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Worksheet - Phys 105 

 

Chapter 3 
 

Q1. A baseball “diamond” is a square with sides 90ft in length. If the positive x axis points from home 
plate to first base, and the positive y axis points from home plate to third base, find the displacement 
vector of a base runner who has just hit  
(a) a double (runner goes from home plate to second base 
(b) a triple (Runner goes from home plate to third base) 
(c) a homerun. (Hit a home run: the runner returns to the starting point) 

 

 
 

Q2. Given two vectors, 𝐴 = 2𝑖 − 3𝑗 and �⃗⃗� = 5𝑖 + 𝑗, find  

(a) Find the magnitude of |𝐴| and |�⃗⃗�| 

(b) Find the magnitude and direction of the vector sum (𝐴 + �⃗⃗�)  

(c) Find the magnitude and direction of the vector difference (𝐴 − �⃗⃗�)  

 

Q3. (1.42) For the vectors 𝐴, �⃗⃗� and 𝐶 in Figure below, find the scalar products (a) 𝐴 ∙ �⃗⃗� ; (b) �⃗⃗� ∙ 𝐶; 

(c) 𝐴 ∙ 𝐶  
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Q6. (1.44 ) For the two vectors in Figure below, find the magnitude and direction of (a) the vector 

product 𝐴 × �⃗⃗�; (b) the vector product �⃗⃗� × 𝐴 

 

 
 

 

 

Q7. 
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Q3. A cork shoots out of a Pepsi bottle at an angle of 35.0° above the horizontal. If the cork 

travels a horizontal distance of 1.30 m in 1.25 s, what was its initial speed. 

 

Q4. John is on top of the building and jack is down. If john throws a ball at an angle of 60o and 

with initial velocity 20 m/s. At what height will the ball reach after 2 s? 

 

Q5. A golfer gives a ball a maximum initial speed of 34 m/s. The ball left the club 45.0˚ above 

the horizontal.  

(a) What is the longest possible hole-in-one for this golfer? Neglect any distance the ball might 

roll on the green are at the same level. 

(b) what is the minimum speed of the ball during this hole-in-shot? 
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Answer key 

 

Chapter 3 
 

Q1. A baseball “diamond” is a square with sides 90ft in length. If the positive x axis points from home 
plate to first base, and the positive y axis points from home plate to third base, find the displacement 
vector of a base runner who has just hit  
(a) a double (runner goes from home plate to second base) 
(b) a triple (Runner goes from home plate to third base) 
(c) a homerun. (Hit a home run: the runner returns to the starting point) 

 

 
 

Solution: 1. (a) Write the displacement vector 

from C to A in terms of its x and y components: 
( ) ( )ˆ ˆ90 ft 90 ft= +r x y  

2. (b) Write the displacement vector from C to 

B in terms of its x and y components: 
( ) ( ) ( )ˆ ˆ ˆ0 ft 90 ft 90 ft= + =r x y y  

3. (c) For a home run the displacement is zero: ( ) ( )ˆ ˆ0 ft 0 ft= +r x y  
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Q2. Given two vectors, 𝐴 = 2𝑖 − 3𝑗 and �⃗⃗� = 5𝑖 + 𝑗, find  

(a) Find the magnitude of |𝐴| and |�⃗⃗�| 

(b) Find the magnitude and direction of the vector sum (𝐴 + �⃗⃗�)  

(c) Find the magnitude and direction of the vector difference (𝐴 − �⃗⃗�)  
 

Solution 

|𝐴| = √𝑥2 + 𝑦2 = √22 + (−3)2 =3.6 

|�⃗⃗�| = √𝑥2 + 𝑦2 = √52 + 12 = 5.1 

 

Magnitude 

|𝐴 + �⃗⃗�| = √𝑥2 + 𝑦2 = √72 + (−2)2 =7.3 

𝜃1 = tan−1 (
𝑦

𝑥
) = tan−1 (

−2

7
) = −15.9° 

|𝐴 − �⃗⃗�| = √𝑥2 + 𝑦2 = √(−3)2 + (−4)2 = 5.0 

𝜃2 = tan−1 (
𝑦

𝑥
) = tan−1 (

−4

−3
) = 36° 
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Q3. (1.42) For the vectors 𝐴, �⃗⃗� and 𝐶 in Figure below, find the scalar products (a) 𝐴 ∙ �⃗⃗� ; (b) �⃗⃗� ∙ 𝐶; 

(c) 𝐴 ∙ 𝐶  

. 
 

 
 
Solution 

cosAB  =A B  

 For A  and ,B  150 0 . =    For B  and ,C  145 0 . =    For A  and ,C  65 0 . =    

 (a) 2(8 00 m)(15 0 m)cos150 0 104 m =     = −A B  

(b) 2(15 0 m)(12 0 m)cos145 0 148 m =     = −B C  

 
 
Q4. (1.44 ) For the two vectors in Figure below, find the magnitude and direction of (a) the vector 

product 𝐴 × �⃗⃗�; (b) the vector product �⃗⃗� × 𝐴 

 

 
 

 

 

 

Solution 
 

The right-hand rule gives the direction and | | sinAB  =A B  gives the 

magnitude. 

  120 0 . =    

 (a) The direction of A B is into the page (the -directionz− ). The magnitude 

of the vector product is 2sin (2 80 cm)(1 90 cm)sin120 4 61cm .AB  =    =   

(b) Rather than repeat the calculations, B A  = – A B may be used to see that B A  has magnitude 24.61cm  and is in 

the -directionz+  (out of the page). 

 

 

Q7. 
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Chapter 4 

Q1.  

Solution: 1. (a) The horizontal velocity remains constant at 2.70 m/s. 

2. (b) The vertical speed increases due to the 

acceleration of gravity: 
( )( )29.81 m/s 2.10 s

–20.6 m s

yv gt= − = −

=
 

 

Q5.  
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Q3. A cork shoots out of a Pepsi bottle at an angle of 35.0° above the horizontal. If the cork 

travels a horizontal distance of 1.30 m in 1.25 s, what was its initial speed. 

 

 

Q4. John is on top of the building and jack is down. If john throws a ball at an angle of 60o and 

with initial velocity 20 m/s. At what height will the ball reach after 2 s? 

Solution 

𝑦 = 𝑦0 + 𝑣0𝑦𝑡 −
1

2
𝑔𝑡2 

𝑦 = 0 + 𝑣0 𝑠𝑖𝑛𝜃 𝑡 −
1

2
𝑔𝑡2 

𝑦 = 0 + (20)(𝑠𝑖𝑛60°)(2𝑠) −
1

2
(9.81)(2)2 = 15.04 𝑚 
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Q5. A golfer gives a ball a maximum initial speed of 34 m/s. The ball left the club 45.0˚ above 

the horizontal.  

(a) What is the longest possible hole-in-one for this golfer? Neglect any distance the ball might 

roll on the green are at the same level. 

(b) what is the minimum speed of the ball during this hole-in-shot? 

 

 

Solution 

(a) Find the range of the ball when it is launched at 45° by using equation 4-12 

( )
22

0

2

34.4 m/s
sin 2 sin 90 121 m

9.81 m/s

v
R

g


  
= =  =  

      

(b) Find the x component of the ball’s velocity, which corresponds to the minimum speed during the flight: 

( )0 0 cos 34.4 m/s cos45 24.3 m/sxv v = =  =  


