
Math 1A: Worksheet 5

July 22

1. Find the point on the curve y =
√
x that is closest to the (3, 0).

2. Find the dimensions of a rectangle with area 81 cm2 whose perimeter is as small as
possible. Can you find the dimensions that maximize the perimeter?

3. Find two positive numbers whose product is 25 and whose sum is a minimum. Can
you find the numbers that maximize the sum?

4. Find the area of the largest rectangle that can be inscribed inside the ellipse x2

a2
+ y2

b2
= 1.

5. A cylinder is inscribed inside in a sphere of radius r. Find the largest possible volume
of such a cylinder.

6. If 12 cm2 of cardboard is available to make a box with a square base and an open top,
find the largest possible volume of the box.

7. A wire 10 inches long is to be cut into two pieces. A circle is to be formed from one
piece and a square from the other. How should the wire be cut to minimize the total
area enclosed by the two figures?

8. An aquarium with an open top is to have a volume of 10 m3 and the length of its base
is required to be twice the width. Material for the base and sides costs $10/m2 and
$6/m2 respectively. Find the dimensions of the cheapest aquarium.

9. A cone-shaped drinking cup is made from a circular piece of paper of radius R by
cutting out a sector and joining the edges.

(a) Suppose the angle subtended at the centre by the sector that is cut out is θ. Find
the arc length of the sector.

(b) Use (a) to find the radius of the cone.

(c) The slant height of the cone is R. Use (b) to find the height of the cone.

(d) Use (b) and (c) to express the volume of the cone in terms of R and θ.

(e) Find the value of θ that maximizes the volume computed in (d). Hence, find the
maximal capacity of the cup.

10. Old Trafford, home stadium of Manchester United, seats 76,000 spectators. With ticket
prices at $40, the average attendance over the past season had been 60,000. Surveys
estimate that if the ticket prices are lowered to $32, the average would rise by 10,000.
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(a) Assuming it is linear, find the demand function.

(b) What ticket price should the management set to maximize revenue?

11. A battleship starts from point A and travels due south at a speed of 50 kph. At the
same time, a submarine sets off in the south-west direction from a point 200 km east of
A. The distance covered by the submarine t hours after setting off is

√
2(10t+t2). Find

the time at which the battleship and the submarine are closest (and the corresponding
distance).

12. An oil refinery is located on the north bank of a straight river that is 2 km wide. A
pipeline is to be constructed from the refinery to storage tanks located on the south
bank of the river 6 km west of the refinery. The cost of laying the pipe is $400, 000/km
over land to a point P on the north bank and $800, 000/km from P to the tanks under
the river bed. To minimize the cost of the pipeline, where should P be located?
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