Edexcel A level Maths Further differentiation (’

Section 2: Differentiating trigonometric functions

Section test

1. The derivative of cos2x s

(@) —sin2x (b) —2sin2x
(c) 2sin2x (d) sin2x

2. The derivative of In(sin x)is

COS X 1
(@ — (b) —
sin x sin x
1 COS X
© —— (d) - X
COS X sin x
3. The derivative of sin xcosx is
(a) —sin xcos x (b) cos® x+sin® x
() cos xsin x (d) cos® x—sin’ x

COsX

4. The derivative of e*" is
(a) e—sinx (b) Sinxecosx
(C) _Sinxecosx (d) esinx

5. Find the gradient of the curve y =tan2x at the point with x-coordinate 0.

6. The derivative of ~/sin2x is

2) COS X (b) COS 2X
\/sin x \Jsin 2x
COS 2X COS 2X

9 \/sin 2x @ 2+/sin 2x
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Edexcel A level Maths Further diff 2 section test solns

7. Giventhat y=

tan 2x

a —
(@) COS 2X
tan 2x

C0S 2X

(©)

8. Find the gradient of the curvey =

2tan 2x
COS2X

1+cos X

at the point (%1}

9. The deviation x cm of a spring at time t seconds is given by x = 5 sin 3t. Find the
rate of change of the deviation after 1 second.

10. The gradient of the curve y =cos2x°when x = 15 is:

Va
@ ~180

73
(© ~ 180

(b) -1

(d)1
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Solutions to section test
1. gZGDSQ/Y
, , dy ) ,
Usiting the chain rule, P =—sin2xx2=-2sln22x
X
2 g:Lw(s’w\,x)

) du
Let w=sinx :>d—=cosx

X
dg 1
=lnu ===
g du  u
d dy o 1
Usting the chain rule, °g %Y, —XCOS X = G/OSX = cot x
dx du dx wu st x

3 Y= Sl X CosS X

, du
et u=stin x = —=cos X
dx

dv ,
letv=cosx —=>—=—-58SlNX
olx
dy

Using the product rule, d— = sl x X —sln x +c0S X X60S X
X

=c0s® x —sin”® x

oS X

‘4—} g =e
Au i
Let u=cos X —=>—=—SlNX
dx
ad
y=¢ = g _ e“
du
d d du
Uusting the chatn rule, q = _5)(_ =e“x—sin x =—sin xe
dx du dx
sin2x
5, Y= tan22x =
COS 22X
AY cos2xx2c082x —stn2xx—2sin2x
dx cos* 2x
_2c0s®2x+2sin2x 2
cos® 2 x cos® 2.x

, 2
when x = 0, gradient =— =2
1
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&, =sin2x =(sin 2x)%
Y

, du
Let U =sSln2x = —=200S2X
dx
. dy . 1
=[/(Z :}—:1[475 =
g du ° 2Ju
d Ay du 1 COS2X
Uusting the chatn rule: g % X— = XRC0SRX = ———=
dx  du dx 2Ju st 2 x
FoY= =(cos2.x)*
COS2X
, , dy ,2 .
Ustng the chain rule, P —(cos2x) " x—2sin22x
X
_2sin2x
cos® 2.x
_2tan2x
OS2 X
1 -1
g, g=—=(1+005/<)
1+c0s X
du ,
let u=1+cosx —=>—=-slnx
dx
a 1
y=u" :>—g=—b[2 =——
du u
o d odu 1 st x
Usting the chain rule: g %9, %% _ ——X-slhx=—-——
dx du dx u (1 +cos x)
A sinz 1
when x =%, gradient = = = =1

(1 +cosZ)* (1+0)?

9. x=5slnzt

d
d_/; =5 X3c0s3t =15 cos 3t

dx
whent =1, E =15¢083 = —14.85

The rate of change of the deviation is ~ 14.85 cm / second,

o X X
10, Yy =cos2x° =cos| 2X—— |=00S| ——
120 90

4 0of 5 14/07/17 © MEI
integralmaths.org



Edexcel A level Maths Further diff 2 section test solns

y T, | mx15 T , («
when x = 15, gradieat = ———sin =— sw\,(—j
90 90 90 &
o1 7
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