For Students Entering
AP Calculus AB

The attached packet contains
optional practice questions
on Limits and Continuity.

They will not be collected or graded
but will help you know what types of

problems you can expect to be
tested on in AP Calc next year. You
can see us for extra help when we
return in the fall with any questions.



Finding Limits Graphically

For # 1 — 2, tell whether the statements are true or false.

(@ lim, f(x)=1 ®) lim_ f(x) =0

© xljl_,ﬂ(}_ flx)=1 (d) xlil%— f(x) = xli_*ﬂs,, f(x)
© xlilﬂ) f(x) exists ® }i_% f(x)=0
(g)gnmf(x)=1 (h)}i_lfif(x)=1

® ll_ﬂ’ll f(x)=0 ) Jlim f(x) =2

2. 3
(@) x_ﬁ}g+ f(x) =1 (b) IEE% f(x) does not exist.
© lim f(x) =2 @ lim f(x) =2
i = . d t exist.
© Jlim, f(x) = 1 (&) lim f(x) does no
® lim, £(x) = lim f(x)

®) P_‘j}:f(x) exists at every c in (—1, 1).
L 11-31‘. f(x) exists at every c in (1, 3)-



For # 3 — 8, use the graph to estimate the limits and the value of the function or explain why the limits do not

exist .
' n A (@) lim_f(h)
. y =lf(h) h=0

/ (b) lim, f(h)
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; @ lim S| Y (©) Jim £(h)

B (b) xﬁ.rg, f(x) l ]

T3, 5! | (d) £(0)

(© lim f(x)

] X ) Y a l'm :
O 2 ( ) 3—1—2" p(?)

@ £(3)

pd (b) . lim p(s)

—-2

7 (@) l_111_114_ g(r) /

A2 3 (¢) lim
5 ()S_)_Zp(s)

®) lim, g(r)

= (©) lim, g(0) t" d) p(—2)

~ @ s(—4)
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@ xlil'g_ F(x)

by B
A GEF® (o) T, Fix)

A (c) JEl_r_% F(x)
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(@) F(0)

g ) @ lim G(x)

(b) Jtl_ii'g+ G(x)

y

;¢7£—L

(c) }3_1312 G(x)

<M d) G(2)




Evaluating Limits 5 x3 +8 xz
lim

Find-th.e numerical V?Iue o.f each limit or state th?t 4. 550 3xt —16x°
the limit does not exist or is best described as being s
+00 or —o0, ) (2+x) -8
15, lIm
x—0 X
1. lim 3x*(2x-1) . tP=3t+2
. | 16, IM————
2 t—2 tz =—f}
2. lim(x* +3x* —2x-17) 1 1
x—l -
2
. +4y+3 24+ x 2
5, oy ke . lim
2 2
; z . X" —4
a. lim(x—-6)3 18, lim
x——2 : x_)l x — 1
5 llmv' X+ 3 . x+1
x—2 19, lim >
. Y +5y+6 592 3 =
L lim [x]
22 y+ 2 oL x=0" " -
: 1998 -
lim(x+3 1
T L {3) . lim|z]
8. lll'l'll[x:l 22. llm —x—
x= x>0t -
. 3 X
g, llm~x—2 53, lIm—
x—-2 T x—0” IJC|
| -
im it lim |x
10, lim = 4. limg [x]
) 1 li X
lim— 25, M
11, 2 x—0* x|
x-0 x
2 26. Find lim f(x), lim f(x), lim f(x)and
. (4+x) —16 i _'(-—)—cof( ) x_mf( ) x->0‘f( )
4% 1:1})1;11 X £=2 x<0
{ lim f(x) if f(x)={ %7}
l- x - x—0* 1
3. 1M 2 —2,x>0
x—1 X _1 X



Evaluating Limits as x — fo0

For#1-6, find lim f(x) and lim f(x).
1. f(x)=3x>-2x+1
2. f(x)=—-4x+x*-2x

3x*=x+5
3. f(x)_ x2_4

Additional Limits Practice

x—2
A
—x*+2x*+x-3
5. f(x)_ x2_4
—4x* -2x+1
6. f(x)=
x—2

For # 7 — 17, find the numerical value of each limit or state that the limit does not exist or is best described as

being +00 or —0,

1 : 1 _ Al+h-1
lim lim—— lim———
7. ot gy 2 11. Y3 (x_3)2 15. 0 h
. ; 1 . ANx+2-3
g lim : 1, lim 3 16. Im i
>3 x+3 =6 (x+6) =7 x—T
lim —~ lim x -1 : : ;
9. o —2 13. 2 <1 17. Find xllr_nmf(x), }cg?of(x), }g}} f(x)
. ox . (3+h)" =3" L <o
0. xl_lgﬂ - 14, %E}(} and ,1251 f(x)if f(x)={x

-1,x20



AP Calc: Limits involving Trig

Evaluate each of the following.

1. limsin2x . )
P 13. llﬂlx(sm}_)
4 x40 x
2. limtanx g
- 14, llml cosx
2 x=s0 x
. S§in3x _ sinx
3. lim 15, lim—=
F x Bib Iz
. sinx
16. lim—=
) i 03X i
30 3x

[7.. ligl=cosz

5. ]imw X0 x?
x=30 x
in2 18. lim
6. lim2t X %0 cOs X
=30 x
S |
. COSX 19. lim x*sin(=)
7. lim—; x
=30 X
ta 20, lim—mX _
8. lim_..l.l.i x—bﬂx(x+2)
X=pm x
. Sx+sinx
: 2
. 3sindx 21. i{l;ll-————-——-
9. lim— x
=0 sin3x
. Ssinx
l -
. 14'!-1'132::2—::
. Xx-+sinx
11. lim
x=»0 x

12. limx(sin l)
XL =¥ X



AP Calc: Continuity

1. For what value(s) of x is each of the following functions discontinuous?

@ SR)= s (©) h(x)=VEx—1
®) g()=—rt () £()=Ine+1)

x—4x+3

For cach of the following, find a value for the constant &, that will make the function
continuous.

2
x =1, x<3
2. f(x)= ?
/@) {ka, xz3
3. g(x)= 4-x*, x<-1
- & -1, x2-1
sinx
4. h(x)=3 2x°’ 0
k, x=0

5—x

5. fx)={%-25" **F
k, x=25
1, x<-1
-x, —1<x<0
6. Given g(x)=41, x=0 Is g continuous at x =-17 07 17 Explain.
-x, 0<x<l
L, x21




In Exercises 7 — 8, use the graphs of the given functions with domain -1<x<3.

2 "/\(S 1.5)
AT

1 L1
-1 0] 1+ 2 3 °*

7.

Determine
@ limg(x)  © g(3)
(c) whether g(x) is continuous at X = 3

(d) the points of discontinuity of & (x ) :

?:.
y = k(x)
21~ (1, 1.5)
1 7/
| L 5 x
-1 0 1 3

Determine
(a) chl_glk(x) (b) chl_?k(x) @ k(1)

(d) whether k(x) is continuous at X = 1

(e) the points of discontinuity of k(X) .



Roslyn High School REVIER OF LIMITS CALCULUS S. CONRAD
PART 1: 1) DEFINE what is meant by the statement 1im (x + 4) = 7.

x+3
2) TRUE or FALSE: If f(x) = 52, then 1in X2+ X . g(q),
x+0
PART 1I:
: 2x 6 ~ 5x
3) 1im (3 - x) = 4) 1im (5= + 5) = 5) Hm (-—2-—-:
x+-5 x+3 3 ) xe2 )

PART III: For each, find the numerical value of each 1imit, or state that the Timit
does not exist or is best described as being 4= or =,

4 . X+ 2
6) 1im 21) lim
4 =3 X1 w2 X2 -4
] 2 -9 2
7) Vim =3 22) Vim, =2
x*3 X~ x3t 3 - X
3 + 2x Ix}
8) T1im = 23) lim
X3 =X w0t ¥
9) Vim X6 24) 1in_ 12
=3 *+0
10) ']-i;g _(3_2}):2;9 25) 113 1%'_
Kee X
4x - 3 /X -~ 2
11) Tim X TS 26} 1im ——%
) Xheo X + ) x_'d X -4
12) Vim * ) lim —’5—'-%
e x*1 fx -
. A 4 - x2
13) 1im %3 - 5 28) lim
)x-r-u »2 3-/x2+%5
s 22 - x + 5
14) Vim g 29) lim, log x
X - x+0'
4x3 4+ %2 - § .
15) 1im SO IXTT 30) 1im Jlog x
Yoo 9x3 + X + ]
, 2x3 + 3 .
16) 1im 31) lim log.x
B %Z + 5 ¥+0 3
. 1
17) 1im. =
)x_‘_q 7
18) 1im -i—z-
x+0
19) Yim
) xvg (X = 2)%



t

Roslyn High School CALCULUS
INTRODUCTORY LIMIT PROBLEMS

1. _ SUBSTITUTION 16)* lia ﬁp ) C3) Ha - - _'4 '6-‘1::__5
0o men o mgm ke 0w R
2)* i ¥-3 U] i %)* lim 2o
3 e %*;j_:z ) L ;1'517? VI: LOGS, TRIG, ABS. VALUE
- B L
1m:  FacoR g memce 20 M9, EES ) ..3_”* 1in logix
5) 11: i’-"%';"g"ff e %+ 38) llf log x
oy wiets wie B e e
7) 112 xx-_-z 23){13:_ .gg%"r;—} 40) 11?, sin X

F h)2 - 24y - '
8)* };13 .2..-I-h 4 24) 112 xﬂ;’_x__rz. a1)* 11,;' si:x
n o SR mey B @
lq)tllél 2o2o3 g Hn M1l 43) lim Izl
111 4my == .BOESH’T giist « 20018 & s i H
Wl ow e A
12)* im - 29)# lin s
) = 4% V:__ RATIONALIZING
e wEm W o
15) lim T O 253

32) e 2=l __
x*l AT+3



