MTH 251 — Mr. Simonds’ class

MTH 251 - Fall Term 2015
Test 3 — Given November 24, 2015 Name

1. Several solutions to the equation X% + X y= y3 + 7 are shown in Figure 1. Find the equation of the
tangent to this curve at the point (3, 2). Make sure that you show all of the relevant work that goes

into your determination and make sure that your conclusion is clear. (16 points)

Figure 1: X* + Xy =y>+7
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2. Find each indicated derivative making sure that you explicitly show the Leibniz notation step for
each application the chain rule. Also, make sure that you do not use the chain rule when the rule is
not called for. Make sure that you use proper notation on all steps. This problem continues on page
3. (21 points total)

a. Find the first derivative with respect to X of the function f (X) =,/sin (sin (X)) .

b. Find the first derivative with respect to t of the function y = cos(t)sin2 (t)
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Find the first derivative with respect to X of each of the following functions after first completely
simplifying the formula being differentiated. No credit will be given if you do not first completely
simplify the expression to be differentiated. (8 points)

4%° —3x3

a. z=—— —
2x3

b g(x): 3In(x2)
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4. Fill the appropriate derivative formula into each provided blank. Make sure that your formula is
completely simplified. Do not show any work other than the final result. Do any necessary work
on your scratch paper (which | will not be collecting). (21 points total)

d .\
a. &(e )—

e
e &(e )=
g OTl—g(esin(é?)):

d

dx

i)

£ (ese(t) =

)

(5)(13 _ X7 _

5. Several function values are given in Table 1. Find the value of h’(Z) if h(X) =x’g (Xz) . Make

sure that you show work that fully supports your answer. (8 points)

Table 1: Function Values

X g(x) | 9'(x)

2 2
3 8 05
4 2 5
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6. A plane flying horizontally at an altitude of 1 mi and a speed of 500 mi/hr passes directly over a
radar station. Find the rate at which the distance from the plane to the station is increasing when
the distance between the plane and the station is 2 mi. (16 points)

Note: To earn full credit for this problem you need to show work consistent with that illustrated and

discussed in lecture and lab. This includes, but is not limited to, clear and explicit definitions
of the variables in the problem.
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d 2In(x
7. Use the process of logarithmic differentiation to find a formula for d—y where y = XX n(x ) To earn
X

full credit you need to fully expand all logarithmic expressions before taking the derivative.
(10 points)
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