4.4 Answersto 4.2 Exercise
GCSE Mathematics
Differentiation |
4.4.1 Solution to 4.2 Example (Teaching Video)

k(X) = 252 — 3x" + X - 3% + 2
(i) Ko =188 - 21X + 5x* - 9x% + 2
(i)  K’(x) = 144x" — 126X + 20X° — 18x
(iii) k() =2-3+1-3+2
=-1
Thus (1, k(1)) = (1,-1)

(iv) K@ =18-21+5-9+2
= —5 .. Sloping downwards atl, —1)
(v) k”(1) = 144—- 126+ 20 — 18

= 20 As this is positive curve is bending anticlockwise & — 1)

[ 10 marks]



4.4.2 Solutionsto 4.3 Exercise

Answer 1
p(x) = 002X + 05

(1) p(x) = 0.06x°

[ 2marks]
(ii) p’(x) = 0.12x

[ 2marks]
(iii) p®GB =3

Thus (5, p(5) = (5 3)

[ 2marks]
(iv) p'(5 = 15 .. Sloping upwards at5, 3)

[ 2marks]

(v) p” (5 = 0.6 As this is positive curve is bending anticlockwisg & 3)
[ 2marks]



Answer 2

(a)

(b)

(c)

(d)

(e)

(1) (0, 0) (i) (1, 1) (i) (=1,-1)

[ 6 marks]
f (x) = 6x° — 125 + 4x + 1

[ 2marks]
(1) f7(0) =1 Yes, graph slopes upwards (@@, 0)
(i) f’(1) = -1 Yes, graph slopes downward@t, 1)
(i) f'(-1) = 3 Yes, graph slopes upward@tl1, —1)

[ 6 marks]
f7(x) = 30x* — 36x° + 4

[ 2marks]
(1) f70) = 4 Yes, graph bending anticlockwise @, 0)
(i) f7(1) = -2 .. Graph bending clockwise at (1, 1)

(i) f7(-1) = -2 .. Graph bending clockwise &t 1, —1)
[ 6 marks]



Answer 3

(a) (i) (=2 4) (i)

(b) g® =2

(c) (i) gC2=4
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[ 6 marks]



Answer 4

(a)

(b)

(c)

(d)

(e)

()

(i) (6. 0)

**************************

*********************

(i) (1, 1) (i) (8, 16)
A
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************* -

(i) KW@ =0

. , _ 4
(i) W@ =
, _ 8
(i) KW@ = 3
h”(x):%x_%

H 4 _i
(i) WO =g
. . _ 4
(i) h” (1) = 9
(iii) h”" (8 = 3

4 1
Requweg x3 =0

[ 6 marks]

[ 2marks]

Yes, graph flatat 0, 0)

Yes, graph sloping upwards @t, 1)

Yes, graph sloping upwards @8, 16)

[ 6 marks]

[ 2marks]

=0 O
Yes, graph bending anticlockwise @t, 1)

Yes, graph bending anticlockwise @ 16)

[ 6 marks]
1
= X3 =§:>X=£=> x = 0.421875
4 64

[ 3marks]



(i) % = 21x% + 8x

dy 9
— =25

(iii) i X
dy 3
— -1

(v) dx 0x

.. dy 2
— =45

(vii) i X

(ix) y = 5x* + 2x° + 7
% = 20X + 6X°

(xi) y = 16X2 + 24X + 9
% = 32X + 24

(viii )
(x)

(xii)

dy

— =13

dx

dy

—2 -0

dx

dy 8

— = 21

dx X

dy

— =32

dx

y = 4x5+7x+1.2
B ooxt 4 7
dx

y = 9x% + 30x + 25
ﬂ = 18x + 30
dx

[ 12 marks]



Answer 6

: )
a —_—
(a) z
[ 6 marks]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ;2,,,,J,,,J,,,J,,,4,,,4,,,J,,,4,,,4,,,J,,,4
_2
(b) m=—x3=2
3 3x3
[ 2marks]
2
(c) (i) m(%):%x%:% Yes,slopingupaé%,%)
(i) n (1) = % Yes, slopingup at (1,1)
2
3
(iii) m(ﬁ) = L X (E) = ﬂWhichisabout0.231
125 3 216 108
Yes, sloping u {ﬂﬁ E)
» Sloping up 125° &
[ 6 marks]
3
1 -2 1 2 1 1)\2
(d) 3 = X_% = 3 S 3
Which is about 0.19245...
[ 3marks]
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