
Q . I

suppose that f- and g are continuous on [a. b) , differentiable
on La , b) , that c c- [ a , b) and That 91×71=0 for ✗ c- [a. b)

,

✗+ c. Let A = limf and 13=1×1,79 . If 13=0 , and if
✗→ c

him 1-1×7
✗→ a guy

exists in IR , show That we must have 17=0 .

Solution :

Note that for ✗ C- la . b) , ✗ =/c , f-1×1=1-1×7
91×3

' 91×7 .

1×1%91×1 exists & is equal to glc) since g is continuous at c.

By assumption , lim
1-1×1

✗→cgix,
exists .

Therefore , A = dim fix
✗→c

=¥%Fg¥, • gap
41%5*1 1¥:*)
= 0 since 13=1×1,791×7--0



Q . 2

In addition to the suppositions of the preceding exercise , let

glx) >o for ✗ c- [a. b)
,
✗ =L c. If A > 0 and 13=0

, prove that

we must have dim 1-1×7
✗→ cglx)

= • ' If 17<0 and 13=0 , prove
that we must have him 1-1×1

✗→ cglx,
=- ao

.

Solution :

By def . of limit ,

te
,
>0,78

,
>0 Sit . 11-1×7 -Ake, as 04×-4<8, - ①

Fez>0,782>0 Sit . 191×1-0 / <Ez as 0<1×-44, - ②
When A > 0 & 13=0 :

choose 9--11--2>0 .

By ①
, when 0<1×-4 < 8 , , ( f , is fixed for the choice E-¥ )

-Az < f-1×1 -A < ¥
⇒ 1-1×1 > ¥ ③

Moreover , by ② & assumption , 02g 1×7 < Ez as 051×-4<12 .

④

Given M > 0 , we can choose o<Ef¥u , so that >M .

2

For this particular Ez, we can fix a 82 So that ④ holds .

Let f= mints , , 82} . Then if 04×-4<8 , then both ③ & ④ holds
.

Then f-1×1
>
At
> M . Hence

,
dim = too by def .91×1 Ez ✗→cglx)



When A < 0 & 13=0 :

choose EF -Az > 0 .

By ①
, when 0<1×-4 < 8 , , ( f , is fixed for the choice E--¥ )

¥ < fly -As -¥
⇒ fix <¥ ③

moreover , by ② & assumption , 02g 1×7 < Ez as 051×-4<12 .

④

Given 14<0 , we can choose o<EE¥u , so that ¥5M .

For this particular E,, we can fix a 82 So that ④ holds .

Let f= mints , , fz } . Then if 04×-4<8 , then both ③ & ④ holds
.

Then fl×) Ak
< M . Hence

,
dim = - oo by def .91×1

<
Ez ✗→cglx)



QB

Try to use L'Hiipital 's Rule to find the limit of tan as
secx

✗→ E- . Then evaluate directly by changing to sines and cosines.
Solution :

Consider f-1×1 = tanx ,
✗ c- 105¥) ,

which are differentiable .

glxl = secx , ✗ c- 10 . E)

¥m¥- Sec✗ = too ,
lim tanx = too
✗→E-

Let L= him f
✗→ E- g. 1×1

'

[= dim f-
'

1×7 =L;m Sec '✗ =L ;m Secx

✗→ E- g' 1×7 ✗→I
- secxtanx ✗→¥

- tanx
= I

i. L' = I ⇒ 1=1 since secxitanx > 0 on 10,7 )

Direct calculation :

dim tan
✗→¥

. wgx.com/--limSinx--sinIz=1 .
✗→ ¥

- secx
= him ""×

✗→ ¥
-


