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1.  Inthe figure, AEFG, BFC and BGD are straight lines. Z4BC = 30°, ZCBD =45°
and LZACB=ZAEC=/AGD =4/BDC=90°. Let CD =a.
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(a) Express the lengths of AC and BC in terms of a.
(b) Hence, find the value of sin 75°.
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Without using a calculator, find the values of the following expressions.

(a) ©08”3°+c0s” 6°+cos” 9°+...+cos’ 45° +... + cos” 81°+cos’ 84° + cos” 87°

tanl°tan3°tan 5°...tan 85°tan 87° tan 89°

(b) - - - . - -
sin®1°+sin® 2°+sin? 3°+...+sin> 87° +sin> 88° + sin? §9°

(Challenging 3B09_e Q.10)



3. Itis given that sinfcosé = % , Where @ is an acute angle and siné > cosé.

(@) By using the identity a® +5* = (a+b)* —2ab, find the value of
sin* @ +cos* @ without evaluating 6.
(b) (i) By expressing (sind +cos)’ in terms of sinfcosé, find the value
of sin@ + cos@ without evaluating 6.
(ii) By expressing (sin@ —cosd)’ in terms of sinfcos@, find the value
of sin@ — cos@ without evaluating 6.
sin* @ +cos* 6

(¢) Hence, find the value of —

without evaluating 4.
sin® @ —cos* @ &
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(Challenging 3B09 e O.11)
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