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1. (4x4=16 pts)Find the following limits, if they exist. Show your work.
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2. (8x6=18 pts) This problem has three unrelated parts.
-2 +3r+4, fz<gl

(a) f(r) = . Is f(x) differentiable at z = 1.
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(b) g(z) = %—Jr(l)_i_%im Calculate ¢'(z).
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(c) h(z) = A/secx + sin(z* + 1). Calculate A/(z).
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3.(10 pts) Find an equation of the tangent line to the curve given by the equation

zsin(zy —y*) =2° -1

at (1,1).
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4.(12 pis) Vertices of a triangle are at 0(0,0), A(5,14) and B(17,0). Suppose the vertex A
starts moving down with a ratc of 1 unit/s and at the same time, the vertex B starts moving

to the right with a rate of 2 unit/s. Find the rate of change of the area of the triangle after 2

seconds.
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5.(12 pts) Find the alsolute maximum and absolute minimum of the function f(z) = sin®z +
@cosz on [0,5].
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6.(2x 5=10pts) Two cars were making a drift race. Both cars started the race at the same time
and they finished the race at the same time. Determine whether the given statement is True

or False.

(T@ Both cars should have the same instantaneous velocity all the time.

@/ F) Both cars should have the same average velocity at the end of the time.
@/ F) Both cars should have the same instantaneous velocity at least one time.
(T @ Both cars should have the same instantaneous velocity at most one time.

(T@ Both cars should meet at least two times during the race except start and finish points.



7. (4:}4’-#5—#5—!—4:%1&3) Let f(z) = #3(3 — z)5. In this question we work towards sketching
the graph of f(z).
(a) Find the domain, x-intercepts and y-intercept of f(x).
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(e) Sketch the graph of f().
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Bonus (5pts)(No partial points will be given.) Show that hn} 23; 5
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precise definition of limit.
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