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EXTENSION 1 MATHEMATICS 

Instructions: 

General Instructions 

• 	 Reading time 5 minutes 

• 	 Working 2 hours 

• 	 Write using black or blue pen 

• 	 Board-approved calculators may be used 

• 	 A table of standard integrals is provided at 

the back of this paper 

• 	 All necessary working should be shown in 

every question 

• 	 Start each question on a new page 

Total Marks 

• 	 Attempt Questions 1 - 7 

• 	 All questions are of equal value 



Question I Marks 

4n 

a) Simplify 

4 n +1 

. -4n 

. sin4x 
b) Evaluate hm-

X~O 3x 

c) The polynomial P(x) = X4 + ax3 + 2x - 4 has a remainder of -7 vvhen 

divided by x + 2. Find the value of a. 2 

d) Find the coordinates of the point P which divide the interval from A( -1,5) to 

8(6, -4) externally in the ratio 3: 2. 2 

e) Find to the nearest degree, the acute angle bet\veen the lines x - y = 2 and 

3x + y = 5. 2 

f) Find I XVl - x dx using the substitution u = 1 - X 

2x-3 
g) Solve for x: -- 1 2 

x-2 

Question 2 (Start a new page) 

a) Differentiate with respect to x 

2x-3 
(i) y-ln(-) 2 

3x+2 

Oi) y = tan 3 (3x + 5) 2 

(iii) Y = cos l(sinx) 2 

b) Find 

f dx(i) 2 
3+4x2 

2 ")Oi) f dx 
vl-16x 2 

(iii) f sin 2 ?:.. dx 2 
2 



Question 3 	 Marks 

cosx-cos2x 
Prow the' cosecx cotx 	 3 

sin2x+sinx 

b) IS an pol)l1omial degree 3. It (x-1) as a factor when it is 

b\ (x~·h the remainder is P (X). 

c) case =: -'/3 mer domain 0 ::; e ::; 2IT 

' -1 xd) 	 Sketch y = 2SLn sho\\'ing the and range on your diagram. 3 
3 

Question 4 

a) 	 Let T be temperature a room at time t and let R the constant outside air 

tem perature, ~ev;ton' s Lm of states that the rate of change temperature T is 

proportional to (l ). 

(i ) Sho\\ that the T = R + Ae-kt (where A and k are constants) is a 

solution the differential equation 0: = -k(T R)
dc 

(i i) 	 A metal dish is from an o\'en at :2 QOae. 1f lhe takes 

onc minute to cool 10 170°e. and room temperature is C. find the 

oLi and k. correct to :2 decimal places if 

(iii) 	 Find the it takes dish to cool to 

A partic Ie is harmonic about a fixed point. Its 


displacement xcm at a t seconds is . 


x 2cos3t + 4, 


Explain 2 ::; x ::; 6 is the intenal in \\hich the partkh: mows, 

and centre motion, 2 

(iii) rind X as a function of {, 


(i\ ) ShCl\\ 9(x 

(\ ) Sho'w that v 2 = -9x 2 + 7 - 108 


l \i ) gre~Hest the partick, 




Question 5 (Start a new page) Marks 

a) 

D 

Not to scale. 

AD and CD are tangents to a circle. B is a point on the circle such that LCBA and LCDA 

are equal and are both double LBCA. 

(i) Copy the diagram into your ansv:er booklet. 

(ii) 

(iii) 

Let LCDA = a and derive LCAD in terms of a (give reasons). 

Prove that BC is a diameter of the circle (give reasons). 

2 

2 

b) 

c) 

The equation x 3 
- 2X2 + 4x  5 = 0 has roots a , j3, y. Find the values of 

0) aj3y 

(ii) aj3 + j3y + ay 

(i ii) a- 1 + {3-1 + y 1 

(i) Differentiate xeDS - vi x 2 

(ii) Hence evaluate f01 eos 1 xdx 

2 

2 

2 

Question 6 (Start a nel" page) 

a) Prove by Mathematical Induction for n a positive integer, that 

1 x 2° + 2 X 21 + 3 X 22 + ................ + n x 1 1 + (n  1)2n 

4 

b) (i) 

(ii) 

(iii) 

Find the equation of the normal at P(at 2 , 2at) on the parabola 

y2 = 4ax. 

The normal intersects the x - axis at point Q. Find the coordinates of 

Q and hence find the coordinates of R \\here R is the midpoint of PQ. 

Hence find the Cm1esian equation of the locus of R. 

2 

2 

-------+--------------------~x 



, Jcosxsinx d
Fll1d X the substitution u = sinx,

2-sin 

Question 7 	 1\1 arks 

a) Shcl\\ that cos 1 
') 

- tan 
2 

3 

b) When the Pr,y) is di\i by x + 4 the remainder is 5 and v\'l1en P 

is cli\idecl - 1) the remainder is 9, Find remainder \\hen P is divided 

3+ 

c) 
y 

Not to scale. 

A boy t1]]'0\\s a ball and it\\ltha Yms from a point 1111 abo\'e ground, 


The lands 011 top a tlo\verpot in a neighbour's yard, The of projection is e and 


indicated in the diagram The equations motion are x 0 and Y = -10, It been found that 


y Vtsine - J + 1. 


(I) 	 Sho\\ x = VtcosO 

(i i ) 	 When the is at maXImum abow the ground. it passes 


directh e aI, 5 metre high and clears it bY O. 


v - _\
sine 

(iii) Find the \'alue of V gh'en 0 tan- l 2... £riving vour answer in exact form. 40 ~ 	 ~ • 



STANDARDINTEGR~LS 

1 n-'-l 1 0 ,- 0I xndx =-- x n ::f:. -; x::f:. , It 11 < 
11 + l' , 

J 

1 
dx = Inx, x> 0 

x 

r 
1 

dx 
aJ 

1 , 0cosaxdx = -Slllax, a:j:.
a 

1
sinaxdx --cosax a::f:. 0 

a ' 

1 
= - tan ax, a:j:. 0 

a 

f 1 

secax tan ax dx = a secax, a::f:.O
I 

J 

1 -1 x 0= tan -, a::f:. 
a a 

( 1 , -1 x 
r===dx = Slll - a>O, -a<x<a 

aJ 

1 
I 

dx =In(x + , x>a>Or 2 a " --j x L \ 

dx =In( x + 
\ 

NOTE: lnx loube x ' x>O 

Board of Studies '-.'SW 2008 



r~a.<;ll~r's f\'2IJm~! .. "_.......____._....___._.__ ~tl:l~(!~r.s.l';~nllet.r.~~: __________:__----

S' ...~.H . S, 1 0 0 ~l Ei\+- I T r :'{1/. S('.1 ~.tf~yL~.....,.. 
GIj~SJI'CJ\ .. I ............ , .. ,,,, .......... ,,,,..........,, ..... , ... . 

.f1 

G) ... ..q ...... . 

J,r-l G ..j.. _~ _)~I
:2 C' .. '.:' .. ~. y~ .. ~ 

. . .... .. . .. . ... ... ... I .... 

P. \) (10 
) 

--.l,,'UCD 

... 
'1 

'. .... ::t:~4:,,, ..,, . 

. ~_~~-~f" • -Jt~":f""'" 
····C 1 ··· ..k·· .. ........................ 


. "'--'.~~,;;,;.".,;;;;L;;.;,;. .....;.;;,;'2::s..~... ...l.,;,;..;.~...;;,;..,,;.;.;;;::L=>;.;.;;; 0
- I 

.s\rC'l,:}~~....J;~.:t..g;)(.:)±:.2x:- t 
::: ~~)~.t.?C~~y~~j.- 4 

..... :J(...~~). ..;:I................ " ....0 
., .......t.·..L.., ... ~:~C' ... ,) ..... " .............. . 

......................(). ... 




c C' ~•.. /., ~> 
....... " L l. .1,.. 

.. c.c:.. Xc.... 
... J I '--:- S . t tt1..:!., 

(i) 

o 
+ 



........ \ ...... . 

............ \ .. . 

,, 

... l. 
-11 t 

e 
"Ji~ .. "t··. ~ ·-C t \ t (i \) S (',\ c.e.... M (.: -r ! Q i"......I') ... ' . 

-1 J~'1: .. .. ').vvlP~ .. h(t;'vvw~\ 1(.l .....~-';~~lte 

t- "CD
,. C1 . .. ' rj.C't 10 (1 ..... 1'$ h~.dJi':i~I./, 

.ktv~e 'I J .. t)~L( . G 
4- CD 

('\'7'''0J ,_ ': 

C,'.;) 

. '" \ 
.. "':'".- /

. 
L_~~~-'~--:'-":"",::,---___,,,-~_'_C) 

~ 

.l ~ 



/ l' ! ..... , ... b l/-r .. 

SCI') 

i )( C\::::, 
~i 

:;: ~\ \) 



Teacher's l"~im~~: ... ",--,_. 

,

fe s \;' '. - ii'I :::= [ /:) I' 
........ "." .... " .....  ······!··i.···· ..•· ..···· ..........·~·····jCr


'l i-1 

;., r,(, 
 ·····7'··········· ·· ..·...... ···....·.,~·-te:f·j· ....(j 2.. 

V.'3(Uc) 
,1. . I 

I ~• 
.. . ""',' .. ~-

, 
c,, t :; C: 

.- A 
I .....'! ..,.. 

., ... C'.~ ..... ..... .1. e / V: .. '~ d 
. ." .... 

I :S., . ·t.' C.2. -to 
:ft, ( "\ = { +- l - '1 I ' " if::: 3 

~it( .... p ,: ;\ tLVt .,.t 't±~.l.C3( ..t 

I \. '/""'1
.n Jt.U .I '.. I..l-- 1 (II) 

"1 L ~Y'- ,1 

T .... ,., ... . 

-t.G..... ,
+(~l- q+1) 





~.~ c . 
,,' - r' 
,,,  '  . 

, I+::: 0:( ::: \j C c 
._ r 

L 

l -V CO:,G ... 
~- V+CC~,(~ ,1

"-. 

V.............• \ .-._-

.- \;'-{.,',l(";' 'fJ1) 
- :;:) x ....'1~.:..VI .. \-,t ......+- ....(..... V 

, ...... Jc. ... 
- .\f ",c:.<t(j 

Ie 
tc \ 

lee................. " 


"'J;L/.? 

~> I 

... 'tC . 

\ 1-, 
........ \ .. 


",1 ,. -,., C' . 'r· , \;..J.- . 
q . 

( 


