Exercise 3C
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2 ¢ Lety=arcsin 3x

sin y =3x
dy
cosy—=3
Y ax
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dx cosy
B 3
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3
1-9x?
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2 e Lety=arcsecx

sec y=x
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=X
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1
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f Let y=arccosecx
cosec y=x

1
sin y

=x
siny =
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2 g Let y:arcsin(LJ
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2 h Let y=arccosx’

cosy=x’
. dy
—sin y—=2x
Y
dy _ 2x
dx sin y
_ X
J1-cos’ y
2
1-x*

i Let y=e" arccosx

d_y =e" i(arccos x) + arccosxi(e")
dx dx

From question 1:
1

1-x

%(arccos x)=-— -

Therefore:
d_

- +e’arccos x
dx V1-x°
= ex

arccos x —

)

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



INTERNATIONAL A LEVEL

Further Pure Maths 3 Solution Bank

2 j Let y=arcsinx cos x

d_y =CoS xi(arcsinx) + arcsin xi(cos x)
dx dx

Let z=arcsinx

sinz=x
dz
cosz—=1
dx
E 1
dx cosz
B 1
\J1-sin’z
1
J1-x*
Therefore:
dy cosx o
— = —arcsinxsin x
dx 1-x2

k Let y=x’arccosx

d—y = X2 i(El.I'CCOS)C)+ElI'CCOS)Ci(X2)
dx

dx
From question 1:

d 1
—(arccos x)=—

dx 1-x°
Therefore:

2

d_y =— +2Xx arccosx
dx 2

1—x

X
= x| 2 arccosx —
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2 l Let y — earctanx

&_d
dx

Let z =arctan x
tanz =x

(arctanx) giren

sec’z—=1
dx

dz 1

dx sec’z
B 1
1+tan’ z
1
1+x°
Therefore:

arctan x

d_y_e
dx  1+x?

3 tan y =xarctanx
Let z =arctan x

tanz=x
seczzgzl
dx
&1
dr  sec’z
B 1
1+tan’z
B 1
RS

%(tan y)= %(xarctan x)

, dy

sec” y— =arctan x + 5
dx 1+x

d

& > (arctanx+ 5

dx sec”y 1+x
= 5 arctan x +
I+tan” y I+x

Solution Bank

tan y = xarctan x = tan’ y = x’ (arctan x)2

Therefore:
d_y B 1
dr  14x% (arctan x)

3 (arctan X+

.

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



INTERNATIONAL A LEVEL

Further Pure Maths 3 Solution Bank @ pearson

4 y=arcsinx

siny =Xx
cosy%=1
d_y: 1
dx cosy
-
J1-sin®y
_ 1
1-x°
dy 1
. -(1=x)
2 3
jx—);z—l(—2x)(l—x2) 2
X

d’y dy
1-x*)——-x— (1

( ) dx? dx 1)
Substituting into (1) gives:

(l—xz) X = [—x ! -
(l—xz)E (l—xz)i

X X

= == —=0, as required

(l—xz)E (1—)62)E
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5 y=arcsin2x
siny =2x

cosy%=2

dy 2
dx cosy

2
B J1-sin®y
2

N

When x = l
4
= arcsin (lj
7 2
_n
6
and
dy 2

Using y—y, :m(x—xl) at (%,%) with m 4 gives:

3

Challenge

y =cosxcoshx

dy

dzy

2

a = cos xsinh x —sin x cosh x

= cos x cosh x —sin x sinh x —sin x sinh x — cos x cosh x
=-2sin xsinh x

= -2sin xcosh x —2cos xsinh x

=—2sin xsinh x — 2 cos x cosh x — 2 cos x cosh x + 2 sin x sinh x

=—4cosxcoshx

Since y =cosxcoshx

dy
de*

=—4y as required
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