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MATH 217 FINAL - MAY 14, 2003

NIGEL BosTON

Be sure to include all your working for full credit. Good luck!

L. Evaluate the indefinite integral [ \/ﬁ_ dy

2y2+45



2 NIGEL BOSTON

2. Calculate f02 f(z) dz, by using the Interval Additive Property and the appro-

priate area formulas from plane geometry. Begin by graphing the given function.
flz)= 2zif0< 2 <1,
2@ -1)+2ifl <z <2
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3. Solve the differential equation sub ject to the indicated condition.
dy Y=t2ytiy=1att=1.
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4. Sketch the region R bounded by the graph of the given equation and show

a typical horizontal slice. Find the volume of the solid generated by revolving R
about the y-axis.

r=y?3 y=272=0
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5. Find g—"; by logarithmic differentiation.
. ($2+3)2/3(3$+2)2
y= vz+1
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6. Evaluate the integral

2 d
N Ry ey
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7. Find the antiderivative of the function and verify your result by differentiation.
cOoS T

1+sin2z
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8. Find the indicated limit. Make sure that you have an indeterminate form
before you apply I’Hépital’s Rule.

: stn £ — tan
hm-’”“_’o T?sin




MATH 217 FINAL - MAY 14, 2003 9

9. Population growth in India. The 1985 population estimate for India was 762
million, and the population has been growing continuously at a rate of about 2.2%
per year. Assuming that this rapid growth rate continues, estimate the population
N (t) of India in the year 2010.

[Note: since you do not have a calculator, you may leave your answer unsimpli-
fied.]
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10. Find the vertex, focus, and directrix of the parabola. Sketch its graph:
showing the focus and the directrix.

Y2+ 14y + 4z + 45 = 0
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You may freely use the following formulae and facts. Some of these will not be
needed, and some formulae and facts will be needed that are not given here - those
will be more standard and things you are expected to know already.

Acceleration due to gravity is 32 feet per second squared.

The area of a circle of radius r is 7r2; its circumference is 27r.

The area of a triangle with base b and height h is 1bh.

The volume of a cylinder of height h and radius r is 72h.

The volume of a cone of height h and radius r is %Wr2h.

The volume of a sphere of radius r is %77‘7’3; its surface area is 47r2.

Pythagoras’s theorem: a? + b2 = 2, where a, b, ¢ are the sides of a right triangle
with ¢ the hypotenuse.

The circle with center the origin and radius r has equation z2 + y2 = 72

tan(t) = zgg; ,cot(t) = —sfsgg,

SGC(t) = Eo—sl(ﬁ’ CSC(t) = E’I/f%Tj

sin(2t) = 2sin(t)cos(t), cos(2t) = cos®t — sint, cos®t + sin®t = 1, sec?t = 1 +
tan’t,

sin(%) = +4/ ———l_cgs(t),cos(%) = £/ -—Hcgs(t) )

sin(0) = 0 = cos(F), cos(0) = 1 = sin(%), sin(g) = 3 = cos(%),
sin(§) = ‘/75 = cos(§),sin(%) = ‘/75 = cos(%).

If a # 0, then the roots of az? + bz 4+ ¢ = 0 are ¢ = =b£vb’—dac - —dac
a™aq” = g™t a™ _ am—n’ (am)n — amn,a—'n — 1/an.

£ (sin(z)) = c,o(fsn(a:), 4 (cos(z)) = —sin(z), L (tan(z)) = sec?(z),
L (cot(z)) = —esc?(z), 4 (sec(x)) = sec(z)tan(z), L (cse(x)) = —csc(z)cot(x).

sinh(z) = (e — €7%)/2, cosh(z) = (% + %) /2.

4 (sinh(z)) = cosh(z), 4 (cosh(z)) = sinh(z), 4 (tanh(z)) = sech?(z),
4 (coth(z)) = —csch?(z), 4 (sech(z)) = —sech(z)tanh(z), £ (csch(z)) =
—csch(z)coth(x).

£ (In(z)) = 1/, 4 (e7) = 2.






