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Part B
Answer five questions only.

11. (a)

)

12.(a)

Let f(x) = x2+2x+¢, where ¢ € R.

It is given that the equation f(x) =0 has two real distinct roots. Show that ¢ < 1.
Let a and B be the roots of f(x) = 0.

Show that a?+ 2 =4-2c.

Let ¢c#0 and 2 € R. The quadratic equation with a+l and ﬁ+% as its roots is

232+ 12x+A4 = 0. Find the values of ¢ and A.

Let f(x) = x>+ px® + gx + p, where p, ¢ € R. The remainder when f(x) is divided by (x-2) is
36 more than the remainder when f(x) is divided by (x—1). Show that 3p +¢q = 29.

It is also given that (x+1) is a factor of f(x). Show that p =6 and ¢ = 11, and factorize f(x)
completely.

Hence, solve f(x) = 3(x+2).

The parents of a family decide to invite 6 out of 15 of their close relatives for a dinner. While
the father has 5 close female relatives and 3 close male relatives, the mother has 3 close female
relatives and 4 close male relatives.

Find the number of different ways in which

(i) the father can invite 3 of his close female relatives and the mother can invite 3 of her
close male relatives,

(ii) the father can invite 3 of his close relatives and the mother can invite 3 of her close
relatives so that 3 males and 3 females are invited.

)
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—_— for r € Z°',
r(r+2)r+4)

(b) Let U, = and f(r)=

r(r+2)

Determine the value of the real constant A such that f(r) ~ f(r+2) = AU, for r € z°,

: T l B I -
Hence, show that ;U, 56~ I Th0TY) M 2Nt ) for n € Z".

Show further that the infinite series Z U, is convergent and find its sum.

r=1

Find the value of the real constant m such that lirr: > (mU, +U,,,,_,)=;—;?.

T or=1

1 2 -1 0 a b 2 43
.(a) Let a, bE R, A= d B= LIt is gi +B = '
13.(a) Let a R (3 “ 2) an (3 b a] It is given that 2A + B (9 5 4)

Show that a =0 and b =5.
With these values for a and b, let C = ABT.
Find C and write down C.

Find the matrix D such that DC = ((1) g)

(b) Let z,, z, € C. Show that
(1) zy+2z,=2+7,

(i) zz, =77,

(i) 7% =|af

Using the result that (:—')=;—' for z,# 0, show that if |z| =1 and z, # %1, and also if
2) %2

572 s real, then |z,| = 1.

142z,

(c) Express J3 +i is the form r(cos @ + isin f), where r>0 and 0<6< %

24
(vV3+i)
Using De Moivre’s theorem, show that ~—5——=1-i.
27(1+10)

. )
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14.(a) Let f(‘)—( ’l;(+ q___) for x € R - {1,2), where p, g € R. It is given that the graph of

»=/f(x) has a stationary point at (0, 1). Show that p =-3 and g =2,

x(3x-4)
(x-1)(x-2)
for x # 1, 2, and find the intervals on which f(x) is decreasing and the intervals on which f(x)
is increasing.

For these values of p and ¢, show that f”(x), the derivative of f(x), is given by f(x) =

Sketch the graph of y = f(x) indicating the asymptotes and the turning points.

Hence, find the number of real solutions to the equation x%(x —1) (x—2) =2 - 3x.

(b) A cylinder with a top and a bottom is made to have a volume of 1024z cm®. Let r cm be
the radius of the cylinder. Show that the total surface area S cm? of the cylinder is given by

S=27:(1024 ) for r> 0.

Show that S is minimum when r = 8.

15.(a) Find the values of the real constants 4 and B such that 32 +4 = A(>—2t+4) + Bt + 1) for
all 1 € R.
32 +4
(+1)(* -2t +4)

Hence or otherwise, find

=Lps.

1
dx =
\]x+ 2

Let J = f \/x +3 dx. Using integration by parts, show that 2J =2 + J
0

(b) Using the substitution u = x + Vx?+3, show that J

1

3

x}+3

dx.

Deduce that J=1+ % In3.

(¢) Using the formula J fx)dx= J f(a—x)dx, where a is a constant, show that

Im( cos x )dxim(l)
cosx +sinx 8 \2)

0

- o
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16. Let A=(1,2) and B=(a, b), where a, b € R. It is given that the perpendicular bisector / of the
line segment AB has the equation x +y -4 = 0, Find the values of a and b.

Let C=(3, 1). Show that the point C lies on the line / and find ACB .

Let § be the circle through the points A, B and C. Show that the centre of S is given by (1—6—,-16—1)

and find the equation of S.

Hence, find the equation of the circle passing through the points A, B and the point D = (0, 3).

17.(a) Express 6cos2x—8sin2x in the form Rcos(2x+a), where R >0 and 0<a< er—

Hence, solve 6cos2x—8sin2x = 5.

Express 24cos2x—32sinxcosx in the form acos2x+bsin2x+ c, where a,b,¢ (€ R) are

constants to be determined.

Deduce the minimum value of 24cos2x — 32sinxcosx.

®) A

D 2p cC »p B

In the triangle ABC shown in the figure, BC = p, BAC = % and ABC = a. The point D lies
on the extended line BC such that CD = 2p.

Show that AB = p(cosa + sina).
Find AD? in terms of p and a.

Deduce that if 4D = 3p, then a = tan™!(5).
(¢) Solve the equation tan"(x+l)+tan'l(x—l)=sin"( 2

. &
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