PY 251 - Principles of Physics

Mathematical preliminaries.
Copyright by Claudio Rebbi - Boston University - September 2004.

Evaluate the expressions that follow, covering the right hand side of the
equations. If you miss more then 10%-15% of the answers, take a note of the
expressions you cannot evaluate correctly and please come see me.

Derivatives and integrals.
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jt(a;erHc) = at+b (1)
;ltsin(wt + ¢o) = wcos(wt+ ¢p) (2)
d |
5y log(52) = — (3)
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/31’ de = 35 +c (4)
/tt (gt +0)di = U8~ 8) +o(ta — 1) (5)
/ "Asin(t)dt = —cos(wt) — 1 (6)
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A d—fdt — a(ts) — 2(t) (7)



Vectors.

Let

then

o = 3i4+j—2k

U o= 2j+k
o= —2i—j+k

Ti+0 = 2i+3]—2k
2 — Uy = 1+ 2]+ 2k
i+ T+ —w = 4i+6j]—2k
T = —1
U@ = 0
w=Vii-o = V6
Uy X T3 = 2i+7—2k



Vectors in component notation.

Let
a
U = 2b
—a
b
v = c
2a
then

2a — b
20— U = 4b — ¢
—4a

ab + 2bc — 2a’®
4ab + ac

v = (—2a2 — ab)
ac — 2b?

Time dependent vectors.
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7 = ai— gtl;‘
7 = Acos(wt)i+ Bsin(wt)]
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