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1. Find the average rate of change of f(t) = € over the interval [0, 1].

Solution:
%: Y2—"4% _ f(1) = £(0) —d 1
Axr 19— 17 1-0 '
2. Calculate limits:
: x I 1 22 1
}cgl(l) sin2x }}i}% 2sin2zx 2"

3. Lety = 22=L.

(1) Find all the possible vertical asymptotes.
(2) Find all the possible horizontal asymptotes.
Solution: (i) From 22 —9 =0 we have z =3 and x = —3. VA: x = 3, z = —3.

(ii)
202 — 1
x _o

lim
z—o0 12— 9

So HA: y = 2.

4. Calculate the following limit lim (va? +x + 1+ z).

T—r—00

Solution:

, . W4+ zrz+14+2)(VeP+x+1—12)
lim (Vz24+z+4+142)= lim
x—>—oo< ) T——00 vi+or+1—u

i | i r+1
= lim = lm
oo /It o+ 1—x oo \/xQ(l +ilely g
r(1+1
= lim ( .)
_ 1+ 1 1
= lim = =5

x—>—oo_/1+%+$%_1 2



5. Let

cx? — 2x if <2
f(x) =< cx—8cos|[(z—1)n] ifx>2
3k+5 if v =2.

For what values of the constants ¢ and k is the function f(x) continuous at x = 27

Solution: Note that f(z) is continuous at z = 2 if
lim £() = £(2).
T—2
Since
lim f(x) =4c—4, lim f(z) =8+ 2c.

T2~ z—2+
When the limit lim,_,5 f(x) exists, 4c — 4 = 8 + 2¢,= ¢ = 6.
lim f(x) = 4(6) —4 = 20,=
T—2

3k+5=20,=k=05.

6. Identify the following limits as the derivative f’(a).

(a) limp0 63+2_63

Solution: f(xz) =e€", a = 3.
(b) limy, o S2ETH)

Solution: f(x) =sinz, a = 2.

Solution: f(x)=+/z,a=29.

7. Let f(z) = 3. Calculate f’(5) by DEFINITION.

Solution:
_ 3_ k3 3 2 2 3 _ r3
£(5) = 1im LOFN =SO) ) BHRT=5 53D+ 3B+ -5
h—0 h h—0 h h0 h
2h h? + h?
i SO FBOWT T o (5052) 4 3(5)h + 2) = 7.
h—0 h h—0



1
8. Let f(r) = ——;. Calculate f'(3) by the definition.
T

Solution:
1 1 (h+3)2-9
F@) =l LB = IG) 0 TG s g W4 Oh
h—0 h h—0 h h—0 h h—0 9(h + 3)2h

h+6 6 2

=lm-—e=—=—.
no09(h+3)2 81 27
9. Sketch the graph of the following continuous functions by finding critical numbers

and intervals of increase and decrease, horizontal tangent lines:

(a) f'(x) >0 when x < =2 and = > 6; f'(z) < 0 when —2 <z < 6; f'(—2) = f(6) =
0.

Solution: Critical numbers are —2, 6. Increase when x < —2 and x > 6, and de-

crease when —2 < x < 6. Horizontal tangent lines are y = —2 and y = 6.

—50

—-50

(b) f'(z) >0 when —4 <z <0 and z > 4; f'(z) <0 when x < —4 and 0 < x < 4;

f(=4) = f(4) =0.



[8)]

v

Solution: Critical numbers are —4, 4. Increase when —4 < x < 0 and x > 4; de-

crease when x < —4 and 0 < z < 4. Horizontal tangent lines are y = —4 and y = 4.



