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1. A curve C has equation y = f(x) where
f(x) =-3x*+12x + 8
(@) Write f(x) in the form
a(x +b)>+c

where a, b and ¢ are constants to be found.

3)
The curve C has a maximum turning point at M.

(b) Find the coordinates of M.
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Figure 3 shows a sketch of the curve C.

Figure 3

The line | passes through M and is parallel to the x-axis.
The region R, shown shaded in Figure 3, is bounded by C, | and the y-axis.

(c) Using algebraic integration, find the area of R.
()
4)  f(x) : -3 Flants
. -3(x"-qn) 8 @
s -3 [(x—z)‘-q] +8 (1)

< -3 (x-2)"1 20 @

b) By using formula from (a) ,
When % =2 4 : 20

So, M= (1,20)®
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) The tine 4 s y = 20 .The area under the line L befween
the y-axis and M is 20x2 = 40.

S0, the area of R is Uo - area under the curve G between
=0 and X=2.
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Figure 2

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Figure 2 shows a sketch of part of the curve C with equation
1 2
y=3x- 2Jx +3 x>0

The point P lies on C and has x coordinate 4
The line I is the tangent to C at P.

(@) Show that | has equation

13x -6y -26=0
()
The region R, shown shaded in Figure 2, is bounded by the y-axis, the curve C, the line |
and the x-axis.
(b) Find the exact area of R.
| (5)

6) lj=—;-tz -2x* 4+ 3

1
.d_q=_2_x~x?®
dx 3
n 13 13
uhenx=4,}j=_'3_xq1~2xl|’13:? S P(4, 5
4L
ijy_ =ixq ~q2 . B (gradient of -j-qngenf)
dx 3 G@
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Finding equation Of line A -

13 . 13 = -
P(Q.T . 9‘-3— -6 (l 4.)

Gy-2x13 = 13(%x-4)

Gg -2¢ - 1¥x-52

PO \3;{.~c9-2[:o®

b) Finding the x-intercept of line | :

when ¢ =0, 13 x-0-26 =0

B2 =26 Dx2 ()

Finding drea under curve -
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Finding area of triangle § .
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

v A y=4x*+3

23 (15,23)
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Figure 2

The finite region R, shown shaded in Figure 2, is bounded by the curve with equation
y = 4x? + 3,the y-axis and the line with equation y = 23

Show that the exact area of R is k\/g where k is a rational constant to be found.

C))

finding iMtesecohon point petween the curve and line Y= 23

23 - 4 +3
1=

x5 ©

interSeckion point s (.\FJ_, 23)

Finding areq bounded by the Curve :
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Find’mﬂ areq of rg(j—-qnglﬁ A -

hs 23xJs < 13[5
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Pmding areda of Shaded vegion R

: Mea of rectangle g - area bounded by the curve

- uls -2 E) s ) ©
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4. In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA C

P(5, -13)

Figure 2
Figure 2 shows a sketch of part of the curve C with equation
y=x3-10x2+ 27x — 23
The point P(5, -13) lieson C

The line I is the tangent to C at P

(a) Use differentiation to find the equation of I, giving your answer in the formy = mx + ¢
where m and c are integers to be found.

(4)
(b) Hence verify that | meets C again on the y-axis.
(1)
The finite region R, shown shaded in Figure 2, is bounded by the curve C and the line I.
(c) Use algebraic integration to find the exact area of R.
(4)
0) y= x®-102? +732 - 23 S L ko3 grodient 2 and
W= gxt_20x +27 O oen taeugh (5,-(3)
Ax
; . 3> y+15=2(2-5)©
L = 3(5)"-20(5)#2% =2 D yr3=22-(0

dx x=s 3329(___23 ®
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b) on e y-axis, 2=Q

03~\0(o)1+23(q)~2Q==-23
1xQ -23 =718
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