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MATH 1501 Test 2, October 25, 2007, WTT

1. Complete the following to form a statement of the First Fundamental Theorem: Let f and G
be continuous on [g, b] with G differentiable on (a, b).
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2. Complete the following to form a statement of the Second Fundamental Theorem: Let f be
continuous on [a, 8] and let ¢ be any number in [a,b]. Also, let F be the function defined on [a, 3.
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3. Use differentials to estimate +/64.03.
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4. The Newton-Raphson method uses the formula z,41 = 2o — f(z0)/f'(@n). If f(z) = 2% — 35

and zy = 5.0, find z4. . _ N . .
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5. Consider the function f(z) = z*, the closed interval (1, 10] and the partition P = [1,2,7,10].
a. What is the mesh pu(P) of the partition P?
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b. For the selection t; = 2, £, = 2, and #3 = 10, what is the value of the Reimann sum
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6. Complete the following to make correct statements.

v Inze = fix 4 At

o The natural logarithm function In z is defined b t

i ;13 o The derivative of Inzx 1s

e Inz is strictly increasing because l_’_io e, w> DJ.

o The domain of Inz is (o L, ™) |
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7. Define a function h by
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The range of Inz is _
If z and y are positive, then In{zy) = /éh x 1 A 2

If 7 is positive and ¢ is rational, then In(z9) = L X

The exponential function Exp(z) is defined as o W\fo.r‘. L DWbQ tavevse 7h B X
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The range of Exp(z)is (&, oo )

The derivative of Exp(z) is Exp (x)

Exp(:c) is strictly increasing because 1= % P (x) > O o ¢ X

The number ¢ is WWDM salubio, o Bnox =00 "
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If ¢ is rational, then ¢ = Exp(g) because

For all irrational values of z, we then set e* = E x P (x)
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For all z,y, €%e¥ = e
For all z,y, (e®)V = er?
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When a is positive and z is irrational, we define o* = é

The function AT(z) {which will ?gventliaﬂy be called the inverse tangent or arctangent function)
is defined by AT(;c) - 50 i-i:——t_z 4+
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The domain of AT(z) is

The derivative of AT (z) is T+ %
AT(z) is strictly increasing because Aoy Nﬁ.,._m A J bty S fb 105 e
The range of AT(z) is an open interval of the form (—b,4). In fact b = 7o

h(x) =/ sinh s cos 35 €** ds
w/2

Find h'{z) - 3 %
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8. Find the derivatives of the following functions:

. a. f(z) =Insinh{e” + 1) % {
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10. A radio-active substance of quantity 36 grams reduces to 12 grams after 2 years. Express its
half-life in years.
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