Final Review 1

1. (@) (1) lim f(z)=3 (i) lim f(x)=0
z—2t

r——37

{111) lim3 f(z) does not exist since the left and right limits are not equal. (The left limit 15 —2.)

(@) lim f(z) =2

) lim f(z) = o0 () lim f(z) = —oo
(vii) lim f(z) =4 (vii) lim_f(x) = —1

{(b) The equations of the horizontal asymptotes are y = —l andy = 4.
(c) The equations of the vertical asymptotes are xr =0 and x = 2.
(d) f is discontinuous at x = —3, 0, 2, and 4. The discontinuities are jumyp, infinite, infinite, and removable, respectively.

2. lim f(z)=-2 lim f(z)=0, ]imgf(x:l=oo, Y

lim f(z)=—o0o, lim f(z)=2, {2 \
x—3 o&—3T

f 1s continuous from the right at 3 —/ 0 x

y=-2 \
x==3 x=3
2 _ 2
4. Since rational functions are continuous, lim @© -9 _ 3 —9 -2 =0
-2z’ +22—3 3°+2(3)—3 12

5 fim —2 =9 _ py EHNE-Y o 23 8-3 63

"z——322+2r—3 a——3(x+3)(zx—1) =z—m-3x—1 —-3-—-1 —4 2
6 lim —2 since 2 422 — 3 — 05z — 1+ and — > < 0for1 <z < 3
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4—w 1—w 1

10. lim —— = lim ——— = lim — =-1

v—at [d—v|  sos+ —(d—v)  Lsoat —1
1. Lett = sinz. Thenasx — n~_sinz — 07, sot — 0. Thus, lim In(sinz) = lim Int = —co.

T t—0+
1—22% —2* (=22 —2Y)jfx* . 1/2*—2/z"—-1 0—-0-1 -1 1

12. lim —ee ] = 1 - - =
oo Btw—38a% a—ooo (5+z—3x%)/x* e—-webjatt+1/a?—3 0+0—3 -3 3
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13. lim (Va® +4z +1—z)= lim [,fx_2+4m+1—x_1/—xz+4x+1+ﬂ
= 1 valt+de+1+2x
. (2 +4x+1) — 2P

=1
Eas Ve +dr+ 1+ =
. (4 + 1) /= .
=1 divide =+vaz2forz >0
amvos (va? + Azt 1+ 7))z [divide by s = V27 forz >
. 1+ 1/x 440 1_,
= lim = = — = 4
s—oo T+ d/z+1/22+1 +ITO0F+0+1 2
1. Lett =z — 2” = 2(1 — 2) Thenasz — oo, — —occ,and lim €~ = lim ' =0.
2. (a) flz)=v—=zife <0, fz) =3 —zif0< z <3, f(z)=(x—3)°ifz > 3.
(i) lim f(z)= lim (3—=2)=3 (i) im f(z)= lim /—x=0
z—0T z—07T z—0" =0
(iii) Because of (i) and (ii), lin}' f (=) does not exist. (iv) lim f(z)= lim (3—=z)=0
T &—3 T—3
() lim f(z)= lim (z—3)>=0 (vi) Because of (iv) and (v), lin}; flz) =0
a—3T a—3T =—
(b) f 1s discontinuous at 0 since liné' F(x) does not exist. (c) ¥
&T— 3
f 15 discontinuous at 3 since f(3) does not exist.
0] 3 x

22. (a) =* — 9 is continuous on R since it is a polynomial and 1/ is continuous on [0 oc), so the composition v2? — 9 is
continuous on {z | 2> —9 > 0} = (—oc, —3] U [3, o0). Note that z” — 2 # 0 on this set and so the quotient function

Ve —9

g(x) = gy is continuous on its domain, (—oo, —3] U [3, 0o).
2% —

(b) f is discontinuous at 0 since linh f(zx) does not exist. f is discontimuous at 3 since f(3) does not exist.

23. f(x) = 22° + 2" + 2 is a polynomial, so it is continuous on [—2, —1] and fF(—2) = —10 < 0 < 1 = f(—1). So by the
Intermediate Value Theorem there 1s a number ¢ in (—2, —1) such that f(c) = 0. that 1s, the equation 22° + z*> + 2 =0hasa
root in (—2, —1).

25. (a) s = s(t) = 1 + 2t + t* /4 The average velocity over the time interval [1, 1 + A] is
s(1+h)—s(1) 1+2(1+h)+ (1+h)’/4—13/4 10h+h> 10+h

Vave =

(1+h)—1 h 4h 4
So for the following mntervals the average velocities are:
(@) [1.3]: A=2, vave = (10+2)/4=3m/s (i) [1,2) h =1, vave = (104 1)/4=275m/s

(iii) [1,1.5]: A =05, vave = (10+05)/4 =2625m/s  (iv) [1.1.1]: A =0.1, vaye = (10+0.1)/4 = 2525 m/s

) L 14+ k) —3(1 10+ h 10
(b) When ¢ = 1, the instantaneous velocity 1s ;llm}n w = .-lain}n I =3 = 2.5m/s.
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