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. The curve C has equation y = 1 (x) where

4x + 1
f(x) = : , X > 2
x—2

(a) Show that

(x = 2)°

' (x) =

Given that P 1s a point on C such that £'(x) = —1,

(b) find the coordinates of P.

a) P(;L) X L\—I + |

P’ e = 4(x-2) — (L +)

(- -2)*

= 42X—% —4x<x -
D P . e
(e —2)

.

Ca

-9 = -
e -2)"
L
—q = —-\(‘L-ﬁ)
9 = A"-yx+y
O = 2 -L4ox-5
o= (x-2)W=x+)

(3)

(3)




Question 1 continued

= 4o
J -1

whnhena =5
‘j-:- ‘-l'('5) + |
(S)—2

Q1

(Total 6 marks)
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2. Find the exact solutions, 1n their simplest form, to the equations

(a) 2Inx+1)—10=0
(2)

(b) 3xe4x = e"/'
(4)

= 10
/M(J/J_—l-l) = 55_
e+ ) = €
AX = es__‘
2C :'es_l
-y
—_
ds)  3reirze’
3= €
31____ g—iui
N3 = lne'
win 3 = TT7T-L4x
L Ind+L4ax = 77
x(In3 +4 )= 7
X = 7
|n(3) + u
—

P 4 3 1 6 4 A 0 4 3 2




[.eave
blank

Question 2 continued

Q2

(Total 6 marks)
—
S

L Turn over
P 4 3 1 6 4 A 0 5§ 3 2




. The curve C has equation x = 8y tan 2y

The point P has coordinates (n,%)

(a) Verity that P lies on C.
(1)

(b) Find the equation of the tangent to C at P in the form ay = x + b, where the constants
a and b are to be found 1n terms of 7.

(7)
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Question 3 continued
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blank
Y
P(0, 11) y = {(x)
0, \/ X
Q(6: _1)
Figure 1

Figure 1 shows part of the graph with equation y = f(x), x € R.
The graph consists of two line segments that meet at the point Q(6, —1).
The graph crosses the y-axis at the point P(0, 11).

Sketch, on separate diagrams, the graphs of

() y=[f®)

(2)
(b) y=2f(—x)+ 3

3)
On each diagram, show the coordinates of the points corresponding to P and Q.
Given that f(x) = a|x — b| — 1, where a and b are constants,
(c) state the value of @ and the value of b.

(2)
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Question 4 continued

*)

(0, 1)

(1)
7\
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Question 4 continued

10
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Question 4 continued

Q4

(Total 7 marks)
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X 2%+ 1)
¥) = | , X>3
8(v) x+3 x*+x-6
x + 1
(a) Show that g(x) = 5 X >3
x_

(b) Find the range of g.

(¢c) Find the exact value of a for which g(a) = g '(a).

Ha) X 4 32 )
L+S ~ dl o W

X (¢ —2) L (25
(FrHG—3) (F- -2

X —2AE X+ 3

(E+3) (o —2)

12
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R

Figure 2

Figure 2 shows a sketch of part of the curve with equation

1
Yy = 2cos(§x2) +x —3x -2

The curve crosses the x-axis at the point O and has a minimum turning point at R.

(a) Show that the x coordinate of O lies between 2.1 and 2.2

(2)
(b) Show that the x coordinate of R 1s a solution of the equation
x= |1 2xsin(lx2J
V3T
(4)
Using the 1terative formula
2 (1
X ., =.1+=x sm(—xnz),, X, = 1.3
V3 ;
(c) find the values of x, and x, to 3 decimal places.
(2)

= Qcaseilz)-'r :_,3-31_9_
Q) AL (sTTdinpde d- 6L is here -0

yhen 2:20 y= 2 cs(E@)) (Y- 32 -2

Chonge_ OfF Sign - Cwordiaske \ien Lebween 2.\ owd 12
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Question 6 continued

W)

3

» .

VS -\aore = O
P =

A (s0Vhinpve o\ R

y = Q-COSC%.J}) y X -3z -1

M - -da gn3xX) *dxt -2

——

dL
0 = —k sinly o) Y3 -3

32 = Ax sin( x22) +3
2= 2o sn(Yod) + |

x= |2 silVa22) + |
i S J \ + /3 Sm(“/g_lq

w

Doy — | +23(X w\\ sin (‘/l@j)

1.3

2L, = |- LBH
L= /- 76
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(a) Show that

cosec 2x +cot2x=cotx, x#*90n°, ne 4

(b) Hence, or otherwise, solve, for 0 < 6 < 180°,

cosec (46 + 10°) + cot (40 + 10°) = J3

You must show your working.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

T~

20

I + Cos2i - bt x
SIN AL A AL
| + oS @t — 3 Cot oL
SN gda
| T oS "Lt = (o< 2L
LsinL S
! + Cosl’JL - r\’l - & _ C_O‘b JC
L g1 Cos 2L
|+ cos?x ~ (V=(ostx) = Cov
9\531\’_‘3— Qo> O~
| "*Cub_lj-"\ -\"Co.':l)"' = Co's O
q.\ S\ 3 Cod> L
2 Cos?® oC — Cok
A S X (eddL
Q.C—DB L = Cok o~
AL SN D
Cobt 3 — Cobt D¢
Sowwn .
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Question 7 continued

b)

oot (6 +35) = 3
tan (280 +5) = _{‘f_%

26+5 = 30" _ 2o
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8. Arare species of primrose 1s being studied. The population, P, of primroses at time ¢ years
after the study started 1s modelled by the equation

0.1¢
p_ 300¢ .
| + 3e™

t >0, relR

(a) Calculate the number of primroses at the start of the study.

(2)

(b) Find the exact value of # when P = 250, giving your answer 1n the form a In(b) where
a and b are integers.

(4)
. dp . o
(c) Find the exact value of ar when 1 =10. Give your answer 1n its stmplest form.
(4)
(d) Explain why the population of primroses can never be 270
(1)

Ba) At Stort o} study =0

P = 800¢e°
| + 3¢e°

L) P-aso

ABO =

oIt

150+ 7900 —
RS0 =

24
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Question 8 continued

u = 800 e,wb v= |+ 3%
du - g0e® ' ow - 0,390'“;
ot I/
At
AP _ (/ , 30°'t) ?Oemlé _ @'aoef‘“’-) (0-360
At
o.2¢€ oRXRE

df = 3O0e
| +6e +9e

) Pz Booee'
/ +3e°'*

Q4 %e Va‘qe 0" L’ fnueaﬂm H.‘ bu:// J—Qf-

o o B2

Y0P « KX70
3
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(a) Express 2 sin @ — 4 cos @ 1n the form R sin(6 — o), where R and a are constants, R > 0

and 0 < a<%

Give the value of a to 3 decimal places.

3)
H(O) = 4 + 5(2sin 36 — 4cos36)°
Find
(b) (1) the maximum value of H(6),
(11) the smallest value of @, for 0 < 6 < 7, at which this maximum value occurs.
3)
Find
(c) (1) the mimimum value of H(6),
(11) the largest value of 6, for 0 < 6 < 7, at which this minimum value occurs.
(3)

Ta) Ksin(6-a) ~RSinbcose -Reoshs; i

23

= Sin@ SR

Qw.sot-: 2
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Question 9 continued

- . -w/
w/ Max value o} sin(®) s e~ > T
- - T

36 = 2. 677.._
= 0.873° (3shH

c) We) = b +5( 25 sin(30-1107))

ma velue H(t) = U 4-—'5(0)
= %

= 0 .369
3¢ —1-1077 = QAT
G = 2m +1)-107
3
&= 2.4 & (3sH4

P 4 3 1 6 4 A 0 2 9 3 2

29

Turn over




[.eave
blank

Question 9 continued

30

P 4 3 1 6 4 A 0 3 0 3 Z2



[.eave
blank

Question 9 continued

31

U 1 0 0 0 0 A Turn over
P 4 3 1 6 4 A 0 3 1 3 2




[.eave
blank

Question 9 continued

Q9

(Total 9 marks)

TOTAL FOR PAPER: 75 MARKS
END

P 4 3 1 6 4 A 0 3 2 3 2

32



