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1 (a) Sketch the graph of y =|x+3al, where a is a positive constant. [1]

(b) Hence or otherwise solve the inequality | x +3a| > a—2x. [2]
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Solve the equation 3 x2**! = 4x3% % Give your answer correct to 3 significant figures. [4]
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The shaded region in the Argand diagram, bounded by a line and a circle, represents the complex
numbers z satisfying

Rez<2and|z— (3+1)|<2.
The point P shown on the diagram is one of the points of intersection of the line and the circle.

(a) Find the complex number represented by the point P. Give your answer in the form x+1iy, where
x and y are real and exact. [2]
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1
4  Find the exact value of f xtan 'xdx. [6]
0
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5 (a) Itisgiven that f(x) = (x—a)?g(x), where f(x) and g(x) are polynomials.

Show that (x —a) is a factor of f'(x). [2]

(b) Itis given that (x— 3)2 is a factor of 2x> —4x? + px+q, where p and g are constants.

Find the values of p and ¢. [5]
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(a) By sketching a suitable pair of graphs, show that the equation cot2x = 2sin2x — 1 has exactly one
root in the interval 0 < x < 37, [2]

(b) Show by calculation that the root is in the interval 0.4 < x < 0.6. [2]

(¢) Use the iterative formula x  , = ltarf1 ; to calculate the root correct to 2 decimal
ntl 7 2sin2x, —1
places. Give the result of each iteration to 4 decimal places. [3]
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The equation of a curve is 2y —3x2 y— x* = 16.

dy ¥ +2
(a) Show that Ey % [4]
Yy —X
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(b) Hence find the coordinates of the points on the curve at which the normal is parallel to the y-axis.
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8 (a) Prove the identity sindx = 4 sinx<2 cos® x —cos x). [3]
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(b) Hence find the exact value of f4 cos” xsin4x dx. [5]
0
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_ x"t+4ax+6a . .
9 Letf(x)= T 2a) (¥ 3a)” where a is a positive constant.

(a) Express f(x) in partial fractions. [5]
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(b) Hence find the exact value of f (x)dx. Give your answer in the form a(p+Ingq), where p and ¢

—a

are rational. [4]
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The diagram shows a tank for holding water. The tank is in the shape of a cube of side 50cm. At time

t seconds, the depth of water in the tank is #cm. Water is poured into the tank at a rate of 5000cm’s ™.

1

Water pours out of the tank through a hole in the bottom at a rate proportional to /4.

When / = 20, the depth of the water is increasing at a rate of 0.4cms™ .

dh _ 500—h*

(a) Show that E = W

1
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(b) Given that 2 = 0 when ¢ = 0, find the time taken for the depth of the water in the tank to reach
20 cm. [5]
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Relative to the origin O, the position vectors of the points 4, B and C are
OA4 = 4i—2j, OB = 2i+8j+4k, and OC =—2i+ 6Kk.

The midpoint of 4B is M, as shown in the diagram.

(a) Find the vectors MB and MC. [2]
(b) Calculate the exact value of the cosine of angle CMB. [3]
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(¢) Hence or otherwise find the exact area of triangle ABC. [4]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.

, -

Additional page
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