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1.4 | CALCULATING LIMITS

SECTION 1.4 CALCULATING LIMITS =

B Click here for answers.

1-5 = Evaluate the limit and justify each step by indicating the

appropriate Limit Law(s).
1. 1_in‘11 (5x% — 2x + 3)
3. i ro2
. lim ——r———
=1 x>+ 4x — 3

5. lim2 t+ 1D°@>—1)
P

6-20 = Evaluate the limit, if it exists.

XX —=x+12
6. lim ————
x—-3 x+3
8. i x+2
. lim —————
-2 xP—x— 6

h—5)?—25
to. fim L7725
h—0 h
CoxP—x-2
12. lim———
x—1 x+ 1
o x2=x-3
14. lim ——
x—=1 x+1

V2=1-42
16. lim ————
t—0 t
1
X 2
18. lim
x—2 )C_2
X —3x—2
20. lim

2.

lin% (x3+ 2)(x* — 5x)

. x4+ x2—6\?
dim |
x>l \ x*+ 2x + 3

x2—x—12

. lim
x—>-3 x+3
X2+ x—2
Adim—————
x—1x”—3x + 2
Xt —=x-2
. lim ———
x—-1 x+1
. -t
. lim —
t—1 —1
L tP+t—6
lim ————
=2 - =4

. 1 2
. lim - =
=1 x—1 x”—1

|

B Click here for solutions.

21. Prove that lirg Vx cos'x = 0.

22. Let

xXX=2x+2 ifx<l1
f(x){a—x if x> 1

(a) Find lim, ;- f(x) and lim,_;+ f(x).
(b) Does lim ,_; f(x) exist?
(c) Sketch the graph of f.

23. Let

) = —x3 if x<—1
IV =1+ 22 if x> -1

(a) Find lim,_,- g(x) and lim,_._;+ g(x).
(b) Does lim,_.—; g(x) exist?
(c) Sketch the graph of g.

24. Letg(x) = [x/2].

(a) Sketch the graph of g.
(b) Evaluate each of the following limits if it exists.

(i) lim g(x) (i) lim g(x) (i) limg(x)
(iv) lim g(x) (v) lim g(x) (vi) lim g(x)

(b) For what values of a does lim,_., g(x) exist?
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2 = SECTION I.4 CALCULATING LIMITS

1.4 | ANSWERS

A Click here for exercises.

.75 2. -174 3.3 4.5 5 -3

6. Doesnotexist 7. =7 8. —1 9. =3 10. —10
1. =3 12. —1 13. 1 14. Does not exist  15. 2
16. —/2/4 17.% 1. -1 19.%2 20L&  21.0

22. (a) 1,2 (b) No (¢) y

23. (@) 1,1 (b) Yes (¢ y

B Click here for solutions.

24. (a) y
24 .
1 *—->0
—4 -2 0 1 2 A}l 5
—
*————0 -2

(b) 1) 0 @Gi) 0O (i) O (v) 1
(vi) Does not exist

(c) All values except even integers

(v) 0
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1.4 | SOLUTIONS

SECTION 1.4 CALCULATING LIMITS =

A Click here for exercises.

. lim (Sx — 2z + 3)

z—4

= hm 5% — hm 2 + hm 3 (Limit Laws2 & 1)

:511rr}lx —211rr}lx+3 B&7)
=5)?—-2(4)+3="175 (9 & 8)
: 3 2
2. il{%(l‘ +2) (x —Sx)

. 3 - 2 L
—il% (2°+2) ilin (x* — bx) (Limit Law 4)
(hmx +hm2) (hmx —511mx) 1,2&3)
r—3 3 r—3 3
=(3°+2)(3*-5-3) (9.7&8)
—929(—6) = —174
3. lim x7_2
TeoC1 22 440 —3
liml(x—Q)
=7 Limit Law 5
1ir£11 (x? + 4z — 3) (Limat Law 3)
liIEIIZ'— lim12
- hm x2 44 hmlx— 11m13 (2, 1&3)
- n-2 1 (8.7&9)
(-D)°+4(-1)-3 2
. x4+ —6
4. lim (x4+2x+3)
lim (x 4 22 —6) 2
= == (Limit Laws 6 & 5)

lim1 (z* + 2z + 3)

x—1 x—1 x—1
1,2&3
lirr%x4+21irr{x+liml3 . )

(1imx4+1imx2—lim6 ?

4 2 2
() =) =3
5. lim (t+1)° (£* 1)
= lim (¢t +1)? lim (£ 1) (Limit Law 4)
9
= Llirflz (t+ 1)} tlir£12 (2 —1) 6)

9
[hm t+ lim 1} [hm t2 — lim 1} (1&2)
t——2 t——2 t——2 t——2

[(=2) + 1) [(-2)* = 1] = -3 (8.7&9)
2 —

6. lim M does not exist since x -+ 3 — 0 but

z— —3 T + 3

2 —x 412 —=2dasx — —3.

2
7. lim r-r— 2 —x—12: lim 7(:[4»3)@—4)
r——3 ,Z'+3 r— —3 ,Z'+3
= lim (zx—4)=-3—-4=—7
3. lim LQf lim LQ
Tem222—2-6 zo-2(x—3)(z+2)
_ 1 1
71*» 21‘—3 5
2
txz—2 . (z+2)(x—-1)
9. lim ————— = I
bt 2 —3x+2 pris (x—2)(z—1)
.o +2 1+2
=1 = -3
2z —2 1-2
— 52— h? —10h + 25) — 25
10. lim (h—5) 25:1i1rn( + )
h—0 h h—0 h
h? — 10h
—%1:1% - —h% (h —10)
=10
2
o lim Em%=2 g, ErD(E=2)
r——1 .Z'+1 r——1 .Z'+1
= lim (z—-2)=-—
2 2
Lorr—r—2 1°-1-2
2 lim— = 1y !
G-t . t(P-1)
Blime ey !
2_ —
14. lim xix?)doesnotexistsinceasxa—l,
x——1 {L'+1
numerator — —1 and denominator — 0.
P rt—6 . (t+3)(t—2) .. t+3 5
15 lim ———— = — _2
Stlir% t2 —4 tlEg(t+2)(t—2) tlEgt+2 4

. ey SV N oy SV B Ty RV

16.
6t*>0 t tﬁo t 2 — 1+ /2
—t
= lim ————+
=01 (V2 =1+ 2)
m——t 1
t=0 /2 — 142 21/2
_ V2
4
17. lim 12 zlimM
e-1\z—1 22-1 e-1(x—1)(z+ 1)
hmxi_l
7xﬁ1(x—1)(x+1)
1
7xl~>1x+172
1/ — 1 _ —
18. lim /x 2 — i 2-z lilrn—lz—1
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SECTION 1.4 CALCULATING LIMITS

z(VIT3z +1)

19. lim

TR VI 1) (VI3 )
P WITE )

x
220 /1 +3x—1

= lim

x—0

= lim

V1 +3x+ 1
x—0 3
VIt 2

3 3
3T =9) (a—

V3 =2)

x2 —4 s (x2 —4) (x—\/?H)
22 —3x+2
“ ) (z 1 V32 =2)
(x—2)(z—1)

= lim

z—2 (z —2) x+2)(z+\/3x——)

(
= lim (z—1)
2=2 (z+2) (z + Bz — 2)

_ 1 1
T I@tva) 16

A <cosx <1 = 0<cos4:£<1 =

0<\/§cos z <4/z.But lim 0= hm\/_ 0. So by

z—01 z—0t

the Squeeze Theorem, lim /7 cos®z = 0.

x—0
22. (a) lim f(z) = lim (2 —2z+2)

x—1" x—1"

= lim 22— 2 lim z+ lim 2
x—1" x—1" x—1"

=12-24+2=1

Jp S @)= i @oa = ip 8- ip e
=3-1=29

(b) lim1 f () does not exist because

lim f(z)# Lm f ().
r—1" z—1t

(©) Y
1\\
0 i X
8. (a) lim g(z) = lim (-2%) =—(-1°=1,
x— —1" x——1"
lim g(z)= lim (z4+2)2=(-1+2)°=1
z——1 z— —1

(b) By part (a), 1ir£11 g(xz)=1

© y

~10 X

2. (a) ¥
2+ *——o0
1 — o
—4 -2 Of 1 2 3 4 5 6 x
-
*——o0 -2

(b) 1) mllriq+ g(xz) =0since [z/2] =0for0 <z < 2.
(i) lir{E g (z) =0since [z/2] =0for0 <z < 2.
(1if) ;Enl g (z) =0since [z/2] =0for0 < z < 2.
(iv) mllrgl+ g(x) =1since [z/2] =1for2 <z < 4.
) xlirglﬁ g (z) =0since [z/2] =0for0 <z < 2.
(vi) il% g (x) does not exist because
i ) 7 i 9(0)

(c) lim g (z) exists except when a is an even integer.



