 
[bookmark: _vf6db1rdi31y]Problem 1. Transit depth and planet radius

A star has radius R_star = 1.0 R_sun. A planet produces a transit depth
delta = 0.01. Estimate the planet radius in units of R_star.
Solution:
For a dark planet and a uniformly bright stellar disk,
delta ~= (R_p/R_star)^2
Therefore,
R_p/R_star = sqrt(delta) = sqrt(0.01) = 0.1.
Thus, R_p ~= 0.1 R_star. For a solar-radius star, this is approximately a Jupiter-sized planet.
[bookmark: _jlczmdip1vck]Problem 2. Transit probability
Assume a circular orbit with R_star = 1.0 R_sun and a = 0.05 au. Use 1 R_sun ~= 0.00465 au. Estimate the geometric transit probability.
Solution:
For R_p << R_star,
P_tr ~= R_star/a.
Thus,
P_tr ~= 0.00465/0.05 = 0.093.
Therefore, P_tr ~= 9.3 percent.
[bookmark: _ijyf3kn85p3k]Problem 3. Transit duration
Estimate the central transit duration for a planet with period P = 3 days orbiting a solar-type star with R_star = 1.0 R_sun and M_star = 1.0 M_sun. Use the approximate expression:

\tau ~= 1.82 (P/1 day)^(1/3) (R_star/R_sun) (M_star/M_sun)^(-1/3) hours.
Solution:
For a solar-type star, this becomes
tau ~= 1.82 x 3^(1/3) hours.
Since 3^(1/3) ~= 1.44,
tau ~= 1.82 x 1.44 ~= 2.6 hours.
Thus, the expected central transit duration is about 2.6 hours.
  
[bookmark: _fpdpvkdk31n4]Problem 4. Inclination and impact parameter
For a circular orbit, the impact parameter can be approximated as
b = a cos(i)/R_star.
What does a small value of b mean physically? What happens when b becomes close to 1?
Solution:
A small impact parameter means that the planet crosses close to the centre of the stellar disk. This produces a deeper and more symmetric transit.
When b approaches 1, the transit becomes grazing. The duration becomes shorter, the ingress and egress become relatively longer, and the planet may only partially cross the stellar disk.
  

