SECTION 7.4 The Substitution Technique applied to Definite Integrals
IN-SECTION EXERCISES:
EXERCISE 1.

First solution:

/x(3x2 — 1) de = %/(3x2 —1)56x dx

1 1
M= 357 - | :6/u5du:6~%+0
du: b“d" 1 ) 6
=—Bz*-1)"+C

36
Then:

Second solution:

1 1 1
AN = sxz-' / .’I,'(3a’,‘2 _ 1)5 dm — 6/ (31:2 _ 1)5 6$d.’1}
0 0
da = bxdx e o
X=O‘7u=-|; Xzl =) a= Q 26/_1u du:6.€|_1
1 6 7
= — _1 —

Third Solution:

h= 31 6 Juo)
din = bxdx :i 2_161:i26_1zz
36(3 ){0 36( ) 4
EXERCISE 2.
1 1
) /xemdx:xew‘(l)—/ e’ dx
w=xX do:= e dx 0 ) °©
dl’»=d* u=eﬁ :(16 70)76 |O

—e—(e' =V =e—e+1=1

END-OF-SECTION EXERCISES:
1.

1
/ 1+ 2222z dx

-1

2
/ w2 du=0
2

1
/ v 1+ 22dx =
2 -1
A =le X

du = Axdx =
A=-1 = u=2; X1 = A=

N = N

It was not necessary to find an antiderivative, since fcc f(z) dz always equals zero.
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2.
32 2 [* 1
do == 3d
/0 3z+4°" 3/0 3z+4°%
Mz 3xrd —2/131du
du = 3dx 3Ja u
2
*X=0 =) AT 3.0+4:=4 :§1n|u| ﬁg

- = = 3-3+ 4’ =13
x=3 = A :%(11113—1114)%0.786

3.
2 2
/1 mdtz—/l (5—1)3(—1) dt
u=5-t :—/3u_3du
du = - dt 4
-2
t=) = m=85-1=% ,’%E
£21 2 me 87273 _Llp 111
2wt 2°9 16
~ 0.024
4.
3 . 3
= dm 3% adu = d* /ln3mdw:xln3z|1—/ :L'~de
= L.3dx = 1 1
dix 3% N= X :(3ln9—lln3)—m|?

= Ld — (332 —In3) — (3-1)
=(6In3—-1In3)—2=5In3 — 2 ~ 3.493

5. First, compute f;’ In(z — 1) dx; at the last step, multiply by 5. Do not approximate until the final step.

3 3
In(z—1)de=(z—1)In(z—1 - r—1 dx
wz ba(x-)  d= dx /2 ( : ( nl )l 3/2( i1
= L s X- =[2n2— nl] — T
duz odx Afe % 2102 — (1)In1] /2(1)(1

=22 -z[, =22~ (3-2) =221

Then: 5 5
/ 5ln(x—1)dx:5/ In(x —1)dz =52In2—-1) =10In2 — 5 ~ 1.931
2 2



