AB Calculus
Chapter 2 Review
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1. Use the graph below to help answer the following questions:
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&5 -4 —3/_/:1 ~1 I - 3 4 4 to
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a. f(-2)= O e. xlir_r;f(x) =\ L xlil'g fx)= 3
b. i = . . .
Amfe =0 £ lim ()= | . limfe)= DNE
c f-1)=DNE g fQ= 4 k. Name the type of
) _ discontinuities and
d. xl_fl_ri_ fx) =1 h. Tim f(x) = 4 where they occur.
X2 remoucble dse. of x=-|

Jomp dise. ot x=2
41. If il_lg S (x)=L, where L is a real number, which of the following must be true? 1985 Al o i

(A)  f'(a) exists.
{B\ f(x) is continuous at x =g,

C i =
(C) f(x) isdefinedat x=a. ) defnvhon  of  corhno %
D fla)=L _S
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4. Assume lix_131bf(x) =7 and iu_g gx)=—3
a iif*{l(f(x) +g(x)) = c. lim fx) +g(x) =
tim |
kb T 5 ‘8@ i‘:ﬁ e * )1‘-:\%; G
7 -+ (-3) = |4 27 #(-3) = ‘—ZII
b. limg(x) = d Lm(f& |
gy (g(x)) =
qlim =

hm
-E | xéb £x)
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e 5. Evaluate the following limits; x-‘bb 80‘) 3 -
;] p a. limsec(ﬂg) = Sec 211" d. limZ +52:+6
, =7 G C oy 2 =
W = 2 2% +5(2D) +L .
! = - e 72K - A2
- {3 4 4
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b. ii_1341v3x+ = _3 y 6%
— - e limG-6f -
- r— —— 2
>V 8 3
=7 -9
= (=2)°

c. gsﬁm—n: ¢ E—‘»’zl‘/”s:“—g]
*3(%2)* (2('2) - ) T
a0y (1-1)
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6. Evaluate the following limits
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. Pans T
& 111_?21 =4 h. ngg x
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shm e _lim e 8w o ade ol ey T K
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8. Evaluate each of the following limits analytically. Be sure to show all steps in your
evaluation.
= firn _l__SH"\X - hM Satﬂgx
= - vy Sinx = hm -
S =7l3e  ax
- - === 1
= 5o =[5 |- 5
9. Evaluate each of the following by combining properties of limits and your algebra
skills.
o L - o lmls
= lim E< - 5‘”’,‘ - lim .//.,5"")( B
T X9 | % X X%Q{.\_x/(zx-lj
= ""l = l',
!
b. lim 82 i S0z
=0 ¥ d E_I,% x e
~tm o2ox L < him SIXSINX |
X8 cosX x T X206 (X
b
= Im minx L = s5\nO
X0 T coSA
-hm { i
=XSTEmX . =

=1 —



10. Evaluate each limit
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A
a. hnn';i-a'ﬂf—‘--;1 'LTi e. hmﬂ
x-0 X x-1
12 = (243 . b X
Lm L AH=%) XM (%= \)x |
= x%b )‘ - YR l - \DNE N
lim  2X Lo hm A X N %=\ o
5 x36 geeux X X0 letx e VA ot x=l
s §£ BKE f hmsm2x
b. )]‘"1_5%3)(4:-16)(2 x-0 X
= Ym x2(5x+%> 2 hm 2 SN ex
X0 x2 { 3x ) X0 22X i
- Tven airy IR _» \
\im __;5=§;—:§- - 2 X';Q Zx
%30  3pt-lb -
=\~
ommam— li VX1 g li sm7x
¢ IH:;X—4 x-0
Jarl | o 7sinTx
T =3 xd0 77X
=\~ 2 | . _‘2_hm fm7>< |
d. Jim 25 : 11%%%%*
W x(x-3) _hm (= x =)
T xd X X3 eed)
= Wwn x -\
B \\x\-r;u x =2 xM a2
e AP
¢ Inx for0<x<2 then lim £(x) 1998 AD \Z
= n X) 18
/) Zn2 for2<x<4, © x—2
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oy (z) = 2—z, <1
- Suppose 9 :+1 z>1
a. lmgx)= 2~(1)
x—1
z |
b lmgw= = +1
. x—->1+g - 2
= 2
2
13. For each of the following find:
a. limf(x)
b, lim f(x)

c. ldentify all horizontal asymptotes, if any

L fo) = e s L i,

Z %
I ) wen
Im e o xren T *3
hm £ =3
hm = >~
X 'w-FCX) © o
HA 40 WA éﬂ’ >
o flo) =gl o v, foy=%
{
hr 60 = x
yags T = &
W - - ivn ; ’
x-é-oo:'@ =T x»oa 0 = O
no HA ;;TOQ-FQQ' -0

RA a:O

fO=32 v 3

N
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c. limg)= DNE

d gl)= 2-(0)
= |
v f=H ‘
WM oeras o =)
XPeH
\im -
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HA a:i‘
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14. For each of the following:
a. Find the vertical asymptotes of the graph of f(x)
b. Describe the behavior of the graph of f(x) to the left and right of each

asymptote | | ) \
L f0=g e,_j._._l 1L% /7 .
. fx)= ;1_7 | f)f “"\dl =l d - | f,,

i, fix)= #_%5
| V=R le D

i\ -?

\) "(:é‘) X=2 — ! “) £69 w2y “\} e = 2:. ~Tx =3 (7.’";‘50"5
Q) X=3 VA o) VAL x= T2 o) VAL x=-im xsd
B) WMo s eco B) \im w3=0° ‘:“2 £6) = ~00 ) i S e

X33 w2 %D =/
hvn *FO‘) - |;m2 £y z-00 M .(:(_,‘\ =0 im0 = -0
X% » a2" X"‘/z
2t
= 15. Find the limit of g(x)as 86 =
a x-—>o 3
b, x—— A *QLﬂ:-w
c. x-»0 *¥3
d x—=0"
1 z<0 [ 2=, z2<0
. -2z ‘e x—l’ =
i. g(z) {2:;13} z>0 ii. g(z) = mh >0
Wm 2x-3
1171 - 22 oo wWm W L
05 X Dot 600 XAy x-)oe %CK) XDR 3% = O
W S B e = \im I
b\ Ky - 6(}() X0 X \b) bo S ab‘) = ¥o-0n X=1| - 3
¥%1a} “) - “m __!_. - —m \\m - Lirw 37\ - o
C-) y\.ao— 8 X120 X C') x-%o 8 A3 %=\
i = Lm Ex_:_?_ 2 - hwm =z ' -—L"-‘- an}
d) xwo* god 30" W\ 3 x»or & )= o x*
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16. Sketch a function that satisfies the stated conditions:

lim f(x) =2 lim fix) =
;l;rg,f(x) = lim f(x) =— 1
Iim fx)=0 lim_f(x) = =
lim A(x) == o e
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17. Sketch a function that satisfies the stated conditions. Include any asymptotes.

Lim f(x) == 1 Jlim f(x) =2
xligl_f (x) = iﬂ f(x) =—o0

lim f(x) = o0
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‘hﬁﬁ and mllm 2x2+1
\ ” <
= . n
ﬁ ﬁl
: 32
= . -3z
2z
19, Evaluate each limit
. lim & ) o2t . 23l N
@ Mhm ‘“”:‘; - ¢ ;l:-l-lnll(z—x)(zu) T e 1]-1&2? T
o s = = ) ! .
- = f~ - !Z _____1
|=-11 =-2! -5
- - ‘ .
b limp d limy  —— £ Jlim &2
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20. Use the function g(x) defined and graphed below to answer the following

questions:

a. Does g(1) exist?
%65
6(1) =~

b. Does limg(x) exist?
-]

aes
[

Vay %G‘\ =0

c. Does limg(x) = g(1)?
41
no

d. Is gcontinuousat x=1?
noe

e. Is g definedat x =— 17
no

f. Is g continuousat x =— 1?

No

It if —2<a<—1

—2x~1 if ~l<x<D
givi=1=" o <y <l

| =2 it x =]

(20-2 ficx2

1S
For what values of g continuous?
(-2,-Du -1, yue, Hu(l, 2]

eUCPaL\hm on dO\’f\G\.\h mp-’-
X=-Z -1,0, )

. What value should be assigned to

g(— 1) to make the extended function
continuous at x =— 1?

8C4)=l

What new value should be assigned
to g(1) to make the new function
continuousat x =17

8(1) =0

Is it possible to extend g to be
continuous at x = 07 If so, what value
should the extended function have
there? If not, why not?

No  blc  discorhno Ha
15 o dump/br‘eoy\ ct x=o
856 no valuc can Rl +he

g
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21 Let S@ =% 5 ® <3 hidavalueof a so that the function £
1. Let = %z, z>3 ind a value of a so that the function f is

continuous. Using the definition of continuity. Justify your response.
lm = \im =
x>3 FC) =8 gt TG La

——

o8

B =6
&

Lo
"2 _ 2
. - <2
22. Let f(z) = voen 2 Find a value of & so that the function f is
4—-2z2, z£>2

continuous, Using the definition of continuity. Justify your response.

hm - A% hm N = U~
x>z~ TX) H -Za X5t £y = Y- 204)
=-4
4-20% = -4
_‘Za_z =-8
a4
I‘ a= T2 |
23. Let f be the function defined by the following:
sinz, <0 chech ¢
flz) = z2, 0<z<1 x=6 {, 2

2—z, 1<z<?2
z—3, 22

For what values of x is f NOT continuous? Use the definition of continuity to why.

{im - -
xsg T¢I =3in0= g )‘(*j;,- $6)= %= | "\M_ 0 = 2-2:D
m Z v v e X
£) = 0% =0 N USG) s 201 = | m
x>0" « F00 = 2 W Y= 2-3 2|
X | 7 +x

00 not cenhhuaos oz x= 2 bl

lag!
xlg»z' ‘F()é # )\(t:,‘z.} ‘FCP(‘) 'H’)LJS ‘H"ﬁ \\h"\l+’ docs nﬁ*’

C# - exist 4 X=2



Calculus
Chapter 2 Review

24. Without using a picture, give a written explanation of why the function
f(x) =x* — 4x + 3 has azero in the interval [2, 4].

FD= 22 -4(D)+3 £ = 4% <4H) +3
= 4-8 +3 =3

gince £ 1S continuous on f’l,‘ﬂ
and Dz~ ond £z 3 +hen by T

tere most exst o C wh ¢y such =
25. Without using a picture, give a wrltt%’ expl‘aanat%nif why the fin‘?é!on #) =0 Since

2 -

f(x) =% + 2x — 3 must equal 3 at least once in the interval [0, 2]. -l<o¢<cd
Fo)= O+ 2(0) -3 since £&@ = conhnoeve  on o 2]
=2 ond  £(D=-b ond D=5 then by
. =7
f(D) =2+ 23 WT  thre mest exast o o g
= oY4
5 x»lu?- suich Yt B 23 anwe
26.Let g(x) = S48 3 Kﬁ%%&;z\ roC e ~3< eSS
} ’ a. Find the domain of gx) X=-2
':l ze= (-, =) U(-5,-D U (-2, @D
| / b. Find the lim g(x) for all values of cwhere g(x) is not defined.
X1 ¢, = \thm - ‘2*3 - .—!—-
xa-z §O TONE s 2897 s 3
c. Find any horizontal asymptotes and justify your response.
HAL 4= ' = =
A 8 ‘ P 1~ %LB %QQ !
d. Find any vertical asymptotes and justify your response.
VA ', X=-%5 i ‘oz Lim - _

e. Write an extension to the function so that g(x) is continuous at x =—2. Use
the definition of continuity to justify your response.

‘ x€ +5x +o
£ = xt ¢+ +io’
'/5/ A=E-2

X #-2

Josh% .
[1m 6(){): ‘/3 A -FC"'Z) = l/_} :>):‘_‘::‘1 80‘) = ‘?(,‘2) = 7

XD
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322 -4, <2
27.Let h(z) = { =

5+4z, z>2
a. Whatis k(0)?

b. Whatis (4)? |
ho) = 36?4 =[] he = geid) =[21]

c. Ontheinterval [0, 4] there is no value of x such that A(x) = 10 even though

h(0) < 10 and h(4) > 10. Explain why this result does not contradict the IVT.
lvm r im - Y
- = NZ)“ -4 5 = DN E
L)b &) 5 WO = D

| -8 sine WX ® et hnweos
oy DO = SH(D) fhe resolfs okowe do net
= 3

Condrodictd +he

WT
28. At what points is the tangent to f(x) = x% + 4x — 1 horizontal? 4 - o
wm Fxed) - $6
" = M (x«,h‘)"* MO AR =1 = (7 wiix-T]
+ éc T a M - :,\-j +
Wm 2 + Crim e WY i sHhR < kT -h‘; ,
-tm hde ” o " Oz 2%+Y
- v wdh et 2= %
e wae TR R £62) = (Ateed-
29, Find the(average rate of change of f(x) = 1 + sinx over the interval [0, S I =-S5
— G2 -5
£(8) - £ ——
T-o0
2 "=z - +sno]
r =
A
= [*1l~-1-0

=\\\N ile—
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30. Let f{x) = 2x— 22
Find

a. f3 2 b. f3+h) c. fByR)
: _3'_(__3_"’“ z 2(34) ~a+)* % skt =dh -3 (-3)
‘i =3 | 2 L+2h = Qulh-h? n

o * = -4
N FELANEu 1 Y
W - 4h - 3| -

2hed

d. Find the instantaneous rate of change of f at £ = 3!

Vim  £(3+h) -FCB)

g UM
" W0 “h-4 hWao "
—
|2 -4
(\f-z>

31. Let f(x) = x* —~ 3x, and point P = (1, f(1)). Find:
a. The slope of the curve at point P.
b. The equation of the tangent line at the point P.
c. Anequation of the normal at point P.

a) 'm £Uxh) - £0O)
h2¢ h

Lim : 2 _ _ " _
® hae CHE - aliem) - (12- 30)) ¢) y+2= L2~V

QY yY+2 = -\(x -

A
- hm "{!+ Zh + hl - 4 - -
oo =8 =3 42
=M 2h -n® -3n
N o h* e
- ¥sa} _
w0 "1 th

[1]

P
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32. An object is dropped from the top of a 130m tower. It’s height above ground after ¢

seconds is 130 — 4.92 m. How fast is the object falling 2 seconds after it is dropped?

hWm £z +h) -£(2)

h30o \n
< I 30 - z I 2
- x::o _ﬂ_‘_?_‘°,____'i;'f‘__(.2,f*'_"2>h_:_~[‘?’°‘L“q_cz‘)7
N
= Im  i30 - 2904 +4h + 17 - ne.y
hso I
g M = iqn - z
L 30 bh -4.94
h
a»e 1.6 -y, 9,
RRLERN The chict s g,
c)?.‘ ot e "brit o
“f 9.0 m/s
b £ - (D)
€3 L-2
2 limmo -4.9¢7 - 0.4
2 t-2
= bim Q. - 4,942
t>2 t-2

= ' moonq(4? L 4d)

2 T
= M 4.9 (4D (D)
22 e

=-H.90H) 5 Gllom /e



J) |1 | k|2

The function f is continuous on the closed interval [0,2] and has values that are given in the table

above. The equation f(x) =% must have at least two solutions in the interval [0,2] if k=

A o) ® = © 1 ) 2 ® 3
G
A 1— °
\
__1.__ - - _. - —$H must pe C\/'L v cross \/‘L “+wice
||II\ " 1
@000 L 2T ao0a ap |
s (x=1)(x+3) x2 .
(A) -3 (B) -2 /@ D)3 (E) nonexistent
a 2
oy 47 is ass  ABb S
n—>o 1 10,0007
(A) 0 B) _r () 1 “:(_132-4 (E) nonexistent

2,500

x [o0]1]2 t99%  4A® 26



y

A————— = 208 G 77
1 2 3 4
Graph of f
The figure above shows the graph of a function f with domain 0<x<4. Which of the

following statements are true?

I. lim f(x) exists. v

x—27

1L lim f(x) exists.v""

x=2"

III. lim S (x) exists. %

(A)Tonly (®)Tonly (C)landlonly ) (D)IandMlonly (E)L 1L and III
5x*+8x7 .
035" 1657
* 2008 AD S
[ (A) ) J (B) 0 O1 D) §+1 (E) nonexistent

im  x = (Bx* +8)
X2O 2 (3 -10)

hm gx® 48
X0

Zx &=l

\/2_

Cale
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N2x+5-x+7
x—2 ’

If fe)= for %2, and if f is continuous at x=2, then k=
fQ)=k

@A) o @ © = ) 1 ® 1
{ W ' \ =
\m - - ) =
o O e 02 4o F0 T L+ e
Jaxes = dx+7  (Joes + Ix+)

x_z (Ex.\-s A-&K-P?);
\

1X+5 = X =7 X -2

-
-

T Ty e <R foxs - feo

2 2 \A4% AR B3
If a#0, then lim ad a4 is ! A
x2>ax —a
(A) L ,@ (C) —1—2 D) o (E) nonexistent
a* 2a 6a
2
(x*- )

_ (- e x? 16

)]

z
x Lot NS 24




