Some telescoping sums and products

Aditya Ghosh

#1. Prove the identity H cos (
n=1

T ) sinx

o

x
2 47 2™
2. Simplify: o )
#2. Simplify: cos (2n_1)cos <2n_1) coS <2n_1)
1 1 1 cos 1°
3. Show that = )
* oWt cos(0°cos 1° + cos 1° cos 2° + + cos 88° cos 89° sin? 1°
44 Prove that sin x N sin(2z) ~ sin(nz) otz cos((n+ 1)x)
' cosr  cosix cos"x sinzcos®x
#5. Evaluate the series: Z cot (K +k+1).
k=0

6. Evaluate the series: » tan™'—.
# valuate the series ; an 572

#7. Find a formula for Z cos(kx). (Treat the case x = 2mm, m € Z separately.)

k=1
1 1

8. Simplify: e :

#8. Simplity cosa —cos3a  cosa — cosba * cosa — cos(2n + 1)a
. = 1 a :
#9. Evaluate the series: Z on tan o @SSUmIng a # km for any k € Z.
n=1

#10. Show that 23”_1 sin® ?ii” = $

n=1
n

#11. Simplify: )

k=1

———, assuming that z is not of the form k7 /2™ for any m € Z.
sin(2kz)

#12. Prove that the average of the numbers nsinn® where n =2,4,6...,180, is cot 1°.

#13. Evaluate: (1 —cot1°)(1 — cot2°)--- (1 — cot 44°).

tanl tan2 tan4 tan 2"

cos2 cosd  cos8 cos 2n+1’

#14. Simplify: (Here the angles are in radian.)

1



#15. Evaluate: H (1 — tan? (2n _:1)> .

k=1
1 T 1 3 1 97 1 27T 1 .
#16. Show that (5 + cos 2—0) <§ + cos %) (5 + cos 2—0) (5 + cos %) =16 Generalize.

#17. If z is not of the form 2**(7/3 + ¢x) for k = 1,2,...,n and for any ¢ € Z, show that

x n Ll+2cosx
H (1 — 2cos @) =(-1)

1+ 2cos(z/2")

#18. Pro ethatﬁ 1+ 2cos 3 2m 1
. Prov =
341

k=1



