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How much can I change the 𝐯𝐯�⃑  of an object of mass 𝑚𝑚 by applying a constant force during some interval of time?  
 

 

Δ𝐯𝐯�⃑ ≠ 𝟎𝟎��⃑  

Deduced relationship 
 

�∑�⃑�𝐅�Δ𝑡𝑡 = 𝑚𝑚Δ𝐯𝐯�⃑  
= 𝑚𝑚�𝐯𝐯�⃑𝑓𝑓 − 𝐯𝐯�⃑ 𝑖𝑖� 
= 𝑚𝑚𝐯𝐯�⃑𝑓𝑓 − 𝑚𝑚𝐯𝐯�⃑ 𝑖𝑖 
= Δ(𝑚𝑚𝐯𝐯�⃑ ) 

 
 

Vocabulary 
 
Momentum 

𝐩𝐩��⃑ ∶= 𝑚𝑚𝐯𝐯�⃑  
 
Impulse delivered by a force 

Δ𝐉𝐉F ∶= �⃑�𝐅AVGΔ𝑡𝑡 
 
 
 

Impulse momentum-theorem 

𝐩𝐩��⃑ 𝑖𝑖 + �∆𝐉𝐉F
F

�����
Δ𝐉𝐉Σ�⃑�𝐅

= 𝐩𝐩��⃑ 𝑓𝑓 

 

↑ ��⃑�𝐅� ⇒ ↑ |Δ𝐯𝐯�⃑ | 

 

↑ Δ𝑡𝑡 ⇒ ↑ |Δ𝐯𝐯�⃑ | 

 

↑ �∑�⃑�𝐅� ⇐ ↑ 𝑚𝑚 
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Impulse delivered by a varying force 
 

Consider the 𝑥𝑥-impulse delivered by an 𝑥𝑥-
force of varying strength. Allow increments of 
time to be short enough so that, for each 
increment, the 𝑥𝑥-force is roughly constant. 
 

Δ𝐽𝐽F,𝑥𝑥,𝑘𝑘 ≈ 𝐹𝐹𝑥𝑥,𝑘𝑘Δ𝑡𝑡 
 
 
The total 𝑥𝑥-impulse delivered during a finite 
interval of time 
 

Δ𝐽𝐽F,𝑥𝑥 ≈ �𝐹𝐹𝑥𝑥,𝑘𝑘Δ𝑡𝑡
𝑘𝑘

 

 
is the signed area “under” the plot of  
𝐹𝐹𝑥𝑥 vs. 𝑡𝑡. 
 
For AP Physics C, 

Δ𝐽𝐽F,𝑥𝑥 = � 𝐹𝐹𝑥𝑥  d𝑡𝑡

𝑡𝑡=𝑡𝑡𝑓𝑓

𝑡𝑡=𝑡𝑡𝑖𝑖

 

 
 


