MATH 104, SECTION ooy

PROBLEM 1 {10 POINTS)
Consider the function f(x) = x1{x)

Part A. [7 points] Compute the derivative 4f/ax. Make sure you explain which differ-
entiation rules you are using!
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Part B. [3 points] Use a convenient linear approximation to estimate f{1.01e).
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PROBLEM 2 (10 POINTS)

If x and y are related by the equation cos(xy) = y* —x?, find %% in terms of of x and
y. Make sure you explain the differentiation rules which you have used!
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ProsLEM 3 (15 FoINTS)

m sin{2x) —2x =
x0 x(cos(x} —1)
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PROBLEM 4 (20 POINTS)
Consider the polynomial f(x) = :}kx‘l + %x3 —6x? +5.
Part A. (7 Points) Find all the cmltiﬁcal points of f.
A }
Pl o w

jﬁ" g \}ﬂﬂi




4

MATH 104, SECTION ooz
Part C. (6 Points} Find the global max and min of f on [-1, 1!
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PROBLEM 5 (15 POIN:J:E)“;% }
Consider the function g(x) = (x —4)71/2,
Part A. (4 Points} What is the domain of g?
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Part B. {7 Points) What is the coefficient of the (x — 8)® term in the Taylor series of g
about x = 8? ;
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Part C. {4 Points) In which interval does the Taylor s
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eries from Part B converge?
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ProBLEM 6 (15 PoiNTs)

Find the Taylor series of f(x) = (1+ arctan{x)) /2
order 3 and below.

near x = @, incdJuding all terms of
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Prosrem 7 {10 POINTS)
Consider the functions f(x) = In(x) and g(x} = x>

Part A. (2 Points) Find a function h(x) so that h(x) = 0 only at those x values where
f{x) = g(x).
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Part B. (6 Points) What is the update rule to obtain xn1 from x, when solving h(x) =
0 by Newton’s method?
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Part C. (2 Points) Use your update rule from Part B to compute x| when xg = 1.
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PROBLEM 8 (5 VPAOINTS) :

This problem asks for two definitions. No partial credit will be awarded for incorrect
answers,

~ Part A. (3 Points) Complete this sentence, using suitable ¢’s and 5's as necessary: the
limit Umy o f(x) equals LTif ...
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