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[3] 1. (a) Let f (x) = 2 x4 � 4x3 + 7.

(i) Find f 0(x).

Solution: f 0(x) = 8 x3 � 12x2.

(ii) Find the iterative formula forf (x) in the Newton-Raphson method.Do not
simplify your formula.

Solution:

xn+1 = xn �
2x4

n � 4x3
n + 7

8x3
n � 12x2

n

[3] (b) Suppose the iterative formula forf (x) in the Newton-Raphson method
is

xn+1 =
4x5

n + 1
5x4

n + 1
; n = 0; 1; 2; : : : :

Let x0 = 0. Find x1; x2 andx3.
Solution:

x1 =
4(0)5 + 1
5(0)4 + 1

= 1:

x2 =
4(1)5 + 1
5(1)4 + 1

=
5
6

:

x3 =
4(5=6)5 + 1
5(5=6)4 + 1

=
10138
13263

= 0:7643821157:
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[4] 3. Given the average cost function is

C(x) = 200 +
300; 000

x
;

for some productx > 0 and the demand for the product is

p = � 0:04x + 800; 0 � x � 20; 000

(i) Find the total cost functionC(x).

Solution: C(x) = xC(x) = 200x + 300; 000:

(ii) Find the total revenue functionR(x).

Solution: R(x) = px = 800x � 0:04x2.

(iii) Find the pro�t function P(x).

Solution: P(x) = R(x) � C(x) = 800x � 0:04x2 � (200x +
300; 000) = 600x � 0:04x2 � 300; 000.

(iv) Find the marginal pro�t functionP0(x).

Solution: P0(x) = 600 � 0:08x.
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[3] 4. Use di�erentials to �nd an approximation of the value3
p

26:99.

Solution: Let y = f (x) = x1=3. Then f 0(x) = 1
3x � 2=3. The di�erential is

dy =
1
3

x � 2=3dx:

Let x1 = 27 and x2 = 26:99. Then � x = dx = 26:99� 27 = � 0:01:
Since f 0(27) = 1

3(27)� 2=3 = 1
27. so

� y = f (26:99) � f (27)

= 3
p

26:99� 3
p

27

= 3
p

26:99� 3

� dy

=
1
27

(� 0:01):

Hence 3
p

26:99 � 3 � 1
2700 = 8099

2700 = 2:99962963:
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[2] 5. (a) By implicit di�erentiation, �nd dy
dx for the relation given by

x2y
1
2 = x + 2y3:

Solution:
2xy

1
2 + x21

2
y� 1

2 y0= 1 + 6 y2y0

�
6y2 �

x2

2y
1
2

�
y0= 2xy

1
2 � 1

y0=
2xy

1
2 � 1

6y2 � x2

2y
1
2

:

[6] (b) Find the �rst derivative for the following functions.Do not simplify
your answer.

(i) s =
t2 + 3

cos(t) + 1
.

Solution:
ds
dt

=
(cos(t) + 1)(2 t) � (t2 + 3)( � sin(t))

(cos(t) + 1) 2 .

(ii) y = ln(sin 2(x2 + 1)) .

Solution:
dy
dx

=
1

sin2(x2 + 1)
� 2 sin(x2 + 1)(cos(x2 + 1))(2 x).

END


