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11 A cubic curve has equation y = x> — 3x2+ 1.

(i) Use calculus to find the coordinates of the turning points on this curve. Determine the nature
of these turning points. [5]

(ii) Show that the tangent to the curve at the point where x = — 1 has gradient 9.

Find the coordinates of the other point, P, on the curve at which the tangent has gradient 9 and
find the equation of the normal to the curve at P.

Show that the area of the triangle bounded by the normal at P and the x- and y-axes is 8 square
units. (8]

iﬁ = 39(?- - é’(

Ax
he st pé Ay =0 => Yt — Cx =9
3x(:>c ,-2) =0

X —& or X =2

X =O x. = 2

@ = y= 2> 3¢ 4!
4 = € — 12 +f°
9= -3

Z — 2
”;‘3 - &= -€ x_a,%{:,ééo max
)(.Q L

x=2, 2 - 12-f =¢vo

/ a2 = ¢
W

max ‘Ué" (Or ') PP
l"l(‘r\ ﬁé Czl - 3) s

(0.1)

(2.-3)
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'—’Ai = 3= ’Q’C
HL{.V\ =« = - %1‘ - 3(_() _C,,(’()
- R +6
= 4
.. a\srud\'-e.n‘f' s€ 63& oK wheo = = —|

Jy . 3 -G =
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in—éﬂ"i = O

)(1 -2 -3 = O

(x +1Xx-3) = 0O
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P heay o( —cool‘d( = X

-« »

3 2 _
=3, 9= 3-3(3)+1 =

coP(2)

)
Np/‘hi.( k'é' ° hes 3/‘\/{fcaé‘ = —'q’
q - ']‘ ~ e (X—2)
3 = «t(X”z)
_ = |
l3 = —qz 4"%
‘3

x 4+ %
3
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10 A curve has equation y = x3 — 6x% + 12.

(i) Use calculus to find the coordinates of the turning points of this curve. Determine also the
nature of these turning points. [7]

(ii) Find, in the form y = mx + ¢, the equation of the normal to the curve at the point (2,—4).

. . [4]
;) W= x —b=x +12

J'j = ZQC'L - ]'ZD(
At e €.p. o'{':; -5 = 39(_1—[2;,( =0

M'x 39((3"4—)

ox =0 or o =

\\
o

- %

Q9 =1z q = a3 - 6CaY +12
9
J
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X
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1
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Jea = fhx =4
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10 The equation of acurveisy = 7+ 6x — x
(i) Use calculus to find the coordinates of the turning point on this curve.

Find also the coordinates of the points of intersection of this curve with the axes, and sketch
the curve. [8]
L
‘6 = 7 + 69& — 2
M -2 Coxs o —axis
N
A T+ éx-x =©0
1 _ — =0
AL 6.(:‘ ﬁ -0 x E&x — 1
A ( x +V)(x-7)=e
= L — 2% =0 oc 2¢=77
é = Z-X a.m& C?,D)
3 - ¢
3 (3,16)

C ots Y- anis ot (O,'l)

when

-—

x =—I

(—1,0)

We T46(3)-3
'3: 1 4+ 18 -4

7
= |6 ./
‘3 /l ML L '7 x
Tur‘h}vul Po:nl‘ a.’e
(3,16)
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Fig. 11

The equation of the curve shown in Fig. 11 isy = x* — 6x + 2.

()Fdd—y 2
i) Fin e [2]

(ii) Find, in exact form, the range of values of x for which x3 — 6x + 2 is a decreasing function.

(3]

(iii) Find the equation of the tangent to the curve at the point (—1,7).

Find also the coordinates of the point where this tangent crosses the curve again. [6]

}> _@-zr-sxz’é

0

—

2 x* -2 =0
=17

“) At S'é.f"‘. i(l — 0 =D 311""6 = O

théc.fe_a-st‘aj Funcoh&—\ ’é"l’f -2 £ .7;412

N
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“ = '>c3~éx+1
Y = — Vo + 4

.
X —-3%3x -2 =20

(9( +—/)(x+l><9c ——Z) =0




