LESSON PRACTICE 23A - LESSON PRACTICE 23A

Lesson Practice 23A
1. Letu=2+X;$=l;du=dX
dX

_[(2 + X)X = _fu4du

5
=UT+C
=%(2+x)5+c

Check
d 1 51
9 Ad2+x))=Ls5(2+x
dX(5(+ )) 5 5(2+x)
=(2+X)4
2 Letu=t+l;%=
dt =.[ du
t+1 \/:
_1
=.fu 2du
1
= u]2 +C
2
_2Ju+C
=2Vt+1+C
Check
1
%(2\/t+1)=2-%(t+1)?
_ 1
vi+1

414 SOLUTIONS

3. Letu=3+X2;$=2X; du = 2Xdx
dx
10
[(3+%x2) " 2xdx = [ u'Odu
11
=Y _,c
11
11
_ 1 (3+x?) .c
11
Check :
11 11
d 1 2 1 2
d x2) Y=L 1134+ x3) -2x
dX(11(3 P 11 (32)
10
_ox(3+x2)
Let u=4X: Y _ 4. du = 4dx
dx

Icsc2(4X) -4dX = Icscz(u) du

- —cot(u)+C

= —cot(4X) +C
Check:
9 (_cot(ax)) = (- csc?(4x)-4)

dX
= 4csc2(4X)
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i du _ 3 _ gy du
5. Letu—sm(36) 46 cos(36) 3; 7. Letu=4X; ax

du = cos(36) -3(do)

=4; du = 4dX

fe4x dX = %_fe4xdx-4
fsin3(36) cos(30) 9——_[sm (30) cos(36) do-3

=%_fe“du
1 3
=—|u’du
f =%eu+C
4
_tu®
34 *C =%e4X+C
4
= ]Zu +C
1 4
=ﬁ(5|n(39)) +C Check
d 4X 4X
( )=— 4
Check: dX 4 4
d 1 1 3 - e
_a 4_ U alci . )
de( sm(36)) 15 4(sm(36)) cos(36) 3
3
=(sin(36)) cos(36) d
8. Letu=l+eX; —u=eX;du=eXdX
dX
6. Lletu=a-Y; j—$=— ;du=-dY
8
Iex(hex) dX=ju8du
j day _ _ -dY w2 c
=——+
(a-v)° (a-v)° 9
d 9
=—.[u_g =%(1+e ) +C
——ju_zdu
1 Check :
u
T d 1 X0, 1 x)® x
1 — (= ]+e)]=—-9(l+e ) -e
- +C dx 9 9
a-Y 8
=ex(1+ex)
Check:

d (1 y_.d(,_vy)!
dY(a—Y)_dY(a Y)
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9. Letus= In(X);

_[ In dX _[uzdu

u.J|—-

=3\/U+C
=3v2t+1+C

Check:

1
%(3\/2t+1)=3'%(2t+1)_?-2

3
2t +1

416 SOLUTIONS

Lesson Practice 23B

1. Letu=
dX

fx-3)%1dx = [u?ldu
22
-7+ C
_ %(x _3%2.C

Check:
do T (w221 _2)?!
x(zz(x 3) ) =55 22(x-3)
_(x -3/
2. Letu=2X2+1: gx_4x du = 4XdX

%[xxlzxzn dX- 4——f\/_du

1.3(5x2,9)2.
s - 2(zx +1)2 -ax

CALCULUS



3. Letu=1-x3: AU _ _3x2 4, _ _3x2dx

dX
L X° dx(-3) - -1 [ du
3 1-%x3 37 Ju
1
1 {u 2du
1
__lu?
T3 +C
2
=—%\/U+C
——%VI—X3+C
Check :
1
d 2013y -2, 3(1_%3] 2(_3x2
dX(3]X) 32(1X) (3X)
XZ

4. Letu=1+X3;g—;=3X2;du=3X2dX

[a+33-3x2 dx = [ 13 du

=UT+C
=%(1+x3)4+c
Check
d 1( 3)4 1 ( 3)3( 2
(1 X0) 40y = 4l1) 3%
3x2(1+x3)3

CALCULUS
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5. Letu=2X-3; £=2; du = 2dX
dX

%fcos(ZX%)dX 2= %_f cos(u(du))

_
=5 sin(u) + C
=%sin(2X—3)+C
Check:
d (1 _1 _
- 35|n(2X—3) )= 5 cos(2x-3)-2
= cos(2X—3)
1 _1 _1
6. Let u=\/3=92;d—g=%e 2. du=2o 2do
cos(vo (do))- -
2 2 _? (cos(u(du)))
) = )
= 25|n(u)+C
= 25in(\/g)+c
Check:
_1
%(Zsin(ﬁ)) = 2COS(\/E)'%9 2
_coslVo)
Jo
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. du 2(n).
7. L = —_— =
etu tan(e), dxX sec (9)

du-= secz(e(de))

‘

]-\/ tan(o) secz(e(de)) - fu 2 du
3
= u_j +C
2
3
=%u2 +C
3
%(tane)2 +C
Check :
9 2 (tan(0)2 ) - 23 (can(0)) 2 sec2()
2 2 )=£.3 2
de(3tan6 ) 3 2tane sec-\0
tan(e) secz(e)
8. letu=2- e2X du =—e2X'2;
dX
du = —2e2Xdx
—%j.ezx(z -e?Xydx(-2) = —%_\'u(du)
2
__1lu
= 5 +C
=—iu2+C
4
=_%(2_ezx)2+c
Check
2
d T e2x)7y__ 1. 2X (2%
du(4(2e)) 42(2e)(e 2)
=ezx,(2 2x)

You could also multiply through which yields

2e2X 4X

- e"” and integrate each term.
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9. Letu=1-X; du _

10. Letu=X%+2X-1:
du = (2X + 2)dX

SIS

X+1)d

\/x2+2x 1

-1; = —dX
e ;du=-d

d du
Tox V==

=-Inu) +C
=-In(1-X)+C

2

Check:

d 3(x2,2x-13)-

dX

4

1
_3.2(y2 4] 3
. 3(x c2x-1) 3 (2x+2)
X+1

CALCULUS

3.C



LESSON PRACTICE 23C - LESSON PRACTICE 23C

Lesson Practice zc?I,C 3. Ifyou let u=X?+1, then du = 2XdX
u

1. Letu=t+4; rTa 1;du=dt which is not present. You must
multiply the numerator and divide
by the denominator before integrating.

f_dt [ du
Vt+4 \/:
il (012 gy [ XEe2X2 41 gy
=_[u 2du X2 X2
N - [X%dx + [2dX + [ x~%dX
=4 +C 3 -1
1 =X—+2X+X +C
2 3 1
=2\/U+C =%X3+2X—%+C
=2Nt+4 +C
heck
Check : Chec
. %%x-’uzx ! )=%(3x2)+2 (-x-2)
d 1 -
A oJt+a)=2-Lt+a) 2
gr (VA ) =25 ted) _X2 424 X2
— XA 2x24
t+4 X2
2
2
2. Letu=2-3v;9Y4 __3:qu--3dy _bea
dy 2
—ij(z-sv)SdY(-3)=-%jlﬁ(du)
6
__lu”
=3¢ +C
___1 6
18u +C
__ 1 (5_3ypP
- ]8(2 3Y)” +C
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Lesson Practice 23D
1. Let u=cot(30); % = —csc2(36) -3;

4., Letu=1+ tan(e), du = secz(e)

do

du= secz(e(de))
du = —3csc2(30(d6)

5 Ju 1 2
4 4 -— -
(1 tan(0)) u 3 fcot(BG) csc®(30) do(-3)
-3
U -———\ud
3 +C 3 ,[U u
1 1 U2
=—§(1+tan(6)) +C =—?T+C
Check - _%UZJ, C
d (—i(1+tan(6)) ) 1 (cot(3e)) C
=—-— +
6
4
—%(—3(1 + tan(e)) )sec?(0) Check :
_ secz(e) %(—%(cot(%)) +0)
4
1+ tan(o)
( +ran ) =—%-2(cot(36))-3(—csc2(36))
2
5. Letu=1+tan(p); 9Y _ sec?(p); - cot(36) csc?(30)
do
2
du = sec?(6(do)) 2. There is no substitution that works.

Multiply through and integrate.
J‘ sec?((do) jd—zfu_4du

(1+tan(e))4 u [(x2 1 1)(x2 - 2)ax - (x4 -2x2 + x2 - 2)ax
- U_; +C _[(x4-x2-2)ax
] - XX oyc
=—?(1+tan(6)) +C 5 "3
Check =%X5—%X3—2X+C
d
%( 3(1+tan(6)) ) Check
: 4 i(lx5_lx3 2X)
= —g(—3(1 + tan(e)) )secz(e) dX 5 3
_ 1 eyd_ 1 2y2
_ sec?(p) 5 2 3 X7 -2
(1+ tan(e))4 -xt-x%-2
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3. Letu=2Y+1;j—$=2; du = 2dY 5. Letu=—2X2;j—)l’('=—4X; du = -4XdX
1 1 -2X2 1 (.u
_f 4dy =2J_4dY > —TIXe dX(—4)=——fedu
2y +1? 2y +1? __lau,c
=2ju_3du 1 %2
5 ) -—Ze_ +C
= l_'lz +C
=—u"2+C Check:
- -(y+1)“4cC d , 1 _-2%2 I 5
e ) (=4x)
Check: = Xe_zx2
4y - (v 0)
dy
_a(2y+1)3
4. Letu=tan(p)-2: % = sec2(p):

du = secz(e(de))

j secz(e(de)) fu_;du

tan(e)—z
1
= u2 +C
as
2
~2Ju+cC
-2Jtan(e)-2 +C
Check:
%(2 tan(0)-2 )

1

=2 (tan (6)— 2)_? sec? (6)

1
2

- sec(0)(tan(6) - 2)_%
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Test 23
1. A secX+C

2. C —%fe'zx(—z) - leX,

2
3. D 37(x2-2x)dx = [ X2 dX-2[xdX

X3 X2
.S W S g
3 2 *

X3-X2+C

1
3

4. C Letu=3-Y; Y _ 1. du=_dv
dy

de

e iy dy(-1)

(3-v)
= - fudu
-2
= - u2 +C

=%(3—Y)_2+C

5. A Letu=5—3X2;j—)u(=—6X; du = —6XdX

ix(5-3x2) dx - —%I—GX(5—3X2)5dX

6. B Letu=2—InX;$=—i;dU=_idx
dX X X

3
-fwcjx(q)rw%u

(2-nx)*+C

_1
4

CALCULUS
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2
7. D [(1+eX) dx = (14 2eX + e2X)dx
- jdX+2jeXdX+%je2XdX(2)

=X+2ex+%e2X+C

8. D Letu=1+cot26: 3—;=—csc229-2;

du = —2csc?20d0

—ij csc®20do (—2)=—ij du
2 v 1+cot26 2 \/U
1
- _Liu2d
qu u
1
1 u?
=-——+C
2 1 °
2
=—\/U+C
=-vT+cot20 +C

9. A Letu=X3-15X+3: 94 _3x2 5.
dX
du = 3X2 = 15)dX
2 _
ij (X S)dx (3)

1
37 x3-15X+3 3
1
3

10.B Letu=1-2c0s20: j—; - —2(=sin20)2:

du=4sin26 do
a1 sinze<:|e-43 =%Iu-3du
(1-2cos20)
-2
1 u
- C
4 2 °

_ -%(1 _2c0s20) 24 C
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