A-level Unit Test: Trinonometry
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1. Show that the equation tan 2x = 5 sin 2x can be written in the form (1 — 5cos 2x)sin 2x =0

2. Prove that tan x + cot x = 2cosec 2x

1-cos2x

3. Prove —
sin 2x

= tanx

X
4. Prove cosec x + tan x = cot 5

5. Show that cosec 2x + cot 2x = cot x

6. By writing 3x = (2x + x), show that 3x = 3sin x — 4sin’ x

7. Use the identity cos®x + sin*x = 1 to prove that tan’x = sec’x — 1
8. Show that (sin x + tan x)(cos x + cot x) = (1 + sin x)(1 + cos x)

9. Show that sec®x — sin’x = tan’x + cos’x

1-sin2x .
10. Prove that ———————— =ssin x
cosec x—2cosx

11. Prove that sin x + sin 2x + sin 3x = sin2x (2cos x + 1)

12. Prove the identity ——— = tan”® =

1_
1+cosx 2
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Total marks: 26




Mark Scheme

1.
tan 2x = 5sin 2x M1
sin2x .
osox = 5sin 2x
sin 2x = 5sin 2x cos 2x Mi
sin 2x — 5sin 2x cos 2x =0
(sin 2x)(1 — 5cos 2x) =0 M1
(1 —5cos2x)sin2x=0
2.
. . 2 2
sinx cosx  sin®x+ cos‘x
tan x + cotx = — = - M1
cosXx sinx CoSX Sinx
sinx+ cos®x _ 1 2 M1
cosx sinx ___ cosxsinx 2
2cosxsinx
2
sin2x M1
=2 cosec 2x
3.
1-cos2x _ 1—(1-2sin?x) M1
sin2x __ 2sinxcosx
_ 1-1+2sin’x
2sinxcosx
__sinx M1
cosx
=tan x M1
4.
1 Ccosx
cosec x ttanx =——+ — M1
sinx _ sinx
1+cosx
— sinx M1
1+2c0s?2-1 2cos?Z
_ 2~ _ 2 M1
. X X . X X
2sin-=cos= 2sin=cos—
2 2 2 2
cosf
=—x=cot> Mi
sin= 2
2
5.
1 cos2x
cosec 2x + cot 2x = — -
sin 2x sin 2x M1
__ 1+4cos2x
sin2x
_ 1+(2cos?x-1) M1
2Sin x cosx
2cos%x
2sinxcosx
cosx M1
sinx
=cotx M1
6.
sin (3x) = sin (2x + x)
=sin 2x cos x + sin x cos 2x M1
= 2sinx cos x (cos x) + sin x cos 2x
= 2sin x cos*x + sin x(1 — 2sin’x) M1
= 2 sin x(1 — sin*x) + sin x(1 — 2sin” x) M1
=2 sin x — 2sin’ x + sin x — 2sin’ x
. o M1
= 3sin x — 4sin’x

% Vhaks.




cos?x + sin’x = 1
cos’x sin®x 1 M1
cos?x — cos?x _ cos?x
1 + tan’x = sec’x M1
Therefore, tan’x = sec’x - 1
8.
=sinx cosx +sinx cotx +tanx cosx+ 1
) : M1
=sinxcosx+cosx+sinx+1
=sinx(cosx+ 1)+ cosx+ 1 M1
=(cosx+ 1)(sinx+ 1)
9.
(LHS) 1 + tan’x — (1 — cos?x) M1
= tan’x + cos’x M1
10.
_ sinx(1-sin2x)
(LHS) ~ sin x(cosec x—2cosx) M1
_ sin x(.1—sm 2x) M1
1-2sinxcosx
_ sinx(1-sin2x)
1-sin2x M1
=sinx
11.
(LHS) =2 sin x+23x cos =% 1 sin 2x M1
=2 sin 2x cos (-x) + sin 2x
=2 sin 2x cos x + sin 2x M1
= sin 2x(2 cos x + 1) (RHS)
12.
3 1—(1—25in2§)
(LHS) = 1+(2605292—C—1)
. 2X Ml
_ 2sin >
B Zcoszg
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