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(a) Show that (r+ 1) — (r — 1)> = 4#* + B, where 4 and B are constants to be found.

(2)
(b) Prove by the method of differences that »_ r* = Ln(n+ 1)2n + 1), n> 1.
r=1
(6)
f(x) =sin 3x — 2x + 1.
(a) Show by drawing a sketch that there is just one solution « of f(x) = 0.
3)

(b) Taking 0.8 as a first approximation to «, apply the Newton-Raphson procedure twice to f(x)
to find a second and a third approximation to a. Give your answers to 4 significant figures.

©))

Given thatz=2 —2iand w=—\3 + 1,

(a) find the modulus and argument of wz>.
(6)

(b) Show on an Argand diagram the points 4, B and C which represent z, w and wz’

respectively, and determine the size of angle BOC.

Q)]
dy 3 1
— 4y l+=|=—, x>0.
dx y( xj x’
(a) Verify that x’¢” is an integrating factor for the differential equation.
3
(b) Find the general solution of the differential equation.
(C))
(¢) Giventhaty=1atx=1, findyatx=2.
(©))
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(a) Sketch, on the same axes, the graph of y =|(x — 2)(x — 4)|, and the line with equation
y=6-2x.

“4)
(b) Find the exact values of x for which | (x — 2)(x — 4)| = 6 — 2x.
()
(c¢) Hence solve the inequality | (x — 2)(x — 4)| < 6 — 2x.
(2)
2
Y 4V sy 65sin2n, x>0
dx dx
(a) Find the general solution of the differential equation.
)

(b) Show that for large values of x this general solution may be approximated by a sine function
and find this sine function.

2

(a) Sketch the curve with polar equation

r=3cos20, - Z.
4
(0))
(b) Find the area of the smaller finite region enclosed between the curve and the half-line
g7
6

(6)
(c) Find the exact distance between the two tangents which are parallel to the initial line.

®

END
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1.
(a)
Show that (r + 1)3 – (r – 1)3 ( Ar2 + B, where A and B are constants to be found.


(2)


(b)
Prove by the method of differences that 
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n(n + 1)(2n + 1),  n > 1. 


 (6)




2.






f(x) = sin 3x – 2x + 1.



(a)
Show by drawing a sketch that there is just one solution ( of f(x) = 0. 







      (3)


(b)
Taking 0.8 as a first approximation to (, apply the Newton-Raphson procedure twice to f(x) to find a second and a third approximation to (. Give your answers to 4 significant figures.


(5)




3. 
Given that z = 2 – 2i and w = –(3 + i,



(a)
find the modulus and argument of wz2. 


(6)


(b)
Show on an Argand diagram the points A, B and C which represent z, w and wz2 respectively, and determine the size of angle BOC.


 (4)




4.
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,   x > 0.


(a)
Verify that x3ex is an integrating factor for the differential equation.


(3) 


(b)
Find the general solution of the differential equation. 


(4)



(c)
Given that y = 1 at x =1, find y at x = 2.


(3)




5.
(a)
Sketch,  on the same axes,  the  graph of y = ( (x – 2)(x – 4)(,  and  the line with equation y = 6 – 2x.


(4)



(b)
Find the exact values of x for which ( (x – 2)(x – 4)( = 6 – 2x.


(5)



(c)
Hence solve the inequality ( (x – 2)(x – 4)( < 6 – 2x. 


(2)




6.
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(a)
Find the general solution of the differential equation.


(9)



(b)
Show that for large values of x this general solution may be approximated by a sine function and find this sine function.


(2)





7.
(a)
Sketch the curve with polar equation








r = 3 cos 2(,     –
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(2)


(b)
Find the area of the smaller finite region enclosed between the curve and the half-line ( = 
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(6)



(c)
Find the exact distance between the two tangents which are parallel to the initial line.


(8)




END
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