18.01A Recitation Partial Solutions — Monday, Sept. 10, 2018

Practice problems:

1. Find the quadratic approximation of cos(bz) at x = 0

(a) by using the general formula f(x) = f(a) 4+ f'(a)(x —a) + @(m —a)?.

(b) by using the quadratic approximation cosz ~ 1 — %

Compare the two results.

2. Find the quadratic approximation of

1
(1 —2z)(1 —3x)

at = 0 by using the basic approximation formulas.

3. Find the quadratic approximation of

(1+2):
14+ 2z

at x = 0 by using the basic formulas.

4. Evaluate the following limits.

(a)

(b)

lim ze®
Tr—r—00

. 2
lim z*
z—0

sin2x — 2sinx

lim
z—=0sin3x — 3sinx
Solution.
sin2x — 2sinx . 2cos2x — 2coszx . —4sin2x + 2sinx
im — . = lim = lim - -
z—08indr — 3sinx  z—03cos3x — 3cosz  *—0 —9sin3x + 3sinx
. —8cos2x + 2cosx 1
= lim = ——.
z—0 —27cos 3z + 3coszx 4

O

Remark: when you use L’Hopital’s rule, please make sure that 1. you really need
to use it, i.e., do you really have an indeterminant form; 2. you can use it, i.e.,
does it really satisfy the assumption of L’Hopital’s rule.



() |
lim — n(tan )
=T sinx — cosx

Solution.
In(tan z)

1 11 1
n(tanz) lim n(tanx) _ (lim ) ' (lim t 1)
a—I tanz —

lim ——— =
z—T cosxtanw — 1 z—7 COST

z—% SINT — COST
1 1
— V21im —— = V21im £ = V2.

u—lqy — 1 - u—1 1
(e)
e
lim —
z—0 sin dx
Solution.
e ] 2e%® 2
lim — =lim——-" = —.
=0 sinbr  =—05cos(bxr) 5
() -
i n(lnx)
T—00 lnx
Solution.
In(1 ] 1
lim n(Inz) = lim ne lim =0
T—00 nr u—oo U UuU—00 1
(2) )
9101_% (cosz)=
Solution.
lim (cos :zc)% — lim e In(cos®) — plimaso 3 In(cosa) _ limemo =525 _ 0 _
x—0 x—0
(h)
lim e *Inz
Tr—r0o0



Solution.

1
Inz =
lim e *Ilnz = lim = lim £ =0
T—00 r—oo er r—o00 et
(i) (This is a hard one.)
. 1
lim cotx — —
x—0 x
Solution.
. 1 . cosx 1 . xcosx —sinzx . COST —xsSinx — CcosSx
lim cotz — — = lim — ——=lim————— =1lim -
z—0 r z=08inx x =0 rsinx z—0 sinx + x cosx
. —zrsinx . —sinx — xcosx
=lim———— =1lim - =0
z=0s8inx +xcosx z—0coSx + cosSx — xsSiny
O



