HOMEWORK I1I Calculus I Solution
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1. Compute lim
=05 + 3
: 4 : 4
cost 2 glgli% cos” x (91613% Cos ) cost0 1

S 1 t. . l = — — —
o 5+ lm(5+4°) 5+lma® b5+05 5
z—0 x—0
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2. Compute lim i
x—5 xr — 5
26 5 —5)(x—1
Solution: lim ©-— 0245 1 =@ 0y 51y
T—5 x—25 x—5 x—25 T—5
2x — 6
3. C te li
ompute lim v =3
Solution:
20— 6  [28=208 9453
1z — 3| 233;6 _ 2(;;3) —2.r<3
2 6 2z — 6
So lim L = lim 2 =2, lim a = lim -2 = -2
z—3t |l’ — | r—31 T3~ |l’ — | T—3~
: r—6 . 2x— .o 2x—06 .
We see lim ——— # lim ———, therefore the limit lim ——— doesn’t exist
o3t |z — 3] 7 am3- jx — 3| 23 |x — 3|
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4. Compute lim %
z—=0 SInxT
) . cosx—1 . cosr—1 cosx+1 ) cos?x — 1
Solution: lim ——— = lim - X = lim — =
=0 sinx =0 sinx cosz+1 a=0sinz(cosx + 1)
—sin®x . —sinz ili%(_ sin.x) —sin0

lim — = lim = = = =
z=>0sinz(cosxz +1) 2—=0cosz+ 1 hr%(cosx +1) cosO+1
z—>

5. Compute lim z° cos —
x—0 x

Solution: Since |cos 3| < 1, 0 < |2°cos 2| = [2°[| cos 3| < [2°], so x° cos 3 is

bounded between —a° and x°. Actually, when z > 0, —2° < a:cos% < 2% and
when z < 0, 2° < zcos 2 < —2°. We know lin% z® = lirr(l)(—x5) = 0, then by the
Tr—r Tr—r

) 3
Squeeze Theorem, lim x° cos = = 0.
x—0 x
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21,2 >2
6. If f(x) = T , compute lim f(x
(@) {%ﬂw<2 pute lim f(z)
Solution:
lim f(z)= lim 2°+1=2"+1=9
z—2+1 z—21
lim f(z)=lmer—-1=2-1=1
T2~ T2~

We see lim f(z) # lim f(x), so lim f(x) does not exist
z—2+ T2~ T—2

i >0
7J”@:{§ii;d)mmwwgy®
Solution:
li = i i =sin0=0
lim f(z) lim sinz = sin
sinx sinx
li = [ —1)= (1 —1=1-1=0
Jm fle) = lim (=== 1) = (lim —=)
esee lim f(z) = lim f(z) =0, so lim f(z)

2
0
8. If f(x) = {316 ;:xjé , compute ilir(l] f(x)

Solution: lim f(z) = lim #* = 0* = 0
z—0 z—0



