
PROBLEM OF THE WEEK

Solution of Problem No. 12 (Fall 2001 Series)

Problem: Evaluate

∫ π

0

cos 4x− cos 4α

cosx− cosα
dx.

Solution (by the Panel)

cos 4x− cos 4α = 2 cos2 2x− 1− 2 cos2 2α+ 1

= 2(cos 2x+ cos 2α)(cos 2x− cos 2α)

= 4(cos 2x+ cos 2α)(cosx+ cosα)(cosx− cosα).

I =

∫ π

0

cos 4x− cos 4α

cosx− cosα
dx = 4

∫ π

0

(cos 2x+ cos 2α)(cosx+ cosα)dx

= 4

∫ π

0

(cos 2x cosx+ cos 2x cosα+ cos 2α cosx+ cos 2α cosα)dx

= 4

∫ π

0

(
1

2
(cos 3x+ cosx) + cos 2x cosα+ cos 2α cosx+ cos 2α cosα)dx.

Since ∫ π

0

cos kx dx = 0 (k = 1, 2, 3, . . . ),

consequently

I = 4 cos 2α cosα.

Solved by:

Undergraduates: Damir Dzhafarov (Fr. MA), Haizhi Lin (Jr. MA)

Graduates: Ali R. Butt (ECE), Keshavdas Dave (EE), George Hassapis (MA), Ashish Rao

(EE), Brahma N.R. Vanga (Nucl E), Amit Shirsat (CS)

Faculty: Steven Landy (Phys. at IUPUI)

Others: Walter Bawa (MA at Tech U. of Berlin, Ger.), Jayprakash Chipalkatti (U.B.C.

Canada), Prithwijit De (STAT at U. Coll. Cork, Ireland), S. Falcón, J. M. López & A.

Plaza (U. de Las Palmas, Spain), Jonathan Landy (Warren Central H.S., Indpls) Carson

Pun Ka Shun (U. Hong Kong), Aditya Utturwar (Grad. AE, Georgia Tech)

One incorrect solution was received. We received a correct late solution of Problem 11

from Rob Pratt (U. North Carolina).


