PracticeFinal Exam(a) with answers
Math 142
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1. (28 pointstotal) Evaluatethefollowing integrals.
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SOLUTION: Substituter = cos ¢ + 1 andget
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2. (8 points) Find theaveragevalueof f(z) = 2 + x ontheinterval [1, 3].

SOLUTION:
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3. (26 points) Let R be the region in the first quadrantboundedby the curvesy = z? and
y = 4z — z%. Calculate:

(a) Theareaof R.

SoLUTION: Thecurvesintersectat (0, 0) and(2, 4), sowe mustintegratefrom 0 to 2. We have
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(b) Thevolumeobtainedby rotating R aboutthe z-axis (slice methodis recommended).
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(c) Thevolumeobtainedby rotating R aboutthe y-axis (shellmethodis recommended).
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4. (12 points) A rectangulaswimmingpoolis 50 m long, 15 m wide, and3 m deep. The depth
of thewateris 2 m. How muchwork is requiredto pumpall of the waterout over the side? (Use
p = 1000 kg/m? for the densityof thewaterandg = 10 m/s’ for the acceleratiorof gravity.)

SOLUTION:

3
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5. (10 points) A particlemaovesalonga line with velocity functionwv(¢) = ¢? — 2t — 8. Find:

(a) Thedisplacementluringthetime intenal [1, 6];

SOLUTION:
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(b) Thedistanceraveledduringthetime interval [1, 6].

SOLUTION: Thevelocityis negativefor ¢ < 4 andpositivefor ¢t > 4, sothedistancdravelledis
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6. (16 points) If f(z) = 2% — 322 + 5,

(a) Find theintervalsonwhich f(z) is increasing.

SOLUTION: (—00,0) and(2, co).

(b) Find theintervalsonwhich f(x) is decreasingSOLUTION: (0, 2).

(c) Findthelocalmaximaof f(z). SOLUTION: x =0,y = 5.

(d) Find thelocal minimaof f(xz). SOLUTION: z =2,y = 1.

(e) Find theintervalsonwhich f(x) is concae up. SOLUTION: (1, 00).

(f) Findtheintervalsonwhich f(z) is concae down . SOLUTION: (—o0, 1).
(9) Find theinflectionpointsof f(x). SOLUTION: z =1,y = 3.

(h) Sketchthegraphof f(x).
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7. (32 points) Evaluatethefollowing integrals:
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8. (16 points) Evaluatethefollowing integrals:

(b) (useatrigonometricsubstitution)
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9. (16 points) Evaluatethefollowing integralsor shaw thatthey aredivergent:
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10. (8 points) Setup Simpsons Rule sumwith n = 4 subdvisionsfor theintegral:
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SOLUTION: Let f(z) = v/1 + z3. Thenwe have
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11. (12 points) Find thelengthof thecurvey = 2232, 0 <z < 2.

SOLUTION: Let f(z) = $z*2. Thenwe have

s = [V r@rde
= /02\/1+4acdx

1 2
_ (6+g)m
13
=

12. (16 points) Find the areaof the surfaceobtainedby rotatingthecurvey = 23,0 < z < 1
aboutthe z-axis.

SOLUTION: Let f(x) = x3. Thenwe have
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