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LA particular'intcgi'al to the differential equation % -5 2: +6y=2sindxis Csindx+ Dcos4x.

(a) Find the values of the constants Cand D, - ; E: (4 marks)

(b) Given that when x=0, y=0 ‘and % =1, find the particular solution to the differential equation,

(5 marks).

et

2. (i) Show that the set C= {1 z,—l —-1} together w1th thc operatlon x (multiplication), forms a
wherel =-1.. : : : '

- Hence, show that the group.is a cychc group : : £ : : 7 marks)

(i) Find the remainder when 5'"is divided by 59. - _ 7 7 (4 marks)

3. () Expr_css fx)= ( ‘:x )1 5 x;tO mpartlal ﬁ'actxons > 0 % i ‘ (3 marks)

(i) The lmc L is defined by L r 91—-] +8k+/l(3l—] +2k) {;9“

Find A < S e

(2) the coordinates of the fobt of the pcrpendicgl\ar'fromzthe point A(1,2, 4) to L : 2 marks) =
(b) thc perpendlcular distance from the point 4 fo L, § = o 3 : (Z'marks)

(c) the position vector of the reflechon of @ G ‘. S » ' (2 marks)

4. A curve is givenparamepri" ly by tions x =—+cosh?, y=¢+cosht..

Show that its arc length for < %ln 2 is 3 ; : 6 marks)
V4 "
T .
_ oS5 MA tran%on '/ on a complex plane is defined by Z' =4iZ +5.
(a) Show is a similitude and find its radius. & . (2 marks)
( inverse transformation /', (2 marks)

(ii) (a) Find the Cartesian equation of the curve whose polar equation is » =kcos&, k€ R. (3 marks)

(b) 1dentify the curve. | (1 mark)
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6. (i) The hyperbola H has equation -l-g-— %- =1.

The line /, is the tangent to H at the point P(4sect,2 tant).
(a) Show that an equation of /, is 2ysint = x—4cost. ) i (3 marks)
The line 7, passes through the origin and is perpendicular to /;.

The line /; and /, intersect at the point Q .

(b) Show that, as ¢ varics, an equation of the locus of Q is (x2v+ y? )2 =16x* —45*. @ks)

i $ : 1 |
(1) Given that f(x) = J———_— , show that I f(x)dx = Asinh™ (Bx)+C , where C isen arbxtrary
4x* +9

constantand 4 and B are constants t6 be determined. (Use the substltutlon @mhu .) (3 marks)

,_ o

* f 3 -
7. (i) Given that I —Itan xdx showthat,for n>2 I I o) (4 marks) -
(ii) A sequence of numbers is defined by U=6,U,5 27- 5 UM = 6U,.+| SO0 N> 1.
Prove by mathematical induction that, forne Z'{ tfn =3"(n + 1) : (5 ‘marks)

8. A function, f, is defined By f(x)sIn

(a) Find thc domain of f, < ‘ . : (2 marks)
(b) Evaluate lim___ 4 (%) /amx_m, (), lim_,. (%) and lim__,, f(x) |
..

Hence, state t%uatxons of the 3 asymptotes to the curve y = f(x). (4 marks)
(c) Find f determine whether or not the curve y = f(x) has a turning point. (3 marks)
(d) riation table for f i 4 " 5 * (1 mark)
(e) Determine the x and y inte;'cepts of the curve y = f(x). (1 mark)
(f) Sketch the curve y = f(x) . . (2 marks),
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'8) State the centre of symmetry of the curve y = f(x). ; (1 mark) -

9. A sequence, (U,) yis defined recursively by Uy=é’, U, =efU,,neN

LY

(a) Calculate U, and U, . < f Rl (3 marks)
Suppose another sequence , (¥, ), is defined by V, =InU,~2,

(b) show that (¥,) is a geometric sequence, stating its first term and its common ratio.

(¢) Deduce ¥, and hence, U, in terms of 7.

(d) Calculate the limit of (V) and (U,). o ' : 0 (4 marks)

10. (i) A transformation from the z— planeto the w-— plane is glven b; QQ

(a) Show that the line with equatlon Im(z) =1 in the 2= plane is Fak agarabola inthe

- w— plane, giving an equation for this parabola, : (4 marks)
) Sketch the pa.rabola on an argand diagram. "\ b : San e (2 marks)
(ii)(@) Given that |z| < 1 i down the sum of thc mﬁmte séries 1+z+z +z3 +o (1 mark)

Given also that z = —(cos 0+zsm 0)

(b) use De Moivre’s.theorem, 10 pro @n (7 +—sm 29 + sm 30 +.. Zsm B (3 marks)
5 4cos@

() show that the sum of th@ series 1+4-z+z” +2° +... cannot be purely imaginary. (2 ﬁmks) ‘

END
R\ Y
‘
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