MATH162 - Summer 2007 /2008
Outline Solutions to Tutorial Sheet - Week 1
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2. Ifz=uxz+41y, thenz =z —1iy.
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3.  Using the quadratic formula, z=-1=% 5\/4 -8
=—14++v-1
=—-14q.
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[Check quadrant: 2nd]
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(b) |z| = /22 + (—2)? arg(z) = tan ™! <7>
=922 — %ﬂ

[Check quadrant: 4th]

Therefore, z = iy.

= e(cos— —i—z’sinl)
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= z+iy =—(x —iy)
= -z +1y
= r=-—x
= 22=0 = z=0.

That is, z is purely imaginary.
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= 5(1+z\/§).
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Therefore, z =2 <cos ?W + 7 sin %)
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Now, 210 =

Therefore, z = 23/2 <cos %T + ¢ sin %)

Now, 2° = [23/2 (cos 77: + 7 sin %)}

35 35
—215/2 (cos Tﬂ + 7sin TW>

— 215/2 (cos :%T + 7sin :%T)
=2"(=141)



24 =—1+3i

=2 {cos <2§ + 2k7r> + 7 sin (2% + 2k7r>}

Therefore,
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2= = [2 (COST + 7sin T)} 2= = [2 (COST + 7sin T)}
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=1. =—1. Hence, hmo 7] does not exist.
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Now lim i | = lim x =—1. = lim 21
z—2+ — X z—2+ 2 —x z—o0 —] + =
. lz=2] —(z—2) 240
But lim lim ———= =1. =
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Therefore, lim L does not exist. = -2
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(c) hn% a1 is of the form , so we need to apply L’Hopital’s Rule:
r— et —x —
. sinz—2%2—=x . cosx—2xr—1 . o
Hence, lim ————— = lim ————— | if the new limit exists.
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This is still of the form %, so we apply L’Hoépital’s Rule a second time:
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Hence, lm —— = lim ——
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(d) lim — is of the form 32, so we need to apply L'Hopital’s Rule:
r—00 I 0
e’ e’
lim — = lim —, if the new limit exists.
However, we still have the form =, so we re-apply L’Hopital’s Rule:
. i .er S
lim — = lim —, if the new limit exists.
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But this limit does not exist, and we can’t apply L'Hopital’s again; lim — does not exist.
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Note that lim — =400 and lim

; = +o00.
z—0t T rz—0t SInxT
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Therefore, lim (— — = ) yields an indeterminate form of type oo — co.
z—0+ \x sinx
1 1 sinz — 0
Combining terms gives: lim <— — — > = lim w, which is of the form —.
z—0t \ & sinz rz—0t Tsinx 0
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Applying L’Hépital’s Rule twice gives: lim (— — — ) = lim ———
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Since lim (1 + —) =1, then lim (1 + —) is of the indeterminate form ‘1°°’.
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1\* , 1\ In(1+1)
Lety=|1+— and take In of both sides to get: Iny=zazln(1+—- ) = ——%=,
x x
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Now the limit, lim Iny = lim ———*=, is of the form ‘5’, so use L’Hopital’s Rule:
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lim Iny = lim ( 1) Therefore, lim y = lim (1 + —)
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= lim T = L. =el =e.
Consider hr?+ flx) = lim1 e’ hnlﬂ, flz) = liml(k:v2 +2)
=€ — k + 2
For f to be continuous, lim f(z) = lim+ flz) = k+2=e = k=e—-2
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Conside lim f(z) = lim(z®+22+1) lim f(z) = li v -1
nsider im f(z) = lim(z T im f(z) = lim
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For f to be continuous, lim f(z) = lim+ f(z), which is impossible.
r—1— r—1

Therefore, f cannot be continuous.



