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Section A (36 marks)

1	 (i)	 Express 
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+^ ^h h  in partial fractions.� [3]

	 (ii)	 Hence or otherwise find the first 3 terms of the binomial expansion of 
x

x
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+^ ^h h  in ascending 
powers of x.� [5]

2	 The equation of a line is r
1
0
1

2
3
1

m=

-

+ -

J

L

K
KK

J

L

K
KK

N

P

O
OO

N

P

O
OO
 and the equation of a plane is 3x + 4y − z = 17.

	 (i)	 Find the coordinates of the point of intersection of the line and the plane.� [4]

	 (ii)	 Find the acute angle between the line and the normal to the plane.� [4]

3	 Fig. 3 shows the curve y 1 e x2= + .

y

x
–1 1O

Fig. 3

	 The value of x1 e dx2
1

1
+

-
y  is to be estimated using the trapezium rule. T2 and T4 are the estimates obtained 

	 from the trapezium rule using 2 strips and 4 strips respectively.

	 (i)	 Explain whether T4 is greater or less than T2.� [2]

	 (ii)	 Evaluate T4, giving your answer to 3 significant figures.� [4]

4	 Vectors u and v are given by u = i − 7j − 2k and v = ai + bj + 5k, where a and b are constants.

	 Find a and b given that the magnitude of v is 27 and that u and v are perpendicular.� [6]

5	 Solve the equation 4 tan i tan 2i = 1, for ° °0 1801 1i .� [4]

6	 The number of bacteria in a population at time t is denoted by P. The rate of increase of P is proportional to 
the square root of P.

	 (i)	 Write down a differential equation relating P, the time t, and a constant of proportionality k.� [1]

	 (ii)	 Verify that P = (A + Bt)2, where A and B are constants, satisfies the differential equation, and find k in 
terms of B.� [3]
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Section B (36 marks)

7	 The curve shown in Fig. 7 passes through the origin and satisfies the differential equation
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Fig. 7

	 (i)	 Show by integration that the equation of the curve is 9x2 − 4y2 − 24y = 0.� [5]

	 The finite region bounded by the curve and the line y = 2 is rotated through 180° about the y-axis.

	 (ii)	 Find the volume of the solid of revolution generated, giving your answer as an exact multiple of r. 
� [4]

	 (iii)	 Use the substitutions tanx 2 i=  and secy 3 1i= -^ h

		  (A)	 to verify that 9x2 − 4y2 − 24y = 0,

		  (B)	 to show that 
y

x
4 3

9
+^ h  can be expressed as sink i , where k is a constant to be found.

		  Hence find the exact gradient of the curve at the point with x-coordinate 2.� [9]
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8	 Fig. 8 shows the curve with parametric equations

cosx 2i= , cos siny 2i i= + ,  for 1 Gr i r- .

	 The curve intersects the x-axis at A, and the points B and C have maximum x- and y-coordinates respectively.
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O A β
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x

Fig. 8

	 (i)	 Find the value of i corresponding to the point B. Hence find the coordinates of the point B.� [3]

	 (ii)	 Express cos i + 2 sin i in the form R cos(i − a), where R 02  and 0 2
11 1a r .� [5]

	 (iii)	 Hence find the coordinates of the points A and C.� [5]

	 The angle b is the angle between the tangents to the curve at A.

	 (iv)	 Find x
y

d
d

 in terms of i. Hence, assuming the scales of the x- and y-axes are equal, find b, giving the 

		  answer in radians correct to 2 decimal places. ��[You may assume the curve is symmetrical about the 
		  x-axis.]� [5]
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