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A  ladder leans against a wall. Assume the bottom slides away from the wall at a rate 

The variable  is the height of the ladder’s top at time  and  is the distance from the wall to the ladder’s bottom.

Find the velocity of the top of the ladder at  if the bottom is  from the wall 

(Use decimal notation. Give your answer to three decimal places.)

5-m of 0.9 m/s.

ℎ 𝑡, 𝑥

𝑡 = 2 s 1.5 m at 𝑡 = 0 s.

𝑑ℎ
𝑑𝑡

∣
∣
∣
𝑡=2

m/s



Question 2 of 10

A conical tank has height  and radius  at the base. Water flows in at a rate 

How fast is the water level rising when the level is  and when the level 

(Use decimal notation. Give your answers to four decimal places.)

3 m 2 m of 2 /min. m3

1 m is 1.9 m?

=
𝑑ℎ
𝑑𝑡

∣
∣
∣
ℎ=1

m/min

=
𝑑ℎ
𝑑𝑡

∣
∣
∣
ℎ=1.9

m/min



Question 3 of 10

A road perpendicular to a highway leads to a farmhouse located  away.

An automobile travels past the farmhouse at a speed of  How fast is the distance between the automobile and the
farmhouse increasing when the automobile is  past the intersection of the highway and the road?

Let  denote the distance between the automobile and the farmhouse, and let  denote the distance past the intersection of the
highway and the road.

(Use decimal notation. Give your answer to three decimal places.)

𝑎 = 1.4 km

𝑣 = 86 km/h.
3.2 km

𝑙 𝑠

speed of  at given value:𝑙 𝑠- km/h



Question 4 of 10

The base  of the right triangle in the figure increases at a rate of  while the height remains constant at 

How fast is the angle  changing with respect to time  in seconds when 

(Enter an exact answer. Use symbolic notation and fractions where needed.)

𝑥 6 cm/s, ℎ = 18 cm.

𝜃 𝑡 𝑥 = 27?

rad/s=
𝑑𝜃
𝑑𝑡

∣
∣
∣
𝑥=27



Question 5 of 10

Assume that the radius  of a sphere is expanding at a rate of  The volume of a sphere is  and its surface
area is  Determine the rate at which the surface area is changing with respect to time when 

(Use symbolic notation and fractions where needed.)

𝑟 10 cm/min. 𝑉 = 𝜋43 𝑟3

4𝜋 .𝑟2 𝑟 = 40 cm.

=𝑑𝐴
𝑑𝑡

/mincm2



Question 7 of 10

Placido pulls a rope attached to a wagon through a pulley at a rate of 

Let  and 

Find a formula for the speed of the wagon in terms of  and variable  in the figure.

𝑞 m/s.

𝑎 = 3.2 m 𝑏 = 0.5 m.

𝑞 𝑥

=
𝑑𝑥
𝑑𝑡
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