2.1

2048 — 2530 18 . __ 2048 — 2661 __ 287 __
(c) Slope — 20482806 _ 152 _ 7 (d) Slope = 23=3% = 222 — 66

From the data, we see that the patient’s heart rate 1s decreasing from 71 to 66 heartbeats /minute after 42 nunutes. After
being stable for a while, the patient’s heart rate is dropping.

4. (a) (b) The slope appears to be 1.
z Q mpq

@ |25 | (25.0.707107) | 0.585786
G) | 29 | (2.9.0948683) | 0.513167
@) | 2.99 | (2.99,0.994987) | 0.501256
@v) | 2.999 | (2.999.0.999500) | 0.500125
) | 35 | (35.1.224745) | 0.449490
i) | 31 (3.1,1.048809) | 0.488088
(vii) | 3.01 | (3.01,1.004988) | 0.498756
(viii) | 3.001 | (3.001.1.000500) | 0.499875

©y—-1=3(z—3ory=3z—-1
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/sccantlincatx=2.5
~——tangent line at x =3
"~ secant line at x = 3.5
y=yx—2
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10. li:n f(t) = 150 mg and lim+ f(¢) = 300 mg. These limits show that there 1s an abrupt change in the amount of drug in
t—12- t—12

the patient’s bloodstream at ¢ = 12 h. The left-hand limit represents the amount of the drug just before the fourth injection.
The right-hand limit represents the amount of the drug just after the fourth injection.

tan 3z
22. F = :
or f(z) tan 5z
x f(x)
+0.2 0.439279
+0.1 0.566236
+0.05 0.591893
+0.01 0.599680
+0.001 | 0.599997
. tan3x 3
It appears that lim =06=:.

z—0 tan Sz



40. lim m = lim \/ILW.AS'U—'C—,\/l—vz/cz—rO"',andm—roo.
v—c— v—c— —vé/e
2.3
6. tuxgl(t’ +1)3(t+3)° = gﬁ'l‘l(tz +1)*. Jim (¢ +3)° [Limit Law 4]
3 b5
_ . 2 . -
= [thfl(t +1)] [tETl(t+3)] [6]
= | b5
[hmt2+hml] [hmt+h1n3] [1]
t——1 t——1 t——1
=[(-1)*+1]7 - [-1+3]° =8-32 =256 [9, 7, and 8]
o =1 @=DE+z+1) 2P 4az+1 1241413
a1 e (z-D(@+1) =1 z+1  1+1 2
46. (a) hm flz)= hm (4—:1:2)— lim 4— lim 22 =4—-4=0 () y
T—2 x—2—
4
lim_f(z)= lim (z—1)= lim z— lim 1=2-1=1 /
z—2t z—2t - 1+
of 2
(b) No, limzf(x)doesnotexistsince lim f(x) # lim+ f(=z).
z— z—2" z—2

58. Let f(x) = [=] and g(=) = —[=]. Thenil_lg f(z) amib_xgg(x) do not exist [Example 10]
but lim [f(z) + g(=)] = lim ([z] - []) = im0 =0.

2.4
8. Fory = (4z +1)/(3z —4) and = = 0.5, we need 1.91 < z < 2.125. So since |2 — 1.91| = 0.09 and |2 — 2.125| = 0.125,

we cantake 0 < § < 0.09. For= = 0.1, we need 1.980 < 2.021. So since |2 — 1.980| = 0.02 and |2 — 2.021| = 0.021,

we can take § = 0.02 (or any smaller positive number).

\ T~
18 . o J22 197 . ) 203
25 43
. 202 (°C)
12. @) T =01w" +2155w+20and 7 = 200 = T =201 /
0.1w® +2.155w +20 = 200 = [by the quadratic formula or T =200 /

from the graph] w = 33.0 watts (w > 0) T=199 /
325 / ~ 335
(b) From the graph, 199 < 7" <201 = 3289 < w < 33.11. 198 (watts)

(c) z 1s the input power, f(z) 1s the temperature, a 1s the target input power given in part (a), L 1s the target temperature (200),
e 1s the tolerance in the temperature (1), and ¢ 1s the tolerance in the power input in watts indicated in part (b) (0.11 watts).

2.5



10. lim f(z) = lim (= + V7 —2) = lin}‘xz-i-‘/lin';7— limz =47 +7—4= 16 + V3 = f(4).

By the definition of contimuty, f 1s continuous at a = 4.

Y@—1) ifz#l
16. f(z) = ) 1s discontinuous at 1 because lim f(z) y
2 if z=1 z—1 am
does not exist. B
0
\ X

32. Because z 1s confinuous on R, sin z 1s continuous on R, and z + sin « 1s continuous on R, the composite function

f(z) = sin(z + sin z) 1s continuous on R, so lim f(z) = f(7) = sin(7 +sin7) =sin7m = 0.

z+1 if x<1

38. f(z)={ 1/= fl<z<3 d
z—3 ifz>3 (1.2)
/ (3,%)
£ is continuous on (—co, 1), (1, 3), and (3, co), where it is a polynomial, /| (1,i)\.,’/
a rational function, and a composite of a root function with a polynonual, / : (3.0) *

respectively. Now lim f(z) = lim (z+ 1) =2and lim+ flz) = lim+(1/x) = 1, so f 1s discontinuous at 1.
z—1— z—1— z—1 z—1
Since f(1) = 2, f 1s continuous from the left at 1. Also, lim f(z) = lim (1/z) = 1/3, and
z—3— z—3

lir;1+f(x) = lix;1+\/x—3=0=f(3),sofisdiscontinuousat3,txxtitiscontinuousﬁ'omtherightat3.



