1) Find the rate of change dy/dx where x = x0    (Compute the derivative of the function from the definition only, using limits. More advanced methods are not allowed here. Show your work.)
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2) Differentiate the function. Simplify your answer. 
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3) Find dy/dx by implicit differentiation.
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y2 + 3xy – 4x2 = 9

(d/dx) (y2 + 3xy – 4x2) = (d/dx) (9)

(d/dx)y2 + (d/dx)3xy – (d/dy)4x2 = 0
2y(d/dx)(y) + 3y(d/dx)(x) + 3x(d/dy)(y) – 8x = 0
2y(dy/dx) + 3y+3x(dy/dx) - 8x = 0

(2y + 3x)(dy/dx) = (8x-3y)

dy/dx = [8x-3y] / [2y+3x]

4) Determine the critical numbers for the given function and classify each critical point as a relative maximum, a relative minimum, or neither.  
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f ((t) = 10t6 + 24t5 + 15t4 + 3


= d/dx(10t6) + d/dx(24t5)+ d/dx(15t4) + d/dx(3)


= (10)d/dx(t6) + (24)d/dx(t5)+ (15)d/dx(t4) + d/dx(3)


= (10)6t(6-1) + (24)5t(5-1) + (15)4t(4-1) + 0


= 60t5 + 120t4 + 60t3


= 60t3 (t2 + 2t + 1)
Critical points occur when f ((t) is zero or undefined.
f ((t) = 0 when (t2 + 2t + 1) = 0

t2 + 2t + 1 = 0 when t = -1

(-1)2 + 2(-1) + 1 = 0
When t = -1, f(t) = 10(-1)6 + 24(-1)5 + 15(-1)4 + 3


= 10 + -24 + 15 + 3



= 4

Critical point is (-1, 4).  In order to see if the critical point is a relative maximum, relative minimum or neither, see what the derivative is to the left and right of the critical point.

Select points t = -2 and t = 0
f ((-2) = 60(-2)3 (-22 + 2(-2) + 1)

= -480(4 + (-4) + 1)

= -480(1) 


= -480
f ((-2) < 0 so f ((t) is decreasing after the critical point.
f ((0) = 60(0)3 (02 + 2(0) + 1) = 0
f ((0) = 0 so f ((t) is undefined after the critical point.
The critical point (-1, 4) is neither a relative maximum or relative minimum.

5) Compute the elasticity of demand for the given demand function D(p) and determine whether the demand is elastic, inelastic, or of unit elasticity at the indicated price p.
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6) Differentiate the function:
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7) Differentiate the function and simplify your answer.
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f’((x) = (d/dx)((5x6 – 12)
f’((x) = ((5x6 – 12)
= (d/dx) (5x6-12) = 30x5 + 0
= (d/dx) (5x6-12) = 30x5
= (d/dx) 15x5 / (5x6-12)1/2
f’((x) = [15x5] / [(5x6 – 12) 1/2 ]
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