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I 1. (a) Find the first four terms, in ascending powers of x, of the binomial expinsion of

{1+ Bx)’
giving cach term in simplest form.
(3
(b} Explain how you could use x = ,]_Il in the expansion o find an approximation for J5
There is no necd to camry out the caleulntion,
()
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. By taking logarithms of both sides, sulve the equation

Ahrl = gna

giving the valae of p o one decimal place, &
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3. Relative to a fixed origin O
» point A has position vecior 21+ 5j — 6k
o point B has position vector 3i - 3j = 4k
o point C has position vector 21— 6] + 4k

Find E
(a) Fi @

(b) Show that quadrilateral OABC is a trapezium, GIVINg reasons for your answer, &

-EF:'[ ,Iﬁﬁ - b -5 - B

> = 3 -3 ~kk - (2 *8y -fl)
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4. The function £is defined by

Az =T
X=32

fix)= ye R,xu2

(2} Find (%)

b
(b) Show that ff(x} = Tja

where a and b arc integers w be found.
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| 8. A car has six forward gears,
The fastest speed of the car

® in 1" gearis 28 km '
® in6" gearis 115 kmh'

Given that the fastest speed of the car in suceessive gears is modelled by an
arithmetic sequence,

| (@) find the fastest speed of the car in ™ gear,

]|
Given that the fastest speed of the cor in successive gears s modelled by a
gromeiric sequence,
b} find the fastest specd of the car in 5" penr.

H
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| 6. (n) Express siny + 2cosy in the form Rsinix + a) where R and & arc constants, R = 0

and 0 < 'a < fl'
Give the exact value of & and give the value of a in radians to 3 decimal places.
(3
The temperature, #°C, inside 1 room on a given day is modelled by the equation
i ()
H'S+Hiu[r—2-3]+1:m[r—2—3] DgLr«<24
where 1 is the number of hours after midnight.
Using the equation of the model and your answer to part (1),
{b) deduce the maximum temperature of the room during this day,
()
(e} find the time of day when the maximum temperature oceurs, giving your answer to
the nearest minute.
(3)
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Figure 1

Figure | shows a sketch of a curve C with equation y = f{x) and 2 straight line [

The curve C meets { at the points (=2, 13) end (0,25) as shown.
The shaded region & is bounded by C and [ as shown m Figure L.

Given that

fix) is a quadratic function in x
s {=2,13) is the minimum fuming point of y = f(x)

use inequalities 1o define K.
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Question 7 continued
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8. Anew smartphone was released by a company.

The company monitored the total number of phones sold, , at time ¢ days after the
phone was relcased.

The company observed that, during this tme,
the rate of increase of n was proportional to #

Use this information to write down a suitable equation for x in tesms of &

{ You do not need (o evaluate any unknown constants in your equalion.)
(2)

) A = Aeks )
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Figure 2

Figure I shows a sketch of the curve ¢ with equation ¥ = f(x) where
firy=4z-2)* xek
| (a) Show that "(x) = 82 + - x*)e™

3
(b) Hence find, in simplest form, the exact coordinates of the stationary points of €.
3
| The function g and the function b are defined by
: gx} = 2fix) ek
hix)=2f(x)=3 x20
{¢)} Find (i} the range of g
{ii} the range of h
13)
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- Question 9 continued
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| 10. (a) Use the substitution x= ' + 1 10 show thu

-ru_ ___ﬁ___'r_mtu
: (2= 1}|:J.+ IJ';—_]] = . u{3 4+ 2u)

where pr and ¢ are positive constants fo be found.

(4)
(b} Hence, using algebmic integration, show Uit
J'm—]d.r — = na
 (x=1)(3+ 24 1]
where a is a rational constant to be found,
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1.
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LR

Figure 3

Circle C, has equation x* +)* = 100
Circle €, has equation (x— 15F'+ ¥ =40
The circles meet at points 4 and B as shown in Figure 3,

(1) Show that angle AOB = 0.635 radians to 3 significant figures, where € is the origin.
(4)
The region shown shaded in Figure 3 is bounded by C, and C,

(b) Find the perimeter of the shaded region, giving your answer to one decimal place.
(4]
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Question 11 continued
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| T this question you musi show all stages of your working.

Solutions relying entively on calculatar technalogy are not acceptable,

(a) Show that

cosee ! — sinf = cos oot #e(lBm)" neld

(3

(b} Hence, or otherwise, solve for 0 < x < 180"
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13 A sequence of nunibers W iy ity oo s defined by

k [:u' +1)

i

me M

where k1w a constani,

Given that
o the sequence is a perodic sequence of order 3

L] |:I'|=:

(al show that

K+k—2=0
(3)
(b} For this sequence explain why k= |
(1
{c) Find the value of
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Question 13 continued

k* +h-1 = 0.

-y &y =t o o =1 g .
L. &, L:E' j'_:—al Her alf Leras ar€ E‘.l'i*. Jed -

c) A vh-1 =0
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14. A large spherical balloon is deflating,
Al time 1 seconds the balloon has mdius rem and volume Fem'

The velume of the balloon is medelled us dlecreasing al o constnt rale,

(a) Using this model, show thal

& __k
iy L

where & ix 8 positive constant,

(3
Caiven that
#  the initial mdius of the balloon 18 40em
® after 5 seconds the radius of the balloon is 20cm
®  the volume of the balloon continues to decrease o a constant rate until the
balloon is empty
{b) solve the differential equation to find a complete equation linking r and |,
13)
(e} Find the limitation on the values of  for which the equation in part {b) is valid,
()
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Question 14 contlnued
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15 The curve C has equation

Flany=9 ﬂq--:%
{a) Show that
dy  -lI8x
dr  x'4+381

(b) Prove that C has a point of inflection at & = 427
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16, Prove by conmradicton that theve are o positive integers g and o sucl ihat

ﬂp" g =125
i4)

‘;mpFDSE' H}e,rg e Jbive (~blegerr 2
G d Qe Swuch bhat ~ !

Lep™ — 9 =15
Ly *ﬁ;?{ilthﬂ =15 |,
(oce p aad g ore gl bive nterq
lettvyp, dp-a.>o, lp#> 8p-9 a,.
Loty and 1p-9, are inkegesy,
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