




















































































MATH 2060 TUTOR
Example Let f o a IR be diff on 10 a

If first'lxI l show that mot L

The result follows immediately from L'Hopital rule
As a demonstration we will prove it by MVT

Ans Let 0
Since ftp.fllx l.IC70s.t

If'm 11 whenever c

For c f is cts on c x and diff on 11 x
By MVT Ex f e x 5 t

f x fle f 5 Ix el
f 1 f ex 11 1 f

age
let M max clilltil Ifall o

Now if MIL then

11 l If 151 11 1 41 HI
e I M 4 M4n
3C

Therefore f.gl I























































































Example Prove that the eqn It t.it o

has our real root if n isodd and no real root if n iseven

Ans Let g x
in

Note g is cts and diff on IR with

gin I x I
Suppose n is odd
Then g x so xelR 1 0 if et it so if it
So g is strictly increasing on IR and g x o has
at most 1 real root
OTOH since fineglx a ls.menodd andtingly so

Intermediate Value Than implies that g11 0 has atleast I realroot
Heme gixt o has exactly one real root

Suppose n is even
Then g l 1 0

Moreover if c 1 then 1 0 1 0 glx co
if taxco then 1 20 1 0 g 11 0

if so then g1 131 0

So g has global min at 1
Now Vxe.IR

g x gl1 It t.i.tt
11 1 It t th Inevent

70

Heme
g11 0 has no real root























































































Than6.3.1 Preliminary Result

Let f g a b R Iasb
flat gla 0

glx o Xf a b

If f and g are diff at a 11 sided with g a to
then timff exists and thatftp.t fight

Than6.3.3 L'Hopital'sRule I 1
let a a c b a

fig diff on a b no assumption atendpts
g x 0 e ab
likef x listglx 0

a If fi f L GIR then listfg L

b If likefifty Lt t.nl then listfg L

Than 6.3.5 L'Hopital'sRule I
Let a a c b a

fig diff on a b no assumption atendpts
g'm

1m 1
a If fi f L GIR then listfg L

b If likefifty Lt t.nl then likefg L























































































Example let fix L ight sinx e R

Use Than6.3.1 to show that limo flalgix 0

Explain why 6.3.3 cannot be used

Ans Check for glo 0 glx to xe 10,1

fig diff at 0 with fio 0 g lo cos0 1 to

To see f'o o note f 11 101 1 1 x o

and apply squeeze them

ByThm6.3.1 fim.fi fg 9 0

However Than 6.3.3 cannotbe used since f lx PNE for 0

In fait f is NOT even its for to
This can be seen readily by considering

rational n

irrational yn

flxn Xi xi
flyn 0















Example Evaluate the following limits

91 time Ahan domain 10,07

Ans Indeterminate form a o

Need to reduce to or first

I A anx

Ariani
Iluctanx x l exists Vxso

Antanx ix Aratana Antanx exists to Vxso

mainfan x

It 25 Antony 1
al'srule

limit exists calculation justified



Example Evaluate the following limits

b Kim domain 0,0

Ans Indeterminate form 0
Need to reduce to or first

Consider

4 In sing

Hit Isinx lax

1 15
time

at
Max exists so

I iyx.tn
ckxcotx exists to vxe.to
L'Hospital's rule

1 0 0 limit exists calculation justified

Finally by continuity of exponential fin exp IR IR
limo exp In 1 5 1 exp time In

in
e

i e Him I



Example Evaluate the limit

If we apply L'Hospital's rule blindly
then

I
fits 44 DNE

However we cannot conclude that

s DNE also

An t.im

1
squeeze that


