Math 150, Fall 2009

Practice problems for Quiz 1

[1] Compute

. . . 3
- sin(sin(sin (Sx)))
x—0 (1}3
Solution: Write

sin(sin(sin®(3z)))  sin(sin(sin®(3z))) sin(sin®(3z)) sin®(3z)

x3 ~ sin(sin®(3x)) sin®(3x) a3
Then,
. . .3 . . .3 . .3 .3
lim sin(sin(sin®(3x))) i sm(‘sm(‘sgl (32))) . 5111(‘51;1 (3x)) lipg S0 (3x)
z—0 3 =0 sin(sin’(3z)) =—-0 sin®(3z) @0 a3

providing each limit on the right hand side exists.

siny 1

. . +..3
lim sm('sm('sgl (3x)))  lim
@—0  sin(sin®(3z)) y—0 y

where we used substitution y = sin(sin®(3x)),

sin(sin®(3z)) .. siny

z—0  sin®(3x) y=0 Yy

where we used substitution y = sin®(3x), and

.3 .3 . 3
lim sin”(3x) 33 lim sin”(3z) — 97tim (smy) o7

x—0 133 x—0 (31’)3 y—0

where we used substitution y = 3x. Hence,

lim sin(sin(sin®(37)))

lim o =27




[2] Compute

sin®(1 — cos x)
lim 5 :
z—0 7 s x

Solution: Since 1 — cosx = QSiIlz(%),

sin®(1 — cos 1) sin®(2sin®(%))

= lim

lim

z—0 rIsinz z—0 29sinx
Write
sin®(2sin*(%)) _sin °(2sin*(%)) (2sin®(£))® (£)°
fsing (2sin®(2))5 (5)1°  2%sinz
Hence
) sin5(2sin2(%)) _ sin (2sm (%)) (28in2(§))5 ) (%)10
lim —————=~~ = lim hm :
=0  29sinz @—0 (2sin’(£))5 2—0 (5)10  e—0a9sinz

providing the limits on the right hand side exist.

. 5
. sin y
T LLGE L6 ) 1
eo0 (25in?(Z))0 i“( y )

where we used substitution y = 2 sin2(§)),

3 z : 10
i 2SO gy (S0 s
z—0 (%)10 y—0 Y

where we used substitution y = %,

(5)"° T
lim —2— =270 lim —— =271,
z—0 7 SInx z—0 sInx
Hence,
) sin®(1 — cosz)  2° 1
1m - = — = —,
-0 29sinz 210 32



[3] Solve the problems 39-48 on the page 196 of the textbook.

[4] Find
o/t —1
lim .
a—1 gt —1
Solution.
41 (2 _ 2 _ 2
2 —1=@"—-1)(z"+1)=(z—1)(z+ 1)(z* + 1).
x1/4_1_(x1/4—1)(x1/4+1)_x1/2—1x1/2+1_ r—1
B r/+1 ot 1al2 41 (VA1) (22 + 1)
Hence
g/t -1 z—1 1
vt —1 (V44122 4+ 1) (z - Dz +1)(22+ 1)
B 1
@AY+ )@+ 1) (2 1)
So,
g /t—1 1
lim = —
a1 gt —1 16

[5] Solve the problems 4-16 on the page 167 of the textbook.



