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(1) [15] For t ≥ 0, the position s of a particle moving along a line is

s = 1
4
t4 − t3 + t2 + 1 ,

where t is measured in seconds and s in feet.
(a) Find the velocity at time t.
(b) Find the acceleration at time t.
(c) What is the velocity at three seconds?
(d) When is the particle at rest?
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(2) [10] Suppose that y2 = x4 − 2x2. Compute
dy

dx
.

(3) [10] Compute the derivative of the function y = x
ln(sinx)

.
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(4) [10] Suppose that (x+ y)2 = x.
(a) Find y′ by using implicit differentiation.
(b) Using implicit differentiation on your answer to part (a), compute y′′,

expressing it in terms of x and y.
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(5) [10] Find the first three derivatives of the function y = ex
2
.

(6) [10] Use logarithmic differentiation to compute the derivative of the function y = x2x.
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(7) [10] Use logarithmic differentiation to find the derivative of the following function. (No
credit will be given for using only the chain, quotient, and product rules.)

y =
ex(5x3 + 3x− 2)3

3
√
x
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(8) [10] Let f(x) =
√
x. Use the linearization of this function at a = 4 to find an estimate for√

3.5.
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(9) [15] A car is moving west at 50 miles/hour. A man is riding a bike south at 15 miles/hour.
The car and the bike are heading towards the same intersection of roads. At what rate
are the bike and the car approaching each other when the car is 3 miles away from the
intersection and the bike is 4 miles away from the intersection?


