7.2 Solutions
A-Level Pure Mathematics: Year 1
Differentiation |1

Answer 1
g = x* — 256 + 800
9’ (X) = 4X° — 256
9’ =0 when 4x>-256=0
x> — 64 =0
x3 = 64
X =4
g(4) = 4% - 256 x 4 + 800
= 256 — 1024 + 800
= 32
. Pointis (4, 32)
g”(x) = 12x°
g” (4 = 192
As this is positive( 4, 32) is a local minimum
[ 5marks]
Answer 2
4159
y =4x"7 + 3 x#0

= 4x1'5 + 9x_3

ﬂ = 6x0'5 - 27x_4
dx

=6\/Y—%

[ 3marks]



Question 3
y = Vx x>0

When x = 4 y = 2 .. tangent passes througi, 2)

dy _ 1 -4
x 2"
B 1
VA
dy 1
When x = 4, —=> = =
X dx 4

Tangently = mx + C

2 = X4+ cC

1
4
c=1

The equation of the tangentys= %x +1

Answer 4
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X
+
H
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- (x-32%-9+11
= (x-3)P%+2

The least value of x — 3)2 IS zero.

Even then, 2 is added on.
That is,

f’(x) >0

- f(x) is a strictly increasing function

[ 5marks]

[ 4marks]



Answer 5

(i) (x + ) =%+ 3x%h + 3xh% + h®
[ 2 marks]
f(x) = 43
. s oo dimit f(x+h) —f(x)
o limit 4(x+ h)3 - 4x3
 h->0 h
_limit 4(x3 + 3x%h + 3xh? + h3) — 43
~h—>0 h
Climit 43 + 12x%h + 12xh? + 4h% — 4x3
" h->o0 h
_limit 12x2h + 12xh? + 4h3
" h->o0 h
_limit h (1252 + 12xh + 4h?)
 h->0 h
= Mt 152 1 1okh + 42
h— 0
= 12x2 0

[ 4 marks]
Answer 6
(1) The 84 cm of frame stretches over two sides of lepgtid two of lengtix.

In other words,84 = 2y + 2x = y = 42 — X

The area enclosed ish = yx
= (42 — X)X
= 42X - X2 O
[ 3marks]
dA
i — = 42 - 2x
(i) Ix
: . dA
For a turning p0|ntd—y =0 .. 42-2x=0= x =21cm
[ 2marks]
(iii) . Auax = 21 x (42 — 21) = 441cn¥
[ 1mark ]
. d?A - o .
(iv) B -2 That this is negative indicates a maximumn

[ 2marks]



Answer 7

2 2
y =17 + 3x® — x* - 80 x>0

, dy 1
i — =17+ 2x 3 - 2
(i) ix

2

=17+ w— — X
I X

(i) When x = 8,
2 2
17x 8+ 3x 83 -8 - 80

y =
= 136+ 12 - 64 — 80
=4
- (8, 4) isonthe curv€ O

(iii) When x=8,

dy 2
— =17+ z— - 2%x 8
dx I8
=17+ 1 - 16
=2
1
ThusmN:—E

Normal:y = mx + ¢
1
4 =-—x8+cC
2
c=38

: . 1
The equation of the normal is thys= — > X+ 8

In other words, 2y + x = 16

(iv)  The normal will cut the--axis wheny = 0, wherx =16
Require the distancd, betweenQ( 16, 0) andP( 8, 4)

d = (Ay2 + (Ax?
Ny

= \/80
45

[ 3marks]

[ 2marks]

[ 4marks]

[ 3marks]



Answer 8

B 5x* + 7x
= 3
~ 5x4+ 7x
X3 x3
_ -2
= 5X + 7X
Y _ 51458
dx
14
TR
[ 3marks]
Answer 9
(i)
3 _1
y:(xz—l)(x2+l)
1 3
=X—-1-x 2 +4x?
[ 2marks]
(i)
_3 1
ﬂ_l+ix2+ix2
dx 2 2
[ 3marks]
(iii)
_3 1
ﬂ_1+i><42+§><42
dx 2 2
:1+i><i+i><2
2 8 2
:1+i+3
16
_ 4t
16
[ 2marks]
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