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r function, we try f(x) = ax + b where a
plies that f '(x) = a. Thus we must have

’b)

5% 7 25

+s(z- 3)

+ A.N. wvmé +0

o dx (Hint: Let u = e+ 1)

dx (Hint: Let u = n|x|.)

mmuk b
MVanNMn RH HA- ‘- ‘/\Mﬂm

16. % e~3x% dx

18. \ eXHETHISIHA()2 | 8y + 10) dx
Vx
(4

19. \ — dx
Vix

20. e

(€® + Din(e®= + 1)

dx (Hint: Let u = In(e** + 1).)

21. \ 25’y dx
22, \ SE 3y 4 2 dy

23, \ 5xe3* dx (Hint: Try (ax + b)e>* where a and b are con-
stants. See Example 4.)

24, ‘. x%€5* dx (Hint: Try (ax? + bx + c)e5* where a, b, and ¢

are constants. See Example 4.)

In Exercises 25-29, the velocity function of a particle moving
along a directed line is given. The value of the position function
at a certain instant is also given. Derive the formula for the
position function. Time is measured in seconds and distance in
centimeters.

25. v(r) = (12 + 1)V23¢, 5(0) = 10
26. v() = (3 + 61+ 52 +2), s(1) =5
27. v(r) = e3¢, 5(0) = 4

3 3
28. w(p) = WWw 5(0) = 8
29. v() = 5°*1(4¢), 5(0) = 25

In Exercises 30~33, the marginal cost function at a production
level of q units of a commodity is given. In each case the Sfixed
cost is also given. Find the cost function.

3
30. M(q) = < 20"+ 1 , $50,000
Vig* + 24 + 3)*
g+3
31. M(q) = , $30,000
O Vere iy
No.oo:
32. Mg = $10,000

ANo.ooE + mv::o.
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29+ 1
F+qg+5

34. Verify Formula 1 by differentiating the right side.

35. Verify Formula 2. 36. Verify Formula 3.
37. Verify Formula 4. 38. Verify Formula 5.
39. Verify Formula 6. 40. Verify Formula 7.

3B. M (x) =

$40,000

In Exercises 41-44, the acceleration function of a particle mov-
ing along a directed line is given. The values of the velocity and
position functions at a certain instant are also given. Derive the
Jormula for the position function. Time is measured in seconds
and distance in feet.

41. a(®) = % v(0) = 12, s(0) = 25
42. a@®) = 3, v(0) = 6, s(0) = —35
43. a(® = *; v(0) = 8, s(0) = 40 (Hint: See Example 4 and

Exercises 23, 24.)

4. a(t) = 51%¢%; W(0) = 45, s(0) = 20 (Hint: See Example 4
and Exercises 23, 24.)

45. A student attempted to find the integral of Example 4 as
follows. He let u = 5x, du = 5 dx, dx = % and wrote

\mm‘«wkkxnwx%w%&uwk\%mmm

2 2
== w..&:nﬂ.aw=+ﬁ.nmmm%+ﬁ.

Show that this answer is wrong. (Hint: Differentiate the
function he obtained.)

46. A student attempted to find the integral of Example 4 as
follows. She guessed that the answer must be of the form
ke> and wrote

D.ke™ = ke (5) = 5ke5* = 572y
She solved for k, obtained k = %, and concluded that

\m&wx&ﬂuwabﬁ+ﬁ.

Show that her answer is incorrect and explain where she
made her error.

4.3 Integration by Parts

In the preceding two sections, we used differentiation formulas to obtain integration
formulas. In this section, we introduce a new method based on the nradnct mmle nf



B 61
LI §
)T
19x3

1
A
‘ST

e e

tl
7618

x3

‘§T
i ¢4

‘tE

‘1€
‘6T
ST

‘61

TI

EE
£%

I+ T+ 0E - @+ 0E T 9+ v+ X9 + X1 — X7 + (X 4 ¥ — |y 4 xfup +X% 61

£y

— GO LT 2+ XA — XU XAT ST

u
54 4 z(cI D

2+~ IXIUIZZEI 0+|s+XIu16—xs+——ls+XIulzx°II 2+ Xg — |exjup x °6

Xy
I

2 -+ 53% - Cxagx% 'L 2 + xva% - xva(l + XS)% .S 7+ xza" -~ xza(g + XS)% .S 2 -+ xga'v‘g - xgax% .I

sued Aq uopeibajul (sze-bze sabed) €'t 195 aspiaxg

zhot + iz + 2% — 2] Ep
¢ A3 a uf gu .,
et T2 TP SUL- 00000 + ]S + B+ DUl €€ S'8666T + 1 +b9+z g I€ 5T — ST + 1405 S 6T
fr+o?E T 6+l +20) ST 2+ 42§ - %) g7 ACERE I 9 4 09T 61
Pt gt UL 0+ w2 ST 0 (I + 5D EL O+ |1 + Iul% T 2+ b+ xgfu§ -6
(44 91
2+ el + %9 + 0 - I I+ ——F—— ¢ I+ (S + ME
el 9+ e 'L u(s + ¥z + %) J v—(€ + pX)— H e
uopnyasans-n ayy (61 €-81 € sobed) z'p 19s aspiaxy

9 + zfS = (13 *sp

00S°9E + b200-200ST— ‘€ 000°SY + bST + .bg — T s — & — s0?5der ‘S — rodesr 6€

SPIT — 709 + 22S°T + JT— 09 + IE + 19— °L§ os + II + 1€ + Jfur € ss Ol — 7+ J7 + c’Z ‘€€

0T + ST + 2191 "I€ 2 +unay?S 6T 2+ [T+ pXWE "Lz 04 ¢0(1 + sz)"Z ST I+ I+ Je+ mf- €T
S+ (I +xe+ XUl T o+ 2% 61 94 (1 +VX)"°Z LT 2+ |1 +V1|u1, ST 2 4 X6 + ,xE gy

uoplepuaIayipRuY (Z1e—1 L€ sebed) |4 195 aspiaxg

fz il - Av-
X 1 T 4

L$ 1€ ]
00081 ‘81 = b = 0 ‘bzey + bog — b 62 7

4
A A §—
5SS T T T T '
7] | .
- | €
n | ]
b n stecior-
] A TT7 T _
““““ N
! ]
- —¢€
Y w \
£ £
"sydoosajut-x ou are azoy; pue dessagur-A ayy st & £ £2 st 1doorsiur-A ayy */ pue  are sydoorequr-x oy,
*$210JdWASE [eONI0A 918 7— = ¥ PUB 7 = X SOUI Sy, JqSu saloldm&se [eS1IoA Qe §€° = X pue ¢ = x sau ayJ, ‘ySu
Pu® 1J7 3y 03 Sj01dwAse [RIWOZLIOY € ST ¢ = £ SuUI| YL ST pue 1391 oy} o} sjoidwAse [euozLIoY B ST | = £ 9ul[ 9y ‘€T

$35]2J9X3 PaJAqUINN-PpO 03 siamsuy g xppuaddy 746



