R Differentiation

ROBINSON Worked solutions

This topic online

n y=x3+4x2—7x+2
Find b
dx (2 marks)

Mu(.t:.\o(.:) by the power, talke | o F the power; the +2 disappears

4y = 3x*48x-7
dx

il=3x2+%.z-7

dx

a ﬂx):5x4—2x2+9
a. Find £ (x)
b. Work out the value of f(-1)

(3 marks)

o.) J;’(x) s the dercvative; the 1 desappears
J.’(:x.) = 20x®- Y42

oc’(.z) = 20x° - 4x
b) Substitute x = -
J,'(-I) = 20x (-1)* -4 x (=)

= -20 + 4

J.’( -1) = =16

n The point P (4, -7) lies on the curve with equation y = X2 - 6x+ 1
Find the gradient of the curve at P. (2 marks)

i:)_ = 2x -6
dx

Substitute x = o into ~J.
dax

radient = 2 x4 -6

roadient = 2
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| 4 y=2

a. Find d
X

b. Find the gradient of the curve at the point where x = 2 3 marks)

a) Rewrite the Frocteon as o negative power cirst
y = bx + x?

ij_ = -6t 2%
dx

id..—.lx,- i

dx x*

b) Substitute x =2

Sl'o.d.‘i.ﬂﬁ‘t = 2X2 - i
12.

= 4 -5

jro.cla.e.n'(: =295

o, -
X

a. Find d
dx

b. Find the gradient of the curve at the point where x = -1

(3 marks)
o) Rewrcte as o M‘.so.t:.ve power or.f.rst

y = Yt 4 x

4y = -84

da
4922
dx x°

b) Substitute x = -1, and (-l)3 = -\

rodient = | - i
) (-\)?

= | +8

aro.a.a.e.nt =19
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n A curve has equation y = x> - 3x% + 5x

Find the x-coordinates of the points on the curve where the gradient is 5. (3 marks)
dY = 3x*-(x+S
dx

Grodeent s S, 5o put id— =S
dx
Ixl=¢x +S S
=S 3’ - 6éx o S

3x(x - ?.) o

x=20Qorfx=12

The curve with equation y = X2 - 8x + 3 has exactly one point where the gradient is zero.

Find the coordinates of this point. (3 marks)
d ) = 2x2-9
dx

d
Grodient is zero, so put T‘L =0
%

2x -9 (o)
42 2x Y +2
=2 2 o 2

Substitute x = 4 wato Y to cc:.ml the J-coord;m.ke.
y = Y* - x 4 +3=-3

(4, -13)
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n Water flows into a tank. The volume of water in the tank, V litres, t minutes after the water starts to
flow is given by

V=20t+6t5-6 for0<t<5

a. Find dv
dt
dv
b. Work out the value of ar when t =3
c. Explain, in context, what your answer to part (b) tells you. (4 marks)

o) O&OCJ.U‘Q.A‘%WJ:Q. V with re,spe.ct to t

4V = 20 412t - 3k
dt

ﬂ=zo+|zk-3t2
dt

b) Subsktctuke £ =3

4V = 20+12%x3-3 %32
dt

= 20 4+ 3¢ - 27
29
c) av s the rate the volume s CJ-\OJ\SU\S
dt

At £t =3 the wateris oc(.ow:.na en ot 29 Likres per minvte

n The curve C has equation y = X - 2x+ 1
Find the equation of the tangent to C at the point where x = 2

Give your answer in the formy = mx + ¢ (4 marks)

Fund the pouat: substitute 2 = 2 wato Y
y = 2°-2%x2+1=5

Fund the 3ro.diel\t From id—
dx

iﬁ_ = 3x*-2
dx

m = 3IR2*=-2=\0
Lcne throvgh (2, s) with gradient 10

y-5 % io(x - 2)

J -9 IOx - 20

S J \Ox - IS S

J=\Ox-|$
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m The curve C has equation y = x(x — 3)2

. dy
. Find =
2. dx

b. Find the equation of the tangent to C at the point where x = 4

Give your answer in the formy = mx + ¢ (5 marks)

o) Expa.nd. the brackets be pore J‘"ococ""‘"t“t""ﬁ
(x‘3)z=x1-6.z+1
y=x(xz'6x+1)=x3-‘xz+ﬂx

4y

dx

Ix?=-\12x ¢+ 19

id—=3xz-l2x+1

dx

b) Find the point: substitute 2 = 4 wato Y
y=ux(4-3)=x

Gradient: subskotute x = 4 cako S

dx
m = d3xui-2x4+9=19
Lcne thf003h (u, 4) weth Sro.d.u./\'(: 9

J-'-i '1(.:-4)
y- 9x - 36
M y Qe - 32

J=‘13:.-‘52.
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