Integration Solutions 2010 National MA® Convention

The following were changed at the resolution center at the convention: 26 A or B
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1) [———dx = u2du= 4J3-24/5 A
e

3
2) yave=ﬁj.(2+x—x‘2)dx: %(6+9/2+1/3—2—1/2—1)=11/3 A
5 ' 2 5
3) j(|2—x|)dx = J‘(Z—x)dx—J-(Z—x)dx: [(4-2)-(10-25/2-(4-2)]=13/2 D
0 0 2
4
4) [Vx® +1dx~ 51+ 272+ 215+ 2410 ++17] where Ax = (4-0)/2(4) = 5 C
0
9 3
5) .[eﬁdx = Zjue“du = 2[3e*-€*- (e-e)] = 4€° D
1 1
6) V= ZHJ.XeXdX: 27 xe* —e*]|g: 27[e®t —e® +1] E
0

7) J'(e” Ix—Inx+e™)dx =e"-e™ =2[(e"-e™)/2] = 2sinh &t B
1
8) y ' = cos(nx’) & y'._, = cos(8m) = 1; soat (2, 0), tangent line equationisx-y=2 C

3zl4 3712
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9 sin2tdt = = [(l-cos2u)du = =(u-=sin2u)|**'?2= = D
) Jz j( ) ( Ssin2n) [ = o
Ioglo(x 10* ) 4 clInx 2 2
10 dx+|1ldx = ——(Inx)° +x+C B
)J. In1 I X J. InlO( )
1/2 2
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11) Improper integral, I dx =3/2+33%3/2 D
0

————dx= | ——————dx + —
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du t+3t? 3y _ 42 3 _ _ (o2 3 13
lZ)E: > = URB=t2+t°+C = C=216 = u=(3t72+3t° +216) C
u

8) x* )’
13) Sothe x*termof [ x*/2- 2] = (4}(%] (—2)*=70t" and the coefficient of x'* is 70/13 C

14) [cosxcscxdx= [cotxdx=In[sinx|+C B

713 zl3
15)SoA_1 j[(1+2cos.¢9)2 21d6 = j(4cose+4cosze—3)d9=l5*/§T_2” D
0
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16) sz;ldx - 1j|n|u|du=1(|n18—|n6) =Iny3 B
1 X +2X+3 2+ 2

17) A(t) =t + cos(2t) = v(t) = 42 + (sin(2t))/2 + C; = Cy = 0; x(t) = t%/6 - (cos(2t))/4 + C, &
Co =Y 50 X () = 7°/6 C

1 7l2 1

18) [ [(e +sinx)dxdy= | [ze’/2-cos(z/2)-(0-D]dy =me/2+1-m2 A
0 0

0

1
19) A= [[3-x*)-(x+Dldx =2-1/3-%-(-6+8/3-2)= 92 C
-2

2

20) Given g(X) = zf (t—4)dt, g'(x) = (2x*- 4)(4x) =0 = x =+ +/2/3 and g"(x) > 0
on (—o0,—/2/3)U (213, ) B

jz(t Int—t+e' + at)dt

21) Using I'Hopital's Rule, lim 2 : = lim =t B
x—1 X =1 x—1 X

22) [ dx = ij;dx . Ef%dxziln|2x+d|+—+c
(2x +d) 23 x+d) . 20 2x+a) 4 4(2x+d)
3 0 3
23) TD = j|4t3|dt: — [4t®dt+ [4t°dt=16+81=97 D
_2 -2 0
24) Since £ 1(x) = e¥/m, then [ £ *()dx = [S-dx =e¥m+C A
T

2 4
25) A= [(4-x*)dx =16/3; soA/2= 8/3=> 8/3= [,ydy =c=316 C
0 c

1 1
26) V = 2[[(1-x*)— (1-x*)]*dx = 2[ (x* —x*)?dx B
0 0
27) [sin® xcos™ xdx = [sinxcos™ xdx - [sinxcos™ xdx = (sec®)/3 - sec x + C D
1 10 103/2 _1)
28) SA = 27 [ 1+ (39 2dt = = [tudu= L0 =D g
) ”! () 18-! Ju 27

100
29) I(v+sin v+vcosv+sin®v)°dv =0 (odd integrand with limitsof -atoa= 0 A
-100
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30) j%dx = tanh*x |7 "= —{In 1+x
s 1-X 0 2
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