PHYS 1410 6.0: PHYSICAL SCIENCE (Fall 2012)

End-of-Term Exam Dec 11, 7 p.m. — 10 p.m. = 180 min

FORMULAE

" = nt" ! d sint = cost d cost sint d expt =expt
" = i —sint = P — = —sint ; —expt = ex
dt dt dt dat P P

d Cdf dg d

d
E(f(t)ng(t))_ dt+$7 E(af(t)):ad_i for any a € R

o d _df dg . o d _df dw
product rule : dt(fg) = dtg+ fdt : chain rule : o [f(z(t)] = yT

ar(t) = (t); FU(t) = d@(t); md = Foet
Fyay = GM2; g = G};‘%E = 9.8 m/s% Rp = 6370 km; G = 6.67 x 10—111@2; Mp =
5.98 x 10%* kg; close to Earth: Fy., = mg
1D motion with a =const: v = vy + at, z = ¢ + vot + %tz, v2 =02 + 2a(x — x0)
on inclined plane with tilt angle 0: Fj = mgsin0, F'y = mgcos0
Fy = N5 Fy < poN; pe < pis; Farag = 3pA0?
circular motion: 7(t) = RcosO(t)i + Rsin0(t)j; da(t) = d.(t) + a,(t) with a. - @ = 0;
ac=w?R; 4y = aR; a =w =0; v = wR, w=2r/T;
KE =20, W = F 7= FArcos# (for constant forces); W = Jo! F(z)dx (for 1D prob-
lems); W = AKE; conservative systems: W = —APFE; in 1D: PE = V (z) characterized
by: F(z) = -4
p=mv, Ap = J = ftif ﬁ(t)dt = ﬁaveAt; closed system: Ap) + Apy, = 0; elastic collision:
AKFE = 0; FCM == %ZZZ
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