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1. {20%) Evaluate the following limits:

(a) lim (3% + 22)'/%.
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(b) If f : R — R is continuous at a and hné”L—jﬂﬂ = 5, find
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(10%) Let f(x) be a differentiable fuinction.
(a) If F(222) = 2, find f'(1).

2x+1

(b) Tt [*° f(t)dt = xsin 7, find f(9).

3. (20 %) Sketch the graph of f(z) = j;g VHE+2dt, x € R, showing
its first and second derivatives, critical points. points of inflection, the
intervals on which it imereases or decreases, and the incervals on which
the graph is concave up or concave down. '

4. (15%) Let I'(c) = [ e 2> du.

(1) Prove that the improper integral I(er) is convergent for o > 0.
(ii) Prove that I'(n} = (n— 1)! for any n € N.

5. (10%) Evaluate the iterated integral foz f;y ¥ drdy.

6. (15%) Let z = z{r,y) be differentiable, x = rcosf, y = 7sin #. Prove
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(10%) Let f: R* — R he a continuously differentiable function and
20(1,2) = a, 2L(1,2) = b. If g(z) = f(=,2%), find ¢'(1).




