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A

2

The point P(=2, -5) lies on the curve with equation y=f(x). xel

Find the point to which P is mapped, when the curve with equation y = f(x)
1s transformed to the curve with equation

(a) v = f(x) + 2

(1)
(b) = | £()]
(1)
(c) ¥=3f(x—2)+2
(2)

+2 & y - val w e
7 ] -3 8 e )
{ =y ~>)

negabve ¢ Value  bums peritive
(el &)
g()_—?-\ adds U Lo x - coordincke
(0, -5) |
"}g('?“” mulbiplies Y - Coordirate -l“jr 3
(o, -15) |
41 adds ko Y - coo ki An ke
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) ;
D) = (v = 3 ) 42 whiere A is o constant

Given that (v +2) isaf T f
en that (v + 2) is a factor of £(\). find the value of A
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3. Acircle has equation
x*+yr = 10x + 16y =80
(a) Find
(1) the coordinates of the centre of the circle,

(1) the radius of the circle.

3)
Given that P is the point on the circle that is furthest away from the origin O,

(b) find the exact length OP
(2)

O\\L) :}Cl'i—xﬁ}"(o"’*'ié\} :go
(x-5) " <15 + (y+&) - 6k =8O
(x-5) %+ (y+8) "~ 89 = 80
(x-5)" +(yr&)" = g7
Centre = (5, -8)

&) Padiws = Jq
Q&C{';LRS = ,fg
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5. The height, h metres, of a tree, ¢ years after being planted, is modelled by the cquation
I at+ b D 25
where a and b are constants,
Given that

the height of the tree was 2.60m, exactly 2 years after being planted

the height of the tree was 5.10m, exactly 10 years after being planted

(a) find a complete equation for the model, giving the values of @ and b to 3 significant figures.

(4)
Given that the height of the tree was 7m, exactly 20 years after being planted
(b) evaluate the model, giving reasons for your answer.
(2)
';) N k < abth
147 - Lot h

I
2L O = [Tl S

@-0 _ (Oath-(1ath) 2 16.01 ¢ 3¢
et = 6.k 2 4. .28

o~ = ’ZL!’OQLS
o= 2.4 ?sg,
Gub_lalks (D L2 40625)k b= é (33

Lt . wz%+¥ 6.3
L_: ) Qqu, 5
l;:l,‘ffs 2‘5}

b) o= 2.4060E L+ 19535

Sobstibute K= 7
3 - 2. 60625 4 (.G43S

k1= L-k0g1SE 4+ .94 25
&%, 0525 = L. L0 5L
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Question § continued
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6.
,"I -"l
? Ilf'l
[C
(2, 8) /
4
0 6 ~
Figure 1
Figure 1 shows a sketch of a curve C with equation y = f(x) where f(x) is a cubic
expression in x.
The curve
* passes through the origin
* has a maximum turning point at (2, 8)
* has a minimum turning point at (6, 0)
(a) Write down the set of values of x for which
il
1)
The line with equation y =k, where £ is a constant, intersects C at only one point.
(b) Find the set of values of k, giving your answer in set notation.
(2)
(c) Find the equation of C. You may leave your answer in factorised form.
3)
o) TI"H ) L3 Wlxﬂre, H\Q_ Cuve LS 4’(6_&_/&3{ r\? 2
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Question 6 continued
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7. (1) Given that p and g are integers such that
pg 1s even

usc algebra to prove by contradiction that at least one of p or g is even.

3
(i1) Given that x and y are integers such that
« x<0
¢ (Eer & g
show that y > 4x
(2)

2 prpOse bod\ p Cl.r)c'(ol( ou*é, odd |
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Hence L e
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Figure 2

A car stops at two sets of traffic lights.

Figure 2 shows a graph of the speed of the car, vms™, as it travels between the two sets
of traffic lights.

The car takes T seconds to travel between the two sets of traffic lights.

The speed of the car is modelled by the equation
v=(10-04¢)In(t+ 1) 0T

where ¢ seconds is the time after the car leaves the first set of traffic lights.
According to the model,

(a) find the value of T
(1)

(b) show that the maximum speed of the car occurs when

I—L _._1
1+1In(z+1)
4)

Using the iteration formula

1+ In(r +1)

with ¢ =7
(c) (i) find the value of £, to 3 decimal places,

(ii) find, by repeated iteration, the time taken for the car to reach maximum speed.

3)

(,\) v = (1() *O.t}é) L (&40

16

AL T, v =09
(0- 0.4 T)(~ (THY) =0
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Question 8 continued
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Question 8 continued
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9.

S
Figure 3
Figure 3 shows a sketch of a parallelogram PORS.
Given that
_).
« PQ=2i+3j-4k
>
- QR=5i-2k

(a) show that parallelogram PORS is a rhombus.

(b) Find the exact area of the rhombus PORS.

O\\ ﬁl\(}hhw has efva {eﬂc],U—- Siddec  1.e. [F’_C?’ = n‘fi—?\

1PQ 1= {25432 (™
J bt

N
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Question 9 continued
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10. A scientist is studying the number of bees and the number of wasps on an island.
The number of bees, measured in thousands, N, , is modelled by the equation
N, =45+ 220"
where 1 is the number of years from the start of the study.
According to the model,

(a) find the number of bees at the start of the study,

(b) show that, exactly 10 years after the start of the study, the number of bees was
increasing at a rate of approximately 18 thousand per year.

The number of wasps, measured in thousands, N _, is modelled by the equation
=10 + 800700

where ¢ is the number of years from the start of the study.

When ¢ = T, according to the models, there are an equal number of bees and wasps.

(c) Find the value of T to 2 decimal places.

o 06t

SIAL ‘LFszloe_______ o
At stat op géwfu,, Lo
Ay = k51220 ¢ SOFTT
Ve = &34 noe®
Ay = &S k1o >\
M, = LS00
N, = L5

265600 lees

N i OOS eeo%k_m’o
L -2

% =5 'leo.OGE
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N, ~ ((e"'s
O(k'
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Question 10 continued
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1.

S

() |

Figure 4
Figure 4 shows a sketch of part of the curve C with equation
y=2+10 x>0
and part of the curve C, with equation
y=42c— 154 -7 ()

; ) I
(a) Verify that the curves intersect at x = —

The curves intersect again at the point P

(b) Using algebra and showing all stages of working, find the exact x coordinasz of P

oy C: y=ULe>+10
AL %= %
y = 2(1) *+lo
d 2 ) +1G

M xon

g = GL{4) - 1S(4) -3
% ° 2l - 15(%) -3
. (4 - 2

j “

) O 80 00 000
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Question 11 continued

b)
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12. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Show that
el
I X*Inxdx =aet + b
I
where a and b are rational constants to be found.
e € 3
e g\ Xl el >e

AT @[4—\ x
- C 2 de = €

- ¢( >cn<e> u o
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13. (1) In an anthmetic series, the first term is @ and the common difference is d.

Show that

S ==[2a+(n-1)d]

[N

3)

(11) James saves money over a number of weeks to buy a printer that costs £64

He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the
weekly amounts he saves form an arithmetic sequence.

Given that James takes n weeks to save exactly £64

(a) show that

n*—26n+160=0
(2)
(b) Solve the equation
n*—26n+160=0
(1)

(c) Hence state the number of weeks James takes to save enough money to buy the
printer, giving a brief reason for your answer.

(1)

| 1_\ S:a 4 ook fowad.. 4 L-2ha-d ot
S L (A h - 4 el dadd 4e
ke, L e (o Lo (FasaNA
U= a4 a4 .. part

SR N Ty
£S5 [0

S= 2 (arar (AR
S= & (Lot () A)

l‘f)"*—) —(I\l\g i€ O Ol bratic Series otk
=l A= -0.% o
St R(2x10 4 (~-) x -06.€))
N= £n -
(o & (A > (F0.D)) =44
~(rLo _ cw%(,\,m)) = 12¢

O

=
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Question 13 continued

O, = 0B~ = (28
25/1 - h(r-\-\) ::[éO

b)

|

26ﬂ"n1+m:{60
Lénfnltléo
At —26n +160 20 -

f\/?'— Z,Qn+léo = O
(~n-16){~ -j0)= 0O
N=(0 | A =1L
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14. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Given that
2sin(x — 60°) = cos(x — 30°)

show that

tanx = 33
4)
(b) Hence or otherwise solve, for 0 < 8 < 180°
2sin 28 = cos(26 + 30°)
giving your answers to one decimal place.
(4)

¢L\ ?_scnkl“‘?— (;;O\ = ¢o¢ (’DL"SC\

: L S (\.(\ (oS (éc\ —C&s (""—‘SC:«(GC'“ = co;(ﬁdco; (30) + s.~(x) s.n(?¢)

250 GO (2 ~LosG(E) = B o) £ % s ()
ed () = sRegolon) &8 ezl + 5 2i )
Lo () — LB cos (X) = Beos(X) + cim ()

S:r1 C'x) = Z—UE C.z:xCX) = \/?CUS (X\
oo~ () = 3B eusx)
_Sen () - I3

Cos ()
ko G =33
L) s~ (28) 1 cos (6 +30)
X = 6O : 26 x- 30 ={6+320

= X = 10+60
Lo~ (26 + &) = 31
0 +60 = F9.1°, 152 i°

26 = 1a.°) q9.¢° all o g Uy

&= .67 96
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15.
A - ; i
h[ . 0.8rad
D
~ ‘//
e
Figure §

A company makes toys for children.
Figure 5 shows the design for a solid toy that looks like a piece of cheese.
The toy is modelled so that

« face ABC is a sector of a circle with radius »c¢m and centre 4

= angle BAC = (.8 radians

» faces ABC and DEF are congruent

« edges AD, CF and BE are perpendicular to faces ABC and DEF

« edges AD, CF and BE have length hcm

Given that the volume of the toy is 240 cm®

(a) show that the surface area of the toy, Sem?, is given by

, 1680
§=0.8r2+ —
F
making your method clear.
Using algebraic differentiation,

(b) find the value of » for which $ has a stationary point.

(c) Prove, by further differentiation, that this value of » gives the minimum surface area

of the toy.

(o goce & rE0 = 4. r"'x-O.E:O.q/i
2% e an goce = ‘Dp goce = S. 4,

F&C.(nn%(fe ;,ce 2 ik

O(‘f-ef v e by, 9{9 SO ce = v L

Corved gor €@ = hkro = ©. %L,

k A 0 00 A

o) Fad quga\ce G.rea i~ Eerms % r o~d L.
g > b

(C))

4)

(2)
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Question 15 continued
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16.

TN

0 4

Figure 6

Figure 6 shows a sketch of the curve C with parametric equations

il A .
x = 8sin’t y=2sin2f+ 3sint 0<1<

The region R, shown shaded in Figure 6, is bounded by C, the x-axis and the line with

equation x =4

(a) Show that the area of R is given by
J (8 — 8cos 41 + 48sin? rcos ) ds
0

where a is a constant to be found.

(b) Hence, using algebraic integration, find the exact area of R.
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Question 16 continued
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