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MAT 101
MATHEMATICS FOR SOCIAL SCIENCES

LIMITS
Solutions of Selected Problems from Sections 10.1, 10.2, and 10.3

Problem 10.1 (page 457)
Suggested Problems: 1-44

2. a. 2
20. Iim +fv+3= [lim (v+3 =\/15+3=\/E
b, 1 y—>15\{‘ ’ \/_1-—>15(‘ )
5 =32
4. -1 22, lim A =lml=1
a—=>—-1x+1 x—>-1
does not exist
1 3, .2 2 \ . .
. T +3r (43 N 3
24. lim = lim ( ) _ lim S
=03 — 472 r—>0;2(f_4) t—=01—4 4
6. fi-3.1)=-6.1 fi=2.9)=-59
ﬁ—301] =—-06.01 f{—:.qg] =-5.99 5 oxT =2x .ox(x=2) .
28. 1 =1 L= lim(x-2)=-2
fi-3.001)=—6.001  f(~2.999) = —5.999 I = == Im(x-2)
estimate of limit: —6
4 2 2
. x =81 . X 4+9) (-9
1) 16 30. lim 7\7: lim w
12. lim (5t-7)=5|-|-T=- O3 a748x 415 x3 (V43I +I)
t—1/3 L3 3 2 1P (x—3)
. - lim (" +9)(x+3)(x—3)
x—=-3 (x+3)(x+53)
246 lim (.\'2 +6) ( 6 +6 . (x> +9)(x—3)
L . — = lim ——~———~
16. lim = x2>=6 -0 x—-3 x+5
t>—6 ¥—0 lim (x—06) (—6)—-06 —_54
x——06
lim (=2 —5-—4)
2 miz"—5z—: 5
. T =5z—-4 | x+2)° -4 2 +4x
18. lim = =20 = 34, lim (x+2)"—4 = lim 2 . lim(x+4)=4
=0 =741 lim(z" + 1) x—0 X =0 X x—0
z—0
02 -5(0)-4
0% +1
=—4
o e [(x+h)3+(x+h)+l}—'x2+x+1' y 12
40. lim ACSLD I ACY = lim [ - = limM: Im2x+h+1)=2x+1
h—0 h =0 h =0 h h—0
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FEAM=F() _ o B-Gah+aa+ Y’ 1-G-x+4x)

42, lim
=0 ] =0 ]
. 3—x—h+4x’ +8xh+ 4k - (B3—x+ 4_1'2)
= lim
h—=0 h
_ —h+8xh+4h?
=lim—
h—0 h
- lim h(—1+8x+4h)
h—=0 h
= lim(-1+8x+4h)
h—=0
=—-1+8x

Problem 10.2 (p. 465)
Suggested Problems: 1-58

0 3 },3
24. lim =lm-—=lmr==
b. —» r=wpt +]  roopt roo

[
P

c¢. does not exist

. Sx . Sx
d = 26. lim —% = lim 2L
X—m 3y _.\-3 +4 x—w 3y
e. 2 , 5 5 .. 1 5
= lim =—-lim —=—0=0
r—o® 38 3 xow, b 3
f. 1
g 1 . 2 ) 2
28. lim — = lim 33
xo—m (4x -1  xo-2 4y
2 2 1 2
4. lim (I1-x7)=0 = lim —5=—50=0
=17 47 x—=—mx 4
2 3 3
3-2x—2x . —2x
. 30. lim — 3 5= lim 3
lim 7 x—=—0 7 —5x° +2x° x——w 35y
8. lim =22 g C i 222
¥»=>2x—1 lm(x-1) 1 = lm —=—
=2 x—>-w5 5
10. lim(r-1)° ==
f—»m A 2.3 2.3
34, lim = lim = lim (-3)=-3
x—o y —] X—% _1-3 X—»00
4. lim 2V =212
x—=0 S 3
36. lim ———= lim —= lim (-1)=-1
x—»—m _1-3 +x+]1 x> _1-3 x——w
i L)
. | o
16. lim ‘ x4 |: 0
+ 4
=27 S
(232
3 2 lim [3.\' —x ]
. 3xT = 1\ ) 4
40. lim 1 = x>l S
x—>-1 2x+1 lim (2x+1) -1
: —6 6 x——1
20. lim =—— lim =——-0=0
x— "i;\'?’i;\' 5 x—w -\4 3 5
5 3 5
. X +2x - . X
42, lim -2 = ! ~—= lim —\—5
2x—4 2 . -0 3 — 4y Y=—0  y
22, lim = lim = lim(-1)=-1 = lim (-1)=-1
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4. As x> 27 thenx — —2and y16—x* 0

through positive values. Thus,

. X
lim ——=—.

x—-27 . ’16 _ _1-4

4 A
50. lim \ - ==
w3l x-3)
lim l ‘— +0
x—=37\ x—=3,

Answer: does not exist.

. .1

lim |- = lim —==
x=0" | x| x0T X

. 1
lim |—|= lim | — ‘z o0
x—=07 | X =0\ X

Thus, lim |—| =22

x—=0|x

1A

_ i |1 ifx=2
56. f(x)=-+ y .
1_—2 +4x—x" ifx>

2

a. 11111 flx)= ]1111( —2+4x—x )
x—2" x—2"

b. lm f(x)= lim x=2
x—=2" x—=2"

c. 11111 flx)= 11111 f(\) = lim f(x)=
x—2"

d. lim f(x)= ].1111( —24+4x—x )——
X—x

e lim f(x)= lim x=—=0
x——0 x——0

Problem 10.3 (p. 471)
Suggested Problems: 1-33

x—3
flo="" y=-3
5x
-6 2
i) fisdefinedatx=-3: f(-3)= 575
. x=3 2 . .
(ii) 11111 Fx)= lim =—, which exists
x——-3 Sx 5
R 2 .
(iii) lim f(x)===f(-3)
x—-3 5

Thus fis continuous at x = —3.

4. f(.\')z%:.\':l

2 1
(i) fisdefinedatx=2; f(2)=—=—.
8 4
(ii) lim f(x)=lim r_ 2 1 which exists
=27 x28 8 47

(iii) llm f(\)———f(Z)

Thus fis continuous at x = 2.

6. f(x)zé/".\_': x=-1
(i) fisdefinedatx=-1:f(-1)=-1.

(ii) lim f(x)= 11111 q"_—\/'_ —1, which

x——1
exists.

(iii) lim f(x)=-1=f(-1)
x——1

Thus fis continuous at x = —1.

8. Continuous at 2 and -2 because fis a polynomial
function (which is continuous everywhere).

10. Continuous at 2 and —2 because fis a rational
function and at neither point is the denominator
Zero.
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L ifx=0
fla)=47
1_0 iftx=0

: .1 .
Because lim f(x)= lim —=<_ lim f(x)
x—07 =07 X x—0

does not exist. Thus fis discontinuous at x = 0.

Atx=-1, fis defined: fi-1) =-1.
lim f(x)=
x——1

lim f(x)=-1= f(-1).fis continuous at
x——1

o1 .
lim —=-1. Since
x——-1x

x=-1.
Answer: Discontinuous at 0, continuous at —1.

14. fis a polynomial function

18.

b
(%]

N_2.3 12
{f(.\)—g :\ S.\ }

None, because /1 is a polynomial function.

The denominator of this rational function is zero
only when x = £2. Thus fis discontinuous only

at x = 2.

None, because fis a polynomial function.

24, ix=0. xx+1)=0,x=00r-1.

w
(3%

Discontinuous at 0 and —1.

o1=0, (.\'2 +1:](.\-3 —1)=0,

(x? +1)x+Dx-D=0.x==1.

Discontinuous at £1.

£ _)_{2x+1 ifx=-1
B 1 ifx<—1

For x < -1, fix) = 1, which is a polynomial and
hence continuous. For x = -1, fix) =2x+ 1,
which is a polynomial and hence continuous.
Because lim f(x)= lim 1=1 and
x—=>-1" x—=-1"

Im f(x)= lim 2x+1=-1, lm f(x)
x—-1* x——1" x—>—1
does not exist.
Thus fis discontinuous at x = —1.

(x-3 ifx>
f()= -

3-2x ifx<2
For x < 2, fix) = 3 — 2x, which is a polynomial
and hence continuous. For x> 2, flx) =x -3,
which is a polynomial and hence continuous.
Because fis not defined at x =2, it is
discontinuous there.

8]




