
MATH 1310, Fall 2016 Name:
Instructor: Elizabeth Winkelman
Due: October 20, 2016 (In Class)

Lab #6

Instructions : Please show all of your work as partial credit will be given where appro-
priate, and box your final answer. Be sure to check your solutions.

1. (Chain Rule) Take the derivative of the following functions.

(a) y =
√

1 + sin(x2)

(b) y =
1 + e2x

tan(cos(x))



2. (Implicit Differentiation) Find dy
dx using implicit differentiation and use it to

find the equation of the tangent line at the given point.

(a) ex − cos(y) = (x+ 1)17; (0, π2 )

(b) x = log5(y
2 − 4); (1, 3)
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3. Newton’s Law of Cooling states that the change in temperature of an object with
respect to time is directly proportional to the difference between the temperature
of the object and the temperature of its surroundings. That is,

dT

dt
= k(T − Ts)

where T is the temperature of the object, Ts is the surrounding temperature, and
k is a proportionality constant.

(a) Temperature is measured in degrees Fahrenheit and time is measured in hours.
What are the units of k?

(b) Newton’s Law of Cooling formula is given by

T (t) = Ts + (T0 − Ts)ekt,

where T0 is the initial temperature of the object.

Suppose a can of soda, initially at a temperature of 76◦ F, is placed inside a
refrigerator that is kept at 42◦ F. After one hour the soda is 57◦ F.

i. Solve for the constant k.

ii. When will the soda reach a temperature of 50◦ F?
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iii. Find dT
dt .

iv. Find dT
dt when T = 50◦ F.

v. Given that dT
dt = k(T − Ts), determine if this equation is satisfied by your

calculated value of dT
dt and k when T = 50◦ F.
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4. An 8 lb. weight stretches a spring a distance of 8
9 ft. beyond its natural length.

The spring is initially displaced 9 in. (34 ft.) below its resting position and given

an initial velocity of 3
2

√
3 ft/sec in the downward direction. A general solution for

the displacement of the spring (ft.) at time t (sec.) is given by the equation

y(t) = A cos(6t) +B sin(6t).

(a) Taking the downward direction to be positive, at t = 0 we have y = 3
4 ft. and

y′ = 3
2

√
3 ft./sec. Use this information to solve for A and B.
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(b) Taking A = R cos(φ) and B = R sin(φ) we can rewrite the original equation
of y as

y(t) = R cos(φ) cos(6t) +R sin(φ) sin(6t).

Now using the trigonometric identity for cos(ω − φ) this equation becomes,

y(t) = R cos(6t− φ).

Using your values of A and B solve for R and φ. Check that these values
satisfy the A and B equations.

(c) Rewrite the new y(t) equation using your values for R and φ.
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