B v E ok 2 105 2 5 E AL ERAES AR
LR B2 AER RS B R
| E %17

% 1 8

1. (10 points) Find the limits.

(a) lim (—1— - —I—> (b) lim (2% + 1)/®
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2. (10 points) (a) Assume that y is a differentiable function of  which satisfies
the equation 22 4+ z cosy = zy. Use implicit differentiation to express Z‘—i’ in terms

of z and y.
(b) Find an equation of the tangent line to the graph of the curve

z? + z cosy = 2zy at the point (-1,0).

3. (10 points) Find the volume of the solid bounded above by the plane
2z = 4+ z, below by the zy-plane, and the sides by the cylinder z? + ¢ = 4.

4. (10 points) Compute the integrals

(a) / z?nz dz, (b) / = 1):(22 ey dz

5. (10 points) (a) Prove that the series converges when |z| < 1.
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(b) Does the series converge at = 1 and z = —1? Why?

6. (10 points) Define a sequence recursively by setting

01 =1, Qne1=V3Qn, n=1,2 3 =
(a) Show by induction that the sequence is bounded above.
(b) Show by induction that it is an increasing sequence.
(c) Find the limit lim,_e0 ax.
7. (10 points) Find the absolute maximum and absolute minimum of the function
flz,y) =dzy—2* -y’ -6z

on the triangular region bounded by the lines y = 1, z = 0 and y = z.

8. (10 points) (a) Sketch the region § that gives rise to the repeated integral

‘1 pl 3
/ / sin (y +1> dy dz.
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(b) Change the order of integration and evaluate the integral.

9. (10 points) Find the area of the region in the first quadrant bounded by the
circle z2 + y? = 2, the parabola y = z? and the z-axis.

10. (10 points) Let f(z) = 2cosz + z for z € [0, 7).

(a) Find the intervals on which f is increasing and intervals on which f is
decreasing.

(b) Find the intervals on which the graph of f is concave upward and intervals
on which the graph is concave downward.

(c) Sketch the graph of f.



