1. Consider the function f(z) drawn below.
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(a) State the domain of f(z).
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(b) Sketch a graph of y =2 — f(z) on the axes below.
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(c) Sketch a graph of f’(z) on the axes below.




2. Consider the graph of f(x) drawn below.

(a) Find (¢) lUm f(x), (i1) lim f(z), and (4) zlirgf(m)

T——2" z——2+

lim f(z)=—o00 lim f(z) =00 lim2f(x) does not exist

T——2" r——21 T——

(b) Find () lim f(x), (i) zllr{hf(x), and (i44) ierllf(x)

x—1—

lim f(z)= -3 lim f(z) = -3 lim f(x) = —3

r—1— r—1t rz—1

(¢) Find (¢) lim f(x), (i) wlir£1+f(x), and (44i) iﬂf(x)

r—4-
lim f(z) =2 lim f(x) =4 lin}lf(x) does not exist

r—4- r—41

3. (a) Find the average rate of change of the function cosz over the interval [0, 7].

- -1-1
average rate of change = f(m) = 7(0) = =
m—0 T
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(b) Let f(z) = 2%. Find f’(z) using the formal (limit) definition of the derivative.

fl(z) = ;llli% f(fl?+h});f($) OR fl(z) = gg f(bz);ﬁ,(w)
_ }llii%oc?wxh}jhz—xz _ Z}EI}C ® w)7(b+w)
_ }lng}Juh}jh _ lijr}cb+x
= }lLiLr%]Qa: +h =z+x

=2x =2z



4.

5. Let f(z) = (322 — 6z + 1)10.

6.

(a) Let f(x) = Jwsinz. Find f'(x).

(b) Let f(x) = ©iduks,

f(z) =23 sinz

1
f(z) = gx_2/3 sinz + 2/ cos x

sinx

= Y + Jxcosx
Find f'(z).
x? x — (22 4+ 92 T
Qﬂu):( +4) (22 +9) — (22 + 92 + 3) (22)

(a2 + 4)°

Find the equation of the tangent line to f(x) at the point where 2 = 0.

10 (322 — 62 + 1) (62 — 6)
£7(0) =10(1) (—6) = —60
(z0,y0) = (0,1)
So the tangent line is:
y—1=-60(x—0)
y=—60z+1

f(@)

m

f'(@) =g'()h(z) + g(x)h'(x) — g"(x)
f'(2)=g"(2h(2)+9(2)n"(2) —g'(2)
=(4)(5) +(3)(6) -4
=34



7. (a) Give an example of a function f(z) that is continuous for all real values of z, but is not differentiable at
z=0.

One example is f(z) = |z|. Another is f(z) = /x.
(b) Sketch the graph of a function f(z) that is defined at 2 = 2, but is not continuous there.

One possible graph is
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(c) If f(z) =3z + 4 and g(z) = 22 — 4x, find f o g(x) and go f(z). Clearly label each.
fog(x)=f(g(x)) = f(2* —4z) =3 (2* —4dx) + 4 =327 — 122 +4
gof(x)=g(f (@) =9g@Br+4)= @Bz +4)° 43z +4)

=922 4+ 242 + 16 — 122 — 16
=9z° + 12z



