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Part B

% Answer five questions only.

2(k+ 1) x + (k—=3)*=0 has real distinct roots.

11.(a) Let k> 1. Show that the equation x*-—
n a+f and aff in terms of k, and find the values of k

Let @ and 8 be thesc roots. Write dow

such that both @ and f are positive.
Now, let 1 <k<3. Find the quadratic equation whose rools are L and -I—, in terms of k.
Ja B

(b) Let f(x) = 223 +ax*+ bx+ 1 and g(x) = B+ed+ax+ 1, where a, b,c €R. It is given that the
remainder when f(x) is divided by (x-1) is 5, and that the remainder when g(x) is divided

by x2+x-2 is x+ 1. Find the valucs of a, b and c.
13

Also, with these values for a, b and c, show that flx)-2g(x) < 75 for all x€ R.

(a) It is required to form a 4-digit number consisting of 4 digits taken from the 10 digits given

below:
1,.1,.1,2; 2.3,3,4,5,5

Find the mTrhber of di'ffercnrsuch 4-digit numbers that can be formed

(i) if all 4 digits chosen are different,
(ii) if any 4 digits can be chosen.

_16/3 +12r* +40r +9 v
b Lt U.=—=——— - .3 for reZ .
®) r= " s@re?@r-1y

Alr-1) _ (r=B)

. U = }
constants A and B such that ~r 2r+ 1)’ 2r-17 forreZ .

Determine the values of the real

Hence, find f(r) such that gj_—ly,, = f(r)-f(r-1) for rEZ, and

n ] n_] +
how that s =4 forn€EZ .
HIE Esf-' 5" (2n+1)?

r=I1

U, is convergent and find its sum.

Deduce that the infinite series E ?_]

r=1

I

|see page eight
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(b)

(c)

14.(a)

(b)

IE‘A:

o and B = g | 1 . where aeR.
0 a | 101

Also, let C = ABY, Find C in terms of a, and show that C' exists for all a = 0.

Write down C-! in terms of a, when it exists.

C
Show that it C™ I sk ! , then a=2.
2 | 8| -i

With this value for a, find the matrix D such that DC — C'C =8I, where 1 is the identity

matrix of order 2

-

Let :,=I+J§i and z, =141, Express —; in the form x + iy, where x, y ER.

Also, express each of the complex numbers z, and z, in the form r(cos ! + isin()), wherc r> 0

and 0<f<Z and hence, show that “' =2 (cos T 4 isin L) .
2 Z7 12 12

Deduce that cos(i)z 1443 .
12} 22
Let n€Z" and H:Zk.fr:!:% for kEZ,
Using De Moivre’s theorem, show that (1+itan8)" =sec” 8(cosnf) +isinnf) .
Hence, obtain a similar expression for (I-itan#)", and
show that (l+itanf)" +(l —itan@)"=2sec" Bcosnb.

Deduce that z=:tan(l“'a) is a solution of (1+2)®+ (1-2)%=0

4x+1
Let Sf(X)=-5"5 for x#0,2.
Show that f(x), the derivative of f(x), is given by f'(x) __2(2‘—’)(‘?;1) for x% 0. 2.
x“(x=2)

Hence, find the intervals on which f(x) is increasing and the intervals on which f(x) is decreasing.
Sketch the graph of y = f(x) indicating the asymptoles, x-intercept and the tuming points.
Using this graph, find all real values of x satisfying the inequality j‘(,r)+U(I)l>0.

The shaded region S of the adjoining figure

shows a garden consisting of a rectangle and < 2 =

two sectors of a circle each subtending an / ;//////

angle 3?” at the centre. Its dimensions, in / 9 ;

metres, are shown in the figure. The area of § ‘\ ,/
is given to be 36 mZ. Show that the perimeter * < v - *

72
pm of S is given by p=2x+-- for x>0

and that p is minimum when x = 6.

—l

|see page nine
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15.(a) Find the values of the constants A, B and C such that

4430+ A2+ 30+ =A@ DT+ Br( 4+ 1) + Cx? for all xER

. PO .
Hence, write down X143 +4x" +3x+ 1 0 banial y
.\‘{,\'2 +])z partial fractions and

o J a3 +,4.1‘1 2+3.r+| dx |
x(x“+1)

|
4
(b) Let I= sin”'(Vx)dx. S ot =3 -1 X

( -l)d-‘- how  that f—ﬁ—i I—_—;dx and hence, cvaluate 1.

0 0

(¢) Show that ad—l_(.\‘ln(.t3+])+ 2t:m‘1.r—2x)=1n(.r2+l),
I
Hence, find Jln(.\'2+l)d,r and show that J'ln(xz+l)dx=%(ln4+:r—4).

0

a a

Using the result J-f(x)d1= J f(a—x)dx, where a is a conslant,
0 0
1
2 2

find the valuc of J!n[(x +D(x -2x+2}]dx_

0

ow that the coordinates of

16. Let P=(x,Y,) and [ be the straight line given by ax+by+c=0. Sh
are given by (x|+af,y|+br),

e through the point P and perpendicular to !

any point on the lin

where 1ER.
. ) ) \fu'|+by|+c|
Deduce that the perpendicular distance from P to [is —/———= -
a +b

e x+y—2=0. Show that the points A= (0,6) and B=(3,-3) lie on

Let / be the straight lin

opposite sides of L

Find the acute angle between | and the line AB.

Find the equations of the circles S, and S, with centres at A and B, respectively, and touching /.
t of intersection of [ and the line AB. Find the coordinates of the point C.

ther common tangent through C to
passes through the origin, bisects t

Let C be the poin
Find also the equation of the o

Show that the equation of the circle that
s 32+ 32 -38x-22y=0-

§, and S,.
he circumference of

S, and orthogonal 10 S,

| see page ten




AL/2021(2022)/10/E-1 -10- ///_1

—
nA and sinB.

[.171«) Write down cos(A+B) and cos (A-B) in terms of cosA, cos B, si
that cosC+oosD=2cos(C‘£D)cos[§_£_Q)

c52)u")

Hence, show

Deduce that cosC - cosD=- 2sin(

Solve the equation cos9x + cos7x + cot x (cos9x — cos7x)=0-

tatc and prove the Cosine Rule for a triangle ABC.
for n€Z. Show that sin2x= 2“’";‘ .

|+tan” x 24
m and sin28=§—5-.

(p) In the usual notation, S

Let x;ﬁmr-'r-g-

In a triangle ABC, it is given that AB=20cm, BC=10c
d the length of AC for cach.

Show that there are (WO distinct such triangles and fin

=]
(¢) Solve the equation sin"[(l+c‘2‘) 2]+lan"(a")=lan'l(z)-




