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Problem 1. Suppose f and g are differentiable functions such that f(g(x)) = x and f ′(x) =
1 + [f(x)]2. Show that g′(x) = 1

1+x2 .

Problem 2. Find y′′(0) if ey + xy = e.

Problem 3. Let

f(x) =
sin2 x

1 + cotx
+

cos2 x

1 + tanx
.

Find f ′(x).

Problem 4. Find the derivative function of F (x).

F (x) =

∣∣∣∣∣∣
x− 1 1 2
−3 x 3
−2 −3 x+ 1

∣∣∣∣∣∣
Problem 5. Show that the sum of the x- and y-interceptors of any tangent line to the curve√
x+
√
y =
√
c is equal to c.

Problem 6. Let P (x, y) be a point on the parabola y2 = 4px with focus F (p, 0). Let α be
the angle between the parabola and the line segment FP , and let β be the angle between the
horizontal line y = y1 and the parabola as in the figure. Prove that α = β. (Thus, by a
principle of geometrical optics, light from a source placed at F will be reflected along a line
parallel to the x-axis.
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