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Instructions :

e (1) Write neatly and eligibly. You may lose points for messy work.

)
2) Show all your work. No credits for answers without justification.
3)

)

4) Make sure that you have 7 different Problem. (7 pages +cover)

All types of calculators and mobiles are not allowed.
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MATH 101 MAJOR EXAM I (Term 071)

1. Evaluate the limit if it exists:

o2 —4
@) s

. Ja? =3z 42|
b) 1 _—
(b) lim —5—

(¢) lim (Va2 +zx —z).
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2. (a) Let f(z) =5z + 2. Find the largest value of ¢ such that
|f(z) — 12] < 0.01 whenever —0 < x — 2 < ¢. (5 points)

(b) Show that there is a root of the equation /= = 1 — x, between 0 and 1.
(5 points)

(c) Find the limit if it exists:

lim 22 cos (E) .

x—0 X

(5 points)
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3. (a) Find all values of A and B which will make the following function continuous:

22— A if <1,
flz)=¢ A+ Bz if 1<z<2
B—a® it 2 <.

(8 points)

422 +1

, if any exists.
z+1

(b) Find all horizontal and vertical asymptotes of f(x) =
(6 points)
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4. (a) A stone is thrown upward from ground level. Its height (in meters) after ¢ seconds
is given by s = 20t — 5t2. Find the following:

(i) The average velocity of the stone during the first 3 seconds after being thrown.
(2 points)

(ii) The velocity of the stone after exactly 3 seconds of being thrown. (3 points)

(iii) Find the maximum height reached by the stone. (3 points)

(b) Using the definition of the derivative, find the slope of the tangent line of the
curve f(z) =v2zr+1at z =4. (7 points)
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d.

(a) Use the graph of f(x), given below to sketch the graph of f'(z).
f(z)

(b) True or False?

(i) Every differentiable function is continuous.

(ii) Every continuous function is differentiable.

(iii) The function f(x) = |z* 4 2| is continuous and differentiable.

(iv) The function f(x) = In(4 — 2?) has vertical asymptotes.
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6. (a) Let f(x) = ‘b‘j_if
(i) Find f'(z) . (4 points)
(ii) Find a when f(0) =4 and b = 2. (2 points)

(b) Determine the point P(a,b) on the graph of f(z) = e* 4+ z, which has the property
that the tangent line at P is parallel to the line y = 2z — 1. (6 points)
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7. (a) Find the derivative of f(z) = \/i—el at x = 1. (6 points)
x
. mx — 4, if <2
(b) Given  f(z) = 2 +m, ifx>2"

find all values of m that make f differentiable at 2, if any exists. (8 points)



