MSLC - Math 152 1
Final Exam Review

1. Given the following expansion
t .8, .8 1 8.+t .B
(1+8)" N (1+2)" n (1+2)* n T (14m)?

?
a. Write the above sum in the form Zak
k="?
b

b. The limit of this sum is a definite integral: lim Zak =J- f(x)dx. Find f(X)&Db.
n—oo k=1 1
c. Calculate the limit of the sum.

b
d. Suppose the integral is instead J'g(x)dx . Write the new integral. Is the value the same or
0

do you get a different value than before?

5
2. Given f(x)=2x?+x-1, use a right Riemann Sum to calculate the definite integral J. f(x)dx.
2

3. Find a formula for the distance traveled in 5 seconds by an object accelerating at a constant
rate of A . if the object has a starting velocity of 5 7.

—t% + 4t 0<t<?2

4. Suppose a function is defined as f(t) =
t* -6t +12t -4 2<t

a. Compute the accumulation (area) function F(x)=| f(t)dt

O ey X

(Hint: since f(x)is a piecewise defined function, your answer is likely to be as well.)
b. Calculate the area contained between x=1 and x=4
c. Calculate the rate of change of the area at x=3

5. Calculate the following:
)(3

a) h'(x)if h(x) = [V1+tdt b) F'(x)if F(x)= jlljt dt
0 1

t2

X3

¢) g'(x)if g(x)= J‘sin(ﬁ)jt (13 x2 < x3)

XZ

© 1
6. For what values of p does the integral L —de converge?
X
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pose a rabbit waxgen (population odeled such that warren exR¥Qits a growth rate
prop ‘rlonal to the squareoot of its size. he warren'’s initidhgze is 40 rabkits and its size
i elthe number o itgin-the warre r 80 days.

9. A farmer needs to irrigate his field. He has water stored in a tank that has the shape of:
= x*, bounded by x=0, y=0, y=25 and rotated about the y-axis. The water must be pumped

out through the top of the tank and into the field. How much work is done pumping the water
out of the tank for use in the field?
(Note - water has a density of 1 gram per cubic centimeter, and all measurements are in the
SI system - meters, kilograms and seconds).

10. Find the volumes of the following solids:

a. The solid bounded by the x-axis, y=+ x? —1 and x=10 with semicircular cross-sections L to
the x-axis.
b. The solid bounded by the functions y=(x-1f, y=(x-5) and y=0 and:

i. rotated about the line x=10 (use either method to do this)
ii. rotated about y=4 (again either method)

11. Find the total area enclosed between the curves X =siny and y =% X. Note that the graphs

intersect when y =+Z% and when y=0.

12. Find the length of the curve X :%\/y(y—3), 1<y<9.

13. Find the following integrals:

2 0
a) sz sin(3x)dx b) jxssin(xz)dx <) jxe‘*zdx
0 —00
2 T 2x+1 h 4
d) |e*sinxdx X ———dx
| R (e TERTR Fre T

2 1
9) j4dx h) J.)Z—Jrldx i) jarcsin xdx
o X' +4 0
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18. UsdEuler's method with step size OR5 to estimate y (1), wh (%) is the solution of the
initial*vglue problem below. Round your arxgwer to four decimal placess

y' =5x+ Y2, W0) =0



