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9.1 1.8

9.2 (a) 150×106 Nm-2 0.002

(b) 3×108Nm-2

9.3 (a) A

(b)

B A

9.4 (a)   (b) 

9.5 1.5×10-4m 1.3×10-4m

9.6 = 4×10-6m

9.7 2.8×10-6

9.8 0.127

9.9 7.07×10-4N

9.10 D
copper

/D
iron

= 1.25

9.11 1.539×10-4m

9.12 2.026×109 Pa

9.13 1.034×103 kg/m-3

9.14 0.0027

9.15 0.058 cm3

9.16 2.2×106 Nm-2

9.17 2.5×1011 Pa
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9.18 (a) 0.7m     (b) 0.43m

9.19 0.01m

9.20 260kN

9.21 2.51×10-4m3

10.3 (a) (b)   (c)

(d) (e)

10.5 6.2×106 Pa

10.6 10.5m

10.7 3×107 Pa

10.8 6.92×105 Pa

10.9 0.800

10.10 0.221cm

10.11

10.12

10.13 9.8×102 Pa 0.3, 

10.14 1.5×103 N

10.15 (a)

10.16 0.064ms-1

10.17 2.5×10-2 Nm-1

10.18 (b) (c) 4.5×10-2 N (a) 

10.19 =310Pa, =1.0131×105 Pa

1.01×105 Pa
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10.20 =20.2Pa,

10.0Pa =1.01 × 105 + 0.4 × 103 × 9.8 × 1.2 = 1.06

× 105 Pa

1.06×105 Pa

10.21 55N

10.22 (a) (a) = 96cm; = 20cm, (b)

= 58cm, = -18cm; (b)

19cm

10.23

10.24 0.2m

10.25 (a) (b)

10.26 (a) 0.98ms–1 (b) 1.24×10–5m3s–1

10.27 4393kg

10.28 5.8cm s–1, 3.9×10–10N

10.29 5.34mm

10.30 =2 × 7.3 × 10–2/3 × 10–3 =

48.7 Pa =97.3Pa

48.7 / (103 × 9.8) m = 5.0 mm

1

10.31 (b) 8km g

8.2km

11.1 248.58oC = – 415.44oF;

CO
2 

: 56.60oC = – 69.88oF

t
F
=

9
5

t
c
+32
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11.2 T
A
=(4/7)T

B

11.3 384.K

11.4 (a) (b)

(c) 0.01oC, 0oC (d) 491.69

11.5 (a) T
A
=392.69 K, T

B
=391.98 K; (b)

11.6 45.0oC = (63.0+0.0136) cm = 63.0136cm

0.0136cm

 63.0cm 27.0oC 63.0cm

11.7 – 69oC

11.8 = 1.44 × 10–2cm

11.9 3.8×102 N

11.10

l = 0.21 cm, l = 0.126cm = 0.13 cm, = 0.34cm

11.11 0.0147=1.5×10-2

11.12 103oC

11.13 1.5kg

11.14 0.43 J g-1 K-1;

11.15

5/2 R;
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11.16 (a) = -56.6oC = 5.11 

(b) Co
2

(c) CO
2

31.1oC 73.0

CO
2

(d) (a) (b) (c)

11.17 (a)

(b)

(c) 10

P-T

(d)

11.18 43gmin-1

11.19 3.7kg

11.20 238oC

11.21 9min

12.1 16gmin-1

12.2 934J

12.4 2.64

12.5 16.9 J

12.6 (a) 0.5 (b) (c) (d)

12.7 15.%, 3.1×109 J
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12.8 25W

12.9 450J

12.10 10.4

13.1 4×10-4

13.3 (a)

(b) T
1
 > T

2
; (c) 0.26 J K–1; (d) 6.3 × 10–5kg H

2

13.4 0.14kg

13.5 5.3×10-6m3

13.6 6.10×1026

13.7 (a) 6.2×10-21 J (b) 1.24×10-19 J (c) 2.1×10-16J

13.8

 rms

13.9 2.52×103 K

13.10

22l nd

d N/V = 5.10×102 m-3 d =

1.0×10-7 m,  rms
= 5.1×102 ms-1

rms
T


=5.1×109s-1

rms

d
 =4×10-13s

1/ rms
=2×10–10 s  

500

13.11  24cm 52cm 48cm

13.12

13.14 [1.29 Å]; [1.59 Å] [1.77 Å] [1.73 Å]

[1.88 Å]
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14.1 (b), (c)

14.2 (b) (c) (a) (b)

14.3 (b) (d) 2s. (a) (c) (c)

14.4 (a) (2 / )T   (b) (2 / )T   c)

( / )T   (d) (2 / )T   e) f)

t  t 

14.5 (a) 0, +, +; (b) 0, –, –; (c) –, 0, 0;  (d) –, –, –; (e) +, +, +; (f) –, –, –

14.6 (c) 

14.7 A= 2 cm,=7 /4; B = 2 cm,  = /4

14.8 219N

14.9 3.2s–1 8.0ms–2 0.4ms–1

14.10 (a) x = 2sin 20t

(b) x = 2 cos 20t

(c) x = – 2cos 20t

x cm

14.11 (a)  x = – 3 sin t  x cm

(b) x = – 2 cos
2

t
x cm

14.13 (a) (a) (b) F/k

(b) (a) 2 /T m k (b) 2
2
m
k


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14.14 100m min-1

14.15 8.4s

14.16 (a) k m m

(b) sin< mg sin mg 

g sin 2 lT
g



(c)

(d)

14.17
4

2
2

2
l

T
v

g
R





14.18 x

Ax
1
g k = A

1
g

m = Ah
 

2
m

T
k



14.19 h

Ahg (A)

 h

14.20 2
2

VmT
Ba

 B B = P

14.21 (a) 5×104Nm-1; (b) 1344.6kgs-1

14.22 K.E.= 2

0

1 1
2

T
mv

T  dt P.E.= 2

0

1 1
2

T
kx

T  dt
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14.23 2 IT
a

 I

I=
1
2

MR2 M R

 = 2.0Nm rad–1

14.24 (a) 5 2ms-2; 0; (b)  3 2ms-2; 0.4 ms-1     (c) 0; 0.5 ms–1

14.25  2 2 2/o ox v w

15.1 0.5s

15.2 8.7s

15.3 2.06×104N

15.4 P=
RT
M


 , M T

v =
RT

M



v

(a)

(b) T

(c) 18), N
2 

(28) O
2
(32)

v

15.5

c

15.6 (a) 3.4 × 10–4m (b) 1.49 × 10–3m

15.7 4.1 × 10–4m

15.8 (a) 20ms–1

(b) 3.0 cm, 5.7Hz
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(c)
4



(d) 3.5m

15.9

15.10 (a) 6.4  rad

(b) 0.8  rad

(c)  rad

(d) 2

 
    rad

15.11 (a)

(b) l = 3 m, n = 60 Hz v = 180 ms–1

(c) 648N

15.12 (a)

(b) 0.042m

15.13 (a)

(b)

(c)

(d)

15.14 (a) 79ms–1

(b) 248N

15.15 347ms–1

(2 1)
;

4n

n
v

l


 n = 1, 2, 3........

15.16 5.06 km s–1
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16.17

15.18 318 Hz

15.20 (i) (a) 412 Hz, (b) 389 Hz, (ii) 340ms–1

15.21 400 Hz, 0.875 m, 350 ms–1

15.22 (a) 1.666 cm. 87.75 cm s–1  –24ms–1

(b) n (n = ± 1, ± 2, ± 3, x = 1 cm 

 = 12.6 m

15.23 (a)

(b)

15.24 y = 0.05 sin(t – kx)  = 1.61 × 103s–1, k = 4.84 m–1; x y

15.25 45.9 kHz

15.26 1920 km

15.27 42.47 kHz
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