6. (a) y = y(t) = 10t — 1.86t>. Att =1,y = 10(1) — 1.86(1)* = 8.14. The average velocity between times 1 and 1 + A is

_y(1+h)—y(1)  [10(1+h) —186(1+h)’] —8.14  6.28h — 1.86h>

ave = = — 6.28 — 1.86h, if h # 0.
v O+h -1 h R th
(1) [1,2): h =1, Vave =442 m/s (11) [1,1.5]: B = 0.5, Vave = 5.35 m/s
(111) [1,1.1]: A = 0.1, Vave = 6.094 m/s (iv) [1,1.01]: h = 0.01, vaye = 6.2614 m/s

(v) [1,1.001]: A = 0.001, vaye = 6.27814 m/s

(b) The instantaneous velocity when ¢ = 1 (h approaches 0) 15 6.28 m/s.

12. From the graph of

l+sine ifx<0
flz) = ( cosz if 0<2<m,

sinz fz>nw

we see that lim f(z) exists for all a except @ = 7. Notice that the

€o—i

right and left limits are different at a = .

z? — 2z
20. F = =
or f(z) 22—z —2
x f(z) T f(=z)
0 0 -2 2
—0.5 -1 —15 3
—0.9 -9 —-1.1 11
—0.95 —19 —1.01 101
—0.99 —99 —1.001 | 1001
—0.999 | —999
2
—9 )
Tt appears that lim = = loes not exist since

e——1g? —x—2

f(z) =+ occasz — —1~ and f(z) — —ccasz — —17.

N4

34,
. . COs®T . . . . .
lim cotz = lim — = —oo since the numerator is negative and the denominator approaches 0 through positive values
T—T z—r— SINX
asr — T .
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. }‘_’E(tﬁ 3t+5) (Hns 3t+5) [Limit Law 6]

lim (% ?
(].'I.I’I’l(ta 3t+5)) B

lim 2 — lim 2 )2

t—i-z 1t—2

—3limt+lim 5

t— 2 t—2 t—2

[1, 2, and 3]

) [9, 7, and 8]

10.
(a) The left-hand side of the equation is not defined for z = 2, but the right-hand side is.

(b) Since the equation holds for all z # 2, it follows that both sides of the equation approach the same limit as z — 2, just as

in Example 3. Remember that in finding lim f(z), we never consider z = a.

—

20 g YETIZ5_ (Va? +9-5)(Va?+9+5) i (2 +9)—25
fa——t z+4 et (z+4)(VET+I9+5) =t (z+4)(VaZ+9+5)
z? — 16 . (x+4)(z—4)
= lim = lim
e——4 (z+4) (Va2 +9+5) =4 (z+4) (V2T +9+5)
z—4 —4-4 -8 4

I _ 4
sos 21 0+5 JI6FO0+5 545 5

8. (a) lim f(2) = lim {ﬂm) »:cz] = lim L&) lima? =5-0=0

=—0 x—0

(b) lim ( ) _ fim [ﬂm}-m} = lim f(m}.li_%m:5.[]:0
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