Limits, Part 2

p: 102: 7-8, 10, 11-12 (skip f), 14-15, 39-51
7. (a) As x approaches 2 from the left, the values of f(x) approach 3, so lim f(x)=3.
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(b) As x approaches 2 from the right, the values of f(x)approach 1, so lim f(x)=1.
x—sl

(c) linz] f(x)does not exist since the left-hand limit does not equal the right-hand limit.

(d) Whenx=2,y=3,s0 f(2)=3.
(e) As x approaches 4, the values of f(x)approach 4, solim f(x)=4.
x—4

() f(4)=4
8. (a) As x approaches 1, the values of f(x)approach 1.7, sc}lin}f(x} =1.7.

(b) As x approaches 3 from the left, the values of f(x)approach 1, so lim f(x)=1.

(c) As x approaches 3 from the right, the values of f(x)approach 4, so lim f(x)=4.
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(d) lil’];l f(x)does not exist since the left-hand limit does not equal the right-hand limit.

(e) Whenx=3,y=3,s0 f(3)=3.

10. (a}lﬂl_g(x}=—] (b) ]L[’Eg(x}=—2
(c}li_rﬂr; g(x)does not exist because tha,;r limits in part (a) and part (b) are not equal.
(d) lim g(x)=2 (€) lim g(x)=0
(f) IEH £(x)does not exist because the limits in part (d) and part (e) are not equal.
(g) g(2)=1 (h) limg(x) =3

1. @) lim f(x) = (b) lim £(x)=—= (©) lim f(x) = e
(d) lirﬁ f(x)=—=

12. @ lim ()= (b) lim f(x) =< (c) lim f(x) ===
(d) lim £(x)=—= (@) lim f(x)==

14. From the graph of

l+x, ifx<-—1 1
fx)y=1{x*, if -1<x<l, \ /\

2—x, ifxz=l / 0 | \r
(a) ]il’_[;l_f(x}=ﬂ (b) linf_f(x}=1

(c) ]L['['l] f(x) does not exist because the limits in part (a) and part (b) are not equal.

(d) lim f(x)=1 (€) lim f(x)=1 (0 lim f(x)=1

x—=1"
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From the graph of
l+sinx, ifx<0

fi(x)=<cosx, if0=x=<um, \ . .
sin X, ifx>m \T\_/E# '
(a) lim f(x)=1 (b) lim f(x)=1
© uz?; f)=1 () lzr;l_ f)=-1
(e) }LT fix)=0 (f) 111} f(x)=0does not exist because the limits in part (d) and part (e) are not
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equal.

. x+1 , . - . .

lim s = o0 since the numerator is positive and the denominator approaches () from the positive
=5y —
size asx — 5.

. ox+l : i . . .
lim p— = —o0 since the numerator is positive and the denominator approaches 0 from the negative
=5 —
sizeasx — 5.

. 2—x . . . . .
lim > =<0 since the numerator is positive and the denominator approaches 0 through positive

1l (x—l)

values as x — 1.

vx 3

lim =—=
x-3~ (x=3)2  +0

Letr=x"—9. Thenasx —3",r— 07, and lim ln[J'r2 —9)= limInt =—oo0.

=337 t—0"
lim In(sin x) = —esincesinx — 0" asx — 0"
x—07
.1 1. - oyt

lim —secx =—eosince—is positive andsecx — —w asx — (7 /2) .
=T x X

: . COSX : : , .
lim cotx = lim = —onsince the numerator is negative and the denominator approaches 0

XA =T8Ny
through positive valuesas x — 7~
lim xcscx= lim L = —on since the numerator is positive and the denominator approaches 0
x31x =1 5InX
through negative valuesas x — 27",
¥ —2x . x(x—-2)

lim ———=1lim &
=T X —dx+4 T (x-2)

lim

= x—2

= —o since the numerator is positive and the denominator

approaches 0 through negative valuesas x — 2"
2

lim Jc2 2x—8 —1im (x—4)x+2)

352 x" =5x+6 =7 (x=3)(x-2)

approaches 0 through negative valuesas x — 27

= oo since the numerator is negative and the denominator

lim_[l—lnx]=oosincel —wand Inx ——oasx — 0"
x— .x x

lim(lmr2 —x‘z) =—wsincelnx® — —cand x° = = asx — 0.
x—



