MATH 7A
Summer 2022
Discussion Quiz 5 Solution

Five (5) points on completion plus five (5) points on correctness, for a total of ten (10) points

Use I’Hopital’s Rule to compute
X —sinx
im ——.
x—0tanx —x
Solution. We have

x—sinx 0-sin0

lim =
x—0tanx —x tan0 -0
3 0-0
S 0-0
_0
=5

which is indeterminate. So we apply 1’Hopital’s Rule for the first time to obtain

x—sinx . d%(x—sinx)

m-———-——-=1
x—0tanx —x  x—0 i(tanx — x)
dx

1 —-cosx

which is indeterminate. So we apply 1’Hopital’s Rule for the second time to obtain

. x-—sinx . 1 —cosx
lim —— = lim —

x—0tanx —x x—0seccx — 1

) %(1 — COSX)
10 7 (sectx — 1)
0 - (—sinx)
d
dx
sin x

= lim

x—02secxssecx —0

= lim
x—0 2 sec x(sec x tan x)
. sin x
= lim —
x—0 2 sec” x tanx
sin 0

T 2sec20tan0




which is indeterminate. So we apply 1’Hopital’s Rule for the third time to obtain

. x-—sinx . sin x
lim ——— = lim ——
x—0tanx —x  x—0 2sec2 xtanx

d('
£ (sinx)

= lim — dx
¥—0 £ (2 sec? x tan x)
X

COS X

= lim i i
x=0 2( (£ sec? x) tan x + sec? x - tan x)
CoS X

im
x—0 2(2 sec x-L sec x) tan x + sec? x sec? x)

dx
. COS X
= lim
x—0 2(2sec x(secx tanx)) tanx + sec* x)
Cos X

= lim 2 2 7
x—0 4 sec” x tan< x + 2 sec* x
. cos0
= lim 2 2 4
x—0 4 sect0tan 0+ 2sec* 0
1

T4 12.02+2- 14

)
+ | =

2

Il
o1~



