, T dy
2 Given that y=6x2, find @ and —

d?y

dx?’

2

d
Show, without using a calculator, that when x = 36 the value of a}; is %. [5]

‘3 = é)t..g/z
oy
i
™y L ~%
A=

Whea = = 306 ”12'3

A ~
— %xéxi :CIQLZ

a
2

N
';‘_n
o

N

D)

9  The equation of a cubic curve is y = 2x> — 9x? + 12x — 2.

d
(i) Find ay and show that the tangent to the curve when x = 3 passes through the point

(—1,—41).

(5]

(ii) Use calculus to find the coordinates of the turning points of the curve. You need not

distinguish between the maximum and minimum.

(4]

(iii) Sketch the curve, given that the only real root of 2x* — 9x?> + 12x — 2 = 0 is x = 0.2 correct

to 1 decimal place.
3 2
‘3 = 2> — ‘i ~ + |

dy

A

. bxt — %< +

2x — 2,

/2

(3]

When ¢ =3 '3:2(3)3——4(3)14—&(3)»2

4= sS4
9=
PO’M% on Corve C3,7)

— & +~ 36 — 2



when DL':Z/ il ~ C(3Y — IR(C3) + 12
M

$4 — T4 +12
2

n N

Tkhsenk‘ duz-‘C?,"l‘)
‘3-— 3\ o MCX"D(&)
4— 7 = 12(x-3)

49-"7 = 12« - 36
4= 12x —29

When x = -1 y= 12(~\) =24 =~ —12-24

—~

~a)
.. ekhse_n‘k at C?)—l> V&SJ&S' él\f‘D'—"}L\ C’-'J/‘Ll)

'-‘) A €, ,;({,j. =06 = Cx® — 1€x +12 =0
x " —3x +2 =0
Cx — X x-2)7>

x = ( o X =2

, 9= 2 -4 (-2
-6 -3 +24-2
=2

Torni v\j Po;nés a €&

(l,?) and (2,2)
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Fig. 10

Fig. 10 shows a solid cuboid with square base of side xcm and height #cm. Its volume is 120 cm>.

(i) Find A in terms of x. Hence show that the surface area, Acm2, of the cuboid is given by

A=2%+ ‘%. [3]
oL dA d’A
(ii) Find e and 2 [4]

(iii) Hence find the value of x which gives the minimum surface area. Find also the value of the
surface area in this case. [51

l) V= xll,\ = |20 en’
| = 120

2

X

4.ocL\ + chz

4xx120 L o %
ot

>
'

n

= 4. €o & 217—

2C




i) A = 4% x + 2"

-2
éi = — & o= + 41 = ——'4?0 '{"43(
Ax x*®
2A
d = 4607'1-—3 A+ 4 = q¢o
o™ 5 + 4
2L >
I'I-)') Min g(,r-Fu.e o reo uLev\ 043 — o
M
=> —48 L ax =0
,x'l.
— a4 8o rl-dcxz =0
4> = 4g0
3 -
x - Ll=2o
xX. = 3/120
X = 4.4%32 4
X = 4.43 & 3¢l

Min  Area = 4 %o + 2x4_'qu_4z
4.4324

4. a7
= ’4@ c_v-\q_ ’{3 38.5.

Check minjmom when 2 =z4.a3

Jd?
3 = ‘I'COS + 4 >0
oo 4.4%

L4 .
Mialmou m




