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I — Formal Limits

1. Use the definition of a limit to prove the following statements.

a) £1_r)r31(x—7):—4 b) £1_r)r21(2x+3):7
. 2 : 2 —
¢) limx* =0 d) £1£1}(x x)=6
e) lirnl _1 f) lim =-3
-2 x 2 -22x-5
g) limx’ = h) hng\/} =3
X 2 1
1) lim =2 lim ——=—
) x—>2x2_3 J) x—>-2 /x2_6x 2
X —x-6
k) im——=5 m) lim(2x” —5x+1
) x—3 x—3 ) X3 ( )
n) lim|5x-3|=7 0) limv5x+1=3
2. Use the definition of a limit to show that the following statements are false.
. _ . 2 _
a) £1_r)r21(2x—1)—5 b) limx* =20
c) hmi:l d) hmizl
-l x+1 -3 x—3

3. Determine whether the following statements are true or false, and prove your answer with the

definition.
) ) B i 1
a) £1Ll’21(3x —x+1)=11 b) 355%—4_1
) f( ) h f( ) 2x-1 x#2
¢) lim where f(x)=
x—2 1 x:2

x2 -1 x<1

x—1 x2>1

d) limf(x)=3  where f(x):{

4. Show that the given limits do not exist.

a) lim £ (x) where f(x):{? xig
x—0 X2
b) lim f(x) where f@):{i_l iig
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5. Use the definition of a limit to prove the following statements.

a) lim(2x+1)=5 b) lim(x* +3x)=4

x—2" x—1
2x° -3 x<l1

¢) lim f(x)=5 where f(x)=

) Hl’f( ) f( ) {5x+1 x>1

d) lim[x]=1 e) limvx-2=0
x—2" x—2"

f) 1imM=—1 o) lim—*_ 2
=0 X o0 2x +1

by m3S o i) lim—— =~
X—>00 X x—5t 5_x

i) lim(x2+x):oo k) lim x* = o0

6. Use the definition of a limit to show that the following statements are false.

x—1
a) lim =2 b) lim =
) =2t x =2 ) -l x2—1
x? x<3
¢) lim f(x)=-1 where f(x)=
) x—>3’f( ) f( ) {2—x x=>3
d) lim%:oo e) lime " =
x=0" x X—>0
) X ) 3x
lim —=-1 g) lim =—00
x> x +1 4" x—4

I — Formal Limits

7. Suppose that lim f(x)=L and limg(x)=M . Prove the following properties of limits.

) tim[ £ (x)-g(x)]=L-M
b) %Ci_rgxz =a’

¢) lim [ f (x)]2 =U Hint: Use the Boundness Theorem
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