Advanced Placement Physics C

Summer Assignment 2007

Mr. Sckalor

[A (bold) is a vector, A (normal) or |A| is its magnitude]

1. Under what conditions is the magnitude of A x B equal to A · B?

2. What are the units of a unit vector?


3. Can a scalar (dot) product be a negative quantity?  If so, under what conditions, if not, why?


4. Show that i · i = j · j = k · k = 1 and i · j = j · k = k · i = 0


5. Show that i ( i = j ( j = k ( k = 0 and i ( j = k, j ( k = i, k ( i = j

6. If A = 3 j, A x B = 6 i, and A · B = 27, find B.

7. Let two vectors be represented in their coordinates as
A = Axi + Ayj + Azk and B = Bxi + Byj + Bzk
(a) Show that A · B = AxBx + AyBy + AzBz (show all steps in this proof)
(b) Show that A ( B = i(AyBz – AzBy) + j(AzBx – AxBz) + k(AxBy – AyBx) (show all steps)


8. Prove that two vectors must have equal magnitudes if their sum is perpendicular to their difference.  (hint: two vectors are perpendicular if their dot product is zero)


9. Two vectors of lengths A and B make an angle ( with each other when placed tail to tail.  Prove the law of cosines in finding the length of their sums by adding components.


10. Given A = i + j, B = i – 2k, C = 2i + 3j + 4k, find 
(a) A ( B
(b) C ( A
(c) A · (A ( B)
(d) A · (B ( C)
(e) find the angle between B and C
(f) find the angle between A and B


11. Two vectors A and B have precisely equal magnitudes.  In order for the magnitude of A + B to be one hundred times larger than the magnitude of A – B, what must be the angle between them?


12. Given vector A in the +x direction and vector B in the +y direction and the scalar quantity d. (a) What is the direction of A ( B?
(b) What is the direction of B ( A?
(c) What is the direction of B/d?
(d) What is A · B?


13. Find the derivatives of the following functions and simplify (where possible):
(a) y = x5 + 5x3 – 10x2 + 6
(b) y = 3x1/2 – x3/2 + 2x–1/2
(c) y = (1 – 5x)5
(d) f(x) = (3x – x3 + 1)3
(e) ( = (3r + 2)/(2r + 3)
(f) y = ln (x + 6)2
(g) y = (sin 3x)(cos 5x)
(h) y = 3e–4x
(i) y = x2e–x/6


14. Find the area under the curve y = 1/x (and above the x axis); between x = 3 and x = 7


15. Evaluate the following indefinite integrals
(a)
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[1/(6x)] dx
(b)
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cos 4x dx
(c)
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(x – 2)5/2 dx
(d)
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(3x – 1)1/2
(e)
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 (x5 + 5x4 – 10x2 + 6) dx
(f)
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3e–2x dx


16. Evaluate the following definite integrals
(a) 
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x3 dx
(b) 
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x–1 dx
(c) 
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e–3x dx
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