Homework 5 Solutions
Ch.8 2,4,5/10,18,23,24

8.2
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Therefore, the equation for the line is
y=11x+6.0
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8.4
From equation 8.8,

AN +BY x=>y
Divide byN:

X
A+B—Z :_Zy or A+BX=Yy
N N

Therefore, the poinfx, y) lies on the best-fit line.

8.5

_ 2
For a line through the origi®, = 0, so x* = Zw

2

Minimize this with respect to B:aa)l(3 =;—22in (yi - Bxi)=0

Therefore,> xy, -BY_x* =0 or B :M



8.10

For the weighted fit, the weights are inverselygational to the uncertainies squared:
w, =( 1/05 1/05 1/1%)=(442)

Using these weights, calculadeandB:
C WY Wy = > WK WXy 29[22-15(38 _
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oo LW WXy = Y WKy Wy _ 9[38-15(22
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Now calculateA andB for unweighted data points:
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8.18

We have

B :% , whereA does not depend gn To calculate the uncertainty B)

we need its derivatives with respect to ytee
9B _x
ay, A

_ Z(&fy)z _

Therefore,o}; = A




8.23
We havex? = (Af, +Bg, - y,) /o2 , wheref, = f(x) and g, = g(x )

Minimize this with respect té andB:

o _y)= o _v)=
OA szi(Afi+Bgi y,)=0 aBngi(Afi+Bgi y,)=0

Simplify this a bit:

AY, T2 +BY fg=) fy AY Tg+BY.0° =D oy

These are the equations given.

8.24

We will use the equations from the problem abokigst, calculate the function at the

various values af and use this to calculate the coefficients ingfpeations. The results
are:

> f2=222 > g*=278 > fg=000 > fy=648 > gy=1463

The equations become

222A = 648 278B = 1463
Therefore,
A= 292 B= 526
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The fit is rather poor — it is likely the frequenisynot correct.



