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Part B
= Answer five questions only.

1.(w)

(H)

12.(a)

()

Let fix) = 3% + 2ax 4 b, where a, heR.
It is given that the equation f(r) = 0 has two real distinet roots. Show that a® > b,

Let e and 4 be the roots of flo =0 Wnte down + /4 in terms of @ and af in terms of b

’.-zh

I'v

Show that |a - g =

.

-

Show funther that the qu.ulmm cquation with (e + fit and | - | as its roots is given by

9’ 6‘&(!“4 f!’l « Wat - 'h =0,

Let glad = '+ p 4 qus 1, where p. g € R, When g(x) is divided by (v 1) (x+2), the remainder
ix 3r+ 2. Show that the remainder when g0 1s divided by (¢ = 1) is 5, and that the remamnder
when glx) s divided by (r+2) s -4

Find the values of p and g, and show that (x + 1) 1s a factor of glx),

Write down the binomial expansion of (5 + 20)'* in ascending powers of ¢
Let 7, be the term containing x° in the above expansion for r=0,1,2.....14,

; I -
Show thar —2=% = “”’-‘ .r) x tor vzl),

1 Srel)
Hence, find the value of £ which gives the largest term of the above expansion. when x = —:

. 2 I l
; 0.5 : - = - - e
Let ¢ = 0. Show that TN D - D Traeesy forre Z.
”
2 (3420) I | ¥
e g - = — —— A = €z,
Hence. show that 2 (Feclr+c+2) (l+cK2+e¢) (ntc+l) nsc+2) for nEZ
4
2 oy
Deduce that the infintie series 2 5, converges and find s sum,
(reciir+oc+2)
By using this sum with suitable values for ¢, show that 2 pr——— S 2
' = 2) : (ff““" i)
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14.(a)

)

13.(a) Let A=

, where a, beR ..

% =

28 Sas e 1 -1 a R et 4 1
-1 b 2 150 2 0
It is given that AB" = P, where B' denotes the transpose of the matrix B. Show that a=1
and h=-1, and with these values for a and b, find BTA.

Write down P', and using it, find the matrix Q such that PQ = P? + 2I. where I is the identity
matrix of order 2.

Sketch in an Argand diagram, the locus C of the points representing complex numbers z satisfying
=1

Let z, = a(cos 6+ sin 6), where a > 0Oand 0< 6 < % Find the modulus in terms of a and the

principal argument, in terms of €, of each of the complex numbers % and z(z,.
0

Let P, Q. R and S be the points in the above Argand diagram representing the complex numbers
% ST é and :(2, . respectively.

<0 <0

Show that when the point P lies on C above,

<y

(i) the points Q and S also lie on C, and

(ii) the point R lies on the real axis between 0 and 2.

Let f(x)= for x= 152

X
(x—=D(x-12)
x(4 — 3x)
(x— DP(x -t
Sketch the graph of y = f(x) indicating the asymptotes and the turning points.

for x=1,2:

Show that f'(x), the derivative of f(x), is given by f'(x) =

Using the graph, solve the inequality — X <0
g grap €q Y (.x—l)(x—?_)s

The shaded region shown in the adjoining
figure is of area 385 m?. This region is
obtained by removing four identical rectangles
each of length y metres and width x metres
from a rectangle ABCD of length 5x metres

and width 3y metres. Show that v = 3—:

and that the perimeter P of the shaded
region, measured in metres, is given by
P = l4.r+@ for x> 0.

Find the value of x such that P is minimum.

4

|see page nine
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1S.(a) (i) Express % in partial fractions and hence, find f

x(x +1)°

dx .
x(x4 1)
(if) Using integration by parts, find J’xe*"'d.x and hence, find the area of the region enclosed

by the curve y = xe™ and the straight lines x =1, x = 2 and y = 0.

(b) Let ¢>0 and T = J lﬂéﬂ dx. Using the substitution x = ¢ tan#,
(o D
0

=15

show that / = %Incw%J, where J :f In(l+tan @) d6.
-

a 0
Using the formula ff(r)dx = Jf(a—\)dr where a is a constant, show that J —§I|12.

0

Deduce that / = é—t—ln(ZCz).
(.

16. Let mER . Show that the point P=(0,1) does not lie on the straight line / given by y = mx.

Show that the coordinates of any point on the straight line through P perpendicular to / can be
written in the form (—mz, t+ 1), where ¢ is a parameter.

Hence, show that the coordinates of the point Q, the foot of the perpendicular drawn from P to /.

2
are given by( "’—.-'—"—2).

et + m

Show that, as m varies, the point Q lies on the circle S given by x + y2 — y = 0, and sketch
the locus of Q in the xy-plane.

Also, show that the point R= ( 43 I) lies on S.

Find the equation of the circle S whose centre lies on the x-axis, and touches S externally at the
point R.

Write down the equation of the circle having the same centre as that of S’ and touching S
internally.

17. (a) ) Show ‘that 2C°S(6OS|;2)‘C°“” J3 for 0°<fO< 90°.

(i) In the quadrilateral ABCD shown in the figure, AB = AD, ABC = 80°, CAD = 20° and

BAC = 60°.

Let ACD = a. Using the Sine Rule for the triangle ABC, show that % =2co0s40°.
Next, using the Sine Rule for triangle ADC, show that c
AC _ sin(20° + ) 74
AD sina D

Deduce that sin (20° + ) =2 cos 40° sin .
2 c0s40° - cos 20°
sin20° !
Now, using the result in (i) above, show that a = 30°.

Hence, show that cota =

60° 807

DN,

(h) Solve the equation cos4x + sin4x = cos 2x + sin 2x.




