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DDEEVVIILL PPHHYYSSIICCSS  
BBAADDDDEESSTT  CCLLAASSSS  OONN  CCAAMMPPUUSS  

GIANCOLI HOMEWORK SOLUTIONS 

Section 3-7 to 3-8, #36 - 48 

36. Jogger and ship going in the same direction, both in x-axis 

 

Vj-s = 2.2 m/s 

Vs-w = 7.5 m/s 

Vj-s + Vs-w = Vj-w 

2.2 + 7.5 = 9.7 𝑚 𝑠⁄  

 

-Vj-s + Vs-w = Vj-w 

-2.2 + 7.5 = 5.3 𝑚 𝑠⁄  

 

37. . 

VHw = 0.60 m/s 

Vws = 1.70 m/s 

 

VHw + Vws = VHs 

𝑉𝐻𝑠 = √𝑉𝐻𝑊
2 + 𝑉𝐻𝑊

2  

𝑉𝐻𝑠 = √(0.6)2 + (1.7)2 

𝑉𝐻𝑠 = 1.8 𝑚 𝑠⁄  

tan 𝜃 =
𝑉𝐻𝑤

𝑉𝑤𝑠
=

(0.6)

(1.7)
 

𝜃 = tan−1
(0.6)

(1.7)
= 19° 
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38.        

𝑉𝑐𝑔 = 25 𝑚 𝑠⁄  

𝜃 = 30° 

cos 𝜃 =
𝑉𝑐𝑔

𝑉𝑠𝑐
 

𝑉𝑠𝑐 =
𝑉𝑐𝑔

cos 𝜃
=

25

cos 30
= 28.9 𝑚 𝑠⁄  

 

tan 𝜃 =
𝑉𝑠𝑔

𝑉𝑐𝑔
 

𝑉𝑐𝑔𝑡𝑎𝑛 𝜃 = 𝑉𝑠𝑔 = (25) 𝑡𝑎𝑛 30 = 28.9 𝑚 𝑠⁄  

 

39.       . 

Vbw = 2.30 m/s 

Vws = 1.20 m/s 

a. Vbw + Vws = Vbs  

𝑉𝑏𝑠 = √𝑉𝑏𝑤
2 + 𝑉𝑏𝑠

2  

𝑉𝑏𝑠 = √(2.3)2 + (1.2)2 

𝑉𝑏𝑠 = 2.59 𝑚 𝑠⁄  

tan 𝜃 =
𝑉𝑏𝑠

𝑉𝑤𝑠
=

(2.3)

(1.2)
 

𝜃 = tan−1
(2.3)

(1.2)
= 62.4° 

b. 𝑑𝑏𝑤 = (𝑉𝑏𝑤)(𝑡) = (2.30)(3) = 6.90𝑚 across the river 

𝑑𝑤𝑠 = (𝑉𝑤𝑠)(𝑡) = (1.20)(3) = 3.60𝑚 down stream 
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40. Since the planes are flying toward each other, the time it takes to cover the distance is based on the sum 

of the velocities. 

 

𝑑 = 11.0𝑘𝑚 

𝑣1 = 𝑣2 = 785 𝑘𝑚 ℎ⁄  

𝑣𝑅 = 𝑣1 + 𝑣2 = 1570 𝑘𝑚 ℎ⁄  

(𝑑) = (𝑣𝑅)(𝑡) 

(𝑑)

(𝑣𝑅)
= (𝑡) =

(11)

(1570)
= 0.007ℎ𝑥

60𝑚

1ℎ
𝑥

60𝑠

1𝑚
= 25.2𝑠 

 

41. “from the southwest” means going from southwest to northeast at a 45° angle 

 

𝑣𝑝𝑎 = 600 𝑘𝑚 ℎ⁄  𝑣𝑎𝑔 = 100 𝑘𝑚 ℎ⁄  

𝑣𝑝𝑎−𝑥 = 0 𝑣𝑎𝑔−𝑥 = 100(cos 45) = 70.7 

𝑣𝑝𝑎−𝑦 = −600 𝑣𝑎𝑔−𝑦 = 100(sin 45) = 70.7 

 

𝑣𝑅−𝑥 = 0 + 70.7 = 70.7 𝑣𝑅−𝑦 = −600 + 70.7 = −529 

 

𝑉𝑅 = √𝑉𝑅−𝑥
2 + 𝑉𝑅−𝑥

2  tan ∅ =
𝑣𝑅−𝑥

𝑣𝑅−𝑦
=

(70.7)

(529)
 

𝑉𝑅 = √(70.7)2 + (−529)2 ∅ = tan−1 (70.7)

(529)
= 7.61° east of south 

𝑉𝑅 = −529 𝑚 𝑠⁄  
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42. .    

Vpa + Vag = Vpg  

𝑣𝑝𝑎 = 600 𝑘𝑚 ℎ⁄  𝑣𝑎𝑔 = 100 𝑘𝑚 ℎ⁄  

𝑣𝑝𝑎−𝑥 = 600(sin 𝜃) 𝑣𝑎𝑔−𝑥 = 100(cos 45) = 70.7 

𝑣𝑝𝑎−𝑦 = 600(cos 𝜃) 𝑣𝑎𝑔−𝑦 = 100(sin 45) = 70.7 

In order for the plane to fly due South, the x-component of 𝑣𝑝𝑎 must equal the x-component of 𝑣𝑎𝑔 

𝑣𝑝𝑎−𝑥 = 𝑣𝑎𝑔−𝑥 

600(sin 𝜃) = 70.7 

(sin 𝜃) =
70.7

600
 

𝜃 = sin−1
70.7

600
= 6.77° 

 

 

 

43. .      

Vbw = 1.85 m/s 

Vws = 1.20 m/s 

𝜃 = 40.4° 

tan 𝜃 =
𝑉𝑤𝑠

𝑉𝑏𝑠
 cos 𝜃 =

𝑉𝑏𝑠

𝑉𝑏𝑤
 

𝑉𝑏𝑠 =
𝑉𝑤𝑠

tan 𝜃
 𝑉𝑏𝑤 cos 𝜃 = 𝑉𝑏𝑠 

𝑉𝑏𝑠 =
1.20

tan(40.4)
= 1.41 𝑚 𝑠⁄  (1.85) cos(40.4) = 𝑉𝑏𝑠 = 1.41 𝑚 𝑠⁄  
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44.  𝜃 = 45°  

𝑣𝑝𝑏 = 0.50 𝑚 𝑠⁄  𝑣𝑏𝑤 = 1.50 𝑚 𝑠⁄  

𝑣𝑝𝑏−𝑥 = 𝑣𝑝𝑏 cos 45 = 0.354 𝑣𝑏𝑤−𝑥 = 1.50 

𝑣𝑝𝑏−𝑦 = 𝑣𝑝𝑏 sin 45 = 0.354 𝑣𝑏𝑤−𝑦 = 0 

 

𝑣𝑅−𝑥 = 0.354 + 1.50 = 1.85 𝑣𝑅−𝑦 = 0.354 + 0 = 0.354 

 

𝑉𝑅 = √𝑉𝑅−𝑥
2 + 𝑉𝑅−𝑥

2  tan 𝜃 =
𝑣𝑅−𝑦

𝑣𝑅−𝑥
=

(0.354)

(1.85)
 

𝑉𝑅 = √(1.85)2 + (0.354)2 𝜃 = tan−1 (0.354)

(1.85)
= 10.8° up the stairs 

𝑉𝑅 = 1.88 𝑚 𝑠⁄  

 

 

 

 

45. 𝜃 = 28.5°  

𝑣𝑏𝑤 = 2.60 𝑚 𝑠⁄  

a. sin 𝜃 =
𝑣𝑤𝑠

𝑣𝑏𝑤
 

𝑣𝑏𝑤 sin 𝜃 = 𝑣𝑤𝑠 

(2.60) sin(28.5) = 𝑣𝑤𝑠 = 1.24 𝑚 𝑠⁄  

b. cos 𝜃 =
𝑣𝑏𝑠

𝑣𝑏𝑤
 

𝑣𝑏𝑤 cos 𝜃 = 𝑣𝑏𝑠 

(2.60) cos(28.5) = 𝑣𝑏𝑠 = 2.28 𝑚 𝑠⁄  
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46. 𝑣𝑏𝑤 = 1.70 𝑚 𝑠⁄   

𝑣𝑏𝑤−𝑥 = 𝑣𝑤𝑠 + 𝑣110 

𝑣𝑤𝑠 = 𝑣𝑏𝑤−𝑥 − 𝑣110 

cos 𝜃 =
𝑣𝑏𝑤−𝑥

𝑣𝑏𝑤
 

𝑣𝑏𝑤−𝑥 = (𝑣𝑏𝑤) cos 𝜃 

sin 𝜑 =
𝑣110

𝑣𝑏𝑤−𝑦
 

𝑣110 = (𝑣𝑏𝑤−𝑦) sin 𝜑 

sin 𝜃 =
𝑣𝑏𝑤−𝑦

𝑣𝑏𝑤
 

𝑣𝑏𝑤−𝑦 = (𝑣𝑏𝑤) sin 𝜃 

sin 𝜑 = (
110𝑚

260𝑚
) 

𝑣110 = ((𝑣𝑏𝑤) sin 𝜃) (
110𝑚

260𝑚
) 

𝑣𝑤𝑠 = 𝑣𝑏𝑤−𝑥 − 𝑣110 

𝑣𝑤𝑠 = (𝑣𝑏𝑤) cos 𝜃 − ((𝑣𝑏𝑤) sin 𝜃) (
110𝑚

260𝑚
) 

𝑣𝑤𝑠 = (1.70) cos(45) − ((1.70) sin(45)) (
110𝑚

260𝑚
) = 0.69 
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47. 𝑣𝑝𝑤 = 0.45 𝑚 𝑠⁄   

𝑣𝑤𝑠 = 0.40 𝑚 𝑠⁄  

a. tan 𝜃 =
𝑣𝑤𝑠

𝑣𝑝𝑤
 Or, you can use ratios 

𝜃 = tan−1 𝑣𝑤𝑠

𝑣𝑝𝑤
 

𝑣𝑤𝑠

𝑣𝑝𝑤
=

𝑑

75𝑚
 

𝜃 = tan−1 0.40

0.45
= 41.6° (75𝑚)

0.40

0.45
= 𝑑 = 66.7𝑚 

tan 𝜃 =
𝑑

75𝑚
 

(75𝑚) tan(41.6°) = 𝑑 = 66.7𝑚 

b. (𝑑𝑦) = (𝑣𝑝𝑤)(𝑡) 

(𝑑𝑦)

(𝑣𝑝𝑤)
= 𝑡 =

(75)

(0.45)
= 167𝑠 = 2𝑚 47𝑠 

48. 𝑣𝑝𝑤 = 0.45 𝑚 𝑠⁄   

𝑣𝑤𝑠 = 0.40 𝑚 𝑠⁄  

a. sin 𝜃 =
𝑣𝑤𝑠

𝑣𝑝𝑤
 

𝜃 = sin−1
𝑣𝑤𝑠

𝑣𝑝𝑤
 

𝜃 = sin−1
0.40

0.45
= 62.7° 

b. (𝑑𝑦) = (𝑣𝑝𝑠)(𝑡) 

cos 𝜃 =
𝑣𝑝𝑠

𝑣𝑝𝑤
 

𝑣𝑝𝑤cos 𝜃 = 𝑣𝑝𝑠 = (0.45)cos(62.7) = 0.206 

(𝑑𝑦)

(𝑣𝑝𝑠)
= 𝑡 =

(75)

(0.206)
= 363𝑠 = 6𝑚 3𝑠 
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