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Instructions.

—_

. Attempt all questions.

. Do not write on back of exam sheets. Extra paper is available if you need it.

. Show all the steps of your work clearly.

. No calculators, no notes, no books, no cell phones.
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Question | Points | Your Score
Q1 10
Q2 10
Q3 10
Q4 10
Q5 10
Q6 15
Q7 10
Q8 15
Q9 10

TOTAL | 100

120 minutes




Q1]...[10 points] Evaluate the following limit by first converting it into a suitable form for I'Hospital’s
rule.




Q2]...[10 points] Evaluate the indefinite integral

/ sin(z) dx



Q3]...[10 points] Evaluate the following improper integral

/00 In(x)dx

210



Q4]...[10 points] Find an expression for the inverse of the following function

10® — 107"

Yy = 9



Q5]. .. [10 points] Using the SHELL method, determine the volume (of the “bagel”) obtained by rotating
the region inside the circle
(=22 +¢* =1

about the y-axis.



Q6]. .. [15 points] Determine the surface area (of the “bagel”) obtained by rotating the circle
(-2 +y" =1

about the y-axis.



Q7]...[10 points] Write down the work done when the constant force F' lbs moves an object through a
distance d ft.

A uniform 50 ft long rope weighing 2 1b/ft hangs over the edge of a tall building as shown. Using Riemann
sums, show how to obtain an integral expression for the work done in lifting the rope to the top of the
building. Give reasons for your steps.

What is the work done in lifting the rope above to the top of the building? That is, evaluate the integral
you found above.



Q8|...[15 points] Find the values of A, B and C' which make the following (partial fractions) equation

true.
1 A Bz +C

(x—1)(2x2+1) -1 T

Now, evaluate the integral

dx
/ (x —1)(22+1)



Q9]. .. [10 points] Determine if the function

2 (aj) _ /02x—m

has any maximum or a minimum values?

2

1
(m) dt



. Trig Addition, Half Angle.

cos(A + B) = cos(A) cos(B) F sin(A) sin(B)
cos(24) = cos?(A) — sin?(A)

cos(2A) = 2cos?(A) — 1

cos(QA) =1 —2sin?(A)

sin ( ) = (1 —cos(2x))/2
cos?(z) = (1 + cos(2x))/2
sin(A £ B) = sin(A) cos(B) % cos(A) sin(B)
sin(2x) = 2sin(z) cos(x).
. Hyperbolic.
sinh(z) = £(e” —e™™)
cosh(z) = 1(e® + ™)

. Integration by Parts.
Judv = uw — [vdu

. Inverse Trig.

dcfl: sin 1(:1:) = 11_1,2
ddm tan™ ( ) 1+m2
| # = stan!(3)

. Jon McCammond Dictionary.

u = sec(x) + tan(x )andv—sec( ) — tan(x)

sec(z) = 22, and tan(r) = %52, and uv = 1

sec(z)dr = % and sec(z)dx = _g”

. Trig Substitutions.

For va? — 22 use x = asin(d)
For va? 4+ z? use = atan(f)
For vz? — a? use x = asec(f)

. Center of Mass.

T = fb[f(fﬂ) g(x)]x dz/A
g = J[f (@)’ —[g(2)]* dz/(24)
Where A= [P[f(x) — g(z)] dz.



