Math 182 Test 3 Name KEY

McDonald Date 4/19/2004
7 Points each
1. Evaluate Isin3 x dx Let v cos'x

du = —sin x dx

sin® x dx:J.sinzx.sinx a’sz.(l—cos2 X)sin x dxz—I(l—uz)du

(—1+u2)du =-u +%u3 +C=—cosx+%cos3 x+C

T

2. Evaluate I4 tem3 x dx
0

Itan3x dx:J.tanzx-tanx dx:I(seczx—l)tanx dx:I(seczx-tanx—tanx) dx

:J.(sec2 X - tan x) dx—Itanx dx

First Integral

u=tanx
Iseczx-tanx dszu-du:%u2+C1=%tan2x+Cl Let )
du =sec” x dx
Second Integral
Itanx dx=—1n|cosx|+C2
Put it all together
I4 sec? x tan xdx —I4 tan xdx = %tan2 x— (— 1n|cosx|)]§
0 0
- %tan2 x +In|cos x|]§ = %tan2 %-‘r ln‘cos%‘ - (% tan? 0+ In|cos O|)
NG NG 1 1V 1 1, (1) l+In]
1 2 1 2 2 2
=—-D)+In~=-0-05-+1In-+ —+In—| ==—+—=In| = |=
2() 2 2 2 2 (2) 2 2 (2) 2

7i-89 Calculator Answer




Math 182 Test 3 Page 2 4/19/2004
sin2 X
3. Evaluate I dx
COS X
2 2
J‘ﬂ dx:j ! _Los X dx:Isecx—cosx dx
COS X COSX  COSX
= ln|secx+tanx|—cosx+C
4. Evaluate I —x+l dx
2x“ +x
Partial Fractions
x4 — —x+1=AQx+1)+ Bx
x(2x+1) x 2x+1
Ifx =0 Ifx = _%
—(-h+1= A(z(—l) + 1)+ B(-1)
—0+1=A4(12-0+1)+ B(0) 2 2 2
1=4 3__1

2

2B:>B:—3

[ a= [2 -2 ax= =3 L1+ € - 22w+ €

2x2+x X 2x+1

u=2x+1
REMARK: [ Let du=2ax
2x+1
%du =dx

3 = .lJ'l _3 _3
I2x+1dx—32 “du=21nfi+ C = 3hf2x +1]+.C
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2
5. Evaluate J.M dx

(x% +9)(x-3)
Partial Fractions
3x’6x+9 _Ax+B  C

oy aZso 13 T OIS B(r-H+C6t+9)
X"+ X — x< 4+ —

3x2 —6x+9 = Ax? —~3Ax+ Bx-3B+Cx> +9C = (4 +C)x* + (B-3A)x + (=3B +C)

A+C=3 Notice If x =3, then 3(3)% ~ 6(3)+9 = (4(3) + B)(3-3)+ C(3% +9)
-34+B=-6 27-18+9=C(9+9)
—3B+9C =9 18=18C = C=1

If C=1,then A+1=3 = A=2

If A=2,then -3(2)+B=-6 = B=0

2_
IM d;;:f 2 L tnfx? +9)+1x— 3 +.C
(x~ +9)(x—3) x“+9 x-3

1

6. Evaluate Iz—dx
x°=2x+2

Complete Square

R S A S
x°=2x+2 x“=2x+1-1+2 (x—-D"+1

u=x-1
du = dx

Let

I ! dx:ltan_lerC:tan_l(x—1)+C
u? +1 1 1
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Find the limit if it exists and state the form of indeterminate for each part.

x2-1 . 2x .2
= lim —= lim — =
+1 xowet xowet

Indeterminate form =< x©
0 o0

Use L’Hopital’s rule twice

1
. In PR
8 lim——=lim * = lim —=- =1
x=>lx—1 xo11 x5lx
Indeterminate form %
Use L’Hopital’s rule once
9. lim xx X
=X
x—0" Y
Iny=Inx"*
Use this method Iny=xlnx
I . 2
. . . nx . . =X .
lim Iny= lim xlnx= lim —= lim —*—= lim = lim —x=-0=0
x—0" x—0" x—0" T x—0" - x—0" X x—0"
X

Indeterminate form 0-o, but now % Use L’Hopital’s rule once

lim Iny=In lim x*=0= lim x* =¢% =1

x—0" x—07" x>0
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Find the limit if it exists and state the form of indeterminate for each part.
10. lim x2lnx
x—0"
Inx : - x? 02
lim x*Inx= lim === lim —= lim lim —Z—=—-=——20
x—07" x—0" — x50t == x50t 2x x 0t 2 2

X

X
Indeterminate form 0-o, but now % Use L’Hopital’s rule once

11. Evaluate Isinz dx dx

Remark sin2 6 = #

Let 6 =4x

sin2 dy — 1- cosz2(4x) _ 1- c;s 8x

Isinz 4xdx:jﬂ:%jl—0058xdx:%( —lsin8x)+C:ix— 1

3 5 E51n8x+C
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12. Evaluate using sinx = , COSX = and dx = du where u =tan—.
l+u I+u I+u 2
Evaluate j ;,dx
tan x +sin x
2u
. 2 2
tanx=smx:1+”2 _ 2u2'1+u2: 2u2
Cosx  1-u I+u® 1-u l-u
1+u?
. 2u 2u 2u(+u)+2u(-u?)  2u+2u’ +2u—-2u3 4u
tan x + S x = > + > = > > = > > = > >
l-u l+u A-u”)1+u”) A-u”)1+u”) (I-u”)1+u”)
2 2 2
J‘ 1. dx=I 1 2 duzj‘(l u )1+u") 2 duzj(l u)du
tan x + sin x 4u 1+u2 4u 1412 2u
(1-u?)(1+u?)
= L—ﬁ S Llon du=l1n|u| lu2+C::lln‘tan1 ~Ltan224cC
2u 2u 2u 2 4 2 2| 4 4
13 Evaluate J.;dx
' Yo +3x !
u=x2
Let
1 11 ull u® ul? = x
I—-lZu du:IZIﬁ-du:IZI du = 1
4/u12+3/u12 u +u 1+u 12u" " =dx
Using Long Division...
8
e A I T STEVE B S
I+u I+u
u® 7 6,5 4,3 2 1
12I -du:l2I u'—u +u —u +ud —u Hu-— dx
I+u I+u
1,8+t 7, 1,6_1 5, 14 13 1 2
—12(8u JU Feun — T kU =T o ln|1+u|)+C
3 7 1 5 1 1 1 1
=%x4 —%xlz +2x2 —%xlz +3x3 —4x4 +6x6 —12In|l+ x12|+C
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14. Use this silly formula J-sin au cosbu du =— cos(a—bju _ costa +bju +
2(a—Db) 2(a+b)

Evaluate Isin S5x cosdx dx Herea=5and b=4

Isin Sy cosdy du — — cos(5—4)x cos(5+4)x L o|_cosx _cos Ox

2(5-4) 2(5+4) 2 18

+C

Extra Credit: No Stinking Calculators Either!!! PICK ONE. ONLY ONE!!!

1
Evaluate j—dx
x(x +3x) \
u=x4
3 4
J‘ 4u” du J‘ 4J' 4J' L et U’ =x
(1/ 1/ j u +u u +u u+1 4u3du:dx

Partial Fraction

1
1 1 _1 4
4j2;du=4j{—l+%+ ! }du::4—lnx4 —Ll+lnx4+l +C=4 —x 4 +In> 1+1 +C
u“(u+l) u oy u+l x4 x4
Evaluate J‘x«/5—3x dx
u=5-3x
u->5 1 1 o1 3 : u=5_
I_3 u(—gjdu—aj(u—S)u d”‘§_[<” —5u?)du Let 3
—Ldu=ax
2 2 2 2
12,5 52,3 —12(5-3x)5 —10 (5_34)3
=g gl —g R +C 45(5 3x) 27(5 3x)3 +C




