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Practice 5.4 (cont’d)
8. a) 1l b) sinZx c) cosec?x d) sinZx e) secx f) 1
cos’x —cos’x 1
sinx — sindx
cos?x(1 — cos?x) !
sinx(1 — sinZx)
cos?x X sin’x !
sinx X costx
1=1
10. )\f“f b) V3 - 2 J V6 —-1V2 d)ﬁ—;ﬁ e2-V3  fHV2-s
11. a) sinfx =1 — cot?x sin?x b) sinxcotx = cosx
1 —cos?x=1— cot?xsin’x SR cosx
sin? x . 27 sinx
1 = cos?x=5— =1 — cot?xsin2x sinx _
sinZx ———(0SX = COSX
cosix . . Sinx
1= sinfx =1 — cot?xsin?x COS X = COS X

1 — cot?xsinZx =1

cotZx sin2x



12.

cotx — tanx s
(4) e ey 2cos?x — 1 d) tanx(sinx + cotxcosx) = secx
. sinx [ . C0S X
osx _ sinx m(smx + mCOSX) = secx
ShX__COSKX _ 5 cos2x — 1 sinlx
cosx , sinx — + COSX = secx
sinx  Cosx CPSZX ,
cosz.x— sin? x SRRy XC;;OS X = secx
SIN X COS X _ 2
cosx + sinfx 2cos’x — 1 _
sinx cos x cosx Secx
cos? x — sin?x Sin X €os X
; e 3 e X = secx
Sin X Cos X c0sx + sin?x 200s°X — 1 S e
c0s?x — sin? x
LosTx—sin°x 3 i
cosx + sin?x 2cos’x — 1
c0s? x — sin?x
g = 2costx — 1
cos?x — sin?x = 2cos?x — 1
cos?x — (1 — cos?x) = 2cos?x — 1
2c0s2x — 1 = 2cos?x — 1
e) (1 —sinx)(1 + cot?x) = cot?x f) sinzxzcot2xsecx= cos X
2 Dy 2 g 1
cos? x cosec’ x = cot? X sin?x X ——“_’SZ: X —— = cosx
cos2 x = cot?x i
= COSX = COSX
s’x _
sintx . COUX
cot?x = cot?x
g) cosxVsec?x — 1 =sinx h) tan?x + cos?x — 1 = sin x tanx
cosx Vian2x = sinx tan? x + cos?x — (cos?x + sin?x) = sin?x tan?x
g tanZx + cos?x — cos?x — sin? x = sin?x tan? x
snx . tanzzx — sin?x = sin?x tan?x
= sinZx . .
Goax cosx anx i sin2x = sinZxtan?x
sinx = sinx
sinlx( i 1) = sin x tan?x
COs“ X
sin?x (sec2x — 1) = sinx tanx
sinZx tan?x = sinxtan?x
a) -sinx b) cosx ) sinx d) cosx e) sinx
1 J
f) -cosx g) tanx W—== i) —tanx

tanx

Practice 5.4 (cont’d)

13.

Demonstration 1

e from Step (1) to Step @ because cos?a = 1 — sina

e from Step (@) to Step () because —sin2a — sin?a = -2sinZa

e from Step 3 to Step (@ by adding 2sin?a and subtracting cos 2a to both sides of the equation
e from Step (@ to Step (®) by dividing both sides of the equation by 2

e from Step ) to Step (&) by completing a square root on both sides of the equation

« from Step (® to Step () by applying the value 2 to the variable a

e from Step () to Step (&) because 2(%) =p

Demonstration 2

e from Step (D) to Step (@ because sin2a = 1 — cos?a

e from Step (@ to Step ) because cos?a — 1 + cos?a = 2cos?a — 1

o from Step 3 to Step (@) by adding 1 to both sides of the equation and inverting both sides
e from Step (@) to Step () by dividing both sides of the equation by 2



e from Step () to Step (&) by completing a square root on both sides of the equation
* from Step (€ to Step () by applying the value g to the variable a

e from Step (?) to Step (&) because 2(?) =b=b

1 — cosx
14. a cosecx — cotx)l = ——=
) ( Otx) 1+ cosx
1 — cos
cosec?x — 2C0Secx Cotx + cot2x = ——=X
1+ cosx
1 a1 cosx , cos’x _ 1 — cosx
sinZx sinx sinx sinZx 1+ cosx
1 — 2¢osx + cosix 1 — cosx
sin? x 1+ cosx
cos?x — 2cosx + 1 1 — cosx
1 — cos?x 1 + cosx
(1 — cosx)? 1 — cosx
(1 = cosx)(1 + cosx) 1+ cosx
1 — cosx 1 — cosx
1+ cosx 1+ cosx
T+tan’x _ .
9 coseclx . @nx
se?X ..,
coseclx  @n‘x
1
2
= fanlx
sinx
I P |
oy X sin’x = tanx
sin? x
7— = tan?x
cos?x
tanZx = tan?x
sinfx
e) T—cosx = | Hoeosx
1 — cosix
Ty 1+ cosx
(1 + cosx)(1 — cosx)
T — ek =14 cosx
1+ cosx=1+4 cosx
) tan?x — sin’x = sin2x tan?x
SI?X o o )
oKL ¥ sSin“x = sin‘“ x tan‘ x
sinx _ sin?xcos?x _ it
cos?x cos?x Al
sinx — sin?xcos?x I
cos?x
sin?x (1 — cos?x) .3 5
—. = sin“xtan‘x
SIRXS0X _ gin2 xtan2x
cos? x
in2
- Sinc x PR % ] 2
Sin X—C052X Sin‘ x tan< x

sinxtan?x = sin?xtan?x

b)

d)

f)

secx  tanx _ 1
osx  cotx
1 sinx
Cosx COS X — 1
cos X s X
sinx
1 1 sinx sinx 1
Cosx ~T cosx  CoOSX ~ COSX
1 sinfx _ 1
cos? x cosZx
sec?x — tanZx =1
1=1

(2sinxcosx — 1)(2sinxcosx + 1)

= 4sinZx — sec’x

(1

+ sinx)(1 — sinx)

4sin?x cos?x — 1 ;
———————— = 4sin?x — sec’x

1 = sin?x
4sin?x cos?x — 1 .
e = 4sin? x — sec’x
4sin? x cos? x 1 ;
. — —5= = 4sin?x — sec?x
cosix cos? x

4sin?x — sec?x = 4sin?x — sec?x

sec?x (1 — sin?x cos?x — cos*x) = tan?x

sec?x — sectxsin?x cos?x — sec?x cos* x = tan?x

1

sin? x cos?x — cos* x = tan?x

cos’x  cosix cos? x
T sin?x — cos?x = tan?x
sec?x — (sinx + cos?x) = tan?x
sec?x — 1 = tanZx
tan?x = tan?x
sec?x + cosec’x = —21—2—
cos? x sin?x
1 11
cos’x  sin?x cos? x sin? x
sin? x cos’x  _ 1
cos? x sin2 x cos? x sin? x cos? x sin? x
sin?x + cos? x _ 1
cos?x sinx cos? x sin? x
11
cos? x sin? x cos? x sin? x



Practice 5.4 (cont’d)

15

16.

17.

a) sin3x =sin(x + 2x)
= Sin X C0S 2X + COS X'sin 2x

sinx cos(x + x) + cosxsin(x + x)

= sin x(cos xcos x — sinxsin x) + cos x(sin xcos X + sin xcos X)
= sinx(cos? x — sin2x) + 2cos x sin x os x
= sinx(1 — sinx — sin?x) + 2sin x cos?x

= sinx(1 — 2sin2x) + 2sinx(1 — sin?x)
=sinx — 2sinx + 2sinx — 2sin3x

= 3sinx — 4sin3x

sin(2x + 2x)

sin 2xcos 2x + sin 2x cos 2x
25sin 2x cos 2x

= 2sin(x + x)cos(x + x)

b) sindx

Il

= 2(sinx cos x + sin x cos x)(cos x cos x — sinxsin x)

= 2(2sinx cos x)(cos? x — sin? x)
= 4sin x cos x(cosZx — sin? x)
4sin x cos® x — 4sin3 x cos x
sin(3x + 3x)

sin3xcos 3x + sin3xcos3x
2sin3x cos3x

a)\/z—\/i b)\/2+\/2+\/37
2 2
V2—\2/2+\/5 §2-13

) sinbx

0-1-v2 d) V2 -1

g) 2—V22+\/2_ h)_\/ZE\/E

k) 2—-V2-V3 |)_\/2+\/§
2+\/2.——\/§ 2

b) tan(x + 51x)
tanx + tan51n

1 — tanxtan51x
tanx + 0

1 —tanx X0

tanx

d) tan(211m — x) = -tanx

= tanx

= tanx

= tanx
= tanx

tan211x — tanx

e) 3
" \V2-V2 TS
<= e
a) cos (1000 — x) = cosx
cos 1000zt cos x + sin 1000z sin x = cos x
1 cosx + 0 sinx = cosx
COSX = COSX
. n
) sm(i + x) = C0S X
sin%cosx+ sinxcos% = COS X
1cosx + sinx X 0 = cosx
COSX = COS X
31 3
e) oS (—2— + x) =sinx
3n v 3T e .
C0S5-COs X — sin=rsinx = sinx

0cosx — -1sinx = sinx
sinx = sinx

1+ tan211mtanx = tanx
0—tanx _ i
140
-tanx = -tanx
f) sin(x — 101x) = -sinx

sinx cos 101z — sin 1017 cos x = -sinx
-1 sinx — 0 cosx = -sinx
=sinx = -sinx



Practice 5.4 (cont’d)

cot x
18. a) COsecx — sinx

Cos X

Sinx
,—1 —sinx
sinx
cosx
Sinx
T sin®x
sinx  sinx
cosx
sinx
1 — sin?
sinx
cosx
Sinx
cos? x
sinx
COS X sin x
sinx cos? x

= Secx

= secx

= secx

Y = Secx

= 5eCX

= SeCX

1
T = 5AEX

Cos x

SeCx = secx

Sin X secx

cosecx V1 — sin?x

Sin X secx

cosecx Vcos? x
Sin X secx
COSeC X oS X
1

sinx —
COS X

0

= tanx
= tanx

= tan?x

————= K

=05 X
sinx

== = tan?x

—= X =—= = tanx

= tan2x

tan?x = tan?x

cos? x tan x

e) cotx

sin X sinx
COSZX— XKi—r0
oS X Cos X

sinZx

sinx
g) —— C0Secx = Cosx

secx
sinx 1
e 105
Secx sinx
1
—= COSX
Secx
1
- = CosXx
Cos x

COSX = COSX

= sinZx

= sin?x

= sin?x

= sinZx

cosZx
b) 1 — cos?x
C0sx
sinZx
cot? x + sin?x + cos?x

cot?x + 1

+ sin?x + cos?x = cosec?x

+ sin?x + cos?x = cosec? x

cosec? x
cosec? x

cosec? x = cosec? x

d) cos?xtanZx + cosix = 1

sin? x

(OS2 Kk —— <+ Costi=1
cos“x
sin?x + cos?x = 1

1=1

f) sin?xcot?x + sinZx = 1

; cos?x .
SinfX—==— + sinfx =1
Sin“ x
cos?x + sinx = 1

1=1

h) (1 — cos?x)cot?x = cos?x
sin2 x cot? x = cos? x
Lo C0sPX
sin?x —=— = cos? X
Sinx
€0s2x = cos2 x



19. You have: sina = ﬁ andsinb = -

2 5
a) tan(a — b) = % b) sin(a + b) = sinacos b + sinbcosa
=2 sin(a+b)=ﬁ><o.8+o.6><—l
tan(a—b)=—43 22\/§ 3 :
1+-V3X g sinfa + b) ==+ 35
tan(a — b)=%5ﬁ sin(a + b)=—_3%\/§—
¢) cos(b — a) = cosbcosa + sinbsina d) tan2a = tan(a + a)
_ 1 ﬁ __ tana +tana
cos(b — a) = 0.8 X 2+0.6>< 5 tan2a =4 _——
e BB __V3+V3
cos(b—a) =5 + \}9 tan2a—1_(_\/§)(_\£)
-4 + 3V3 "
cos(b—a) == tan2a=—£_\2—/—§
tan2a = V3

20. The altitude (in km) of the rocket corresponds to the tangent of the angle of elevation. To show that the statement
“When the measure of the angle of elevation O doubles, the tangent of this angle doubles” is false, it suffices to find
a counter-example.

Let the angle of elevation be % rad. The tangent of% is \/75 The double of—g- rad is % rad. The tangent of% is V/3.

Since V3 is not double ~\;—§ you can confirm that the statement is false.



