King Saud University, College of Science, Department of Mathematics
Math-280 (Introduction to Real Analysis)
Second Midterm Exam [Time: 90 Minutes]/ 1°* Semester, 1436- -1437 H.

Exercise 1 [2+34-3=8 Marks]:

1. Calculate the following limit:  lim zzsmz'
z—o0 2 4+ 5
Va+ h—
2. Calculate the following limit: }llll’l’(l] vetnzva 3 \/&. What does this limit represent?
—
3. Using the £ —d—definition of the limit, show "rigorously” that lim ——f—z—— =0.

z=0 1 +sin“zx

Exercise 2 [2+3+3=8 Marks]:

1. Find the value of the constant ¢ that makes f continuous at z = 0:

ze (=5, 5)\{-1, 0}

tan®z + 2z
T+ 2

sl , =10
2. Show that the equation z2® =1 has a solution in (0, 1).

3. Show that the function g¢(z) = e is uniformly continuous on {0, o).

Exercise 3 [3+3+3=9 Marks]:

1. Sketch the graph of the function f(z) = z* — 2z2. Show all of your work.

a a,  a a
2. Showthatif — + —+ —=+ ... +—2_ =0 then ap+az+az?+ ... +az” =0
1 2 3 n+1

for some « in [0, 1].

3. Among all rectangles of perimeter L = 16 cm find the one with largest area. What
is the area of this rectangle with largest area? What is the characteristic of this

rectangle?


















