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Chapter review

1 tanx=2cotx, —180°<x<90°

= tanx =
tanx

= tan’x =2

= tanx = i\/z
Calculator value for tanx = +\/5
1s 54.7° (1 d.p.)

(&

54.7°
54.7°

©

Solutions are required in the Ist, 3rd
and 4th quadrants.

_
///

54.7°

©,

Solution set is;
—125.3°, —54.7°, 54.7° (1 d.p.)

2 p=2secld = secé’:g
qg=4cosld = cos@=%
1 1 4
secd = - 222 =p
cosé 2 1 g

) 1 1
p=sinf = —=——=cosecl
p sinf

q=4cotld = cot0=%

Using 1+ cot” @ = cosec’ 6

Q | oo

@ Pearson

Solution Bank

4 cosecd=2cotd, 0 <@ <180°

1 2cosd

sin@  siné
= 2cosf=1

a i

= (:089=l
2

= 0=60°

ii 2cot’@=7cosecd—8, 0<H<180°
= 2(cosec’ @—1) =7 cosecd—8
= 2cosec’ O—TcosecO+6=0
= (2cosecd—3)(cosecf—2)=0

= cosecld= % or cosecf=2

So sinf = % or sind = 1
3 2

®®

o L4

o 1s the calculator value.
sinf = 2
3

Calculator value is 41.8° (1 d.p.)
Solutions are 41.8°, 138.2°

1

q2 1 ) 5 Sll’le =

= 1+-—=— (multiply by 16p~) 2
16 p Calculator value is 30° (1 d.p.)

= 16p°+p’q* =16
= p’q" =16-16p> =16(1- p*)

Solutions are 30°, 150°
Solution set is:
30°, 41.8°, 138.2°, 150°
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Solutions are «° and (180 — «)° where
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4 b i sec(20-15°) =cosecl35°,
0<8<360° c i COSGC(X"‘E}:_\/E, 0<x<2m
-v= 15
1
= 20-15°)=—— . T 1
cos{ ) cosec135° = sm(x+—j:——
15) 2
sint35e= Y2 m
=sinl35 Ty Calculator value is )
Solve cos(20-15°) =g’ in the sin(er%j is negative,

interval —15°<260-15°<705° _—
The calculator value is 45° SO X +E is in 3rd and 4th quadrants.
cos is positive, so (260 —15°) is in the

Ist and 4th quadrants.

T @ Sox+£:5—n,7—n
15 4 4

So (20-15°) = 45°, 315°, 405°, 675° oo In m

o 22n0 o o 4 15 4 15
= 20= 6? ’ 33? ’ 42? ’ 69(? _I5n—4n 105n—-4rn
= #= 30°, 165°, 210°, 345 T 60
ii sec’@+tanf=3, 0<H<360° =7—1n, 101z
’ 60 60

= l+tan’f+tanf=3

= tan’f+tand-2=0

= (tan@-1)(tanf+2)=0

= tanf=1or tand=-2
tand=1 = 6=45° 180°+45°,

4
ii seczx:g, 0<x<2m

) 3
= cos’x=—
4

1.e. 450, 225° = COSXx = iﬁ
tand = -2, 2
calculator value is —63.4° (1 d.p.) Calculator value for cos x = +—3 is X

= 0=180°+(—63.4°)=116.6°
0 =360°+(—-63.4°) =296.6°

Solution set is:

As cosx is %, x is in all four

quadrants. Solution set is:

45° 116.6°, 225°, 296.6° x=£, n—E, Tc+£, gL
’ ’ ’ 6 6 6 6
_r sr Tm lin
6 6 6 6
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S Ssinxcosy+4cosxsiny =0
) 4 )
Ssinxcos y L Acosxsiny 0

sinxsin y sinxsin y
(divide by sinxsin y)

Scos y N 4cosx

Solution Bank @Pearson

¢ LHS =(I1-sinx)(1+cosecx)
= 1—sinx + cosec x — sinxcosec x

=]-sinx+cosecx—1

1
[as cosecx = —
sinx

siny  sinx = cosecx —sinx
So Scoty+4cotx=0 1 )
=———sinx
As cotx =2 sinx
S5coty+8=0 _ l-sin’x
Scoty=-8 sinx
8 _ cos’ x
coty= _E sinx
= So8x cos
6 a LHS =(tan@+cotd)(sinf+ cos) " sinx X
(sin@ cosﬁ =cosxcotx= RHS
_L J(sm0+ cos &)
cos 0 sin@
cotx COSX
(sin?@+cos’@) . d LHS = -
= —) (sin@+ cos 6) cosecx—1 1+smx
cos@sin@
CcoSX
1 ) ; COS X
= [—j (sin@+ cos 6) = SInx :
cos@sin@ 1 1 1+sinx
_ sind cosd sinx
~ cos@sin@  cosBsind cosx
1 1 _ _sinx __©OSX
= —_— l-sinx 1+sinx
cosd sind “in
X
=secl+cosecd= RHS
_ _Cosx  cosx
b LHS _ cosec x l — Sinx l + Sinx .
T cosecx— Sinx _ cosx(l+51r.1x)—c059.c(1—smx)
1 (I-sinx)(1+sinx)
___ sinx _ 2cosxsinx
= = 7.2
~ _sinx l—sm.x
sin x 2cosxsinx
1 cos’ x
= —Sinxz ) Sinx
1-sin"x §1n * T cosx
Sthx ) =2tanx = RHS
1 sin x

X
sinx 1-sin’x
1
1—sin’x
1
cos’ x

(using sin® x+cos’ x =1)

=sec’ x= RHS
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6 e LHS = ! + ! b Solve 200secx:—i, —2n<x<2n

cosecd—1 cosecf+1 \5

(cosecf+1)+(cosecd—1) 2
= = cosecx=——=

~ (cosec@—1)(cosecO+1) V3

2cosecd . NE)
=—— — = sinx=——

" cosec’ 61

_ 2cosecl

"~ cot’d

(1+ cot® @ = cosec’ )
2 sin’é

=—X
sind cos’ @ S A
1 sin @
X
cosd cosd
=2secftan@= RHS

(sec@—tanB)(secf+ tan ) @ @

Calculator value is —g

=2x

L s
[

f LHS = >
1+tan~ @

sec’@—tan’ @ Solutions in —271t < x <27 are

2—2
sec” 0 —E,—TE+£,TE+£,2TE—£
_ (1+tan’ @) —tan” @ 3 3 3 3
B sec’ @ i.e. _E,_2_n, ﬂ, Sm
1 3733 3
s’ 8 RHS = 0+ cotd)’
— cos’O= RHS = (cosecf+co z
:[ 1 +cosé’}
7 a LHS = sin x +1+‘cosx “\sing " sino

1+cosx sinx (1+cos€)2
_ sin’ x +(1+cosx)’ = g
~ (I+cosx)sinx (1+cos@)?
:sin2x+l+2cosx+coszx = 1—cos’ 0

(I+cosx)sinx _ (I+cosf)(1+cosb)

__2+2cosx ~ (1+cos)(1-cosh)
(14 cosx)sinx

‘(2 )2 E1+c056?E LHS
(sm X+ cos le) 1—cos®&
__2(1+cosx)
~ (1+cosx)sinx
_ 2
 sinx
=2cosecx = RHS
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9 a secA=-3, g<A<n,

10

i.e. 4 is in 2nd quadrant.

As 1+tan’ 4 =sec’ 4

1+tan’> 4=9

tan’ A=8

tan 4 =18 = i2\/§

As A is in 2nd quadrant, tan 4 is negative.
So tan A4 = —2\/5

secA=-3,s0 cos4= —%

As tan 4 = sin 4

cos A

242

sinA=cosAxtanA=—§x—2f=_

3
3 32 32
272 2x2 4
An alternative approach is to use the fact

that cosec> @ =1+cot*

So cosec 4 =

coseczA=1+cot2A=1+l=%

8
2
= cosec 4 =J_ri=4_ri

NP 4

T . o\
As ) < A< m, cosec 4 is positive, so

32

cosec 4 =——
4

secl=k, |k[>1
0 is in the 2nd quadrant = £ is negative

cosf = L
secld k

Using 1+ tan® @ =sec’ 0
tan’@=k*—1

Solution Bank

@ Pearson
¢ tanf=+Vk’-1

In the 2nd quadrant, tané is negative
So tan@=—k> -1

1 1 1
wnd o1 ko1

cotfd=

d Using 1+cot’ @ = cosec’ §
1 K-1+1 K

cosec’ @ =1+ = =

-1 k-1 k-1
k
So cosecd =+
k-1
In the 2nd quadrant, cosec@ is positive
As k is negative, cosecd = — k
k-1

11 sec(x+£}=2, 0<x<2nm
4
= cos(x+£j=l, 0<x<2x
4) 2

T 1 o1
= xX+—=cos —, 2m—cos —
4 2 2

_4n-3n 20m-3rm
12712
n 17

12

1. : :
12 arcsmLEJ is the angle « in the interval

T T R |
——< g <— whosesineis —
2 2 2

So arcsin (lj _I
2 6

Similarly, arcsin (—lj =-=
2 6

(1 ) 1 T T
So arcsin| — |—arcsin| —— |=——| —— |=
[3)-msn(-3)-5-(-5)
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2
13 seczx—T3tanx—2:0, 0<x<2m
= (1+tan’ x)—#tanx—2=0

= tanzx—%tanx—lzo

(This does factorise!)

(taner?J(tanx—x/g):O

= tanx:—T3 or tanx:\/g

Calculator values are —% and A

® | © @

€23

Sl

b

T © @ | c

) n 5t 4n lln
Solution set: —, —, —, —
376 3 6
14a secxcosecx—2secx—cosecx +2
= secx(cosecx —2)—(cosecx —2)

= (cosecx —2)(secx—1)

b So secxcosecx—2secx—cosecx+2=0
= (cosecx—2)(secx—1)=0

= cosecx=2or secx=1
) 1
= smx=5 or cosx=1

1

sianE, 0<x<360°

= x=30°(180-30)°
cosx=1, 0<x<360°,

= x=0°2360° (from the graph)
As cosecx is not defined for x = 0°,360°,
the equation is not defined for these
values, so x =0°,360° are not solutions
So the solution set is: 30°, 150°

Solution Bank

@ Pearson

15 arctan(x - 2) = —%

S A
£
3
T C

16

» = arccos x

17a Asl+tan’x=sec’x
sec’x—tan’x =1
= (secx—tanx)(secx+tanx)=1
(difference of two squares)
As tanx +secx = -3 is given,

so —3(secx—tanx) =1

1
= secx—tanx = _E
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17b secx+tanx =-3 19a LHS =sec’'d—tan*d
and secx —tanx = —% = (sec” 6 tan” @)(sec’ O+ tan” O)
= 1x (sec’ @+ tan’ 0)
i Add the equations (as sec’@=1+tan’ @

=sec’d—tan’ O=1)

10 5
= 2secx=—— = SeCxX=——
3 3 =sec’ O +tan’ = RHS

ii Subtract the equations b sec’O=tan’ O+ 3tand
= sec'@—tan" @=3tand
= sec’@+tan’ @=3tand
= tanx= —% (using part (a))
= (1+tan’@)+tan’ @ =3tand

= 2tanx:—3—{—%} :_g

¢ As secx and tanx are both negative, = 2tan’@-3tanf+1=0
cosx and tanx are both negative. = (2tan@-1)(tand—-1)=0

So x must be in the 2nd quadrant.

Q| - e

LA
(1) C

Ivi B 4 h i< in th
Solving tanx——g,w ere x 1s 1n the In the interval —180° < @< 180°

= tan0=% or tanfd=1

2nd quadrant, gives

tan@ = 1 = 0= tan’ll,—180°+tan’ll
x=180°+(-53.1°)=126.9° (1 dp.) 2 2 2

=26.6°,—153.4° (1 d.p.)

18 p=secO—tand, g =secHd+tand tanf=1 =>@=tan '1,—180°+tan"'1
Multiply together: =45°, —-135°
pq = (sec 8 — tan f)(sec @ + tan 6) Solution set is:

=sec’O—tan’ G =1 —153.4°, —135°, 26.6°, 45°

(since 1+ tan’ @ = sec’ 6)

1
= p=—

(There are several ways of solving

this problem.)
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20a y=sinx ¢ The curves are the same with the axes
VA interchanged.

The shaded area in (b) could be added to
the graph in (a) to form a rectangle with

sides 1 and %, as in the diagram.

_

SR

J. *sinxdx represents the area between
0

=Y

. : T
y =sinx, the x-axis and x = )

b y=arcsinx, —1<x<1

Ly
Area of rectangle = 1x n_n
2 2 2
2 3. 1 . P
So J. smxdx+.|. arcsinxdx = —
0 0 2
| . 1 1
B ¢ l * 21 cot60°sec60° = X
tan60° cos60°
1 r_2
2 NG

1
=—=X
V3
| 2B
_[ . arcsinxdx represents the area between T3

_ aresinx. the x-axi 1 .
y = arcsinx, the x-axis and x 22a The graph of y =2 -3secx is

y =secx stretched by a scale factor 3 in
the y direction, then reflected in the x-axis

0
and then translated by the vector [J .

P

y=2-3secx

2n 21

¥ T ]
3n - I

a4
(38

b -1<k<5
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23a The graph of y =3arcsinx —g is

y =arcsin x stretched by a scale factor 3

in the y direction and then translated by
0

the vector |

n 1,m

15 - 05 9 /5 1 I
»=3arcsin x -~

2

“1,-m)
b Curve meets the x-axis when y =0

) T
= 3arcsinx——=0
2
) T
= arcsin x =—
6
LT
=sin—=x

= x=

N[ = D

Curve meets the x-axis at (%, 0)

24a Let y=arccosx, 0<x<1
=cosy=x

=siny=v1-x
Note thatas 0 < x <1, 03y<%,

S0 sin y 1s positive

1_ 2
Thus tany = al ,
X

which is valid for 0 < x <1

2

= y = arctan
X

1—x?

So arccosx = arctan
X

Solution Bank

for 0<x<1

@ Pearson

b Let y=arccosx, —1<x<0
=>Ccosy=x

=siny=+1-x"
As —1<x <0, g<y£n,
S0 sin y is positive

siny 1-x°

=>tany=
cos y x

for—-1<x<0, g<y3n

T . . .
Note that as y > > it is not in

the range of y = arccos x

However, from the tan curve, we know

that tan(y —m) =tan y

VI-x*

So tan(y —m) =

for—-1<x<0, —§<y—TESO

We can now use the inverse function

1-x

y—Tm=arctan
X

1-x

So y = m+arctan
X

for—1<x<0

1-x*

Thus arccos x = 7t +arctan
X

for—1<x<0
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