Calculus I Russell Brown
Exam 1 7 February 2006

Answer all of the following questions. Additional sheets are available if necessary. No books or
notes may be used. You may use a calculator. You may not use a calculator which has symbolic
manipulation capabilities. When answering these questions, please be sure to 1) check answers
when possible, 2) clearly indicate your answer and the reasoning used to arrive at that answer
(unsupported answers may not receive credit).

Each question is followed by space to write your answer. Please lay out your solutions neatly in
the space below the question. You are not expected to write each solution next to the statement
of the question.

You are to answer three of the last four questions. Please indicate which problem is not to be
graded by crossing through its number on the table below.
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1. Let f(z) =1—2? and g(z) = 1/z.

Find f(g(2)) and g(f(2)).
Find the domain of f(g(z)).
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2. Find the quadratic function f(z) = az® + bz + ¢ which has f(1) = f(4) =0 and f(2)

Give your answer in the form az? + bz + c.
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3. The distance d (in kilometers) a train travels from a station is given as a function of time ¢
(in hours) by the formula: d(t) = 2¢* 4 5¢, for ¢ > 0. Find the average velocity of the train

between times ¢t = 2 and ¢ = 4. @ |
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4. Suppose that f is continuous and that we know the following limits:

lim f(z) =4 lim g(z) =2
lim f(z) =1 lim g(z) = 4
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Compute the following limits and give your reasoning: a) }:13‘11 flglz)) =
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5. Compute the following two limits giving a clear statement of your reasoning:
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6. Are the following functions continuous at the indicated points? Give your reasoning.

OP @) flai=5  aba 1 \/BS
(Y pbs - ' |
b \}"@'\ LQV\Q/Q/ ‘CUV\C/% o\ €CLCA1\/ ‘\OL’J J\C\M\q,Q

: : < / 3 =
i Onbinueys omd i) <d o st

whenee  £(1) = %=1 wnd bn $1x) = 1)

(b) TIs g continuous at z = 0 where g is defined by
w-{Z3 2z Mo
| v %[l\ﬁl N lim %[k)ﬁ 0
X 7 0f =

\( . —nx.e/ lgﬁ L J\,C\\)\jb lM/LL'\K
st o oqu:be &1\)&\

o bm %M dots
Nadl) :
Pot Q&\& s % :

b

(\03( Co N oS
X=0



. a)

7. Find the derivatives of the following functions using the differentiation rules. Simplify your
answers. ]O \MS
(a) g(x) =3z% — 223 + 1

(b) (t) = 5

(c) f(z) =5z
S g (x)= \5x1- b
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8. Comnsider the followon:

(a) Sketch the graph of g.
(b) Is g differentiable at z = 07 State your reason why or why not. ,\) 0
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9. Find the equation of the tangent ill\o the graph of the function f(z) =222+ 1 at z = 1.

Specify the slope and put the equation of the tangent line in the form y = mz + b.
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Answer three of the following four questions. Indicate clearly which question is
not to be graded by drawing a line through the question number in the table on
the front of the exam. ,{ |
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10. (a) State the principle of mathematical induction. gse complete sentences.

(b) Use the principle of mathematical induction to prove that
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11. (a) Suppose the tangent line to the parabola y = z* at = a passes through the point
(z,y) = (2,3). Write an equation that a must satisfy.

(b) Find all solutions to the equation you wrote in part a).

(c) Find all tangent lines to the parabola y = z* which pass through the point (2,3). Put
your answer(s) in the form y = ma + b.
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12. (a) State the definition of the derivative of a functi at a point a. Use complete

sentences.

(b) Use the definition of the derivative to find the derivative of f(z) = v/1+ 2z
(c) Give the domain of the derivative, f’.
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(b) Use the intermediate value theorem to find an interval [a, b] so that the equation
x° + 22% — 222 + 4 = 0 has a solution in the open interval (a, b).
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13. (a) State the intermediate value theorem. Use complete sentences.
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