Champlain College — St.-Lambert
MATH 201-103-RE: Calculus I
Review Questions for Test # 2

Instructor: Dr. Ming Me:

Questions

1. Find the derivative of the function.

(a) f(x) =223 +eta? + =

(b) f(z) = (14 x)*(2* = 1)°.
V212 +1
(c) f(x)= RS

2. Find the second derivative of the function.

(8) f(x) = i+ %

(b) f(z) = V227 1.

3. y is a function of x given as follows implicitly. Find y'.

(a) 22 —day — y? = 12.
(b) y®+ 322 = 3y.

4. Using a differential to approximate v/26.8.

5. The total weekly cost in dollars incurred by Herald Media Corp. in producing z
DVDs is given by the total cost function

C(z) = 2500 + 40x — 0.052%,
and the price is determined as

p =600 — 0.022.

(a) Find the marginal cost function, and the marginal cost when x = 100. Interpret
your result.



(b) Find the average cost function and the marginal average cost function.
(c¢) Find the revenue function and the marginal revenue function.

(d) Fin the profit function and the marginal profit function.

1(a).

/

Py = (0 VaR) @ =12+ (4 Va2 (e - 1))
[by Product Rule]
= 201+ vVa) T 1+ Va) (2* = 1)° + (1 + va)? - 3(2® = 1)° 7 (@® — 1)
[by Chain Rule]

_ J\F/E\/E(a;? —1)* +62(1 + V2)*(2* — 1)2



( 227 + 1)’(952 +1)° — V22? + 1((:152 + 1)2)'
[(z2 4 1)2]2

[by Quotient Rule]
1222 + 1) (202 + 1)/ (2 + 1) = V222 +1-2(2? + 1)> (2 + 1)
<x2 + 1)4

[by Chain Rule]
20(2x% + 1) 2 (2% + 1)2 — dov22% + 1(2% + 1)
(x> + 1)
20(2x% + 1) 2 (22 + 1) — 4av/222 + 1
(24 1)3

[cancel out one factor (2% + 1) |

B g T T
(22 +1)3
2x(x% 4 1) — 4o (/222 + 1)?
2024+ 1 (224 1)3
22(32% + 1)
(22 +1)3/222 + 1

2(a).

and

2(b).
1\’ 1 1 4 2
fi(z) = <(2:c2 + 1)5) = 2222 + 1)1 (2 1) = 22 + 1)
and by the product rule and the chain rule,

!/

4 4 9
f(z) = (§x<2x2 + 1)‘§> = 5(2932 +1)75 — %ng(gxg L)t

3(a). By using the Product Rule and the Chain Rule to the equation, we have 2z — 4y —

-2
4xy’ — 2yy’ = 0, which gives ¢y = S
20 +y
3(b). By using the Product Rule and the Chain Rule to the equation, we have 3y*y’'+6x =
2
3y’, which gives ¢y = T
1—9?



1

4. Let f(z) = Yz. Its derivative is f'(x) = %x_% = ST Set 1 = 27, x5 = 26.8,
T

y1 = flo)) = V27 =3 and yp = f(x3) = V/26.8, as well as Az = 25 — 21 = 26.8 — 27 =

—0.2, and Ay =y, — y1 = v/26.8 — 3. Since

Ay = dy = f'(1)dr = f'(z1)Axz,

1 1
d f(z)) = F(27) = =, weh
and f'(z1) = f'(27) 3V 57 We have
0.2
V/26.8 — 3~ f'(27) - (=0.2) = ——=
65 3 f(27) - (-0.2) = ==,

which implies

0.2
v26.8 ~ 3 — ¥ = 2.992509.

5(a). The marginal cost function is: C’(z) = 40 — 0.1z. The marginal cost at x = 100 is
C’(100) = 40 — 0.1 x 100 = $30. This means that the actual cost for producing the 101st
DVD is approximately $30.

5(b). The average cost function is

_ 2
C) = 9 g0 0050+ 20

T X

and the marginal average cost function is

_ 2500
C'(z) = —0.05 — -

5(c). The revenue function is
R(z) = p(x)x = (600 — 0.022)x = 6002 — 0.0227,
and the marginal revenue function is
R'(z) = 600 — 0.04z.
5(d). The profit function is
P(x) = R(z) — C(z) = (600x — 0.022%) — (2500 + 40z — 0.052%) = 0.032* + 560z — 2500,
and the marginal revenue function is

P'(x) = R'(z) — C'(x) = 0.06z + 560.



