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For credit , show work.

L 0 1. [10] If f(z) is a function such that 2 — sin(2z) < f(z) < 2 + sin(2z) for

0 < z < 7/2 must the limit as z — 0 of f(z) exist? If so, what is the limit, and why?
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2. [30] A) Write down the equation of the tangent line to the graph of the function
f(z) = 2® — 25 at the point (z,y) along the graph whose x-value is 3.
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B) Use your answer to part (A) to estimate the solution to the equation z° = 25.
Express your answer as a rational number.
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C) Newton’s algorithm leads to an iteration scheme z;,; = F(z;) which when
iterated converges to the zero of f. Find the explicit algebraic expression for this map

F Sketch graphically [5 pts] what F' does to z;. [Your answer to (B) should be i)
= F(zo) if the ‘seed’ for the iteration 1s Zoi— 3 )
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4. [10] Evaluate lim, g
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5. [20] Compute the derivative f'(z) when f(z) = 3%°%(*) /3sin
(09(¥/
= Cost—si)
=

14 = ga(x)

= S5 S LT
=1 03)- 39" sy o)
= '%"w(éj s (st lsx) 4

In=loge

6. [20] A certain polynomial p(z) of degree ten satisfies p(1) = —5 and p(3) = 17.

You also know that p/(z) > 0 for all = in the interval [0, 5].
How many solutions are there to the equation p(z) = 0 on the interval [1, 3]? Why?
A correct answer to this last question will involve the name of some theorem

[Hint :
covered in class.] .
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e 7. |20] Among all rectangles which lie below the x-axis and above the indicated
e - | parabolh find the one containing the maximum area. Express your answer by finding
Lf'/l”“:r : . the coordinates (z,y) of the four vertices of this maximizing rectangle
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8. [20] Use implicit differentiation to find the slqugfmphgtangent hne to the ellipse
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z2 + zy + y*> = 1 at the two points on the ellipse where z = y. .
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9. [20] Sketch the graph of y = %4—4@ >0 @ the graph paper below. Indicate

the behaviour of the function as x — 0 and x — 0. Indicate the precise location and
value of the critical points. Assume that the units on the paper are 1/4 = .25.
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10. [30] The graph of a function f(z) is given on the left. On the right is a blank
graph. On both pieces of graph paper the thick black lines represent the coordinate
axes so that (0,0) is their intersection. On the blank graph, sketch the graph of the
indefinite integral function F(z) = [; f(s)ds for z > 0.
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