9)Figure _'J'shows the graph of y = 25x — x? for 0 € x < 5. By adding a suitable
straight line to the graph, solve the equation
30 = 25x - x3,

where 0 < x < 5. Give your answers correct to 2 significant figures. i3

Figure = shows a right pyramid with a square base ABCD. AB = b units and
AE =5 units. The height of the pyramid is & units and its volume is ¥V cubic units.

Express b in terms of h.

Hence show that ¥ = %-(251: - h%).
(3 marks)

Using (a), find the two values of h

such that ¥V =20, h

(Your answers should be correct to

2 significant figures.) (2 marks)

Use the ‘““method of ‘magnification” to find
- the smaller value of A in (b) (ii) correct to

3 significant ﬁgureS.' (3 marks)

()

2(‘3;‘) The rﬁerliationslﬁp Eet\')eeq the height _};iof a flying object and time x is gi;%h by

g

y = x>+ ax? + bx,
where y is in kilometres above sea-level and x is the number of hours

after 12 : 00 noon.
Figure S shows the graph of y = x3

Using Figure
@ find the values of @ and b

(i)  write down the time interval in which the flying object is descending.

At 1:00 p.m., a balloon rises vertically from sea-level witki“‘:a constant speed of 4 km/h.

@

Add a stright line to Figure 5 to show the relatibnshjp between the height of
the balloon and time x .

Hence, write down the value of x to 2 significant figures, for which the
balloon and the flying object are at the same height.

(i)

Use the method of magniﬁca“tion to find the value of x in (b) (ii) to 3 significant
figures. '



~~~~~~~~~~~~~~ P2

Whree gold cubes have sides of length - - q{@g) " Equal squares each of side k cm are cut from lhe four comers
(x + )em, xcm and (x - I)em - of a square sheet of paper of side 7cm (see Figure 7(a)).
respectively  (see Figure 8(a)). @ The remaining part is folded along the dotted lines to i !
» | Ij form a rectangular box as shown in Figure 7(b). "
‘ (x + Dem x ¢m (x = Dem ’ o - ‘
(2) (3] Find, in terms of x, the total Figure 86) (a) Show that the volume V of the rectangular box, m“m*i ,:.kcm‘
: volume of these three cubes. y incm®,is ¥V = 4k* - 28k? + 49k, e : {
. ] !
. 8t 4“ ”i T}T{‘J o rv;i[“_, v . . (3 markS) L r»:
(i)  If the total Yolume 05 these 1* T !::;‘::“:g : (b) Figure 7(c) shows the graph of ' ' £ em
$f°e cubes is 12cm |, show eI I e R ISt = 4x> - 28x? + 49x for 0 < x < 5. R f
at x> +2x —4 =0. THH ST l' Draw a suitable straight line in Figure 7(c) and use Fi7u:"7(a)
LReRsista s Uﬁ i Ll e :4”; it to find all the possible values of x such that ; ‘ )
(5 marks) | THHL o 32 i reidt 4x® - 28x* + 49x — 20 = 0. !
B SR nans daAast i M RLTIs EAEER LSS 1,“ ~ (Give the answers to 1 decimal place.) . -
L ‘ Hil '/ 4h (4 marks) ! /
(b)' Figire Ei(b)f show; t}g grapi O; B PO AR R e ] P (c) Using the results of (a) and (b), deduce the va.lues :
y = x for x . R TR A AR AL of k such that the volume of the box is 20 cm’ Figure 7(0)
‘ T TR e ,/ ke (Give the answers to | decimal place.) - tgure 1
)] Draw a suitable straight line in | bt LT ' ”fi--‘ i !H K (2 marks)
Figure 8(b) to solve the equation ' | it 1| THILL it i f17 b '
T L T T e 1 (d) By the method of magnification, find the smaller
x3+2x -4 =0 :} L -V e value of k in (c) to two decimal places.
. 3 - AL :
for 0 < x <-2. Give AT G A | I ) Y (3 marks)
the root of the equation correct || [T THEHHH T tH:
to 2 significant figures. - AHEHE
(i)  Use the method of magnification
~to find the root in (b)) correct ' 'f
to 3 significant figures. .
. heid
(7 marks) ‘o
x

Figure 7(c)




J{)(2) Figure S shows the graph of y = x* +x? for 1 <x <2.

(i) Draw a suitable straight line in Figure 5 and use it to find
a root of the equation

X +xP+x-4=0. .

(Give your answer correct to | decimal place.)

(i) By the method of magnification, find the root obtained in (i)
correct to 2 decimal places.

(7 marks)

{(%5) Figure 6 shows the graph of
y=x+x for—-1<x<2.

(a) (i) Draw a suitable straight line in Figure 6 and hence find,
correct to 1 decimal place, the real root of the equation

x}+x=1=0.

(ii) By the method of magnification, find the real root of the
equation in (i), correct to 2 decimal places.
(7 marks)

(b) () ~Expand and simplify the expression.
S D = (=18

(ii) Using the result in (a)(ii), find, correct to 2 decimal places,
the real root of the equation

(x+1D*=-(x—-1)¥=8.
TS T . (5 marks)
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1C0g )
Figure 6 shows the graph of y =x* +x for 0<x < 2.

(a)

(®)

Draw a suitable straight line on the figure and use it to find the
approximate value of the root of the cquation

x*~x-1=0 1

in the interval 0 < x < 2, correct t, 1 decimal place.
(4 marks)

By the method of magnification, find the approximate value of the
root in (a), correct to two decimal places. |
: (4 marks) E

Use the result in (b) to find the approximate value of the root
of the equation

(x=-1*=x

in the interval 1 < x < 3, correct to two decimal places.
[Hint: Put x =y + 1]

(4 marks)

>Lo1)
Figure 7 shows the graph of y = x3 - 6x7 +9x.

@

(b

©

¥ k’.

By adding suitable straight lines to the figure, find, correct to 1
decimal place, the real roots of the foilowing equations:

{H x¥-6x?+9x-1=0,
(i) x*-6x*+i0x=-6=0.

(6 marks)
By using the -method of magnification, find, correct to 2 decimal

places, the real root(s) of (2)(ii). .
(3 marks)

From the graph in Figure 7, find the range of values of & such
that the equation x3 — 6x? + 9x —k = 0 has three distinct
real roots.




Figure 7 shows the graph of - y= x3 fo'rm)_} >0.

(@) Let r be the real root of the equation x3 — g’-x -6=0.

(i) By adding a suitable straight line to the figure, find an interval
- of width 0.1 which contains r.

(ii) . Use the method of bisection to find the value of r correct to
"¢ two decimal places. Show your working in the form of a table.

(9 marks)

(b)- Use (a) to find, correct to two decimal places, the real root of the
. equation 3(t+1)° —4(++1)-18=0. :
' ‘ ‘ (3 marks)
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In Figure 5, O s the centre of a circle of radius 2cm. A and B are
two points oa the circle such that LAOB = 8 radians, where 0 < 6 < x.

(@) (i) Find the area of AOAB in terms of 8 .

(ii) Find the value of 0 for which the area of A OAB s the

greatest,
2 marka)
() If the area of the shaded segment is 2 cm?, show that
0-sin0-1=0.
. (3 marks)

(c) Let f(6)=0—sin® -1 and a be the root of f(0) =0 .
Show that a lies between O and 3.
: . (2 marks)
(d) Using the method of bisection, find the value of c'u correct to
one decimal place.
(5 marks)



(QO) A solid right circular cylinder has radius r and height 4 . The vol'ume

of the cylinder is V' and the total surface area is S .
(@ (i) . Express S .in terms of r and h.

(i) Show that § = 27,2 + Q;K .

(3 marks)

(b) Gi\}en that V = 2nx and S =6n,show that r> =3r+2=0.

Hence find the radius r by factorization.

(4 marks)

(¢) Given that ¥ =37 and § = 107 , find the radius - (1<r<?2

by the method of bisection, correct to 1 decimal place.

(5 mzu’ks)‘
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