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1. Let f : R→ R be a function defined by

f(x) =


cosx if x ≥ 0;

1 if x < 0.

Is f(x) differentiable at x = 0?

2. Let f(x) = x2/3. Show that f(x) is not differentiable at x = 0.

3. Let f : R→ R be a function defined by

f(x) =


x3 if x ≤ 1;

ax + b if x > 1.

If f(x) differentiable at x = 1, find the values of a and b.

4. Let a be a real number and f(x) be a function defined by f(x) = lim
n→∞

a(nx − n−x)

nx + n−x
.

(a) Find f(0).

(b) Show that f(x) is a constant for x > 0 and f(x) is another constant for x < 0.

(c) If f(x) is continuous at x = 0, find the value(s) of a.

5. Let f, g : R→ R be two functions such that

• g(x + y) = g(x)f(y) + f(x)g(y) for all x, y ∈ R

• f(0) = 1, f ′(0) = 0, g(0) = 0 and g′(0) = 1

Show that g′(x) = f(x) for all x ∈ R.

(Remark: One may use the above conditions to give a definition of the cosine and sine function by

defining them to be f(x) and g(x).)
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