Solving Trig Identities - Instructions

For students... see the next page for the questions.

For teachers...

1. Print all pages on B&W card
(or to be more colourful, pages 3-10 on white card and pages 11-18 on a variety of
coloured card).

2. Cut pages 3-10 to A5, these will be the templates onto which pupils will place the
pieces.

3. Cut the pieces from pages 11-18, being careful not to mix any up!

4. Match each of the puzzle pieces to the respective template.



The Questions

. sinftan@ + cos O = sech 10. tan*8 + tan? 6 = sec*§ — sec? O

. cosec B + tan 0 sec @ = cosech sec? 6 11. cos* 6 —sin* 6 = cos? 6 —sin? 6
. _ _ 2

. cosec 8 —sin@ = cot6 cos b 12. sin@ + cos @ = =205

sinf@—cos 6

. (sin@ + cos0)?> —1 = 2sinf cos b

sin @ 14+cos @

13. + — = 2cosecl
1+cos@ sin @
. (sin@ — cosec 0)? = sin® 6 + cot? 0 — 1
14 cosecd cos 0
. (secd +tanB)(sech —tanh) = 1 " cotf+tan6
1 1
. tan? 0 + sin? O = (sec O + cos 0)(secd — cos 6) 15 T T oo = 1
. sec? 8 + cot? 0 = cosec?6 + tan? 6 16, sinf_ =
cosf@ secO+tan 6

. (sin@ + cos 8)(1 — sin @ cos ) = sin® O + cos> 8



sinftanf + cos @ = secO cosec O + tan 6 sec @ = cosech sec? 0

sec = sech cosecB sec? 8 = cosecH sec? 6



cosec 8 —sin@ = cotf cos O (sin@ + cos@)? —1 = 2sin 6 cos

cotf cos @ = cotO cos b 2sinf cosf = 2sinf cos bl



(sin@ — cosec 8)? = sin?0 + cot? 0 — 1 (secO + tanB)(sec —tanb) = 1

sin?6 + cot?9 — 1 =sin? 60 + cot? 6 — 1 1=1



tan? 0 + sin® 0 = (sec8 + cos 8)(sec & — cos H) sec? 0 + cot? 0 = cosec?d + tan? 8

(sec + cosB)(sech — cos ) = (secH + cos 0)(secH — cos 0) cosec?6 + tan? 6 = cosec?0 + tan? 0



(sin@ + cos8)(1 —sin 6 cos @) = sin3 @ + cos> 0 tan* 0 + tan? @ = sec* 9 — sec? 0

sin® 0 + cos3® 6 = sin3 0 + cos3 0 sec*0 —sec? 6 = sec* O —sec? 6



cos* @ —sin* @ = cos? 0 — sin? 6 _ 1—2cos?8
sinf + cos @ =

sin@ — cos @

1 —2cos?0 B 1 —2cos?0
cos? @ — sin? 0 = cos? 0 — sin? 6 sinf —cos® sin6 — cos @




sin @ N 1+ cos@ _ 9 cosect _ 9
1+ cos@ sinf cosec cotd +tanf oS

2cosecH = 2cosecO cos B = cos @






1 1 1—sin9_ 1

+ =1 =
1+tan?8 1+ cot?d cos 6 secH + tan 8

1 1
secO +tan@ secBd + tan 6




sinftanf + cos @ = secO

2
sin“ @
+cos@ =sect
cos@
-2 2
sim“6@ cos 6
+ =secd
cos@® cosl
sin’ @+ cos” &
=secl
cosd
1
=secl
cos@

secO = secO

cosec 8 + tan @ sec 8 = cosech sec? 6

1 sin &
— +——— =cosecHsec’ 0
smf@ cos

cos’ @ sin? @

. — +— : = cosecOsec” O
sim@dcos" @ sinf@cos 6

cos’ @ +sin’ @

2
. . = cosecBHsec” 0
sin 6 cos
1 2

. —— =coseclsec” 0
sin 6 cos
1 1

: — =cosecsec’ 0
sin & cos

cosecB sec? 8 = cosec sec? 6



cosec 8 —sin@ = cotB cos O

.1 —sin 8 = cot@cosb
sin &
.2
,1 —SITI ezcoté’cosé’
sinfd sin@
— . 2
I_SI—nezcoté’cose
sin &
2
C(?S ezcotecose
sin &
cosd
——cosf =cotfcosb
sin &

cotfd cos@ = cotf cosb

(sin@ + cos@)? —1 = 2sin 6 cos

sin? @+ 2sin @cos@ +cos® @ —1=2sin Ocosd

1+2sin@cos@—1=2sincosl

2sinf cosf = 2sinB cos O



(sin@ — cosec 8)? = sin?0 + cot? 0 — 1 (secO + tanB)(sec —tanb) = 1

sin? @ —2sin @cosecd + cosec’d =sin* 0 + cot* O —1 sec’@—tan’ @9 =1

- 2 2 - 2 2 2 2
sin“@—2+cosec @ =sin"@+cot”0—1 l+tan“ @ —tan“ @ =1
sin“@—2+1+cot’@=sin’ @+cot* -1 1=1

sin?0 + cot?’9 — 1 =sin’?0 + cot? 6 — 1



tan? 0 + sin® 0 = (sec8 + cos 8)(sec & — cos H)
tan” @ +sin” @ = (sec @ + cos @) (sec & — cos H)

tan® @ +1—cos” @ = (sec @ + cos @)(sec & — cos &)

sec” @ —cos” @ = (sec @ + cos @) (sec & — cosb)

(secB + cosB)(secH — cos ) = (secH + cos0)(secld — cos )

sec? 0 + cot? 0 = cosec?6 + tan? 6

1+ tan® @ + cot” @ = cosec’0 + tan* @

1+tan® @ + cosec’0 —1 = cosec’0 + tan> 6

cosec?8 + tan? @ = cosec?6 + tan? 60



(sin@ + cos8)(1 —sin 6 cos @) = sin3 @ + cos> 0

sin @ —sin”* @cos@ + cos@ —sin @ cos” @ =sin> @ + cos’ @

sin @ —(1—cos” @) cos @ +cos @ —sin O(1—sin” ) =sin’ & +cos’ @

sin @ — cos@ + cos’ @ + cos@ —sin @ + sin’> @ = sin’ @ + cos’ &

sin3 0 + cos® 6 = sin® 0 + cos3 O

tan* 6 + tan” 0 = sec* 6 — sec*
tan” O(tan” @ +1) =sec* O —sec’ O
(sec® @—1)(tan® @+1) =sec* @ —sec” O
secH(sec” @ —1)=sec’ @ —sec’

sec*0 —sec? 0 =sec*H —sec? 6



cos* 0 — sin* @ = cos? 0 — sin? 0

(cos® @ —sin” @)(cos” @ +sin” @) = cos* @ —sin” O

cos? 6 — sin? 0 = cos? 0 — sin? 6

1 —2cos?0
sinf@ — cos @

sin@ + cos @ =

(sin @ +cosO)(sin@ —cosd) 1- 2cos” @

sin @ —cosd@ sin @ —cos @

sin@—cos’@ 1-2cos* 0

sin @ —cos @ sin @ —cos @
1—cos®’@—cos’@ 1-2cos* 0

sin @ —cos@ sin @ — cos@

1 —2cos?6 B 1—2cos?6
sinf —cos® sin6 — cos @




sin @ 1+ cos@

1+ cos@ * sin @ = 2cosect
: 2 2
sin . 0+ (1+cosb) 9 cosechd
sin &(1+ cosH)
sin” @+1+2cosé +cos” 6
. =2cosect
sin &(1+ cosH)
| 2+2cosfl 9 cosechd
sin 8(1+ cos )
.2(1 + cos ) 9 cosechd
sin (1 + cosB)
.2 =2cosect
sin &

2cosecH = 2cosecO

cosect 9
= COS
cot@ + tan @
1 1
_ = cosd
sin @ cot@ +tan@
1
. _ = cosd
sin @cot@ +sin @tan @
1
. —— =cos6
sin & cos @ + sin“ @
sin @ cos@
1
= cosf
S
cosf + S
1
- —— =cos6
cos” 8 4+ sin“ @
cos@ cos @
1
———— =cosd
sin © @+cos” @
cos @
cos@
=cos@

sin® @+ cos> 0

cos B = cos @



1 1

+ =1
1+tan?8 1+ cot?d

1 1
4T 2 =1
sec- @ cosec @

cos’ @+sin’ 6 =1

1=1

1—sin9_ 1
cos®  secH +tanh

1 sinf 1
cos@ cos@ secO+tand
secd —tand = !
secd + tan @
(secO +tanf)(secHd —tand) 1
secd + tan &  secO+tand
sec’@—tan’ 0 1
secO+tand  secd+tand
1+tan® @—tan’ 6 1
secO+tand  secOd+tand
1 1

secH + tan 6@ - secH + tan 6@



