Chpt. 2 Review for Test 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 lm f(z)=0, lm_f(z)= oo, ’
Jim f(z)=—co, lim f(z)=2, N
1 1s continuous from the right at 3 —/ 0 x
y=—2
x==3 \-r= 3

3. Since the exponential function 1s continuous, lim1 T =l =t = 1

2 _ 2 _
4. Since rational functions are continuous, lim v —9 = 3 —9 = L =0.
=322 422 -3 3242(3)—3 12
5 lim 29 _ . @+3@-3 . x-3_ -3-3 -6_3
"zs—32?+22—3 «——3(xz+3)(x—1) =—-s2x—1 -3-—-1 —4 2
6. i 2’ —9 since z 4+ 2z —3 — 0asz — 17 and =9 Gfrlcr<3
. m — = = — x H —F xr —r —_— x -
1+ x* +2x—3 2 +2r—3
h—1)7°+1 R —3h*+3h—1) +1 h® — 3k + 3k

7. lim¢=lim( ) = lim S IR i (R 3R+ 3) =3
h—0 h h—0 h h—0 h h—0

Another solution: Factor the numerator as a sum of two cubes and then simplify.

(R =1%4+1 . (h—1PF417 (=141 [(h—1) - 1(A—1)+17]
lim ————— — = lim —————— = lim
h—0 k h—0 h h—0 h
=lim [(h—1)*—h+2]=1-0+2=3
h—0
8 I -4 (t+2)(t—2) t+2 242 4 1
2 8 ea(t-2) 2t 2u+4) te2t2%+4 dr4+4 12 3

9. Hmi=oosmce(r—9)4—>035r—}gandi>0forr7é9_

r—0 (?"—g]‘l (7—9)4
4—w 4—w 1
10. lim —% — lim —— % — lim —— ——1
it A= 0] utt —(A—0) v+ —1
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Chpt. 2 Review for Test 1

1. Lett = sinx. Thenasx — 7, sinz — 07, so¢ — 07 Thus, lim In(sinz) = lim Int = —cc.
E—T t—0T
5.2 4 9.2 4y 4 4_ o542 0 _
12 lim 122" —2" lim (1—22° —z%)/x — lim /2" —2/z" -1 _0-0—-1_—-1_1
z——oo b+ zx — Jx* z——oo {5—|—;r—3:c4),"x4 z——o0 5fx4+1/x3—3 04+0-—-3 —3 3
T VTl ri-a VP Tkl
13. lim (vVa® + 4z +1—2)= lim [ Ztdatl—z Valtdatl+a
z—o0 z—+co 1 veltda+ 142
. (2 +4x+1) — 2P
= lim
z—o0 (fx2+dr+ 14 =
— lim 4z +1)/z [divide by = = Va7 for z > 0]
z—oo (/22 +4dx+ 14 2)/x
I 44+ 1/x 440 4_,
= lim —] = — = 2
z—oo W/l +4/x+1/224+1 V1+0+0+1 2
14. Lett = o — 2® = (1 — z). Thenas x — oo, t — —oo, and lim e’”_m:!:tligl et =0.
15. Lett = 1/x. Thenasx — 0T, ¢ — oo, and lim+ tan~!(1/z) =t].im tan"1¢ = %
xz—0 —o0
1 1 1 1 r—2 1
16. lim = li =l
bt (m—]+x2—3;r+2> b [m—1+(m—1)(m—2}] a.-l—-ml[(x—l){x—2)+(x—1)(m—2)
r—1 1 1
—tm|— 0 | =1fim— — S
ml—rrri |:(I—1)(55—2):| z—lax—2 1-2
19. Since 2z — 1 < f(z) < 2* fm-ﬂ<x<33ndliml(2m—1)=1=1imlx{wehmre lirnlf(x):]bytheSqueezeTheorem_
20. Let f(x) = —x°, g(x) = =” cos(1/z") and h(x) = z”. Then since |cc-s(1ja’:2]| < 1forx # 0, we have
flz) < g(z) < h(z) forz # 0, and so ]in})f(x):lin})h(x):ﬂ = Hn}jg(m):ﬂb}rﬂleSqueezeTheorem_
M. (a) flz) =v—zifz <0, flz) =3—2if0< 2z <3, f(z) = (z—3)°ifz > 3.

() lim_ f(z)

(111) Because of (1) and (11), li_r&' f(z) does not exist.

lim (3—z)=3
z—07

) lim f(z)= lim (z—3)>=0

x—3T x—3T

(b) f is discontinuous at 0 since linh f(z) does not exist.

£ is discontinuous at 3 since f(3) does not exist.

(1) lir'zjl flz)= lim /—x=0
x—0" z—0~

() lim f(z)= lim (3—2)=0
x—3 T—3

(v1) Because of (1v) and (v), li_r.r}). flz)=0.

(©) Y
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25. (a) s = a(t) = 1+ 2t + ¢* /4 The average velocity over the time interval [1,1 + A] is
s(1+h)—s(1) 14+2(1+h)+ (1+h)?/4—-13/4 10h+h> 104k

Uave -

(1+h)—1 h 4h 4
So for the following intervals the average velocities are:
(M [1,3]: h=2,vave = (10+2)/4=3m/s (@) [1,2]: h =1, vaye = (10+1)/4 =275 m/s
(1) [1,1.5]: h =0.5, vaye = (10 + 0.5)/4 = 2.625 m/s () [1,1.1]: Ah=0.1, vaye = (104 0.1)/4 = 2.525 m/s
(b) When ¢ = 1, the instantaneous velocity is P]}.lﬂlﬁ w = .'liin}' IDI h = % =25m/s.
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