PMT

( C3 ) DIFFERENTIATION Worksheet H

1 Differentiate with respect to x

a cosx b 5sinx C Cos 3X d sin £x
e sn(x+1 f cos(3x—2) g 4sn(3 —x) h cos($x+ %)
i sin?x j 2cos’x k cos’ (x— 1) | sin*2x

2 Use the derivativesof sin x and cosx to show that

a i(tanx)zseczx b E(secx)zsecxtanx
dx dx
d d 5
¢ —(cosec x) = —cosec X cot X d —(cot x) = —cosec” x
dx dx

3 Differentiate with respect to t

a cot 2t b sec(t+2) c tan(4t-23) d cosec 3t

e tan’t f 3cosec(t+ %) g cot’t h 4sec 1t

i cot(2t-23) j sec®2t k itan (m-—4t) | cosec® (3t + 1)
4 Differentiate with respect to x

a In(sinx) b 6™ c Jcos2x d e

e 2cotx f Jsecx g 3o h In (tan 4x)

5 Find the coordinates of any stationary points on each curveintheinterval 0<x< 2n.

a y=x+2snx b y=2secx-tanx C y=shXx+cos2x

6 Find an equation for the tangent to each curve at the point on the curve with the given x-coordinate.

wla

a y=1+sn2x, x=0 b y=cosx, X

ola

c y=tan3x, X= d y=cosecx—2sinkx, X

ENE

7 Differentiate with respect to x

COS2X

a xsinx b c €‘cosx d sinxcosx
X
e X2 cosec X f secxtanx g h S|n32x
tan x e
i cos’ x cot x j = k xtan® 4x | 30X
X C0S2X

8 Find the value of f ’(x) at the value of x indicated in each case.

a f(x) =sin 3x cosb5x, X= b f(x) =tan 2xsinx,

ENE
X
1

wla

X
1

ola

c f(x)= In(;cr:]o:x)

d f(x)=sin’xcos’x, X

wla
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C3 DIFFERENTIATION

Worksheet H continued

10

11

12

13

14

Find an equation for the normal to the curve y =3+ x cos 2x at the point where it crosses
the y-axis.

2+sinx

A curve has the equation y =
€ y 1-sinx

, 0<x<2n, x# %

a Find and simplify an expression for %
X

b Find the coordinates of the turning point of the curve.

¢ Show that the tangent to the curve at the point P, with x-coordinate ¢ , has equation

y= 6v/3x+5— /3.
A curve hasthe equation y =e”sinx.
2
a Find 7 and ﬂ
dx dx?

b Find the exact coordinates of the stationary points of the curvein theinterval -t < x<n and

determine their nature.

The curve C hasthe equation y = X sec x.
a Show that the x-coordinate of any stationary point of C must satisfy the equation
l1+xtanx=0.

b By sketching two suitable graphs on the same set of axes, deduce the number of stationary

points C hasin theinterval 0<x< 2.

y
y=f(x)

VAVAE

The diagram shows the curve y = f(x) intheinterval 0<x<2r, where

f(X) = cosx sin 2x.
a Show that f’(x) =2cosx (1 - 3sin’x).
b Find the x-coordinates of the stationary points of the curvein theinterval 0< x < 2r.
¢ Show that the maximum value of f(x) intheinterval 0<x<2r is g\@ :

d Explain why thisis the maximum value of f(x) for al real values of x.

A curve has the equation y = cosec (x— §) and crossesthe y-axis at the point P.
a Find an equation for the normal to the curve at P.
The point Q on the curve has x-coordinate % .

b Find an equation for the tangent to the curve at Q.
The normal to the curve at P and the tangent to the curve at Q intersect at the point R.

¢ Show that the x-coordinate of Ris given by 83+ 4n :

13
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