
Math 005C Exam 1 

1. (4 pts) Find a vector of length 4 in the direction 𝑃𝑄⃑⃑ ⃑⃑  ⃑ for 𝑃(0, 1, 2) and 𝑄(1, 3, 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Let 𝐚 = 〈3, 5, 1〉 and 𝐛 = 〈−1, 4, 3〉. 
a. (2 pts) Find the scalar projection of 𝐚 onto 𝐛. 
 
 
 
 
 
 
 
 
 
b. (4 pts) Find the vector projection of 𝐚 onto 𝐛. 
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3. (4 pts) Find parametric equations of the line that passes through the points (8,−1, 2) 
and (3, −5, 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. (8 pts) Find the equation of the plane through the point 𝑃(1, −2, 3) containing the line  
𝑥 = 4 + 2𝑡, 𝑦 = −𝑡, 𝑧 = 1 + 3𝑡. 
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5. (8 pts) Find parametric equations for the line of intersection of the planes  
𝑥 + 2𝑦 + 𝑧 = 4 and 𝑥 − 𝑦 + 𝑧 = 1. 
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6. Given 𝐫(𝑡) = ⟨𝑡2, ln 𝑡 , 2𝑡⟩. Find the following.  

a. (3 pts) The velocity of the particle in terms of 𝑡 
 
 
 
 
 

b. (3 pts) The speed of the particle in terms of 𝑡 

 
 
 
 
 
 
 
c. (4 pts) Parametric equations for the tangent line to 𝐫(𝑡) at 𝑡 = 1 
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7. (6 pts) A particle moves with position function 𝐫(𝑡) = sin 𝑡 𝐢 + cos 𝑡 𝐣 + 𝑡2𝐤. Find 𝑎𝑇, 
the tangential component of the acceleration vector. 
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8. (8 pts) Find the curvature of 𝐫(𝑡) = 𝑒𝑡𝐢 + 𝑒−𝑡𝐣 + 𝑡𝐤 at the point where 𝑡 = 0. 
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