MaTH 141 ExaMm #2 KEY (SPRING 2011)
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1 #+51n\sec:c+tana:\ +C = 1 + S +§ln\sec:c+tanx\+C’.

2. /sin3 zcos® xdr = /sin3 z(1 —sin® x)2 cos x dx , so if we let u = sinz then du = cosz dz and the integral
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becomes/ug(l—uz)zdu:/(u3—2u5+u7)du:u4—u6+ u +C = -sin'z — —sinz + —sin®z + C.
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Alternatively, letting u = cosa: / sin® z cos® z dz = / sin?zcos® z - sinzdr = / (cos® z — cos” z)sinz dr =
1 1 1 1
/(u7—u5)du:8u8 6 6+C—§0058x—6005 x4+ C.
3. Let x = 2tanf for § € (—7/2,7/2), so dv = 2sec? 6 df and/ ! dx 25ec” d
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4. Let x = 3sin6 for 0 € [-m/2,7/2], so dz = 3 cosfdf and /\/9—41‘2(11‘ = 2/6059\/9—951n20d0 =
2/0089\/1—sin29d6 = g/cosﬁ\/cos29d9 = 2/00529d9 = Z/(l—i—cos%)d@ _? <9+1sin29> +C =
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5. Decompose: 79 1o 3+t T3 which gives (A+B)t+(3A—3B) = 1 and thus A+B = 0and 34A—-3B = 1.
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Solving this system of equations yields A = = and B = %. Now, /t2—9 dt = 6/ (t—3 — t+3> dt =
6[1n|t—3\ —In|t+ 3]+ C.
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6. Decompose: = + + = y=Aly+224+Bly—6)(y+2)+C(y—6) =
p (y—6)(y+2)2 y—6 y+2 (y+2)? Y (y+2) (y—6)(y ) (y—6)

(A+ B)y* + (4A — 4B + C)y + (4A — 12B — 6C) = y. We obtain the system of equations
A+B=0
4A—-4B+C =1
4A—-12B—-6C' =0
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Solving this gives A = B=—-——,C=-,and so — == [ ——=dy+
S 2 4 / (y—6)(y+2)? W W
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S dy="lly-6 - —lnly+2 - +K.
4/(y+2)2 y=gpinly =6l = g5ly+2— ooy +
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7. Decompose: Z(ZI;LZL):Z—FZ;LL = 2+1=A(2+4)+(Bz+C)z = (A+B)22+Cz+4A =z +1,
1 1
and so we must have A+ B =0, C' =1, and 44 = 1. Solving the system yields A = T B = 7 C = 1. Hence
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8. Let u= z, sodu=——dr = ——du=—-dz and we get / 7608(7#%) dr = lim / L)S(W/w) dr =
x x? 3 3x2 9 3x2 b—oo Jo  3x?
/b ~1 1 1 1
lim %Y g = lim - [Sinu]w/g = lim [— <sinz - 1)] =——(sin0—1) = —.
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