Math 125, Winter 2024 Final Exam tage | of 10

1. Evaluate the following integrals. Show your work. Simplify and box your answers.
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2. Evaluate the following integrals. Show all work. Simplify and box your answers.
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3. A particle moves along a straight line with velocity v(r) = 3cos(2t).
(a) (5 points) Compute the particle’s displacement from t = 0 to r = 31/4.
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(b) (5 points) Compute the total distance that the particle travels from r = 0 to r = 31 /4.
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4. (10 points) Determine the arc length of the curve:
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from x = 2 to x = 1. Give the answer in exact simplified form.
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5. (10 points) The tank shown below (all dimensions are in meters) has parabolic ends and vertical
cross-sections. The tank is filled with water to a depth of 3 meters. Suppose p = 1000 kg/m? is the
density of water and g = 9.8 m/s? is the acceleration due to gravity.

Give an integral expressing the work done in pumping all of the water to the top of the tank.

Do NOT evaluate the integral. Just set it up.
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6. (10 points) Here’s the graph of a function f(x), consisting of a portion of a parabola, two line
segments, and a quarter circle. Use it to answer the questions below. You may use well-known
formulas for areas of geometric objects.
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7. (10 points) Let R be the region in the first quadrant bounded by y = /In(x), y = 2, and the two axes.
Let S be the solid formed by revolving & about the x-axis. (Pictures are not to scale.)

(a) (3 points) Set up an integral expression to evaluate the volume of S using the washer method.
Do NOT evaluate the integral expression. Just set it up.

= V\)"‘h

= V= flr\(p:d)“f’ S

V) 1

—,Uo‘n (z)zatx + feﬂ (Y -7 (\Y&—A;)ZJX/

4
e .
T [7.2-11{;’ d x

|

(b) (3 points) Set up an integral expression to evaluate the volume of § using the shell method.
Do NOT evaluate the integral expression. Just set it up.
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(c) (4 points) Find the volume of 5. (Use whichever method from parts (a) or (b) you prefer.)
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8. (10 points) Let R be the region bounded by the curves y = 4sinx and y = 2sinx and between x =

and x = . By symmetry, we can tell that the x-coordinate of the centroid (center of mass) of R is /2.
Find the y-coordinate of the centroid of R.
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9. (10 points) Find the solution to the differential equation

dy y+3
dx ~ xlnx

that satisfies the initial condition: i
y(e’) =27.

For full credit, write your answer in explicit form, y = f(x).

ge[xlvaﬂ Vo ables _(—\,'—*; dy :\(J— Ax e u:&yl

Xlonse do= Lo
- f
= blul+ e

lexjr;\ ~ bl bux| +

Creul‘{r'S‘ -&.\‘&Axl c

= € , €
¢

lyrzl = [Luxl € »
lnitrad con ditiow > G=*%t %

X:es-):];fzq—; k'3"’7>'_, Cz (&AX)

20 = Gpls)=>Cp= 6
“ “J*—%‘- 6 O x

Rubrics Page 9




Math 125, Winter 2024 Final Exam Page 10 of 10

10. (10 points) A certain curve y = f(x) has the following property: (ai ol x> o )

The tangent line to the curve y = f(x) at any point (a,b) on the curve intersects the y-axis at (0, Vb). «—

(a) (5 points) Find a differential equation satisfied by f(x).
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(b) (5 points) Suppose the curve passes through the point (1,16). Find the function f(x) by solving
the differential equation you found in (a).
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