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Part A

01. Using the principle of mathematical induction, prove that n®—n is divisible by 6 for all
neZ'and n>2.

02. Sketch the graph of y=|x+2| and y=7-|x-3 in the same diagram. Hence or otherwise,

find all real values of x satisfying the inequality |x+1/+|x—4|<7 .
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03. On an same Argand diagram, sketch the locus representing complex numbers z satisfying

|z+i|:1 and the locus representing complex number w satisfying arg(w—2)=37”. Hence,

find the least value of |z—wj| for the points on these loci.

04 . Find the first 4 terms, in ascending powers of x, of the binomial expansion of (2+ kx)7where

k is a constant. Give each term in its simplest form.

Given that the coefficient of x* in this expansion is 1890, find the value of k.
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Xtan 2x —2xtan X
®  (1-cos2x)

05. Evaluate lim
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07. A curve is given parametrically by x=4t-1, y=2£t+10, teR, et=0. The curve crosses

the x - axis at the point A. Find the coordinates of A. Show that an equation of the tangent to
thecurveat A is y+10x+20=0.

08. A line intersects the x - axis at A(7,0) and the y - axis at B(0,-5). A variable line PQ is

drawn perpendicular to AB intersecting the x - axis in P and the y - axis in Q. If AQ

intersects BP at R, then find the locus of R.
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09. A variable tangent line drawn to a circle whose radius is ¢ and the centre is the origin, meets
the x - axis and y - axis at A and B respectively. Find the locus of the centre of the circle

passing through O, A and B.
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Part B

7

% Answer only five questions.

11. a. The roots of the quadratic equation x> —x+ p=0 are « and . Also the roots of

x*—9x+q=0are y and &.

If o, f, y and & are in a geometric progression, then find the possible values of

common ratio of that progression.

Then find the possible values of p and q.

Obtain the quadratic equations whose roots are «y and o .

b. Remainder when the polynomial g(x) of degree 3 is divided by x, (x—1),(x+1) and
(x—2) are -12,-8,-24 and -6 respectively. Given that Q(x)=(x+2)g(x)+24
show that X, (x-1),(x+1) and (x—2) are the factors of Q(x). Hence find Q(X)

without finding g(x).

12. a. A cricket team consisting of 11 players is to be formed from 16 players of whom 4 can be
bowlers and 2 can keep wicket and the rest can neither be bowler nor keep wicket. In how
many different ways can a team be formed so that the teams contain

i. exactly 3 bowlers and 1 wicket keeper,
ii. at least 3 bowlers and at least 1 wicket keeper?

b. U, isthe r™ term of the sequence 11381351357
2'2.4'2-4.6'2-4.68

Express U, interms of U, .
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f(r) is a function of r, where f(r)=(Ar+B)U, ; A and B are constants and

f(r+1)— f(r)=Ur. Find the values of A andB

and hence, prove that iur =|:1357 .............. (2n +1) _1}.

r=1

2 a 1 1
13. a. Let A= , B= and C=| |,where a,beR.
3 b 1 3

It is given that AB=C. Show that a=-1 and b=0 . Then show that A>=2A-3I .

Deduce that A® = A—6l

The inverse of A is denoted by A™ show that A™ =%(2I —A).Find A™

(1+ 2i)2 |

b. i.  The complex number u is defined by u = e
+i

Express u in the form x+iy, where x and y are real.

Sketch an Argand diagram showing the locus of the complex number z such that

[z -u]=1u]

ii. Find the square roots of the complex number 7—6+/2i. Give your answers in the
form x+yi. Where xand y are real numbers.

iii.  Find the argument and the modulus of 2/3-2i.
Find all the solutions z to the equation z% =23 -2i.

14.a. Let f(x)=w for x=1.

(x-1)

Show that f'(x), the derivative of f(x), is givenby f'(x)= (=x+5) for x=1.

(x-1)
Hence, find the interval on which f(x) is increasing and the interval on which f(x) Is

decreasing. Also find the coordinates of the turning point of f (x)
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Itis given that ' (x)= 2((X_1)74) for x=1.
X_

Find the coordinates of the points of inflection of the graph of y = f(x).

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

points of inflection.

The strength of a beam with rectangular cross
section is proportional to the product of its width
w and the square of its depth d .

Find the dimensions of the strongest beam that
can be cut from a cylindrical log of radius r in
terms of r, considering the given figure which

<« W —>Y|

depicts the cross section of the log.

15. a. Find the value of the constants A, B and C such that

dx

1 A Bx+C
X

1
x(x2+1) x*+1 2

. Hence find the integrate Iﬁ
X(X°+

Use the substitution x =cos@ show that L&S dé=In (gj
cosd+cos’ @ 3

AN C—w|y

b. Find the value of Ie‘“ sin zxdx using the integration by parts.

C.

Show that j f (x) dx :J' f(z—x)dx.
0

If 1 :J'xsin3 xdx , using the above result, show that | :%jsin3 xdx
0 0

Hence, find the exact value of the integral stins xdx.
0
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16.

17.

Let the equations of two circles be X*+y?+2gx+2fy+c=0 and

X*+y2+2g9x+2fy+c'=0.

If these circles intersect orthogonally, then show that 2gg'+2f f'=c+c’.

Let U, and U, be two parallel lines passing through the points P =(1,0) and Q=(2,0)

respectively. Let the line 2y —3x+7=0 meet U; at A and U, at B..

If the length of AB is 13 units and gradient is positive, find the points A(a,b) and

B(c,d).Where a,b,c,deZ

The vertices of a triangle are A, B and C (6,1). Find the coordinates of the orthocenter. Find

the equations of the circles whose diameters are AH and BC and show that those circles
intersect each other orthogonally.

a. Show that sin®5° +sin®10° +sin?15° +... +sin%90° =9%.

b.  State and prove the cosine rule for any triangle ABC in the usual notation.

b+c _c+a :a+b , then find the ratio
12 3

For any triangle ABC in the usual notation, if

cosA:cosB:cosC.

c. Inaright angled triangle, the hypotenuse is 2+/2 times the length of perpendicular drawn
from the opposite vertex of the hypotenuse. Then find the other two angles.

d.  Solve the equation 815""* +81°"* =30 in the interval [07:]

10




