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𝑥 = 𝑥𝑖 + 𝑣𝑖𝑥𝛥𝑡 +
1

2
 𝑎𝑥(𝛥𝑡)2  𝑣𝑥 = 𝑣𝑖𝑥 +  𝑎𝑥𝛥𝑡  𝑣𝑥

2 = 𝑣𝑖𝑥
2 + 2 𝑎𝑥(𝑥 − 𝑥𝑖)     

𝑦 = 𝑦𝑖 + 𝑣𝑖𝑦𝛥𝑡 +
1

2
 𝑎𝑦(𝛥𝑡)2    𝑣𝑦 = 𝑣𝑖𝑦 +  𝑎𝑦𝛥𝑡    𝑣𝑦

2 = 𝑣𝑖𝑦
2 + 2 𝑎𝑦(𝑦 − 𝑦𝑖)     

Free fall acceleration: g= 9.8m/s2 Centripetal acceleration: 𝑎𝑐 =
𝑣2

𝑅
  𝑣 =

2𝜋𝑅

𝑇
 

____1.(5) A particle is moving along a straight line. The slope of the position vs time graph at a particular time 

gives the particle’s 

A) instantaneous velocity at that time   B) average speed  

C) instantaneous acceleration at that time    D) displacement 

 

____2.(5) Raisin the cat drops a ball from her cat tree. The vy-t graph of the ball’s 

motion is given by which plot letter in the graph at the right? The y-axis is directed 

upwards. 

A) A  B) B  C) C  D) D 

 

____3. (5) A particle is moving with velocity V.  At a particular instant, it experiences an 

acceleration a as shown in the figure.  We know that the particle is:  

A) only speeding up  B) speeding up and changing direction of motion. 

C) only slowing down  D) slowing down and changing direction of motion  

 

 

_____4. (5) A ball is kicked from the ground with an initial velocity V at 30° above the horizontal. At the top of 

its trajectory, the ball’s velocity and acceleration are: 

A) at right angles to one another  B) in opposite directions 

C) in the same direction   D) both zero 

 

______5. (5) An object is moving in a circle of a given radius at constant speed. Which is true about the object? 

A) Its velocity is constant.   B) Its acceleration is zero. 

C) Its acceleration is directed perpendicular to the velocity vector. 

D) The faster the object, the smaller its acceleration. 

 

______6. (5) A particle rotates in a circle with centripetal acceleration a. If the period is halved without 

changing the radius, the new acceleration will be 

A) ¼ a  B) ½ a   C) 2 a  D) 4 a  
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7.(25) A physics professor is paddling a kayak on the river when a rock, dropped from a bluff vertically down 

by a careless person, hits the water next to her. The height of the bluff above the river is H=45 m. 

a) (5) In the space provided, draw a complete diagram for the rock with all information needed to solve the 

tasks below. Remember, any quantity used in the calculation must be defined in the diagram.  

 

 

 

 

 

 

 

 

 

 

 

b) (10) Find the speed with which the rock hit the water. Derive a symbolic expression and calculate a 

numerical answer. 

 

 

 

 

 

 

 

 

 

 

 

c) (10) How much time ΔT did it take the rock from the top of the bluff to the water? Derive a symbolic 

expression and calculate a numerical answer. 
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8. (25) In the figure, the magnitudes of the vectors are A= 2 and B=3. The 

angle  equals 30°. 

a) Calculate the vector components Ax, Ay, Bx, By.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) The vector 𝐶 = 𝐴 + 𝐵⃗⃗. Sketch vector 𝐶 in the diagram and calculate its components, magnitude, and 

direction. 
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9. (40) Frodo the cat jumps off the floor with an initial 

velocity of magnitude Vi directed at an angle θ with 

respect to the horizontal and lands back on the floor 

some unknown horizontal distance away. 

a) Complete the diagram on the right with all 

information necessary to solve the parts below.  

 

b) Derive a symbolic expression for the time Δt it takes Frodo to land back on the floor, in terms of Vi, θ and g 

(or a subset thereof). 

 

 

 

 

 

 

c) Derive a symbolic expression for the horizontal distance L Frodo covers during his jump, in terms of Vi, θ, g, 

and Δt from part b (or a subset thereof). 

 

 

 

 

 

 

d) What are the x- and y-components of Frodo’s velocity when he is at the highest point of his jump?  
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