Calculus Il Section 14.1 Notes

Example 1: Evaluate j(14x +2y)dy
Treating 14x as constant and integrating with respect to y:

X 2
!14x+2y )dy = 14x)y+2y?:[14xy+ y2]0

:[14x(x)+(x)1 —[14x(0)+(0)1

= 14x° + X* =15x%°
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Example 2. Evaluate j—dx= j3y-—dx
X X

Treating 3y as constant and integrating with respect to x:

1 2
- dx =3y -[Inx]’

2y3 1d 3y i
J3y-Sox=3y:

=3y-[In(2y)|-3y-[In(2) ]

=3yIn(2y)-3yIn(2)
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5y|nxdx_ j5y —dx

Example 3: Evaluate j

Treating 5y as constant and integrating with respect to x :

4y

In X In X

JSy —dx By - J—dx

ey X
In X 1

Not dx=|Inx-=d

ote: j X J'nx » X

letu=Ilnx = Ol—u:1 :>du:1dx
dx X X

U? (Inx)2

1
jlnx-;dx:ju-du: ; = >



Example 3: con't

4y B 2]
Hence, 5y - jln—xdx:5y (In X)
o X I 2 |
In(4y))’ ;
sy | ()| g, [0

4y




Example 4: Evaluate Ejj(Bx + y ) dydx.

Integrate with respect to y :

— 2—3 2
IB(3X+ y)dy = 3xy+y— = 3x(3)+@
0 i 2 | 2
=0x+9/2
1 (3xs y)dydx = (9 + 9/ 2)dx =| 26
[ oc o= [ocror2pn=[




Example 5: Evaluate joﬁ/3jocosx(4+sin X ) dydx.

Integrate with respect to y :
ICOSX(4 +sinx)dy =[ (4+sinx) y]zosx

=| (4+sinx)(cosx) |-| (4+sinx)(0)]

= 4C0S X + SIN XCOS X

zl3

F/SICOSX(4 +sin x ) dydx :j

(4cos X + Sin Xcos x)dx
0 0 0



Example 5: con't

Note : j4cos xdx = 4(sin x) = 4sin x

Forj (sinxcos x)dx,

. du
let U =SINX = — = cosS X = du = cos xdx

dx

j(sinxcosx)dx:j (u)du =—=



Example 5: con't

IOE/BIOCOSX(A' +sin x) dydx = IO”/3(4 COS X + Sin X cos X Jdx

4sIn X +

(sinx)’

7/3

4sin(7/3)

4sin(7/3)

2

-0

N (Sir1(7z/3))2
2

N (Sin(7z/3))2

2

4sin(0) + (sin (O))2




Example 6: Evaluate jozjoﬁ[ ! ]dxdy

J1-Vy°

Integrate with respect to x:

_ Y
J1-y2 ! {
j dx = X
0 1_ y2 i 1_ y2 )




Example 6: con't

Jozjoﬁ{h]dxdy = joz 7dy = 7y\§

~7(2)-7(0)=14

10



Example 7: Evaluate j:MIOCOSQ(SHr)drdQ.

Integrate with respectto r:

J-cosé?
0

(56

r)dr

2 —1Cc0Ss ¢

(56)

-0

-| (50)

(0)

2

11



Example 7: con't

J‘:MJ‘OCOSH(SHI’)drdH _ joﬂ/4

=0.563904609/58 Using Trapezoidal Rule

5

2

6(cos )2

oo

12



Example 8: Evaluate j J' 6y dydx.

Integrate with respectto y:

0

J-4/x(6y)dy:6y2 |:3y :|4/x




Example 8: con't

1

LOO j:/X(Gy)dydx = LOO 48X °dx = 48)i—_1

- == |=0+48=48

—48X " =

48

X
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Example 9: Evaluate I j ( ]dxdy.

Xy

Integrate with respect to x:

LRGeSt

15 15
-7['”(00)]—7[' (1)]

—w0—-—0=w

Therefore, j j ( ]dxdy diverges.



