Calculus 11 Section 6-7: Calculus with Vector Functions

Question 10

Evaluate .
/ (tsint, tcost, sin®t) dt.
0

Then interpret the result as displacement if the integrand is velocity, and find the average velocity on [0, 7].
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Calculus 11 Section 6-7: Calculus with Vector Functions

Question 10 — Solution

Strategy Integrate componentwise, using integration by parts for the first two components.

|
|
|
|
T T t
/ |
| |
| |
L —
accumulation interval

Integral We have

s ™ s T
/ tsintdt =, / tcostdt = —2, / sin?tdt = —.
0 0 0 2

Therefore the displacement is | (m, —2,7/2) |.

Average velocity Divide displacement by the elapsed time 7:

Tavg = (1, —2/7,1/2) \

Verification Multiplying the average velocity by m recovers the net displacement.
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