Lab Methods



Log Plots

= 5+rai3h'f line on  lbg-loq plots corresponds o power law: vy =ax®
- 5+rai8\n1' lne on log plots (|03ari¥hm.‘c y-oxis § linear -oxis))
' 8
Correspands t> an exponenhal qrowth  law = Y= C-A

- otraight  lme on  log-linear plots (linear y-axis & logarithmic x-axis)

Comespands o logarthmic growth - Y= C‘og(b@



Statistics
- Variance: O = ‘l Z(x-,—sz)" OR q‘:%?;(x;—i)"
;_n-\/‘:'_/ \/W\/
population ("true”) variance

Somple varance

- Ervror:
- Ot = | That * Tags
o7 (2 Vgt (probabl " ceed)
- Error  propagation: For  Z(x\,%,..,Xa) °‘==§.(ax~.§ xs probably  wen
-Special cases:
z= ox o; = Oy
2= X%y Oz = VS +oy

X o2 _ ,,11 c_\'a.
zZ=xy or z=< == T\ . T)
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2. Event A is drawn from a Gaussian probability distribution
with standard deviation o4, and event B is drawn from a
Gaussian with standard deviation og. If A and B are inde-
pendent events, the probability distribution for the sum
of A and B is a Gaussian with standard deviation

(A) oa + o3

(B) /oaos

(C) aj - 01‘;‘
1

(D) ———————
1/oa + 1/03B
(E) none of these

Recall:
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Xty



Distributions

3. Which of the following probability distributions best Binomial distribution: probability of obtaining N SuccesseS

describes the probability of obtaining heads 3 times when 0 o fived number of deals W/ a bmary outcome
a fair coin is flipped 10 times? .
— Gaussion distribution 0 good approximation when the
(A) Binomial distribution bobilily & clese 4o SO% Y the number of
\ S Se um lo}
(B) Gaussian distribution BURCRSS: probaliny <
(C) Student’s t distribution +ridds 1S lowvse

(D) Log-normal distribution
(E) x? distribution



Distributions

— Poisson distribubion : probability of Couni-'m% n eents in a fixed time

where euents occuv  rondomly ot & known constant rate

-l . . .
— P(n): ):\:" where X = QXPQC*'QCQ Numbeyr of counts W o SNQV\ hime mterval

- o =N fr \or3e_ N

- Ploy= e™>

- Time behoeen Poisson events Lllows aw exponenh’o( disteibution

- Poissen uaiHna bme: P =)e e



7. A student holding a Geiger counter near a radioactive
sample hears five clicks in a 10-second time window.
Based on this measurement, what is the probability of
hearing exactly one click in a subsequent 10-second time
window?

(A) e

(B) 5¢~° B (a) = Xe™

(C) 5e72 n:
5¢~2

(D) ——

2
(E) 2%e™



7. A student holding a Geiger counter near a radioactive Expected volue in I0s window:

sample hears five clicks in a 10-second time window. ot i« Pl=1)2
Based on this measurement, what is the probability of

hearing exactly one click in a subsequent 10-second time P(n)= Ner
window? o <
5e > . _-s
(A) e_S L;'P(n:!,’);:): —"_—5_;_
- n_-x

(B) Se p(v\) - ')\ :l
(C) 5e¢2 '

5¢2
o) —
B) =




