MA 140 - Quiz 3 - Spring 2008
No Calculators Allowed

Will the real please stand up?

1. Use the following table of values to answer the questions below.
(2 [f(@) | g(@) [ [ (=) ]g(2)]

2 4 6 -3 -1
4 2 1 5 2

(a) Let h(x) = f(y/x). Find h(4) and A’ (4).

n@) = f(Va)
- @)
= 4
W) = (V) e
v = (Vi) @
- 1o
3
= i
(b) Let j (x) = g (f (¢) . Find j (2) and j' (2).
i@ = g(/(2)
= 9(4)
=1
j@) = g (@) f @)
i@ = JU@)-f @
= J@-f @)
= 2(-3)
= -6

(c) Let k(x) =g (x)h(x), where h (x) is as defined in part (a). Find & (4) and £’ (4).

() = g()h)
= 1)
= 4
@) = ¢ @h()+g@)H (@)
K@) = ¢ (h()+g@)H ()

2(4)+1 (—%)

29

4



f(x)

(d) Let m(x) = , where j (x) is as defined in part (b). Find m (2) and m’ (2).

(@)
_ @
m = Ty
B 4
-1
— 4
i — L@@ 1@
[ (2))?
vy - QIO
@)
-3(1)— 4(-0)
_ -

2. Let f (z) = 2"+ 3z — 4. Then f~! (z) exists. (Take my word for it.)

(a) What is =1 (—4)? Justify your answer.
Since f (0) = —4, we see f~' (—4) =0

(b) Find (f71)'(—4).
We see [/ (z) = Tz% + 3. Now

(F ) (-4) =

3. Evaluate as indicated.

N4

(a) Find f'(z),if f(z) = 2™ + 1° —secx — <\/1_5>67
f'(x) =ma™ ' + 7" InT —secwtanx

341
(b) Find &2 jf 5 = (W +Inw)

dw 5+ csc?2w
ds  sec® (w® 4+ 1Inw) - (3w? + 1) - (54 csc? 2w) — tan (w? 4 Inw) - (2csc 2w - csc 2w cot 2w - 2)
dw (5 + csc? 2w)?
~ (Bw® +1) (5 + esc? 2w) sec® (w? 4 Inw) — 4w esc® 2w cot 2w tan (w® + Inw)
w (5 + esc? 2w)?
d . .
(¢) 3, (r(p)), if v (p) = sin (In (cos p))
' (p) = cos(In(cosp)) ! (—sinp)
p) = ) R p

= —cos(In(cosp))tanp



(d) ¢, ify=eVZIn (22 + 22 +1)

1
r_ Vo[ _ 2,12, 2 N .
y = e ( 57 ) ln(:v +2m+1)—|—e PR T (22 +2)
_ _eﬁln(gg2+2x+1) Gﬁ(Q:E—I—Z)
N 2\/x 24+ 2x+1

j(z) = (cotz)”
Inj(z) = In(cot x)x3
Inj(z) = z*In(cota)
1 1
j(—a:) j'(z) = 32°In(cotz)+2°- —— (= csc?x)
3 o2
4 — 5 2] ) — x°cesctx
’ (x) / (x) (3x n(co x) cotx
3 x3esc?x
= (cotx)” (35102 In (cot z) — )
cotx

/

4. Using the definition of the derivative, prove the Product Rule: (f (z) g (z)) = f' (z) g (z)+f () ¢ (z).

(f@)g @) = lim?EFRI@+h = F@)g(@)

h—0 h
_ ppl@thgl@th) - fl@)glz+h)+ fl)gle+h) - f(z)g()
h—0 h
(f@+h)g@+h)—f(x)gl@+h) [(x)gl@+h) —[f(z)g(z)
= ;lfi%( h - h )
_ hm( fz+h) - f(2) 9(w+h)+f(x)(g($+h)—g(w))
h—0 h
B (LSS (B PO PP LSS E10))
(f( x+h f () (9 (z+h)—g(z))

- }lgr(l) 11m9($+h)+11mf() flzli% .

= f'(z)g ()+f() ()




