Exercises 2.5

Use the half-angle
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identities developed in this section to evaluate the following expressions.

\ sin iVl 2. sin 3 3. cos g 4. sin >4
K r in = ) x
5. cos 7 6. cos 6 7. sin 16 82 tan g
T 4 ’ S . 3x
9. tan P 10. tan 1% ) 11. tan V] 12. sin 3
13. cos 3?7[ 14. cos 781 15. sin 78_7r 16. sin %t
11n 3x T \ 11x
17. cos = 18. tan T 19. tan 3 20. tan V3
Verify that each of the following equations is an identity.
. a _ 1 . 00 0 _ .50
21. sin 5 €0s 5 =5 sina. 22. cos F ~cos =sin’ -
. B _1—cospB v - .
23. tan 7 = sing 24. tan 7 =TT cosy
x _ 14+ cosx z _ .
25. cot ‘E‘ = W . 26. cot 5 = '—‘———‘1 — cosz
217. tan%— = CsCy — coty. 28. sec? % = TFoose
. 2
29. sina cot% = 2 cos? %- 30. (sin% -+ cos ) =1+ siny.
2 ﬁ = .@. . 2 _J_C_ = - .
31. tan’5 +1=2cscBtan-5 32. cse?5 =1 cosx
1+ tanZ
33. tan 4 sin ¢ = 2 sin? 2. 34. = secz -+ tan z.
2 2 z
1 —tan %
2
35. 2 tan% csca = sec? %‘ 36. coty + cscy = cot —}2)—
370 csc(a +B)— cot (¢ +B)=  38. ZsinQ—)é—— %zcoﬁ%—cos%-
ath). a
tan( 2 I —tan5 cos
40. RS
39. cos? 1£8 = sinzl—);; + cos%—' 1+ tan% I +sina
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half-angle


Exercises 2.5

1. “/__2_:2_1/2 3. Y2442
7
5. «/2+~/2+J3“ 7. V24242
2
9. §+A/Cor«/7—-4«/—— 1. é*”:;:or«/7+4¢
13. ———-——23“/7 15. V_Z:f_ﬂ
17. _____«/2?/? 19. ‘/g———————;gorm
2B _1—cosB
23. tan 5 TTF—C(TS—E

(1 —cos B)1 —cos B)
T (I +cos BA — cos RB)

_ (1 —cos B

T 1 -—cos?RB

.. (1 —cos B)?
sin? B

(1 — cos ,8)
sin B

B _,1—cosB
any = £>gn g

if tan ‘g > 0, —'g— isin the 1st or 3rd quadrant. If = B is in the 1st quadrant, —’[Ziis between

2n7 and 2n7 + = 5 for some n e J; 8 is between 4ux and 4nx + =, which means

—cos B
sin 8 > 0, and —mB > 0.

If '8 is in the 3rd quadrant, B is between 2nr + & and 2nn + 5 Z for some n € J;

2
B is between 4nx + 27 and 4nw + 37, which means sin 8 > 0 and —Sl—n(%s——@ > 0.

If tanﬁ <0 B is in the 2nd quadrant or the 4th quadrant. Show that in either

2 > 2
1 —cosfB
case, sin B < 0, so sn B < 0.

y _1—cosy
27. tan 2= “sny (from No. 23)

_cosy
siny siny
y —cot y.

z sin z
P 1+1+cosz
zZ
2

1 — sin z
1 +cosz
(1 + cos z + sin z)
1 +cosz
14 cosz—sinz
T TFcosz
14 cosz+sinz
T (1 +cosz)y—sinz
_l+cosz+sinz 1+cosz+sinz
T {d+cosz)y—~sinz 1 +4cosz+sinz
l+cos2z+sm22+2wsz+25mz+2smzcosz
1+ 2cosz+ costz —sin?z
2+ 2cosz+2sinz +2sinzcosz
T 1+ 2cosz+cos?z— (1 —cos?z)
2[1 + cos z + sin z + sin z ¢os z]
2cosz + 2cos?z
_2(1 4 cos z)(1 + sin z)
 2cosz(l + cosz) =

1+4+sinz
Tcosz
1 sin z
T cosz ' cosz

— B
38, 2sin* % —sintd = 2(1 cos 3) — (1 — cos? —37’—)

=secz -+ tan z.

7 7
=1 — 2 _ 2 Y
. 1 cos =3 1+ cos 5
— ens? L pa
= cos® = — cos 3



