1. Limits and Continuity

dimgy f(z) =2, limg0 f(x) =1, f(1)=1/5
g =

1.1 Computing Limits
lim 2® + 3z — 5
T—1

r+1
im —
2 20 22 + 3x

22+ 8x +7
m ——7-:
3. a=>—122+6x+5

4. }cl—%f(x)’ where
r+2 <2
flz) = 3z —5 x>2

ig]% f(x), where

fz) = COS T z <0
V=Y 2243241 >0

In the following exercises, use the following

information to evaluate the given limit, when possible. If
it is not possible to determine the limit, state why not.

elim, ,9 f(z) =6, lim, s f(x)=9, f(9) =6
elim, ,9g(x) =3, lim, s9(x)=3, ¢g(6)=9

. flx) = 2g(x)
6. ili%( g(z) )
;. limg(f(2))
o 1mg(f(f(x)))

In the following exercises, use the following information
to evaluate the given limit, when possible. If it is not

possible to determine the limit, state why not.
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: hmx%l g(x) = 07 hmx%lo 9(33) =T,

9.

10.

lim f ()9

rz—1

lim f()g(x)

r—1

Evaluate the given limits

I1.

12.

13.

15.

16.

lim coszsinzx
/4

lim In z
x—0

lim cscx
z—/6

22 +3x+5

lim

. z—m byt — 2 — 3

a2 —4r —12
lim
x—6 12 — 13z + 42

x? 4 6x — 16
im —
=2 x?2 — 3x + 2

22 —bxr—14

lim
Ce——222+ 102 + 16

Questions are derived from APEX Calculus textbook and OpenStax Calculus Volume 1.
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1.2 Graphical Limits

¥
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0.5
0.5
(a) lim f(x)
(b) tim_f(x)
(c) lim f(x)
1.
¥
L
1.5
0.5
0?5
(a) lim f(x)
K=l
(b) Jl_i_’TjEX]

(c) lim f(x)
2. o

2
1.5
1
0.5 1
EliS 1 1?5 ;
.- (a) ,ET— fix) (c) Ji_rﬂf{x}
c (b) lim f(x) (d) f(1)
(d) (1) 3
(e) lim f(x)
x—0 ¥
() lim f(x) ¢
-2
(a) lirr; fx) (e) "T flx)
(b) lim £f(x) (f) ,E,T+ flx)
i1 (c) lim f(x) () lim f(x)
(d) f(1) A (d) f(—2) (h) f(2)
(e) lim f(x) '
(f) ,E}T flx) 1.3 Limits of Piecewise Functions

-5 xr>1

f(x):{ r+1 z<1

1.

(a) lim, ,1- f(x) (c) limg,; f(z)
(b) Timg 1+ f(z)  (d) £(1)

2 —1 < —1
flz)=X 2341 —-1<z<1
2 2+ 1 rz>1
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(b) lim . flx)
@ tm 100

(d) f(—1)

3.
(a) lim flx)
(b) lim f(x)
72
fx) = v+1
4 —x?4+2x+14
(a) |if;‘l_ fix)
(b) lim fix)
x—24
Izl o #0
s f(x)_{ 0 z=0
(a) lim flx)
w=pll

(b) lim f(x)
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(e) lim f(x)
() lim f(x)
(@) lim f(x)

(h) f(1)

l1—cos’z x<a
f(x)—{ sinz  x>a

(c) lim fix)
(d} fla)

T <2
T =2
x> 2
(c) I'l'f:"}f[x:l
(d) fi2)

(©) lim f(x)

(d) flO)

1.4 Limits with Infinity

- 1
C (x+1)?

fix)

(@ lim f(x)

X——=1"

(b) lim f(x)

x——1T

100

0 = 5

(a) lim f(x)

X —

(b) lim f(x)

N
N

© lim f(x)
() lim f(x)

x—0
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flx) = cos(x)

(a) lim f(x)

X—r — O

(b) lim f(x)

X—F 0o

Numerically compute the following limits:

x?—1
li ==
:nl—>Holof(x) 22 —x—6
x2— 11z + 30
li =
B R ey P B PR T

Identify the horizontal and vertical asymptotes (if any)
of the given function

212 —2x — 4
f(z) = 2 +x— 20
f( ) 24r—12
€T =
7. Tad3 — 1422 — 21z
x2—9
o T =557
Evaluate the given limit:
o+ 222+ 1
lim ——
T—00 €T — 5
. x4+ 222+ 1
lim
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Challenge Questions

) 1 2
lim —
1. a1z —1 22—-1

12. z—0

13. z—o0

14, =2 |z —2

1.5 Limits with Trig Functions

sin 3z

lim
1. x—0 €T

6. z=—0 T

sin 2x

im —
7. z—0 sinx

. T
lim —
8. z—01 — cos*zx

. sin x
hm —
9. z—=0x + sz
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(@) a = -2

2 .
im L + sin 3z (b) =0
10. =—0 2x + tan 2z
c) a=2
¥
4
1.6 Continuity 2
A graph of a function f is given along with a value a. W N A
Determine if f'is continuous at a; if it is not, state why it L
is not.
a=1 4 ‘
¥
2
In the following problems, determine if f'is continuous at
e the indicated values. If not, explain why.
14 . 1 z=0
5 f(x):{sinx >0
0.5 . x
(@ =0
1 05 1 15 . b)) x=m
22 45x+4 _
f(z) =4 22+3a+2 z 7 —1
g=1 6. 3 r=-—1
I (a) x=-1
(b) x=10

Give the intervals on which the given function is
continuous:

;@) =2 3249

> o o) = VI
o f(t) = /56— 30
1
" g(z) = 52
11. 9(s) =Ins
. “ 10, f(k) = V1 —eb
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1.7 Intermediate Value Theorem

1. Letfbe continuous on [1, 5] where f{1) = —2 and A5)
= —10. Does a value 1 < c < 5 exist such that f{c) =
—9? Why/why not?

2. Let fbe continuous on [—1, 1] where f{—1) =—10 and
A1) =10. Does a value —1 < ¢ < 1 exist such that f{c)
= 11? Why/why not?

Challenge Questions
3. Give an interval for x, the solution to the equation

cos x = x, using the Intermediate Value Theorem.

4. Show that the equation 2* = x + 3 has a solution in
the interval 2 <x < 3.
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