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Level 2 Further Maths
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Ensure you have: Pencil or pen
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Guidance

1. Read each question carefully before you begin answering it.
2. Check your answers seem right.
3. Always show your workings

7
Revision for this topic
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: 8 A curve has equation

y=x*—4x+21
d
(a) Find —

dx
h

=Jdx -~ G
@

27 - ¢
(2)
(b) Hence, find the coordinates of the minimum point
-4 =0
2y = U
y =
1 ’4 sy
f/:b “ex1 47 = |2 (L}/f
(3)
2. Acurve hasequaton y=1+x—x?
d
(a) Find Lt
dx J
/‘L | -
I
[ ~dx
(2)
(b) Hence, find the coordinates of the maximum point.
X =1
7= 4
.
y:(T‘O'g—“OS = 35
‘ .
/ T, -4
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3. Acurve has equation y = x> —3x%+ 1

Work out the coordinates of the stationary points, A and B.

/O%/? 3t - b

i1
3ut - bz >0
'3%[2 = Z) SNY
¥rs O o s i
(;74:} y:—}?
Y= 07— 30 1

y= 3% -3yl 2 =3

A=... [ O/I} ................
B=[AJ_3.) ..........

®)
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4. y=2x>—-9x*+12x-9

dy
(a) Work out —
dx

(b) Hence, work out the coordinates of the stationary points of
y=2x3—-9x2+12x-9

éﬁ/ & gﬂ,L ~ 18 + 12
g1

0= [t~y +1F
0> 4 -3x +7

o> (r-1 Jz-+)

2>l o X

. -
Jr

\j sd -9+ -9 = ,4
/ E} 4

- 2x1 = 9Qr2 + 2x2-9 = -§ \
7 (/J—Z/jand ﬁj‘;‘/
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5 (a) Work out the stationary points on the curve y = x> = 3x

j, f’ - 3xl = -1
T U I
‘.
gs 3= 3
0- ’7'(7LL") [A}ﬂ')and [If\Z)
6> 3/%-1)[ £t 1) i
21=] ar [«’/
(b) Sketch y = x> — 3x
Y 4
[-1,t)
/\v .
“Z)
(3)
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6. Thecurve C has equation y = 3x*—12x> +2

d
(a) Find =
dx

(ﬂj AR T
i
5 @
X
'k
/Zf/ c b - 3«
.
/1
................... e

(c) Show that C has a stationary point when x = 3
. '} Fi o
12(3)° - 34(3)

Sl ~42¢ = U
S §%w;%
(2)

(d) Determine the nature of this stationary point, giving a reason for your answer
y
36/3) - 71(3)

S P - zté
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7. Thecurve C has equation y = — x> + 12x% — 36x
Work out the coordinates of any stationary point on this curve and determine
their nature
/ - <3y -3
“
0 =-3x" v kL -3¢
0232 - 1bx t 3{
o2 - %t It
02 (2-¢)(r-7)
x=f o T
y: -2+ ()" -3L(r) = %
4 67+ n(t)t-3(1) = o
/2) 32) s (4 o)
g
S + Z
At T
L\//\ig& A s d} s JL snce lﬁ\)/l =il /Z —32]
‘}}L o w /7//11/41//7
T /—
I oy -
when 1-é ‘/il = =% e /aj;b O /// 0) & MaXipmun
J
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1
8. The equation of a curveis y = x3 - Exz +ax + 1 where a is a constant

. . 4
The curve has a maximum point at (—% %)

The curve has a minimum point at (1, -0.5)

Work out the value of a

&L: 311’1+A

1

0231 —~7{«'+(}/

, [
=t & F 7 3

SinLe

(2-1) (3 “)

sy A AR

)

\r
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9. y = f(x) has exactly two stationary points.
The stationary points are

a minimum at D (3, —2) 0<h <3
amaximum at E (b, ¢) where and -2 <c<0

Sketch the curve and label D and E.
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