
Phy 131-Assignment 14 

A.  Equation of continuity: vLAL = vHAH   (L = lower, H = higher) 

(75 cm2)(.4 m/s) = (10 cm2)vH 

vH = 3.00 m/s  ans. 

PL + ½ vL² +  ghL = PH + ½ vH² +  ghH   (Bernoulli’s equation) 

3.00 x 105 Pa + ½(1000)(.4)² + 0 = PH + ½(1000)(3)² + (1000)(9.8)(25 m) 

3.00 x 105 + 80 = PH + 4500 + 2.45 x 105 

3.00 x 105 + 80 - 4500 - 2.45 x 105 = PH  

PH = 5.06 x 104 Pa  ans. 

 

B. 1.  The level falls.  While in the boat, the anchor is supported by buoyancy, 

and so it displaces its weight of water, by making the boat sit low.  When you 

throw the anchor out, the boat pops up, lowering the water level.  Submerged in 

the lake, the anchor still displaces some water, but just its volume of water.  Its 

weight of water takes up more space than its volume of water because the 

anchor is denser than water. 

2.  B = weight of displaced air = (ρair Vdisplaced)g  

  = (1.29 kg/m3)(.0058 m3)(9.8 m/s2) 

  = .07332 N 

 

 mg = (.00315)(9.8) = .03087 N 

 

Σ Fy = ma 

.07332 – .03087 = (.00315 kg) a 

.04245 = .00315 a 

a = 
.04245

.00315
 =    13.5 m/s2 



C.  Hooke’s law: F = kx 

F = (1000 N/m)(.005 m) 

Spring compresses by .5 cm 

F = 5.00 N 

 

The pressure which will 

exert this much force: 

P = 
F

A
 = 

5 N

.000314 
 = 15 915 Pa 

 A = πr2 = π(.01 m)2 = .000314 m2 

Depth corresponding to this pressure: 

ΔP = – ρgΔh    – Δh = 
ΔP

ρg
 = 

15 915

(1000 
kg

m2)(9.8) 
 =     1.62 m 

“Depth” would be the negative of “height.” 

 

D. 1. If the dimensions are the same, the buoyant force is the same. It depends 

on the weight of the displaced water, not the weight of the object itself. 

  



2. 

 

E. 

 

 

  



F. 

 

 


