Experiment 19 Measuring Line Spectra Lab Help
IV. DATA
Table |
Element | Color | Leftline Left Right line Right Average
reading(cm) distance reading(cm) distance distance
from 50 cm from 50 cm | from 50 cm
Hydrogen | violet 27.9 22.1 72.2 22.2 22.15

V. CALCULATIONS Each calculation should show the appropriate unit conversions.

1. For the hydrogen violet line calculate:

_ 22.15cm 02215

Tano = X 0= tan'0.2215=12.49°
y 100.0 cm

sin © =sin 12.49° = 0.2163

Im

Wavelength = A = d-sin @ = 1.896x10 *cmx0.2163 = 4.100x10™ cm X oo 4.100x10" m
cm

__C 2.998x10° m/s
Frequency=v = —=

—— =7.312x10"" /s = 7.312x10"* Hz
A 4.100x107 m

Energy = E = hv = 6.626x10>* J-sx7.312x10" /s = 4.845x107° J

5. Solve equation 3 algebraically for the principal quantum number n, interms of &, Ry, and n, .
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A mathematician would probably rearrange this to nj, = == >
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> Wwhere both are correct, but the first is easiest for calculation.
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6. Use the equation derived above and your value of the measured wavelength to calculate the
quantum number n, for the hydrogen violet line. Give the decimal value to three significant

figures and convert to the appropriate integer.

nHzll_ﬂ 1 _[1:\/1

11 \/1_ 1 - \]1_ 1 0.25-0.2228
n’ AR, 2°  4.100x10 "M x1.0947x10'm™* 4 4.488

L

n,= ,0 021720 =36.77=6.063 — 6 (note; n, =2 for all visible lines)

By measurement and calculation the hydrogen violet line is a transition from n,= 6to n = 2.



