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1. (8 By writingsin30assin (20 +60), show that

sin30 =3sinf —4sin®6.

(b) Giventhat sinf :§ , find the exact value of sin36.

()

(2)
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2. f(x)=1- 3 + 3 51 X# =2
X+2 (X+2)
2
@ Showthatf(x)z)z ”;)*21, X —
X+
(4)
(b) Show that x*+x+ 1 >0 for all values of x.
©)
(c) Show that f(x) >0 for all values of x, x = —2.
(1)
- J
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3. The curve C has equation

X=2sny.

(@ Show that the point P(\/Z, Ej lieson C.
4
N
(b) Showtha Y- L1 ap.
dx V2 @

() Find an equation of the normal to C at P. Give your answer in the form y=mx +c,
where m and ¢ are exact constants.

(4)
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4. (i) Thecurve C has equation
y= X
9+ X2
Use calculus to find the coordinates of the turning points of C.
(6)
(i) Given that
3
y = (1+€”)2,
find the value of % at x=% In3.
X 5)
J
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Question 4 continued
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5. Figurel

Figure 1 shows an oscilloscope screen.

The curve shown on the screen satisfies the equation

y=v3c0sX+snx.

() Express the equation of the curve in the form y=Rsin(x+ «), where R and o are
constants, R>0and O< a < %

(4)

(b) Findthevaluesof x, 0< x< 2r, for whichy=1.
(4)

; U0 00 0 200 O 0
N 2 3 5 8 3 A 01 2 2 4



physicsandmathstutor.com

January 2007

Question 5 continued

(Total 8 marks)
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6. Thefunction f is defined by

f:x—In(4-2x), x<2 and xeR.

(a8 Show that the inverse function of f is defined by
ft X»—>2—leX
2

and write down the domain of f .

(4)

(b) Write down the range of f 2.
1

(c) Inthe space provided on page 16, sketch the graph of y =f %(x). State the coordinates
of the points of intersection with the x and y axes.

(4)
The graph of y=x+ 2 crosses the graph of y=f(x) at x=k.
The iterative formula
X, = —%exﬂ, X =-0.3
is used to find an approximate value for k.
(d) Calculate the values of x; and X,, giving your answers to 4 decimal places.
)
(e) Find the value of k to 3 decimal places.
)
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Question 6 continued
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7. f(x) =x"-4x-8.
(@ Show that thereisaroot of f(x) =0 intheinterva [-2, —-1].
©)
(b) Find the coordinates of the turning point on the graph of y =f (x).
©)
(c) Giventhat f (x) = (x—2)(x3+ ax?+ bx + ¢), find the values of the constants, a, b and c.
©)
(d) In the space provided on page 21, sketch the graph of y =T (X).
©)
(e) Hence sketch the graph of y = [f (X)|.
1)
J
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Question 7 continued

(Total 13 marks)
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8. (i) Provethat
sec’ X —cosec’x = tan® Xx—cot” x
©)
(if) Given that
y=arccosX, —-1<x<land O0<y<m,
(a) expressarcsin xintermsof y.
2
(b) Hence evaluate arccos x + arcsin x. Give your answer in terms of 7.
(1)
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Question 8 continued

(Total 6 marks)
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END
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