Chemical Jeopardy!

Wednesday, November 14 2007




Question 1

Calculate the standard enthalpy of formation of gaseous diborane (BHg)
using the following thermochemical information:

4B(s) + 3045(g) " 2B503(S) AH =-2509.1 kJ
2Ho(g) + Oo(g) ' 2H,O()  AH = -571.7 kJ

BoHg(g) + 305(g) ' Bo0s(s) + 3H,0()  AH = -2147.5 kJ




Question 2

How many grams of methane [CH(g)] must be combusted to heat 1.00 kg ¢
water from 25.0°C to 90.0°C, assuming HO as a product and 100% & ciency
iIn heat transfer? Some potentially useful (or useless) information:" H° for
liquid water is -285.83 kJ mol~t; " H°; for gaseous CQ is -393.5 kJ mol*; and

" H% for gasous CH is -74.8 kJ mol.




Question 3

Junior chemist needs to heat 0.500 kg of water In a styrofoam cup fro
25°C to 35°C by inserting several hot objects into the cup. The objects Junio
chemist has available are a rock at 100C with a heat capacity of 200.0 .
°C' !; and iron ball bearings at 100.0C, each with a mass of 0.344 grams. Irc

nas a speci
pearings wi
nas a speci

bc heat of 0.449 Jd°C' 1. In addition to the rock, how many ball
| Junior chemist need to get a bnal temperature of 350C? Water

bc heat of 4.18 J'g°C’ 1.



Question 4

An argon laser emits light at 489 nm. What is the frequency of this radiation?
Is this emission in the visible spectrum? If yes, what color is it?




Question 5

A diode laser emits at a wavelength of 987 nm.(a) In what portion of the
electromagnetic spectrum is this radiation found? (b) All of its output energy
IS absorbed in a detector that measures a total energy of 0.52 J over a peri
of 32 s. How many photons per second are being emitted by the laser?




