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Margaret Readdy
1 point for dy/dx

Margaret Readdy
1 point for “24x^5” and “6y^5”
跀

Margaret Readdy
1 point for “0”

Margaret Readdy
1 point for slope

Margaret Readdy
1 point for eqn of line 
�

Margaret Readdy
1 point for splitting sin^2(2x) as sin(2x) sin(2x)

Margaret Readdy
1 point for limit sin(th)/th=1 as th->0 

Margaret Readdy
1 point for dividing each sin term by 2x

Margaret Readdy
1 point for correct constant here

Margaret Readdy
1 point for sliding constant through limit





Free Response Questions: Show your work!

15. Let f(x) = x · ln(x4 − x + e2).

(a) Find the derivative f ′(x).

f ′(x) = ln(x4 − x + e2) + x · 4x3 − 1

x4 − x + e2

Correct use of product rule 2 points (1 for only writing formula)

d
du

lnu = 1
u

1 point

Use of chain rule for d
dx

ln(x4−x+e2) 1 point

Correct derivatives of x and x4−x+e2 1 point

(b) Find the equation of the tangent line to f(x) at the point where x = 1.

Slope of tangent line at x = 1:

f ′(1) = ln(1 − 1 + e2) + 1 · 4 − 1

1 − 1 + e2
= 2 +

3

e2

y-coordinate of function and tangent line at x = 1:

f(1) = 1 · ln(1 − 1 + e2) = 2

Equation of tangent line to f(x) at x = 1:

y − 2 =

(
2 +

3

e2

)
(x− 1), or

y =

(
2 +

3

e2

)
x− 3

e2

Attempted to find f ′(1) 1 point

f ′(1) correct 1 point (OK if not fully simplified)

f(1) correct 1 point (OK if not fully simplified)

Tangent line equation with 1, f(1),
f ′(1) all correctly placed

2 points (partial credit possible)


