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�¤ z2 +
1
z2 ¤�ÀÖõ ,z3 +

1
z3 =

√3 Âð� .π2 < Argz <
2π3 �î ý¤�Ï Àª�� ÍÜµ¿õ ý¢Àä z À��î Âê .1 ñ��b¨.À��î �±¨�½õ,q2 ø q1 ùbÀª ù¢�¢ ý�þ�ð ¢Àä ø¢ Âû ý�Â� �î üðÄþø ßþ� �� Àª�� �µ¨��� üã��� f : R −→ R À��îÂê .2 ñ��b¨.´¨� ý¢�ã¬ �fÀ�î� R ýø¤ f À�û¢ ö�È÷ .f(q1) < f(q2) ù�Ú÷� ,q1 < q2 Âð�¤�ÀÖõ ø¢ ¥� üØþ Ûì�� ,x ∈ R Âû ý�Â� �î üðÄþø ßþ� �� Àª�� ÂþÁ�ÕµÈõ üã��� f : R −→ R À��î Âê .3 ñ��b¨.´¨� ´��� R ýø¤ f À�û¢ ö�È÷ .´¨� ÂÔ¬ �� Â��Â� f ′(x) �þ f(x)ÝÞ���õ R ýø¤ f À�û¢ ö�È÷ . lim

x→±∞
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34. Let the radius and the height of the circular cylinder ber
and h. By similar triangles,

h

R − r
=

H

R
⇒ h =

H(R − r)

R
.

Hence, the volume of the circular cylinder is

V (r) = πr2h =
πr2H(R − r)

R

= π H

(

r2 −
r3

R

)

for 0 ≤ r ≤ R.

SinceV (0) = V (R) = 0, the maximum value ofV must

be at a critical point. If
dV

dr
= π H

(

2r −
3r2

R

)

= 0,

thenr =
2R

3
. Therefore the cylinder has maximum

volume if its radius isr =
2R

3
units, and its height is

h =
H

(

R −
2R

3

)

R
=

H

3
units.

H

h
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R

Fig. 4.8.34

35. Let the box have base dimensionsx m and heighty m.
Then x2y = volume= 4.
Most economical box has minimum surface area (bottom
and sides). This area is

S = x2 + 4xy = x2 + 4x

(

4

x2

)

= x2 +
16

x
, (0 < x < ∞).

Clearly, S → ∞ if x → ∞ or x → 0+. Thus minimum
S occurs at a critical point. For CP:

0 =
d S

dx
= 2x −

16

x2 ⇒ x3 = 8 ⇒ x = 2 ⇒ y = 1.

Most economical box has base 2 m× 2 m and
height 1 m.
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y

Fig. 4.8.35

36.

2 ft
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Fig. 4.8.36

From the figure, if the side of the square base of the
pyramid is 2x , then the slant height of triangular walls
of the pyramid iss =

√
2 − x . The vertical height of the

pyramid is

h =
√

s2 − x2 =
√

2 − 2
√

2x + x2 − x2 =
√

2

√

1 −
√

2x .

Thus the volume of the pyramid is

V =
4
√

2

3
x2
√

1 −
√

2x,

for 0 ≤ x ≤ 1/
√

2. V = 0 at both endpoints, so the
maximum will occur at an interior critical point. For CP:

0 =
dV

dx
=

4
√

2

3

[

2x

√

1 −
√

2x −
√

2x2

2
√

1 −
√

2x

]

4x(1 −
√

2x) =
√

2x2

4x = 5
√

2x2 , x = 4/(5
√

2).
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