Assignment 2 Solutions
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4. lim = == [Limit Law 5
z—2 x? 4+ 6x — 4 lin;(:rz—i—ﬁz—al] !

2 lim z% + lim 1

_ r—2 r—2
T lmz? +6lmz— lim4 [2,1,and 3]
e—2 x—2 &—2
2(2)° +1 9 3
= T~ =L 9,7, and 8
27 +6(2) -4 12 1 .7, 1
6. tlimI(tz +1)%(t+3)° = tlj_mI(tz +1)? - Jim (¢ +3)° [Limit Law 4]
3 b
= LEIEI(fz + 1}] . Ll_i.rill(t + 3}] [6]
3 B
thmItz + lim 1] [ lim ¢+ lim 3] [1]
=[(-1)*+1)°-[-1+3]° =832 = 256 [9, 7, and 8]
8. ]1m Vut+3u+6= ‘/ ]im2 (u* +3u+6) [11]
= ]11112 u*+3 111'1’12 u+ hm.‘2 6 [1, 2, and 3]
- \'/(—2)‘1 +3(—2)+6 [9, 8, and 7]
=VIE—6+6=+16=41
42, Since |z| = —z forz < 0, wehave lim ——) — lim 2% _ iy +I_ lim 1=1.
z——2 2+ z——2 2 + & S 2+ x——2

4. g is continuous on [—4, —2), (—2,2), [2,4), (4,6), and (6, 8).

10. lim f(z) = lim (2® + VT —z) = lima® + [lim7— limz=4"+7—1=16+v3 = f(4).
By the definition of continuity, f is continuous at a = 4.
14. Fora < 3, we have lim g(z) = lim 23—z =21im /3 —z [LimitLaw3] =2 /lim(3—z) [11]
=2 llmﬂ—hm.r [2] =2/3—a [7and8] = g(a),so g is continuous at x = « for every a in (—co, 3).

r—a xr—

Also, lim g(x) = 0 = g(3), so g is continuous from the left at 3. Thus, g 15 continuous on (—co, 3.
Z—3
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1/(z—1) fxz#£1 ]
16. f(z) = _ 1s discontinuous at 1 because lim f(x)
2 if z=1 z—1

does not exist.

r+1 if <1
8 f(x)=4¢ 1/x fl<x<3

Vvr—3 ifx>3

f 1s continuous on (—oo, 1), (1, 3), and (3, oo), where it 1s a polynonual,

a rational function, and a composite of a root function with a polynomial,

{1, 2)4

0 (3,0) x

respectively. Now lim f(z)= lim (x4 1) =2and 1im+ flz) = ]im+ (1/x) = 1, so f 1s discontinuous at 1.
z—1— z—1— z—1 z—1

Since f(1) = 2, f is continuous from the leftat 1. Also, lim f(z) = lim (1/z) = 1/3, and
e—3 &=—3

lim, flz)= lim vz —-3=0= f(3), so f 1s discontinuous at 3, but 1t 1s continuous from the right at 3.
z—3 z—3

48. f(x) = J= + = — 1 is continuous on the interval [0. 1], f(0) = —1,and f(1) = 1. Since —1 < 0 < 1, there is a number c in

(0, 1) such that f{c) = 0 by the Intermediate Value Theorem. Thus, there is a root of the equation §/z+x — 1 =0, or

¥z = 1 — =, in the interval (0, 1).

Page 2




Assignment 2 Solutions

4. (a) (i) Using Definition 1 with f(z) = z — z° and P(1.0),

—0 —a’ 11— 1+ 2)(1 —
mzlim&zlimuzlimx( Ijzlimﬂﬂ( +I‘)( :E‘:I

x—1 1 — z—1 x—1 z—1 xr — x—1 xz—1

= lim [—2(1 +2)] = —1(2) = —2
(if) Using Equation 2 with f(z) = z — 2* and P(1,0),

flath) = fla) _ . F+R)—F1)

5 [(1+Rr)—(1+A)°] -0

m= lim h Pt h pimy h
. 1+h—(14+3h+ 3R + 313:} . —h*—3Rr*—2h . h(—hz —3h —2)
= lim = lim = lim
R0 h h—sl h h—0 h

= lim (—h® —3h —2) = -2
h—0

(b) An equation of the tangent lineis y — £(a) = £'(a)(z —a) = y—f(1) = F()(z—1) = y—0=—2(=—1),
ory =—2x+ 2.

(c) 2 The graph of y = —2x + 2 is tangent to the graph of y = = — =7 at the

point (1, 0). Now zoom in toward the point (1, 0) until the cubic and the

N] 2 tangent line are indistinguishable.

-2
6. Using (1),
= _ 3 _ _ 2 _
m= him 22508 o 27 beo8 o (222 8)Ed ) | o (a2 —3) =1
z——1 T — (—1} z——1 r+1 z——1 r+1 z——1

Tangent line- y —3=1[z— (—1)] < y==zx+4
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