Chemistry 4130C

Instrumental Methods of Analysis

Fall, 2008
Problems (Midterm #1)

1.
For each of the following functions, scale, sketch, and label a graph of y vs. x.  Don't use a graphics calculator—the idea is to hand-draw the graph by looking at what happens in limiting cases (x → 0, x → ∞, etc.)
(a)
y = x

(b)
y = x2
(c)
y = 1/x

(d)
y = x1/2
(e)
y = 1/x1/2
(f)
y = exp(x)

(g)
y = log10(x)

(h)
y = exp(-x)

(i)
y = loge(x)

(j)
y = cos(x)

(k)
y = sin(x)

2.
Show that the root-mean-square number of steps away from the origin in a one-dimensional random walk, after N steps, is


 EQ \R(<(m – <m>)2>)  =  EQ \R(<m>/2)  =  EQ \R(N/4) )

3.  Show that the average distance away from the origin after N steps of a one-dimensional random walk is


 EQ \R(<y>)   =  0

whereas the root-mean-square distance away from the origin after N steps of a one-dimensional random walk is


 EQ \R(<y2>)   =  l  EQ \R(N) 
in which l is the length of a single step.

4.  From light-scattering measurements for a polymethylene polymer (i.e., a saturated straight-chain hydrocarbon), the root-mean-square end-to-end distance is determined to be 85 Å (i.e., 8.5 nm).  Assuming that the polymer is freely jointed and unbranched,


(a) Calculate the molecular weight of the polymer (remember to count hydrogens), given that an average C–C bond is ~1.54 Å long.


(b) In the actual polymer, the joints are clearly not free, since a given C––C––C bond angle is about 109.5° (tetrahedral).   Qualitatively, how will inclusion of this consideration affect the result of part (a)?













