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Question 1 : [2,2]
Evaluate the following limits:

1
1. lim (cosz)tan=?
z—0t

2. lim (14 422)%,

T—00

Question 2 : [2,3 ]

1. Compute the differential of the following function
f(z) = tan ! (secz).

2. Let f:[0,1] — [0,1] be a continuous function. Prove that
there exist ¢, d € [0, 1] such that f(c) =0 and f(d) = d*.



Question 3 : [3]
Prove that for x > 0, 1 —
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Question 4 : [3]

Let I be an interval and f : I — R be a continuous function such
that f2 =1.

Prove that f is constant (f =1 or f = —1).



Question 5 : [1+1+3]
Consider the function f defined on R by; f(x) = z* sin(%), forx #0
and f(0).

1. Prove that f is continuous at 0.
2. Prove that f is differentiable at 0.

3. Compute f'(x) for  # 0 and deduce that f’ is not continuous
at 0.



