
 

For any complex number ZEE 121

the modulus of Z is a real number

Then the left side of the given equation
is real and therefore the right side
must also be real This means that

y O
With this in mind the equation
becomes 11 xl X

So either I X X or h x x

But the second equation implies
1 0 so we discard it From the

first equation we get 42

Answer 42 y O



a Letting x x 4 47 x a a

This is indeterminate because is not

a real number and a is not

defined
We proceed as follows to eliminate

the indeterminacy
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To handle this indeterminacy E we

must factor out and cancel out the

dominant term largest power of x in

this case from the numerator and

denominator

lion I lim 1

a 1 27 tx Ho 11471 1
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a
lim o 2
x x

b Observe that lion sinx does not
x x

exist but I E Sin X E L therefore
I E Sin x E L
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Since Lim I lion o1
i

x 202 1 X211

by the Sandwich rule we have

him sing o

a Ftl

c Lim l Il x2 o

X 30 2 0

This value is undefined so we must

eliminate the factors that vanish

become 0 from the numerator and

denominator We proceed as follows

lion l ti x.li l x2
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lim l Ll x2
No 7

t I

d lim cos 4 1
2

X x

One way to make sure that we avoid

any indeterminacy It in this case

is to rewrite the limit as

fishy It cos14 1 13
2
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Since

him It cosy 2 f lim
y Ot z cosy I
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lim cosy I

y ot
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limits from the special list

then

dim cos Ya Ek
x sp



We verify the initial case mo

50 1 0 4.0

That is 50 l is divisible by 4

We assume that 5h l is divisible

by 4 induction hypothesis then

5h I 4k for some natural number
K

We must show that 5h 1 4 M

for some natural number m

induction step
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9
induction
hypothesis
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and the proof by induction is complete


