Math F252 Midterm | Spring 2026
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Rules:

You have 90 minutes to complete this midterm.

Partial credit will be awarded, but you must show your work.

Notes, books, calculators, and internet access are not allowed.

Circle or box your | FINAL ANSWER \ to each question where appropriate.

Turn off anything that might go beep during the exam.
Good luck!

Problem Possible Score

1 16

2 10

3 10

4 8

5 6

6 28

7 10

8 12

Extra Credit 3
Total 100
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1. (a) 2pts  Sketch the region bounded by the curve y = 1 — x* and the X-axis.
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(b) 5pts  Use an integral to calculate the volume of the solid found by rotating the region in part (a)
around the x-axis.
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(c) 5pts  Use an integral to calculate the volume of the solid obtained by rotating the reg10MT i
around the y-axis. Use the shell method.
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(d) 4pts  Setup, but do not evaluate, an integral for the length of the upper curve of the region sketched
in part (a).
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1
2. 10pts A I-meter long ski pole has linear density p(x) = 1 — 3 grams per centimeter, where

one end of the pole is at x = 0. Determine the mass of the pole Include units.
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3. 10pts A 10 centimeter spring requires 20 J of work to stretch the spring to a length of 12 centimeters.
How much work is required to compress the spring to a length of 5 centimeters? Include units.
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4. 8pts  Evaluate the definite 1ntegra1 and 51mp11fy your answer. ( | h d‘c W&q ~ o.lﬂv ’M}
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S. 6pts Setup, but do not evaluWich computes the surface area of the surface of
revolution generated by revolving y = tan(x?), between x = 0 to x = 7r/4, around the x-axis.
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6. Evaluate the indefinite integrals, ard simplify your
(a) 7 pts f sin(3x) sin(4x) dx = S J‘Coj ((Z,Zf\ x.) . % cos ( @f‘{') )?ix
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7. 10pts  Use a trigonometric substitution to evaluate the integral. Write your final answer in terms of

¥, and s;r;lplify it. 9 seco- 4G
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2 2
8. (a) 4pts  For a and b fixed positive numbers, the curve x_2 + y_2 = 1 1is an ellipse. Sketch it. (Hints.

a
Find the points along the x and y-axes, e.g. by substituting zero for one of the variables.)

(b) 8pts  Determine the area inside the ellipse by computing an integral. (Hint. Start by solving for y.)
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Extra Credit. 3pts Evaluate, and fully-s‘imfée integral you set up in problem 1 (d).
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You may find the following trigonometric formulas useful. Other formulas, not listed here, should be in
your memory, or you can derive them from the ones here.

sin(a = ) = sina cos 8 + cos a sin 8 sin(ax) sin(bx) = % cos((a — b)x) — % cos((a + b)x)
cos(a £ 8) = cosacosf F sina sinf8 sin(ax) cos(bx) = % sin((a — b)x) + % sin((a + b)x)

cos(ax) cos(bx) = % cos((a — b)x) + % cos((a + b)x)
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