, du = —x2%dxso —du= — and if z = %, then u = 2,
x

andifzr=1,u=1 so
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For 9)
1-2
Dy = {x # —3} but Ry =7, to find the inverse solve for x: y = , +3x

forx# -3 y(x+3)=1—-2zxs0xy+3y=1—2z, and zy+2zx=1-— 3y,

so z(y+2) =1-—3y.To be able to solve for x we have to assume that (y + 2) # 0,

1-3
so y # —2.Therefore Ry = {y # —2} and we can finish solving : z = n 2y
Y
1 -3z
(=) J0) = =2 Dps = Ry = {a # ~2} and Ry = Dy = {y # =3}
For 10)
1 1 1 3 4 4 3 4 3 I
/ms (2—$)dx:2/x3dm—fx'x3dx:2‘zx3 — [x3dr = 525 — 535 + ¢
For 11)
use substitution u = 2%, du = 2zdx, and if x = —1, then u = 1,

and if x = 0,u = 0,80

0
R 1 [ —u 1 [e1Y 1 - 1(1
_J;(E@ d$:§/€ du=§{j]1:—§(l—el):§(g—)
1
For 12)
Dy = [—1, +o00)since we must have (14 x) > 0 and Ry = (—00, 0]
now to find the inverse solve for x: y = —v/1 + z,
—y =+/1+ x, so —y must be positive or 0

y < 0 then we can square both sides and y> =1+ 2, and z = 3% — 1
so f7H(z) =2® =1, D1 = Ry = (—00,0] ,and Rp-1 = Dy = [—1, +00)



