Physics 2100 (SP 2018), Exam3b, Name 1D Score

P1. Convex spherical mirror (20%)

Given: R=20 ma, ho = 8 mm, and p = 30 mm.
Find:

a) Focal length, f. Ans. < 'O WMW

b) q.Ans. -1 4 amwn

¢) h;. Ans. T MW

d) Ray-diagram confirmation on Rft U

e) Is the image real or virtual? Ans. ‘_\[i‘(\/"*g\

P2. Concave spherical mirror (20%)

Given: R =20 mm, hy = 8 mm, and p =40 mm.
Find:
a) Focal length, f. Ans. (O wwm
b) q. Ans.  \"2. % wmen
¢) h.Ans. 7 Aww
d) Ray-diagram confirmation on [ ‘“?"(
e) Is the image real or virtual? Ans. 1{ »ﬂ&%\
“P3. Convergent/divergent thin-lens (30%) N
[ Given: fl = 10 mm, hy; = 8 mm, and pl =20 mm.
Find:
a) The image location, ql, Ans. Towwt
b) The image height, h;; Ans.  ~ % v
¢) Ray-diagram confirmation for the 1 lens

d) Isthe image real or virtual? Ans. B
e) Ifthe 2™ divergent lens (dashed) with f=- 30 mm is
placed in the observer side, and separated with the 1%

lens by 10 mm, find the final image location respect to

the 2™ lens, (6%) Ans. \*‘5&, and the final image «(;f'-‘/

height, h;,, (2%) Ans.w%) and indicate it onMeft | :
P4. Wave diffraction/interference (30%) R .I a
‘3 X_single-slit diffraction/interference pattern (Fig. 1) was taken using a SmW (mW = 10~ W) HeNe laser (A = 632.8 nm, 1 nm = 10°m)

under the condition: the distance between the slit and screen is 2 m.

a) (5 %) Assume circular laser beam cross-section with a diameter of 0.003 m, find the laser energy flux, Ans._ lO/l W’ 0/"\1/
b) (5 %) Find the electric field intensity at the slit, Ans. “j;\ b‘\/.&“

¢) (5 %) Indicate the dark locations of m =<1, +2, 3 on the figure below:

d) (15%) Find the slit width in unit of pum (1 um = 10 m), Ans. % ‘:k

Fig. 1 -1 ey “\ _ A( 41 £ %

Reference Equations:
Mirror (or thin-lens) equation: q = pf/(p — f), M = -g/p, hi = Mho, for mirror case, =+ R/2
Diffraction/Interference: Two-slit bright condition: dsin(8g) = mA, m = 0, +1, +2, +3...Single-slit dark condition: asin(6p) = mA, m=

+1, £2, +3...Small-angle approximation: sin(6) ~ tan(0) ~ y/L. Sy = cgoE?, ¢ = 3E+8 m/s, g0 = 8.85E-12 F/m



