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General Directions: Read the problems carefully and provide answers exactly to what is requested. Use complete
sentences and use notation correctly. Incomprehensible work is worthless. I am grading the work, not just the
answer. Don’t rush, don't try to do too many steps of a computation at once; work carefully. Good luck!

1. (12 pts) Consider the function f(z) =2 + V& —~ 4. 'j

(a) (4 pts) Sketch a graph of this function, : (j": 21.{ X¢,

(b) (4 pts) What is the domain of f? What is the range of f7
Write your answers using interval notation.
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(¢) (4 pts) Find a formula for the inverse function f~*(zx).
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2, (8 pts) An open box is to be made from a 14-inch by 20-inch piece of cardboard by cutting out squares of equal
size from the four corners and bending up the sides (picture will be drawn on board). Let V(x} be the volume of
the box that results when the squares have sides of length z. Find the formula for the function V(z) and determine
its domain. pYe)
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3. (28 pts) Find the following limits. If the limit is infinite or does not exist, specify so.
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4. (12 pts) Sketch the graph of a function f(z) satisfying all of the following conditions.

(1) f(z) is continuous everywhere except £ = ~2 and x = 0;
f is not defined £ = —2 and z = 0;
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(i) lim f(@)=-+oo, Im f(@)=-

(i) imy /() =

(iv) lim f(z)=0, lm f(z)=1.

5. (8 pts) Given the function below
(z) = -1 ifx<l
Tl 22-1 ifae>1
{a) (4 pts) Is f(x) contlnuous everywhere? Justify your answer.
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{b) (4 pts) Is f(z) differentiable at =z = 17 Justify your answer.
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6. (12 pis) A stone is dropped (with zero initial velocity) from the top of a building. The height above the ground
h(t) of the stone after ¢ seconds since it was dropped is given by h() = 128 — 16¢2 feet.

(a) (2 pts) How tall is the building?
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(b) (2 pts) When does the stone hit the ground?
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(c) (4 pts) Find thc&avomgo Elocxty of the stone duri lng the first two seconds of its fall. Gwe units f01 y0u1 answer.
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(d) (4 pts) Find the instantaneous velocity at 2 seconds. Give units for your answer.
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7. (10 pts) (a ) (4 pts) Write the general (e, §) dOﬁnllOl‘l:%T_EILTi_I’TL f@) =1L
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(b) (6 pts) Use the (¢, §) definition to prove il_l:{l? (500z—3) = 997.
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8. (10 pts) Let f(z) = L. Find f'(x) using the limit definition of the derivative. }
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9, (10 pts) Show that the equation 2cosa = tanz has a real solution in the interval (0,7/2).
Hint: You can do this either using IVT, or, in this case, you may even find the explicit solution (it’s OK to leave
it as = = arcsin(...), but justify that waht you get is indeed in the first quadrant).
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