PracticeFinal Exam(a)

Math 142
PART |

1. (28 pointstotal) Evaluatethefollowing integrals.
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2. (8 paints) Findthe averagevalueof f(z) = z* + z ontheinterval [1, 3].

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

(a) Theareaof R.
(b) Thevolumeobtainedby rotating R aboutthe z-axis (slice methodis recommended).

(c) Thevolumeobtainedby rotating R aboutthe y-axis (shellmethodis recommended).



4. (12 points) A rectangulaswimmingpool is 50 m long, 15 m wide, and3 m deep. The depth
of thewateris 2 m. How muchwork is requiredto pumpall of thewaterout overthe side? (Use
p = 1000 kg/m? for the densityof thewaterandg = 10 m/s’ for the acceleratiorof gravity.)

5. (10 points) A particlemovesalongalline with velocity functionv(t) = ¢2 — 2t — 8. Find:

(a) Thedisplacementluringthetime intenal [1, 6];

(b) Thedistanceraveledduringthetime interval [1, 6.

6. (16 points) If f(x) = 2® — 322 + 5,

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

(b) Find theintervalsonwhich f(x) is decreasing.

(c) Find thelocal maximaof f(z).

(d) Find thelocal minimaof f(z).

(e) Find theintervalsonwhich f(z) is concae up.

(f) Findtheintervalsonwhich f(z) is concae down .

(9) Find theinflectionpointsof f(x).

(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:

4
/ V1+z3dx.
0

11. (12 points) Find thelengthof thecurvey = 22%/2, 0 <z < 2.

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



