Part A

. N n n (3" - I) +
0. Using the principle of mathematical induction, prove that ) (3r~2)=——"" forall neZ

rs
.
B S saseniaiea desseriiaarinanes TR SR AR LR SRR R A A
------------------------------- .........--a.......---..........-..........................-.-o-----.......,..
e R RS s ety it ssa st asssansssassnRad ST e O et
RNt e ks aa s et s s e e nas veasinen e i St R R T srawressemreesaias
traeeas TR T T PN e Ceee e st ntenees e ennensennannssavanssenobts erverssessaan
.......... R TT T TR TT T LA
---------------- B R L L L LSRR
""""""""" veree nmnd ds Vaamuibaat b oo o al on s s Pl o 200 The o BT T o AT ¢ ST o S Wis v v o 6w AR s GRS SRR RO e Rt 80
---------------------------- L e L T R e S e e T P PP R R R T AR R L LRSS
L " D L T T U T e $assasesrrserrramErien
rreanas D R T Tetsenbeseatan Peresersssanassaanans
............... vesas T T f e T T
--------------------------- L T T T T T T TR L L LR RN
-------------------------------- I I e
sersernreas A b NN h e e e a s st a e e e e a e e s s et anaransrararanraee

....................... L
................................................. L L D
............... LT L T LY o P e e P S S R G PO S e NS GRS R

02. Sketch the graph of y=|x-3| and y=5-|x| in the same diagram. Hence or otherwise, find all
real values of x satisfying the inequality 2|x|+[2x-3|>5 .
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03. Dark the region gi
gion given by |z|< 5 and '4'2(:-1—|)>%.Hmcc find z such that |z -1 is

maximum.
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04 . If the coefficient x’ in (ar‘ +?:—) and x
X
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.| m
sin| ——x

0. Find the value of , lim, —-=—2.
Cosx—
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06. Find area bounded by y=log, x and x-axis between
2

x=]1and x=2.
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07. If ix4+my=]; :
™My =1 is normal to the parabola ¥} =4ar then show that al’ +2alm’ =m’.

B R ]

08. A variable line, drawn through the point of intersection of the straight lines .{+%=1 and
a
2 , meets the coordinate axes in A & B . Show that the locus of the mid-point of AB is

a

the curve 2xy(a+b)=ab(x+y)
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The straight line 2y +x-1=0 passes through the x-axis and y-axis at the points A and B

respectively. Find equation of the circle which touches the line AB at A and passes through the

origin. Find the equation of the oth i it i
er i from B and show that it is
el AR, angent drawn to the circle frof

10.
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Part B

< Answer only five questions.

11. a. The equation x? + mx + 15 = 0 has roots & and 8 and the equation x2+hx+k=0

a

]

i. Write down the value of k.

has roots - and 4 .
a

ii.  Find an expression for h in terms of m.
jii.  Find the two possible values of @ such that g — 2a = 1

iv.  Hence, find the two possible values ofmand h

b. A curve has equation y = ¥3 +2x% —11x —m, where m is a positive integer. The

curve crosses the x — axis at the point (-4,0)

i. Find the value of m

For that value of m, factorise 3 4 2x% — 11x — m completely. The curve also

1.
crosses the x — axis at two other points.

jii. Find the coordinates of those points.
c. Let f(x)=ax'+bx’ +x* +cx—14, where a,b,ceR.If (x-1) and (x—2)are factors of

f(x) and when f (x) is divided by (x+1), the remainder is 6. Find the values of a,b,c.
Write f(x) as a product of linear factors and find the remainder when f (x) is divided by

(3x-1).

12. a. Find the number of arrangements of the letters of the word “INDEPENDENCE". In how
many of these arrangements,

(i)  do the words start with P

(i) doall the vowels always occur together

(iii) do the vowels never occur together

(iv) dothe words begin with I and end in P?
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b 18 f(r)={r(r+1). prove that f(r)- f(r-1)-ar’

Hence, deduce that Zr‘ - '_'__(ﬂi
v 4

Write down the * term (- of the scries~3T+ R e g
| #2142 43

Find v(r) such that Ulr)=vlr)-wr+1).

Show that iU,:d-( 41)" .
r=| n+

Show that the infinite series EU, Is convergent.
r=|

13. a.  Given 4= 2
-7 3

i.  Find 4? and find B such that B=31+A- 4.

ii. Calculate 4B .
iii. Deduce 4™,
: 2+4i . ;
b.  The complex number w is defined by w= 7 - Findwin the form w=x+iy
2-i

It is given that p is a real number such that %:rSarg(\H p]sin. Find the set of
possible values of p.

The complex conjugate of w is denoted by w. The complex numbers w and i are
represented in an Argand diagram by the points S and T respectively. Find, in the form
|z—a| =k, the equation of the circle passing through S,T and the origin.

¢.  State the De Movier’s Theorem for positive integer index

By writing 152- = -;5—-1:— , show that

. . | 2 r)_1
I SIH(EJ=E('\/E—J2—) 1. 005(1—2-)—;(1/64*\/5.)
Hence find the exact values of z for which

' = 4[cos§ +isin %) Give your answers in the form Z = a+ib where abeR
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Lt! f(x)_ X2+]
= for x#1.

(x-1)’

~2(x+1)

Show that " ivati sl g
at f'(x), the derivative of f(x), is given by f(x)= ( 7 forxzl.
x-1
It is given that f"(x)=4[x+2‘] for x#1
x-1 .

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

Sketch the graph of for y =/ (x) indicating the asymptote
points.

s, y-intercept and the turming

| mile

—®— ——
Be—x —*S¢— 4-:_...—————-—-';\

station at point A on the shore to an
B is 4 miles away from

A power line is t0 be constructed from a power
$3000 per mile to lay

island at point C. B is the nearest point on the shore from C. Also
A. It costs $5000 per mile to lay the power line under water and

the line underground.
If a point S is located on BA,
power line from A to C across S.

+ miles away from B, find C (x) as the total cost for the

Examine the sign of ‘%C (x) as x increases from 0 to 4 miles.

Find the most suitable position of S on BA in order to minimize cost.

15. a. Find  the value of the constants 4, B.C ad D such  that

____.gj.r.z-"-'-?i-———-----i*;—+—£—+9r—+—l2 Hence inte tc———ziﬁ——'
(x’-l)(x‘+4] o] x+l x4 e (x’—l)(x’+4)

X,

with respect 10

3

b. Using integration by parts, Find IJ; tan" y/x dx
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16.

17.

c. Show that j[(x)dx=]jf(-g-—x] dx .

) o . vx
. Using the substitution x =°, Find Tdr
¢ I 1+4x

. Obtain the equation of the straight line that makes intercepts a and 4 on the x and y

Let 1=]——°£_—m and J=j—-&’.—¢r . Show that /=J.
o 1+cosx+sinx o | +cosx+sinx

» l£ sec’ =
Hence show that I=—-——j———2—dx.
0

4 4 ]+mn£
2

Using the substitution tan -;: =1 or otherwise, show that / = —::- 1 In2.

axes respectively.

The straight line u=4x+3y—-12=0 meets the x and y axes at the points L and M .
Find the coordinates of L and M .

A straight line perpendicular to ¥ =0 meets x and y axes at the points P and Q
respectively. If MP and LQ lines intersect at T, show that the locus of point Tis given
by, s=x’+)? -3x-4y=0.

Show that LM is a diameter of the circle s=0. O is the origin. If the point P lies on the
bisector of LMO, find the coordinates of P and Q.

Find also the circle that passes through L, M and Q.

If cosectl +cot@ = 12_1’ then find the value of tan @,

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

Show that
(.&r2 —c2)001 A +(c'2 —az)cotB-i-(u’ —b’)cotC=0 and

If a* +¢* =2b* | then cot A+cot C=2cot B .

Find the solution of the equation sin x +sin %J(I -cos .t)z +sin’x =0,
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