INTERNATIONAL A LEVEL

Pure Mathematics 3

Exercise 3E

1 a arccos(0)istheangle a in 0<a <~

for which cosa =0

Refer to graph of y=cosf = a= 72[

So arccos(0) = %

b arcsin(l) is the angle & in —g <a<k

for which sina =1

Refer to graph of y=sinf = « :g

So arcsin(1) =§

) . T T
¢ arctan(—1) is the angle & in — By <a<—

for which tang = -1

So arctan(—-1) = —%

Solution Bank
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: 1) .
d arcsm(—i} is the angle «

) T T ) )
n ——Saéaforwhlch sing = —

. 1
So arcsmL—E =——

///%
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1. .
e arccos(——} istheangle c in0<a<m

2

for which cosa =—

So arccos(—ij =
2

A

f arctan[—%j is the angle o

\
\\QGD

in —£< oz<E for which tana =——
2 2 3

(. m)

g arcsianinEJ is the angle
3

) T T ) ) . T
n —5 <a< 5 for which sing = smg

So arcsianinEJ _I
3 3
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1 h arcsin(sinz?n] is the angle « in b sin[arcsin(—%jj
T T . . . 2n . 1
—— < a <— for which sina =sin— arcsin| —— | =«
2 2 3 L 2J
[ . 2n
So arcsmLsm?J =3 where sina=—% : —géasg

(1)
So arcsmL——J =—

> @ ( 16 ( m)
7

= sin| arcsin ——“ I
()7

C c tan(arctan(—l))

N arctan(-1) =«

T T
where tana=-1, ——<a <—
2 2

So arctan(—1) = —%

/—\
l\)l»—‘
N—
I
A
+
/—I\\
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I
o

1
2 a arcsmL J-i—arcsm

b arccos(%j _ arccos(—%\ _T_ 2_75 __r = tan(arctan( 1)) = tanL

d cos(arccos 0)

arccos0 =« where cosa =0, 0<a<n

T

So arccos0=—
) ! 2
3 a smLarcsm—)
T
= cos(arccos0) = COSE =0

1 ) 1
arcsma = a where sina = >

1
_r T 4 a sin| arccos—
and 2£a£ L 2)

1 =
arccos— = —

o a o

So arcsin— =
2

[\)
o &
W

. T
sin— =
3

= SlnLarcsmlJ =sin E l
6 2
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4 b cos[arcsin (—%D
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NEX:
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()
c tanLarccosL—TU
(o)

arccos| ——— | =
2

2
where cosa =——, 0<a<n

®N
-

\/5\ 3n

N\
& ©

(
So arccos| —— | =—
72 )7
tan3—n=—l
4

d sec(arctan\/g )

arctan \/_ = g
(the angle whose tan is \/g)
sec— = L1 2

cost J
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e cosec(arcsin(—l))

arcsin(—1) =«

where sina = —1, T ca<
2 2
So arcsin(—1) = I
2
. 1
= cosec(arcsm(—l)) =—
Sm(—%)
-1

()
f smLZarcsmLTU
arcsinT:E

(AN a
So smLZarcsmL%U = sma =1

5 As k is positive, the first two positive
solutions of sinx = k are arcsink and

n—arcsink ie. o and t—«a
(Try a few examples, taking specific
values for k).

o .m T
6 a arcsinx is the angle « in 5 <a SE

such that sina = x
. ) T
In this case x =sink where 0 < k < )
As sin is an increasing function
) . T
sin0 < x <sin—

= 0<xx«l

b i cosk=+Vl-sin’k =+V1—x*

k is in the Ist quadrant = cosk >0

So cosk=v1-x*
ii tankzsmk: i
cosk 1—x2
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6 ¢ k isnow in the 4th quadrant, where cosk 7 ¢ The graph of y =arccos(2x+1) is
is positive. So the value of cosk remains y=arccos x translated by the vector

the same and there is no change to tank. -1
0 and then stretched by scale factor 1

V2 L
7 a The graph of y = 5 + 2arcsinx 1 in the x direction
. y A
y =arcsinx stretched by a scale factor 2 -
in the y direction and then translated by .\ ]
. t 0 : y = arccos(2x + 1)
e vector | , !
2 i x|
E 2
g y= % + 2 arcsin x E
3m | |
2 |
= 0 %
Tk
d The graph of y = —2arcsin(—x) is
n y=arcsin x reflected in the y-axis, then
reflected in the x-axis and then stretched
by a scale factor 2 in the y direction
0 N Y/
B
_x E
—] ™
2 z
: - _2arcsin (-
b The graph of y = 7 —arctanx is . Y aml;n( Y
y =arctanx reflected in the x-axis and - r
0 | _z |
then translated by the vector 5 2
7[ !
S =1
3r
2

S
)Y
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8 a y=arcsinx

bl
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9 a Lety=arccosx

ral=

T T
Range is —— <f(x)<—
g 5 (%) 5

b The graph of y = f(2x) is the graph of

y =1(x) stretched in the x direction by

scale factor %

y=g(x)

=

B3| —
b= =

I
2

¢ g:xi>arcsin2x

The domain is —% <x< 1

\S]

d Lety=arcsin2x

= 2x=siny

1.
= X=—siny
2

1
So g7 :x > —sinx, PP
2 2 2

AsOSxSl:OSyS%

cos y = x, and using cos’y +sin” y =1

= sin’ y =1-cos’y

:>siny:\/l—coszy=\/1—x2
Note, siny >0 since 0< y <
so siny #—v1-x’

siny =V1-x’

= y =arcsiny1—x’

Therefore, arccosx = arcsiny 1— x>
for0<x<1

(SRS

T
For —1<x <0, Eéarccosxén
. T
But arcsin has a range of [—E,E}

So arccos x # arcsinV1— x?,
for —1<x<0
An alternative approach is to provide

a counterexample.

1
Letx=——
R

3n
arccosx = —
4

arcsinVl—x* = arcsin% = %
2

So arccosx # arcsiny1— x*

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 3

Solution Bank

Challenge
a y=secx
Y :
!
' ! >
o1 8 - ¢

b Reflect the graph drawn for part (a)

in the line y = x

y=arcsecx,x<-1,x>1

. T
Range is 0 <arcsecx <, for arcsecx # —
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