Common Final Exam
Calculus I, Math 161, Fall 2023

Name:

Question | Points | Score

1 18
2 10
3 10
4 20
5 10
6 10
7 10
8 20
9 10
10 10
11 20
12 10
13 20

Total: 178

No books or notes of any kind are allowed

No technology — calculators, cell phones, or computers — is allowed

Show your work!

You have 120 minutes to complete this exam.
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1. The functions f(z) and g(x) have the following graphs:
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Based on these graphs, compute the following limits if they exist.

(a) (3 points) lim f(z)

(b) (3 points) lim g(x)f(x)

T—2~

(c) (3 points) lim g(x)f(x)

(d) (3 points) lim f(z)

z—0 g(x)

g(z)

(e) (3 points) glclg(l)m

() (3 points) lim f(g(z))
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2. (10 points) Find a function f(z) and a point a so that the derivative of f(z) at a is
given by
~ 2\ _ i (2
- sin((e + h)*) — sin(e?)
h—0 h

3. (10 points) Determine the values of constants a and b that make the following function
differentiable everywhere

_ Jasin(rx) r< -1
f(x)_{\/3x+7+b x> —1
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4. Evaluate derivatives of the following functions with respect to x:

(a) (bpoints) y=a’+2*+x+at+a 3 +a7°

(b) (5 points) A, B, C are constants:

f(z) = (Aa® + By/a + O

(c) (5 points) g(z) = e 3*sin(x?)

(d) (5 points) y = In (zvz? +1)
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5. (10 points) Find the absolute max and min value, and the points where they occur, for
the function g(z) = ¢ 3~ on the interval [0, 3].
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6. (10 points) Find the equation of the tangent line to the following curve at (2, 3). Please
put your answer in slope intercept form.

23 +y? 4+ a2y =23
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7. (10 points) We are creating a cardboard box without a top which has a square base.
If we have 150 square feet of cardboard to use, find the dimensions of the box which
maximize its volume. Please include the proper units.
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8. Evaluate the following limits

: . tan(2z)
(a) (5 points) 31012(1) tan(32)

141
(b) (5 points) lim ’ 2+
T—00 €T
V4 — V4
(c) (5 points) lin%L\/—
T— X

ints) lim (2? = D(@* =4)(z* = 9)
(d) (5 points) i = oy (e = 3)
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9. (10 points) Use an appropriately chosen linearization to estimate In(0.95).

2z + 2
(1 int hich function i tiderivati f = -7

10. (10 points) Which function is an antiderivative of f(x) P

(a) 7% + 27

(1/3)a® + 22 + bx
2
b
(b) 2x + 2

(¢) In(z® + 2z +5)
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11. Evaluate the following integrals. Please fully simplify your answer.

(a) (10 points) /x1/3 — 2'3dx

2
(b) (10 points) / 2 dx
0
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12. (10 points) Water is being added to a swimming pool at a rate of r(t) = 6t* + 6t gallons
per hour, where t is the time in hours after midnight. If there were already 30 gallons
of water in the pool at midnight, how many gallons of water are in the pool at 2am?

Please use proper units.
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13. Below is a graph of f(x).
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(a) (5 points) Calculate the right Riemann sum with n = 5 rectangles for fow f(z)dx.

For the next three parts, let F(z) = [ f(x) dz.
(b) (5 points) Estimate F'(8).

(¢) (5 points) Estimate F'(0).

(d) (5 points) Estimate F’(4).



