MATH 11581Q): Calculus 1
Exam 1 Review Session

09/18,/2024

1 Practice Problems

1. Evaluate the following limits or show they do not exist.

(a)

. 22 +2x+5
lim ——
z—0+ rz—1
(b)
. 42245
lim
x—0— r—1
(c)
. 2?2 +2c+5
J;l—>0 x—1
(d)
. 3 — 16z
lim
z—4 22 —x — 12
(e)

. 3 — 322
lim ——
z—3— 12 —6x + 9
2. Find the vertical and horizontal asymptotes of the function
3+ 1

Y= 2 “ 122+ 9

w

. Graph the function
—2x+1 z< -2
fl)y=4¢3 x=-2,
2?41 x> =2

and evaluate the limits lim,, o f(z),lim,— o4 f(x), and lim,_,_o f(z). Is the function f(z) continuous
at —27

4. Assume f, g are continuous functions and that g(3) = 2 and lim,_,3(4f(x) — 16 f(x)g(z) + 3g(x)) = —22.
Find f(3).

(@1

. Apply the Intermediate Value Theorem to show that f(x) = 2® — 3z + 3 has a root on the interval
(—4,3).

6. Find the following limits or show they do not exist:



MATH 1131Q: Calculus 1 Exam 1 Review Session

(a)

. 423 + 1
lim
z—o00 823 + 222 + 5x + 6
(b)
I 520
im ———
z—o0 Tx4 + 32
(c)
. 50
im ——
z——oo Tt 4 3z
(d)
. z?
li
z——oco 1624 — 1822
7. Let
528 4+ 1
fo) = ot
(a) Compute
235, 1)
(b) Compute
B 2)
8. Evaluate the limit
lim 1;7—5
e=5\/x2 —9 — 4

2 Important Concepts to Know

2.1 Slope of a secant line

e Given a function f(z) and two points © = a,x = b, the secant line to f(z) is the line that passes
between the two points a, b.

e The slope of the secant line to f(z) is given by
f(b) — f(a)
b—a
2.2 Slope of the tangent line

Given a function f(x) and a point x = a, the slope of the tangent line to f(z) is given by either one of the
expressions below:

lim 710(1:) — f(a), or lim —f(a + h) — f(a)

T—a T—a h—0 h
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2.3 Limits

e The limit of a function f(z) exists at a point a if the one-sided limits are equivalent at that point, i.e.,

lim f(z) = lin f() = lim f(2)

rz—at rx—a
If the one-sided limits at the point © = a disagree, then the limit does not ezist.

e We say the function f(x) is continuous at a point x = a if

lim f(x) = f(a).

Tr—ra
e We say the function f(x) is continuous from the left at a if

lim f(z) = f(a).

r—a~

e We say the function f(x) is continuous from the right at a if

lim f(z) = f(a).

z—at

2.3.1 Procedure for determining whether/when a function is continuous (in general)

1. Determine any one-sided limits of f(x), if appropriate/necessary.

2. If you don’t know what the limit of f(z) is at the point due to some unknown variables, set the
one-sided limits equal to each other and solve for those unknowns.

3. Once you determine any unknowns, then determine the value of f(z) at the point in question (i.e., if
your point is a, check f(a).)

4. Once you determine f(«), check whether lim,_,,, f(z) = f(«).

(a) If lim,_, f(x) = f(«), then f(x) is continuous at a.
(b) If limg 4 f(x) # f(a), then f(z) is not continuous at «.

2.3.2 Determining the behavior of a limit at +co

1. For a rational function, determine what the highest order term is in the numerator and in the denom-
inator, respectively.

2. Factor out the highest order term in the numerator from the numberator, and also factor out the
highest order term of the denominator from the denominator.

3. Simplify any terms and proceed, trying to evaluate the limit.
Remember that

1
lim — =0, for any n > 0.

T—00 I
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2.4 Continuous Functions and Discontinuities

e Some examples of functions that are continuous everywhere: constant functions, polynomials, expo-
nential functions

e Some examples of functions that are continuous wherever they are defined: trigonometric functions,
logarithms

e There are several different types of discontinuities:

1. Jump discontinuities
2. Removable discontinuities

3. Vertical asymptotes

2.4.1 Asymptotes

e The vertical line x = a is called a vertical asymptote of the function y = f(z) if at least one of the
following statements is true:

1. limg—, f(z) = 00
2. limg o f(z) = 0
3. limy ot f(z) =00
4. limy, f(z) = —0
5. limg_q_ f

x) = —00
) = —00

e A function f(x) has a vertical asymptote at y = ¢ if either

(
6. limy 0y f(
lll)n;o f(x)=¢, or £ll)r_rloof(as) =c

e To determine whether a rational function has a vertical asymptote, check where the denominator
approaches 0.

2.5 Intermediate Value Theorem

Theorem 2.1 (Intermediate Value Theorem). Suppose that f is continuous on [a,b] and let N be any number
between f(a) and f(b), where f(a) # f(b). Then, there exists a number ¢ in (a,b) such that f(c) = N.
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1. Evaluate the following limits or show they do not exist.

(a)

(b)

7% — 322

z—=3— 12 — 6x + 9

lim

2
2 9048 Z Z ¢S
B .a &_—- :—5: ~M
qaa) 47”, 124‘91"(_ — 0a+2/0)*5 - S Cukic z(fl‘f & x0
X0t x-) T, T 2
0- Then ftu bimit @0 x-0 of “—j}—’: exish
, A and equub o -5,
@) bm Pl _ S 5 s | ,
po- - o The limib of a Runchonod a puat 2= €4S
if bomot tu oac-sicad Cmib at et point
(2¢) Iim M _ 0%2()tS - 5 ._5 apee.
220 x-| 0 -l =
: - lox
Wd)  Dim
299 at-x -12
3
— ~lgl4
it evauake it v ohud uf dtging yon 2. W) g4-49 0 Thiws bod
4% 4 ), 6-4-12 D
Now, e fy 30 simplily il arduct 2
) h}j M{’,j 'x// X121 0( . %uaddwh‘t &\mula.
b 2l (110) (a-4)(143) _ =02 e 40
Y gtoaoin -4)(A 2
94 (x-4)(A+3) P e TR
I/ ¢ S TEAL)! e 2
WV (x24) (2+43) J 2\
3 3 -
— Aim Z (x+4) ,—;_‘ 225"'1 L,?’; 3
24 43 a (-DE63)>=(3-4) ¢ x+3)
_ 44+
443
=t @ = .52;
3 7



i

A3

. 23 — 32?2
lim

1—=3— 12 — 6z + 9

2%-3a2 Z 2%(2-3)
= m —

2% 62+9 X3 @.'3)2'
2
b
13 x-3

'
\
3

This /mz/‘zﬁfm’a —w0 btoausy ao X43" feom melefr
A-3 <0, s The Whole it ﬂ//;4aachW— .



A
2. Find the vertical and horizontal asymptotes of the function + ‘
__ 2+l l
Y= 2 —122+9 s - — — -
(f

vuhod asymoivie 3= 4n avetind ooymphk i}
Lim &(70-:1—00 n bnm fo1) -0

218

heti il dojmpllt

AN

U =C iga heritond MUW\P}Ok i“f—
&'m f(a) =C

H) to0

0 &m F(Jl)

N>-w

=C.

k
Ny

L
|
|
|

| A0 b thek when e MDWWWM

Whm You have o Aok mal fmoh’m, ot St b Cheok fwwg vaihel  woymploho

Wo‘

Dy Quadumhic

"t

—(12) 2 CoE-4 @)
Q04
%+ {144 - 16(1)

&
=124 JI‘H—]‘H

8
_ln+fo
3

Chetk  when 4>+ =0

\

= 12

3
Lim

x.})lé- 411‘ (Z-If'q

12 2%
T

Sinw  x= M w20 [uert S PRSPy . Then = +00

In Jp'twf 1=L;: Jo i verhoed MUMPioIC.

Hii Zonid agymphle

‘ lgf/ 4 ‘z//‘fl
Iy — 2 fy 205 f&wliﬁf'lefg
X310 A1+ 23 t00 411(4—‘_11‘11) B *
A X = -0
Zl'm L (1+F)
P ERTY) [,_’_2_ +i
L g*
“(lm %) (bm 1+ @ )
A3t A o0
i 4
A z
:(+oo) (Z,L) 1

= 400



3. Graph the function

—2r+1 < -2
2 +1 T > —2

and evaluate the limits lim,_, o f(z),lim,, o, f(x),and lim,_,_5 f(x). Is the function f(x) continuous
at —27

ax {a)=-2x< " -2
-2 2)0-2)t| =<44|=§ -2 €)M < §=S
‘.1;, ~3 -2)(-3)+\=6t1=%F -1 ) =2
¥ g (2)(-4)+) = §41=9 0 | o%i(={
-2 \ (%1 =2
L5 '
Ly bn o) = bim Cla+v)
. 19-1" X5-2-
- _
= C2)(-2)+)
4 -3 5 o N S 71 = 4+l
=¥

am f()() = 'elm @2_”)
o)1 a->-2t
= 2%

= 4+

S dim foo=-S= lin fnr, A

-1 A9-2°

(" &mil' 14'/» fut)-.-S and Wb eadsty

AL

Q_ef_ A l\).mh'm qu w0 bnhwaw af x=a A'f Z‘m f(ﬂ) :je(a).

el

el  Lim fo0 =-S5 Bat, F=3 Sau 3%-S fﬁfm#fm,

A>2

UFM mt houmo  at X=-2,



4. Assume f, g are continuous function d
) t — 5
Find f(3). s and that g(3) = 2 and lim,_3(4f(z) — 16f(z)g(z) + 3¢(x)) = —22.

S £,9 anesonbmans A0 -16Fn1gn) 139020 o dloo aonfinuouer, - and

Am ()= F03 d 4 =
- £ an dim g 9.

>3

Zm Elf(z) —.léfm‘ya) +3j(;o] =4 é’m; for — 46 éz feagoy + 3 Gim §ix)

b 1) it 4 X3
mf%u 2)/ b F3) - 16 f13) g(3) +3
fqm Jonh oW’ g
M@‘“"-”—%: 4£3) ~lb £ ) t3(2)
= 4 o -32 f3)
=-11 Hain Tdea
=  Afev-30f0) 46 =-22 Wﬁuﬂ:&m
= —28f03) 16=-12
> ~28$(3) =-2)-L = -28
=  ~28 f5)=-28
= for-4



5. Apply the Intermediate Value Theorem to show that f(x) = x® — 3z + 3 has a root on the interval
(—4,3).

S
“
@
IMG{WWQ/{& Va,&d 7}’%'4 If f«” onhnuowy o [a,b] a,,d/l/,w a/yy numba  be ween

Ly amd $1b) ) whae Fw) yﬁ{b)j Then e cush & rumbau € am (ab) such ot
® J

feor=N

To dhow nuf )ﬂfll =27 3243 Do a <ort |, il muans /reee vish an X "

(- 4,3)
awh Mat oy 231,43 =0,
4\
i N,
oll ° lb @Iﬁ £ continuous s 4,337
Yes, becossst fio o Gromiaho wnd plynomisdo ant. conhinuove
Mwhue,

© What (3 P4y amd fes)?

f/’ﬂ = (4)-B)(4) 43 = ~64412+3 =-44+15="49
F3) >3%-303)t3 227 -q¢3 =

@ T N=0 beleen £r-4) amd £3)?

Fl-4)=-49 j’ I 0O between -49 and 212 Yes.

f3) = 1| ~49 <o <2l.

So/ 53 e Tnjrmudi ade  Voulue Maemm/ thre emish a tenshant ¢ in (743)

Swch a0 =0

£ o w oot am e intwed (A3,



6. Find the following limits or show they do not exist:

. 423 + 1
lim . .
z=500 823 + 222+ 52+ 6

526
lim ———
z—o0 Txt + 3z

)I’G

lim ———
z——oo0 724 + 37

2

B
lim ———
z——o00 1624 — 1822

6
(©b) Gm ox° bm X
x>to Fz4+ 30 2149 x"(¥+i$)
x
2
Uim o2
X+t ‘T1+.f;
S
bm X
() .
= «E z}h xq‘
2Dt
= —;[’m)
= 400
S5a*
(GC) A'M = = ’Zm 3
AH-0 ?14 + 31- X -o0 ?"/’33_

U ) U, )

i/

1

AN~

3+ 2

= (+00)

t 00

%}n 1+—-w7 Z"' ——'

HI-

-

ar-00 X

- 3-0



(a) ,
423 + 1

lim

z—oo 823 + 222 + 5+ 6

Rat, foufn owt M highest  rlec fouer Toam e numuadz omd M dompmiids, W/mﬁ%.

b Ariet 4 %)
xS0 PPt Sae 7% 13”*%*%*5"')
4y AT
e Jilel. b
fnlbed) <ttt o (gt o da(2) dach b,
0 = 8+0+40+0
=8

)

//"/ 41 31‘1 - Zm t % y

2 00 2 .5
x90 g% Sx1b X"F tZ . =

hH

&=



7. Let

(a) Compute

(b) Compute

@) »Aﬂr \15.1‘+1

X o x3ed

£

yEIY) 3 2
, |
Ao 2
I+ =

/)

rl




. Evaluate the limit

Bt mu[h‘/)é M ndmeatsy omd e demominatm ? e conyupue of Var—q -4 which V24 ~A4.
8

: X-5 - - 79 -
wgﬂt = Zm x5 . 74 & mu,th‘pej by vonjug 4k
O e = R

Ly (5 (-Vx=1'-4)

6—/-MML donominatn, wad M i fuene
X285 [‘4)2~[dx‘-7 )1 afhﬁumw frrmula, i.e,

- 212
A @) (Var4) (a-)(a%b) =a°~b?
8 ) ~ar-1)
~ i ) (U +4)) < futned ot <4 feom bt o
a5 16 -2+4 (-4
= Zm (5-1) (Vx*-q " +4) & Muttplitd (1) (x-€)= 52
ad a5-a*
= —Z'm (5-2) [V x*-a"+4) & cinled e S S bevouse b wao o
213 (5-2)L5+x) Gommon fath in ©u numpetny amu e
—— dvrominam,
= %m a1 4%
VELY o+%
AR T |
5+ S

_ Va5 -9 +4
10

bt

B 10

_ A4

lo
-8
10



