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101 Problems in Calculating Trigonometric Limits with Solutions

(Part 12)
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6-0 @ sin(0) 6-0 Osin(0) 14 cos(20) 6-080sin(0) (1 + cos(26))
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6-0 60 sin(0) (1 + cos(20)) 6-0 0O 1 sin(0) (1 + cos(28))
~ sin(20) 2 sin(268) 26 1
- g—r% 6 2 1 26 sin(9) (1 + cos(26)) -
sin(20) sin(26) 6 4
6% 20 26 .sin(H) 1+ cos(28) -
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Alternate solution:
1—cos(20)  1-—cos(20) 1+ cos(20) 1 — cos %(26)
650 B sin(0) ~ 6% 6 sin(0) 1+ cos(26) = 9500 sin(0) (1 + cos(28)) -
i sin %(20) i sin(26) . sin(26) . 1 _
6-00 sin(8) (1 + cos(20)) 6-0 0O 1 sin(8) (1 + cos(28))
2sin(8) cos(8) 2sin(8) cos() 1
= 00 9 ' 1 "sin(@) (1 + cos(20))
sin(@) cos(@) cos(0) 1 ~ sin(@)  cos?(9)
A 9 1 d+cos@20) oM T+ cos20)
~ 4lim sin(0) i cos?(0) ~ 4lim sin(6) . g_l}(l) cos*(6) a1 cos?(0) _
6-0 0 6-01 + cos(26) 6-0 60 gi_rg[ 1+ cos(26)] 1 + cos(0)
4 4
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1—cos(d) ~ 1—cos(6) 1+cos(8) 1 — cos %(8)

6. 4m—g sin(8) 690 Osin(8) 1+ cos(d) 6500 sin(8) (1 + cos(8))
_ sin 2(6) _ sin(0) ~ sin(0) 1
= lim — = lim = lim . =
600 sin(0) (1 + cos(8)) 6-00(1+cos(8)) 6-0 6 1+ cos(9)
~ sin(9) 1  sin(8) lim 1 1 1 1
= lim———— - lim———— = lim - = =1- = =—.
6-0 O  6-01+cos(8) 6-0 6 (lglrr(l)[l + cos(6)] 1+cos(0) 1+1 2
cos(0) ~cos(@) sin(6) ~ sin(0)
57. el_r)r(l)m = gl_r)r(l) T o - ‘191_r)r(1) cos(9) - (lgl_r)r(l) =cos(0)-1=1-1=1.

cos(6) _ cos(6)
Sn(g) ~ Jm2sin(6) cos(0) - e =

= éirré 2 cos(@) cos(8) = 2cos(0)cos(0)=2-1-1=2.

58. él_r)r(l) sin(26) cot(9) = él_r)r(l) sin(20) -

Alternate solution:
cos(8)  sin(28) cos(9) 1
sin(8) “e% 1 1 .sin(9)=
sin(26) 20 cos(9) 1 2 sin(20) cos(9) 6
6% 1 20 1 -Sin(9)=}91_r)r(1)? 20 1 .sin(9)=
2 sin(260) y cos(0) ’ g #1

=£1_r)r(1)1-£1_r)r(1) >0 lim — -Bl_r)r(l)sin(e)=2-1-cos(0)-1=2-1-1-1=2.

g_r)r(l) sin(26) cot(P) = él_r)r(l) sin(28) -

~1—cos(@) . 1—cos(8) 1+cos(8) 1 — cos %(6)
59. lim———~—=lim ; : = 11m — =
6-0 sin(0) 6-0 sin(@) 1+ cos(f) 6-0sin(8)(1 + cos(h))
) sin 2(9) ' sin(6) }91_1}(1) sin(0) gii‘l;l) sin(0)
AN sin(0)(1 + cos(6)) 650 1 + cos(8) }9111(1)(1 + cos(8)) gin(l) 1+ }Jin(l) cos(8)
0 0o _0_,

“T1+cos(0) 141 2
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