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Question 1. [2+2+2+42+42=10 marks]

1) Evaluate each of the following limits:

1 — V1 2 In(2 — 22
a)lim\/ trov —i—x’ b) li n(2 m)’
z—0 T =1 I —x
922 — 1
c) :Cgr_noo 3;_+57 d) ill)r(l) x s (22).
: : : , 22% + 1
2) Find all vertical and horizontal asymptotes of the function f(z) = e —
22+ —

Question 2. [242+42+42+42=10 marks]

1) Compute the derivatives of the following functions:

a) f(z) = Vsin®z + 3 — In(2® — 31), b) g(z) = ex\/; L

2) Find the equation of the tangent line to the graph of f(z) = (223 + 3)(z — 1) at
a=1.

3) Use implicit differentiation to find 3/ if y* + xy* — 5y = 3.

4) Verify the conditions of Rolle’s theorem and find all values of ¢ satisfying the
conclusion of it for the function f(x) = z* — 22* on [-2, 2].
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Question 3. [24+2+3+1+4+3+1=12 marks]

Consider the function f defined by f(z) = 23 + 322 — 4.

1) Find the critical numbers of the function f.

2) Find the absolute extrema of the function f on the interval [—1,1].

3) Determine the intervals on which the function f is increasing and the ones where
f is decreasing.

4) Find the local extrema of the function f.

5) Determine the intervals where the graph of f is concave up and the ones where
it is concave down.

6) Find the inflection point of the graph of f.
Question 4. [2+2+2+42=8 marks]

Evaluate each of the following integrals:

a)/%dw, b)/x\/mdx.

2 3z 2 1
c)/ T -z dx, d)/ x cos(mx?) dx.
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