Complex Numbers - Q11 (22/5/21)

Exam Boards

OCR : Pure Core (Year 2)
MEI: Core Pure (Year 2)
AQA: Pure (Year 2)

Edx: Core Pure (Year 2)
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Find the modulus and argument of e10 —e 10 [8 marks]



7Tl oTTi

Find the modulus and argument of e10 —e 10 [8 marks]

Solution

Method 1

7T 9Tl

Write z = e10 — e~ 10 inthe form e®™ (e?™ — e~b™) [1 mark]
So a+b=-—8&a—b=—— [1mark]
10 10

Then a——— & b——0 [1 mark]
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and e10 —e 10 =¢ 10(e1o—e 10)

i

= e 10(2isin ( - )) [1 mark]
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Then |z| = |e 10

2LSlTL( )l = (1)(2511’1( - ))

: 4 .
= 2 sin (n — ?n) = 2sin (%) [2 marks]

i

and arg(z) = arg (e_ﬁ> + arg (2isin (4?”))

= -2 4+ Z=22=2% 12 marks]
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Method 2
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e —e 10
( 7T 91 . (7T . (97
= | cos (—) — CcoS ( )) +1i (Sm (—) — Sin (—))
10 10 10 10

1, 7m

= —2sin (5 (5 + =) ) sin (; G —=2))



+2c0s (3G + 3) sin (3 G5~ )
 2ain (=) sin () 2icos (= ) sin (%)
_ 25im (%) tin (2) + icos (2}

= 2sin () {cos (5 - 55) + isin (5 - o))
s (3 () ()

= 2sin %) =

. , 3 . 2W
So mod is 2sin (E) and arg is -



