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Section 4.4 Indefinite Integrals and Net Change Theorem

Integral is a linear operator, i.e., it respects

cfx)dx = ¢ | flx) d | [£(x) + g()]dx = [ fladdx + [ glx)dx e L.

) -l j ’ - ) addition and scalar multiplication.

|Ikd.n—k.s . [("ur.x— _] F O fn# —1)

sinx i I'm not sure I'd bother remembering these trig
sinxdy = —casx + O cosxdr=snx + O . . .

: : antiderivatives. They come from what we

[ sectrdx = tan x + € [ cscieds = —cotx = € already know about derivatives, and we can

’ ) work backwards from derivatives we know and

|. ec rtan xdxy = secx + O ' csec xcotxdy = —cscx + O that I'll giVe you-

MNet Change Theorem The integral of a rate of change is the nel change:

r!‘_'{ o) dx = F{l) = Fla)
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1. + Question Details SCalch 4.4.001

State whether the following is true or false by differentiation. .

P e B N SO <~ Foy =
_/X‘zv"1+x2dx__T+C o .
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2.  + Question Details SCalch 4.4.002.

State whether the following is true or false by differentiation.

/cosz{xj x—%x+%5|n(2x)+c = ix) ==

{
'?’(x\r L L‘_'Cco,( (2%3)(1,\ - lv__ L '%_Cof (’7-)4) =z + _ll f’lcog“x _ l’z

2

D

Loy coftr - 1= gt x QonrT Fmow how

- a ~ f Jo cL«v\/“‘%‘h

i | . pureny
§ Costx dx = g dos (2x) + | dy = 1{((‘05 (1»<3+I)C)( R /v. V:S,‘cle.
2 —Ft, X

3. + Question Details SCalcd 4.4.005.

Find the general indefinite integral. (Use C for the constant of integration.)
] 4+ =24
(x1-4 + 0x3.5) dx

’ A vi‘ NS +1 = 4. §

- X 4 6= ) +C

\(»
2.4 o

4, + Question Details SCalct 4.4.006.

g — 2 — *
/f}-'ﬁ dx = ®Belw = =
. =

o)

Nov 8-10:16 AM



4-4-notes.notebook November 08, 2017

o

+ Question Details SCalcB 4.4.008.

6.

Find the general indefinite integral. (Use C for the constant of integration.)

/[U?—BUE—U‘C‘+%.){1U

+ Question Details SCalct 4.4.009.

Find the general indefinite integral. (Use € for the constant of integration.)

/(u+ 1)(2u+ 7) du :gémm + Qy +-_‘7'§o(‘4 =

7.

+ Question Details SCalci 4.4.014

8.

Find the general indefinite integral. (Use C for the constant of integration.)
/ sec(t)(8 sec(t) + O tan(t)) dt = R@ )+ 9 cec(h] o (B) ) d+
Ce C"é{)_ Cc({l,_ -k%(—&

- W< Tablb, yc({)_&o“(”fﬁ-c&c‘(’”
wn” e ”
(=23
b,
art s T s
G C
+ Question Details SCalcd 4.4.016.

Find the general indefinite integral. (Use C for the constant of integration.)

/?SIH(ZX':] d = 7 g ’lsw(x\ cos(x) dx = Y gCOS(X)C(X =\ 14 scuo (x) +C

sinx) B (x\

4m:,Cx)= Cos X
dx
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9. + Question Details SCalcd 4.4.025.

Evaluate the integral. T W

/‘ (3sin6—1lcos g de = 73 {YV;QJQ - u fcw;@cig
T(C“’S QB - §WQ] -3 cosT —ns=N — [—?cw(ﬂ—rly@(o\l)
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10. + Question Details SCalcB 4.4.026
Evaluate the integral. /‘—ZM PPN J 55 low‘o,v\aw
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I
M. + Question Details SCalc 4.4.029.

Evaluate the integral.

(e - ("Zoe (ectae e[ F]
e TV a6 Tt AT s B (05

12. + Question Details SCalch 4.4.033.

Evaluate the integral. - A
g |
W45 {:052(8) - A Y cos € o \J@ ’—/'(A"
ot ’
o

Ja cos2(d) ¢

Iy

gzq oD L 5’) 46 = K}(%c*«@ + §@] = k(‘\:mc—z_) 4_5'17;)-{‘\)“*—(0)4—5—(@
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13.  + Question Details ; SCalci 4.4.034.
HEen. at¢ .
Evaluate the integral. A/ © N f\«@[ [ + 42O _
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14.  + Question Details SCalcid 4.4.041.
Evaluate the integral. gx it X2 O
1 Ixl= 2 if xc¢o
/ (x — 4|x]) dx
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SCalcB 4.4.045. [3353673]

+ Question Details

15.

The area of the region that lies to the right of the y-axis and to the left of the parabola x = 4y — 2 (the shaded
"4
region in the figure) is given by the integral / {4y — y2) dy. (Turn your head clockwise and think of the region as
Jo

—an&j

lying below the curve x = dy — 2 from y = 0 to y = 4.) Find the area of the region.

.
>~ 2
o - YO*O] -yt ey oy (y=4)

\t' - 2 (4\’1, - |—3 (q\g

é/T - 3L e . L0 3z ¥
3> S 3
N

.r=4_1‘-y:

p(‘c. ‘Q\o""\
Book:

SCalcs 4.4.046. [3395341]

+ Question Details

16.
The boundaries of the shaded region in the figure are the y-axis, the line y = 10, and the curve y = 10v/ x. Find the

area of this region by writing x as a function of v and integrating with respect to y.

5(0 —-:O\f’)c‘x S(o 1Ox )L)Y 0(%)

_ YDX- (x ] Ey—@x

v
a

\3:0 —

SCalcs 4.4.047.

+ Question Details
o 13
If w't) is the rate of growth of a child in pounds per year, what does / w'(b)dt represent?
Js

e MOWL OC "‘J—(jld j“;"ed -Qwox—\ c.j,q T to 4?.;3 3.

17.

ne F
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18. + GQuestion Details

SCalcB 4.4.048. [3353948]
A current exists whenever electric charges move. If AQ is the net charge that passes through a surface during a time
period At, then the average current during this time interval is defined as

average current = L9 _ M
t tz —t

If we take the limit of this average current over smaller and smaller time intervals, we get what is called the current I
at a given time t;:

I= lim 4Q _dQ
ar—o At dt

Thus the current is the rate at which charge flows through a surface.

The current in a wire is defined as the derivative of the charge:

b
It) = Q'(t). \What does / I(t) dt represent?
_ d Q o

Tho maet C/\ 60\7.6 ——
e chan 72
19. + Question Details SCalcd 4.4.052. [3353615]

If fix) is the slope of a trail at a distance of x miles from the start of the trail, what does / fix)dx represent?
Jz

The net change in elevation from x = 3 to x = 7 miles (map miles) along the trail.

20. + Question Details

SCalcd 4.4.059. [3353%
The linear density of a rod of length 4 m is given by p(x) =7 + 7/ measured in kilograms per meter, where x is

measured in meters from one end of the rod. Find the total mass of the rod.

Density is like a rate of change in mass, per unit length (or small increment) of length along the rod.

S
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2.+ Question Details SCalcB 4.4.070.
http://webhome.phy.duke.edu/~rgb/Class/phy51/phy51/node15.html
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