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1. Given y=2x(3x— 1)
(a) find % , giving your answer as a single fully factorised expression.
(4)
(b) Hence find the set of values of X for which dy <0
dx 2
)
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Question 1 continued
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2. The function f is defined by

f(x) = 0 + 2 + 00 ' X >4
2x+5 2x-5 4x*-25
A
(a) Show that f(x) = Bt C where A, B and C are constants to be found.

(b) Find f7!(X) and state its domain.

(4)
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Question 2 continued
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3. The value of a car is modelled by the formula
V =16000e™* + A, t>0,teR

where V is the value of the car in pounds, ¢ is the age of the car in years, and k and A are
positive constants.

Given that the value of the car is £17500 when new and £13 500 two years later,

(a) find the value of A,
1)

(b) show that k = In(i)

V3 ()

(c) Find the age of the car, in years, when the value of the car is £6000

Give your answer to 2 decimal places.

(4)
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Question 3 continued
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VA
Not to scale
C
|
0 X
A B
Figure 1

Figure 1 shows a sketch of part of the curve C with equation
y=e>*+x>-3

The curve C crosses the y-axis at the point A.

The line | is the normal to C at the point A.

(a) Find the equation of |, writing your answer in the form y = mx + ¢, where m and c are

constants.
()
The line | meets C again at the point B, as shown in Figure 1.
(b) Show that the X coordinate of B is a solution of
X = ‘/1+lx—e—2X
2
(2)
Using the iterative formula
X, = \/1 + lxn — e
2
with x =1
(c) find X, and X, to 3 decimal places.
)
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5. YA
Not to scale
y =1(x)
0 X
Figure 2
Figure 2 shows part of the graph with equation y = f(X), where
f)=25-x|+3 x>0

Given that the equation f(X) = k, where Kk is a constant, has exactly one root,
(a) state the set of possible values of k.

)

) 1

(b) Solve the equation f(x) = EX + 10

(4)
The graph with equation y = f(X)is transformed onto the graph with equation y = 4f(x — 1).
The vertex on the graph with equation y = 4f(x — 1) has coordinates (p, Q).
(c) State the value of p and the value of q.
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Question 5 continued
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6. (i) Using the identity for tan(A + B), solve, for —90° < x < 90°,

tan2X + tan32°
1 — tan2xtan 32°

Give your answers, in degrees, to 2 decimal places.

(i) (a) Using the identity for tan (A + B), show that

tan30 -1

tan(30 — 45°) = 1+ @n3g

6+ (60n +45)°, neZ

(b) Hence solve, for 0 < 6 < 180°,

(1 + tan360)tan(d + 28°) = tan36 — 1

(4)
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Question 6 continued
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In(x% + 1)
X2 +1

The curve C has equation y = eR

(a) Find j—y as a single fraction, simplifying your answer.
X

(b) Hence find the exact coordinates of the stationary points of C.

@)

(6)
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Question 7 continued

Leave |
blank

P 51 5 2 0 A 0 2 6 3 6

<
SE

.
B

5
B
%
o

5%
5
s

-
i

5
L
%

5
i

TULLEL
3EEREE

byt o
2
5

OB
S
SRR

o
5
oelel

R

55
S
@ e
(x:
o

s
<

R

2252
<Y
e

AR
A I D
e

Tetetel
g




PMT

Leave |
blank
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8 B iti 0= : h thtd 0) = secOtan6
. (a) By writing secf = 050 show tha a0 (secf) = secHtan
)
(b) Given that
T
X = e’y X > e, 0<y<§
show that
dx  xyg(x)
where g(X) is a function of Inx.
(®)
28

P 51 5 2 0 A 0 2 8 3 6

e
S
LA
B
&"z

<
5
L

8
SRS
5
‘f&

s

55
o
3%

et
RS

.0
s

o

%5

o
o
5

<
pletstete!

LR
S

¥ e
AL
e

o
o

R
25 2%?0‘
N
AN
v
L




PMT

Leave |
blank
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Question 8 continued
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9. (a) Expresssind — 2cos# in the form Rsin(6 — a), where R > 0 and 0 < a < %

Give the exact value of R and the value of a, in radians, to 3 decimal places.

3)
M(6) = 40 + (3sinf — 6¢cosH)?
(b) Find
(1) the maximum value of M(0),
(i1) the smallest value of 6, in the range 0 < 6 < 2z, at which the maximum
value of M(8) occurs.
3)
N(O) = =
5+ 2(sin26 — 2c0s26)?
(c) Find
(1) the maximum value of N(6),
(i1) the largest value of O, in the range 0 < € < 2z, at which the maximum
value of N(&) occurs.
3)
(Solutions based entirely on graphical or numerical methods are not acceptable.)
J
32
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Question 9 continued
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Question 9 continued

(Total 9 marks)
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END

TOTAL FOR PAPER: 75 MARKS
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