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(a) Sketch the graph of y = |3x—2a|, where a is a positive constant. [1]

(b) Hence or otherwise solve the inequality |3x—2a| < x+5a. [3]
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Solve the equation 2In(2x+3) —In(2x+5) = In(3x). [4]
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3 Find the exact value of Jf 3cos?5xdx. [4]
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4 (a) Itisgiventhatz =r, ¢ and Z, =1,€

- ]

i9
Show that (z,z,)*=z *z,*. [3]

(b) z= 3e™ is a root of the equation z2 +bz+c =0, where b and c are real.

State the other root and hence find the values of 4 and c. [3]
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The equation of a curve is xy+y’e ™ =

dy y —ye*
Show that = = 4
@) ow A dx  xe"+2y’ 41
(b) Find the gradients of the tangents to the curve when x = 0 (2]
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Find the complex numbers z for which ZZ:;‘I is real and |z|=+/10. Give your answers in the form
z = x+1y, where x and y are real. [6]
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_ 3a-5
Let i) = 3,7 2ax) (ZZ—x)

, Where a is a positive constant.

(a) Express f(x) in partial fractions. [3]
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(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[4]
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8 (a) Prove the identity cot’0—tan’6 = 4 cot 26 cosec 26. [4]
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(b) Hence solve the equation cot® x —tan®x = 5sec2x for 0° < x < 90°. [4]
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With respect to the origin O, the points 4, B and C have position vectors given by

OA =i+2j, OB=i+3j—2k and OC =2i—j+3k.
The line / passes through B and C.

(a) Find a vector equation for /. [2]

(b) The point P is the foot of the perpendicular from A4 to /.

Find the position vector of P. [4]
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(¢) The point D is the reflection of 4 in /.
Find the position vector of D. [2]
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10 The variables x and y satisty the differential equation

14

d
sin4yay = xsin2ysin3x.

It is given that y = %n when x = %n.

(a) Solve the differential equation, obtaining a relation between x and y.
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The diagram shows the curve y = +/xsin2x for 0 <x < %TE. The curve has a maximum point at M,
where x = a.

(a) Show that tan2a =—4a [4]
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(¢) Show that if a sequence of values given by the iterative formula

X, = %(n —tan”! (4xn>)

converges, then it converges to a. [2]

(d) Use the iterative formula in part (¢) to calculate a correct to 4 decimal places. Give the result of
each iteration to 6 decimal places. [3]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.

LT —

Additional page
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