Math 112 Worksheet #3 Solutions

1. Differentiate the following:

(a) f(z)=22"—32>+m

f'(x) = 2(423) — 3(2z) + 0 = 82% — 6z

3

) gt) = Vi + 5

Note that ¥/t = /3 and t% = 3t73.

_ _ _ _ 1

g(t) =3t +3(=3t7) = gt =9t = o5 —

(c) h(z) =12e% —In 9z

Using the chain rule for each term, we have I/(z) = 12(.5¢%%) — =

— 66.52 _ l
z
(d) 2(p* +3)*
Using the chain rule, we have 4 i (2(p* + 3)%) = 2(4(p* + 3)?) - dip( 3)
=8(p* +3)*- (2p+0)
= 16p(p* + 3)°

(e) 3vs?—1+In(s+1)

Using the chain rule for each term, we have

4(3/57 =1 +In(s + 1)) = 3(4(s? — )1/2-515(32_11) s+ 1)

=3(s=1)712. (25) + .
3s
= 75T T

2. Find the equation of the line tangent to the graph of f(t) =4 —3 at t = 1.

The derivative of f is f'(¢t) = (In(4)) - 4 + 0 = (In(4)) - 4.
So, the slope of f at x =11is f'(1) = (In(4)) - 4 =4 In(4) ~ 5.54518.

The tangent line goes through the point (1, f(1)) = (1,4 —3) = (1, 1).



Using the point-slope form of the line, we have that the tangent line of f at x = 1 is
y—1=4In(4)(x—1)

. Suppose the cost and revenue functions for selling gizmos are C'(q) = 10000 + 5¢' and
R(q) = 1200,/q. Assuming you have sold 200 gizmos, should you sell the 201** gizmo?
Assuming you have sold 400 gizmos, should you sell the 4015 gizmo?

Note that the marginal cost is given by MC(q) = C'(q) = 0+ 5(1.3¢®) = 6.5¢ and
the marginal revenue is given by M R(q) = 1200(1¢7"/?) = 600¢~ /2 = (isg

The cost of the 2015 gizmo is MC(200) = 6.5(200)-* ~ 31.86 dollars.

The revenue from the 2015 gizmo is M R(200) = 600 42.43 dollars.

200
Since M C(200) < M R(200), you should sell the 201%* gizmo.

The cost of the 401% gizmo is M C'(400) = 6.5(400)* = 39.22 dollars.
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The revenue from the 401% gizmo is M R(400) = V100 — 30 dollars.

Since M C(400) > M R(400), you should not sell the 401%* gizmo.



