Math Tutorial I - Calculus

Final
Name: MQ Explain your solution process clearly.
Write legible.
1. [10 points] Consider the equation
(%) 3z + 2cos(z) +5=0.

(a) Show that the equation (x) has a solution. Hint: Intermediate Value Theorem.
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(b) Show that the equation () has only one solution. Nl by~ X iu (~7T/ 0) §+ ¥/X0> -0 |
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(¢) Use Newton’s method with intial approximation z; = — to find the second approximation z4 of

the solution of (x). >
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(d) Explain geometrically how the second approximation zo in Newton’s method is obtained (You
may explain this in general or in regards to (%) above.)
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2. [10 points] Determine whether the statement is true or false. If it is true, explain why. If it is false,
explain why and, if possible, give an example that disproves the statement.

(a) If f'(c) = 0, then f has a local maximum or minimum at c. |
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(b) There exists a function f such that f(1) = —2, £(3) = 0, and /() > 1 for all 2.
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(c) Let f be a continuous, positive function on [0,1]. Then fol Vf(z)dz = \/fOl f(z) dz.
FALSE:  £00=X" = [/idAx = ([ xely =
bl Q

2

(d) If f and g are continuous on [0, 1] then

/Ol[f(:v) - g(z)] dz = /01 f(z) da - /Olg(:p) de.
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(e) [tan(z) dz = In(cos(z)) + C.
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