Review Quiz Solutions
June 23, 2016

1. Evaluate the following derivatives:
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Solution. Use the power rule %x” =na" L

ixloo =1002".
dx
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Solution. Use the product rule: <L (f(z)g(z)) = f'(z)g(z) + f(z)g'(2):

% (xe®) = 2'e” + z(e®)

=e” +xe” = (14 z)e”.
(c) (sin*1(2x))/
Solution. Use the chain rule %f(g(:z:)) = f(g(x))g' (x):
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(sin™'(22)) = W -(22) Ve

2. Evaluate the following integrals:

(a) / H%dm

Solution. [ 1Jr%alalc = tan~!(z) + C or arctan(z) + C.

(b) /(as10 1 +e® —cosz)dx
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Solution.

1
/(:Elo - +e” — cosz)dr = /(mlo — 272 +e% —cosx)dr
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Solution. [ %dx =Inlz|+C O
/tanmdm
Solution. Use the substitution v = cosx,du = — sin zdx:
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/tanxdx:/Smxdz:f/fdu:71n|u\+0:fln|cos:r|+00r In|secz| + C
u

Ccos T
/ T sin xdx

Solution. Use integration by parts formula: [udv = uv — [vdu. Set v = x,dv = sinzdz. Then
du = dx,v = —cosz, and

/xsinxd,r:—xcosx—/—cosxdx: —xcosx +sinx + C

1
dz
/ x — x2
Solution. Use partial fraction decomposition. The denominator factors as z — 22 = z(1 — x).

1 _é+ B
r(l—z) = 1-—=z
1=A(1—-2x)+ Bz

1=A+z(—A+ B)

Set the = terms equal to each other, constant terms equal to each other to get the system of
equations

—A+B =0
A =1

The solution to this system of equations is A = B = 1. Therefore

1 1 1

x(1—2x) x+1—x'

1 1 1

X

Thus

Note: the solution can also be written as In 1 ’ + C. O
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