Mathematics 1300 3.0 AF
Solutions to Test 1

1. Solution: (i) Let x — 0 along the numbers ( +11) . Then
n bl s
sin— =sin (n+ = | 7 = sinnmwcos = + cosnwsin — = (—1)".
in— = sin 5 | ™= sinnmcos 5 msin o

So, lim,_o sin% does not exist.

Solution: (ii) Since
1

—z? < x2sin — < z?
x

and lim,_,o 22 = 0, it follows from the squeeze theorem that

. 1
lim z%sin — = 0.
x—0 €T

2. Solution: |[vr—1|<eif0<z—1<e?orifl <x<1+¢e% So,let §
be any positive number < 2. Then

l<z<l+d6=|fx)=Vz—1<Vi<e.

3. Solution: Let f(z) = cosz — 2. Then f(0) = 1 and f(3) = —3
Therefore 0 is between f(0) and f (%) By the Intermediate Value Theorem,

there exists a number ¢ in (O, g) such that

fle) =0.
Therefore
cos ¢ = c.
4. Solution:
, o fle+h) = fz)
flz) = Jim h



B hm\/x+h—1—\/x—1\/x+h—1+\/x—1

h—0 h Ve+h—1++vx—1
lim (x+h—-1)—(x—1)
=0 h(vVr+h—1++vr—1

1
= lim
h—0\/x+h—1++x—1
1
N

The domain of f is [1,00) and the domain of [’ is (1, 00).



