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1
[3] 1. Find the derivative directly from the definition for the function f(x) = T You must use
x
the definition, not some other method.

[6] 2. Find the derivative of each function.

a) f(z) = sin(In(2?))
b) g(0) = £

[3] 3. Estimate the value of f(0.1) using a linearization of f(z) = tan(z) + 1. Choose the point a of
the linearization appropriately.

d ([ 12 2
[3] 4. Show that e (/ Ldt + / tan(t) dt) is zero.
3 t

I+t an— 1z

[6] 5. Consider the curve defined by y + ze¥ = z2.

d
a) Give d_y in terms of x and v.
x

b) Find all values of & such that the point (x,0) is on the curve defined by the above equation.
For each of these give the slope of the tangent line to the curve at that point.

[6] 6. Find each of the limits.

) ’ 1— 61‘—3
a m ——
z—3+ (I‘ — 3)2

b) lim(z? + 1)Y*
z—0

[4] 7. A ladder of length 2m is leaning against wall. The top of the ladder slides vertically down the
wall while the bottom slides horizontally directly away from the wall.

When the bottom of the ladder is 1m from the wall and moving at 0.1m/s, how fast is the top
of the ladder falling?

(6] 8. Evaluate each integral.

a) / ze® dz

b) / (In(z))? dz
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(6] 9. Evaluate each integral.

4
2) / CESECES A

b) / —(I—I—Z)Z—ldx

(8] 10. Evaluate each integral.

1 o
—d
a) /0 e2r 4 He* + 6 o

w/4 _tanz
b) / C _ dx
0

cos? x

3
[4] 11. We wish to evaluate / In(z) dz numerically.
2

3

a) Give an expression for the Riemann sum for In(z) dz using n = 3 rectangles and the
2
right-hand rule. You do not need to evaluate your expression numerically.

b
b) The difference between / f(z)dz and the approximation using Simpson’s method with

b— 5
n subintervals (or “rectangles”) is at most %, where [f"(z)] < K on [a,b].
n

Give an expression for the value of n required so that Simpsons’s method applied to

3
/ In(x) dz is accurate to within 0.00001. You do not need to compute Simpson’s method,
2

nor evaluate your expression numerically. An expression for n suffices.

[5] 12. Consider the following function, and its derivatives.
€—$
fr) =5,
—e (x4 2)
flo) = =5
e (x* +4x +6
fl/ (x) — ( $4 )

a) Identify all horizontal and vertical asymptotes.

b) Determine where it is increasing and where it is decreasing. Identify all extrema (local
maximum and minimum).

¢) Determine where it is concave up and where it is concave down. Identify all inflection
points.

d) Sketch the function, labelling the extrema, inflection points, asymptotes and the inter-
cepts.
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[+4] 13. (bonus) Consider a rectangle of dimensions 2x x z and a square of dimensions y X y.

If the sum of the perimeters of the rectangle and the square is ¢, find the value of z and y (in
terms of ¢) that minimize the sum of the areas of the rectangle and the square.



