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Chapter 09  (Bueche & Jerde)  Mechanical Properties of Matter 

應力 = 力/截面積或應力 = 壓力改變量、應變 = 長度(體積)改變量/原長度(體積) 
亞基米得原理：一部份或完全浸於流體內的物體，被一等於其排開流體重量之力所

浮升，即浮力FB = ρfVg。  伯努利方程式：壓力(p) + 動能密度(½ρv2) + 重力位能密
度(ρgy) = 常數。

P08  V = m/ρ = 5.98×1024/(1.00×1019) = 
4π r3/3; from which, we find the radius to 
be r = 52.3 m . 
 
P13  Y = (F/A)/(∆L/L0); F = 70.6 N, A = 
4.07×10-7 m2 & ∆L/L0 = 4.94×10−4 ⇒ Y = 
3.51×1011 N/m2 . 
 
P20  ∆V = −0.02 V0, ∆P = −B(∆V/V0)= 
−(2.2×109 Pa)(−0.02) = 4.4×107 (Pa) . 
 
P21  ∆V/V0 = −0.120, ∆P = 1.00×106 Pa, 
so B = −∆P/(∆V/V0) = 8.33×106 Pa . 
 
P22  A = (2π r) t = 6.28×10−4 m2, F = 
(stress)A = 2.51×105 N . 
 
P23  For glass B = 37.0 GPa, ∆P = 
−1.00×105 Pa, ∆V/V0 = −∆P/B = 
2.70×10−6 . 
 
P30  ∆P = ρgh, h = ∆P/ρg = (2.8 − 
1.2)×105/(103×9.80) = 16.3 (m) . 
 
P31  (a) P =ρgh = (1025)(9.80)(1600) = 
1.61×107 Pa; (b) B = 2.20×109 Pa. ρ = m/V 
= ρ0V0/(V0+∆V) = ρ0 −ρ0∆V/V0, (ρ−ρ0)/ρ0 
= −∆V/V0 = +∆P/B = 7.35×10−3 = 0.74% . 
 
 
 
 
 
 
 
 

P35  Let y = 0 at the water-Kerosene 
interface. ρkghk = ρwghw, (870)ghk = 
(1000)g(10.0), hk = 11.5 cm . 
 
P52  FB = Fg ⇒ ρseaVsea = ρiceVice, or 
Vsea/Vice = ρice/ρsea = 920/1030 = 89.3% . 
 
P53  Wc = ρw(∆V) g = (1000)(24×0.03) 
(9.80) = 7056 (N) . 
 
P66  (a) v = (2 g h)1/2 = (2×9.80×10.0)1/2 
= 14.0 (m/s); (b) Av = (0.080)(1400) = 112 
(cm3/s) . 
 
P68  Pt + (½)ρ vt

2 = Pb + (½)ρ vb
2 ⇒ Pb − 

Pt = (½)ρ(vt
2 − vb

2 ) = (½) (1.20)(3602 − 
3002) = 23.7 (kPa) . 
 
P69  F = A∆P = (20)(23.7×103) = 475 
(kN). 
 
P72  Flow rate ∆m/∆t = ρA v = (1050) 
(1.60×10−4)(0.300) = 0.0504 kg/s; v1A1 = 
v2A2 ⇒  v2 = v1 (A1/A2) = (0.300) 
[(1.60×10−4)/0.200] = 2.4×10−4 (m/s) . 
 

P87  P = Pa + ρghc = ρg(ha + hc) = 
(13,600)(9.80)(0.7482 + 0.0283) = 103 
(kPa) . 
 
 


