MTH 132-020 Calculus I F18
Quiz 3 / Solutions
1. Compute the derivative of each of the following functions:
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Recall that (z")" = na""! So
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(z* +Vz) = (2 + (23) =423 + 22~
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(b) 22 cos(x)
(2 cos(z) = (2?) cos(x) + 2% cos’ () =| 22 cos(z) + 2% (~sinz) | =| 2x cos(x) — 22 sin(z)
O
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(C) sinx
First solution:
2? |, (2%)sin(z) - 2?sin’(z) | 2zsin(z) - 2? cos(z)
sinz’ (sinz)? - sin? ()
Second solution:
22
(——) = (z®csc(z)) = (2%) ese(x) + 22 esc/ (x)
sinx
=2z csc(z) + 2% (- csc(z) cot(x)) | = | 2z ese(x) — 22 ese(x) cot(x)
i

2. Let d be a real number and let

_sin(z) ifx<0
f(@)= {dw ifz>0

For which d is f(x) differentiable at 07

f(z) is differentiable at 0 if and only if lim,_ %:5(0) exists and so if and only if
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z—0* -0 x—0- -0
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If x >0, the f(z) = dx. So the left-hand side of (*) is the derivative of dz at x = 0 and so equal
to d.

If 2 <0, the f(x) =sin(x). So the right-hand side of (*) is the derivative of sin(z) at 0 and so
equal to cos(0) = 1.



Hence f(z) is differentiable at 0 if and only if .

3. Compute lim s1n(3x).
x—0 7

sin(3x)

Since sin(z) is continuous everywhere, also =

is continuous everywhere. So

p S0(70) _sin3:0) _sin(0) 0y

z—0 3 7 7 7
. sin(3z) . . )
If you had to compute hn% , the solution would be quite different:
lim sin(3x) - lim 7sin(7z) T i sin(7z) 7 im sin(z2) T 1o z
=0 Tz =03 Tx 3z—0 Tx 320 2z 3 3



