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Math 10250 Activity 31: Integration by Substitution (Section 5.2 continued)

CGOAL: To compute integrals using Integration by Substitution.

Example 1 | Find the following indefinite integrals. Check your answer by differentiating.

(a) /(3x+5)5d$§ /u5:1))du © / dx d /1du

Eu:3x+5::%.éu6+c Jorhr A )
Zdu:?)dxg cu=1Inz E:ln|u\—|—c
Ceasvassces ‘= (324 5)°%+ {du = Ldp s=In|Inz|+c
18 : zo s
Check: 1 3 5)6 /_ 1 6(3 5)°.340=(3 5)° Check [1n‘1nl’|:;\;]\';wﬁl\1'
€CK: E(m+) _178.(x+).+ —(.7;‘+) rxlnax
3/ 1 t 3—u
(b) [ 4PV 1diz 5 [ Vudu 6 [ gtz (—du)
FASASA AR s 1/2+1 yoortTene D
fu=ti41 E:1u2 R E“:3t52/<1—u)d“
}du = 43dt 2/ + S
— (4 1)2 4o (duz Tt v = 3inful te
3 =B—-t)—3In[3—t/+c
!/
4 32 3.4 o443 -3
Check [ (t +1)2] —g'i(t +1)2 -4t Check: [(3—t)—31n|3—t|+c],:—1—ﬁ
2z 41 In(z? +1 1
. U =1 . zln(z®+1) 1
(c) /m2+az+5 / w=lnful e () / RNl
(s R e N Rt Wovseavassstsvas 1,
ru=2"+x+5 : tu=In(z? +1);7 74 +c
vdu = (2z+ 1)dx ¢ du = szrld:c Tl 9 9
N : 9r + 1 sy i=—[In(z*+1)]" +c
Check: [In|z? +z+5|+¢|] = 57— 4
x4+ x+95 9
Check: [f[In(z? +1)}%] 2In(z* 4+ 1) 290
@ / r / L1 +1
= | — - —du
(222413 ) ud 4 J )
3 x
RIS WS 1 g3l (h) / :/2(u—1)du
Eu—2x2—|—1221 _3+1+C 1+\/5)? u
U= : Serevevavasserevevay v 1
:du—4aid$ :__1.i+ Su=1++T ,:2/<1—>du
twdr=gdu {7 TRz TC Ed”:;fimf_z(dml)E A
CUNINIvAva NNy _ 1 1 L ~%dap:2(u—1)du : 2(u —Inful) + ¢
8 (2$2+1)2 D Y Y N R 2 ): 2[1—}—\/»—111(14-\/5)]4-6
!/
) 1 1 1 —2(22241)(4a)
Check: [—g~m+c =-3 Tt



Example 2| A consulting firm, hired by a city to help to develop its downtown renewal project, predicted
that the number of jobs would increase at a rate of
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where y is the number of jobs and z is the amount of money invested, in million of dollars. If no money is
invested, no new jobs will be created. If the prediction is correct, how many new jobs will be created by an
investment of $6 million?

The initial condition is y(0) = 0. Solving the DE, we have
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Using the initial condition, we have:
0 = y(0) = 1600(0 — V1) + ¢ = —1600 + ¢ => ¢ = 1600 Y

y(x) = 1600(z — /1 + 22) + 1600 = | 1600(z — /1 + 22 + 1)

Y

To find the new jobs created by an investment of $6 million, we compute: 0

y(6) = 1600(6 — /I + 36 + 1) = 1600(7 — v/37) ~[1, 468
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Example 3| The marginal revenue M R for a product is given by (013 where ¢ denotes the quantity of
q

the product sold.
(a) Write down an initial value problem involving the revenue R. Recall that an initial value problem consists
of a differential equation and an initial condition.
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(b) Solve the initial value problem in Part (a), and determine the behavior of the revenue if more and more of
the product is sold.

R(0) = 0.
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