Exercise 1. [6 points] Find the equations for the two lines through the point (1, 13)

that are tangent to the parabola y = 6x — 22,

Exercise 2. [12 points] Compute the following limits or show that they do not exist:

ztan(2/z) o ( 1 1 )
’ (i) slalgi x—1+x2—3:€—|—2 '

0 xh—{go 14+ =

Exercise 3. [8 points| Consider the function f(z) defined by

f(z) z?sin(1/z) if z >0,
@€T) =
axr—+b if z <0,

where a and b are constants. Find all values of a and b satisfying:

(i) f(z) is a continuous function,

(ii) f(z) is a differentiable function.

Exercise 4. [12 points] Consider the circle defined by the equation 22 + y2? = R2.

(i) An isosceles triangle is inscribed in the circle with its base parallel to the z-axis and
one vertex at the point (0, R). Find the height of the triangle with maximum area and
show that this triangle is equilateral with sides of length v/3R.

(ii) Assume the radius of the circle grows with time at a constant rate of 5 in. /s, with an
initial radius of 1 in. Find the rate of change of the triangle with maximum area when
the radius is 2 in.

Exercise 5. [12 points] Consider the function f(z) = 2% + 322+ 9 lz|+ 7.

(i) Does the function f have an absolute maximum and minimum value on the interval
[—4,1]? If so, find them.

(ii) Does the function f have any inflection points on the interval [—4,1]7 if so, find them.

(iii) Find the region in [—4,1] where f is increasing or decreasing and where it is concave
up / down.

(iv) Use the information from the previous items to sketch the graph of the function on the
interval [—4, 1].
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