Math 1100 — Calculus, Quiz #14B — 2010-03-04

r — 18
(50) 1. Compute / CEwVEE) dr.
Solution: We wish to find constants A and B such that
r — 18 _ i—k B _ A(x —3) + B(z +4) _ (A+ B)x+ (4B — 34A)
(x +4)(z —3) r+4 x-3 (x +4)(z —3) (x +4)(z—2) ‘
Thus, we need (A+ B)xz+ (4B —3A) = x4+ 18, which is equivalent to the system of linear equations
A+B = 1; (1)
AB—3A = -—18. (2)

Adding 3 times equation (1) to equation (2), we get
TB+0A = -15.

Thus, B = —15/7. Substituting this into equation (1), we get A — 15/7 = 1; hence A = 22/7.
Putting it together, we have

r— 18 _22/7 15/7
(x+4)(x—3)  z4+4 x-3
e / z+18 /22/7_15/7 b /22/761:5_/15/7 .
' (x+4)(x—3) r+4 x-3 x+4 x—3

22 15
= 7ln|m+4|—7ln]az—3]+0.

O
50 2. Compute / (Hint: 3 x 63 = 648.)
(50) e d
Solution: We make the trigonometric substitution = := 6sin(f), so that dz = 6 cos(6) df. Meanwhile,

36 —2? = 36-36sin(0)> = 36 (1—sin(0)?) = 36 cos(d)>
Thus, V/36—22 = /36 cos(0)2 = 6 ]cos(d)] = 6 cos(h),
where the last step is true as long as —§ < 6 < § (so that cos(0) > 0).
Substituting all this into the integral, we get:

x3 3sin(0)3
/ N dr = / 66COS((00>)-6(305(9) o = 6 / sin(9)? df
= 63/sim(9)2 -sin(f) dd = 63 /(1 — cos(0)?) - sin(0) db

63/(1—u2) du = 6 (u—f) +C = 6 <cos(9)—cosée)3>+c

—~
*
~

— 36 36_962_M
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(%) is the substitution u := 65sin(#) so that du = 6 cos(f) df. Finally, in step (), we observe that,
if 2 = 6sin(6), then sin(f) = x/6, so that cos(d) = /36 — 22 (draw a triangle to see this). O



