Mathematics 1300 3.0 AF
Solutions to Test 1

1. Solution: (i) Let  — 0 along the numbers ( 1 e Then

1
n+s3

A S +1 L 7r+ ,’/T_(l)n
Sin — =sin \ n+ 5 | T = SN C0s o + COSNASIN o = :

So, lim,_q sin% does not exist.

Solution: (ii) Since
—? < 2%sin— < 22
x
and lim,_,o2? = 0, it follows from the squeeze theorem that

lim z%sin — = 0.
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2. Solution: |f(x)—5| < 0.001 if |(2z+1) — 5] < 0.001 or if |22 —4] < 0.001
or if 2| —2| < 0.001 or if |2 —2| < 0.0005. So, let § be any positive number
< 0.0005. Then

0<|z—2<d=|f(z)— 5| =2z — 2| <25 =2(0.0005) = 0.001.

3. Solution: Let f(z) = cosz — z. Then f(0) = 1 and f (%) = -2

Therefore 0 is between f(0) and f (g) By the Intermediate Value Theorem,

there exists a number ¢ in (O E) such that

f(c)=0.

Therefore
Ccos ¢ = c.

4. Solution:
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The domain of f is [0, 00) and the domain of f’is (0, 00).




