YEAR 12 EXTENSION 1 TEST 31-8-05

Projectiles, Probability, Permutations and Combinations,
Binomial Theorem.

Name Class

Instructions: Show all necessary working throughout the test on A4 paper.

Begin a new page as specified. Time allowed: 50 minutes
[Begin a new page]
L.
(a) Find the value of the term independent of x in the expansion of
(2x— %)12
x
(b) By comparing coefficients of x* in both sides of

(1 + %1 +x)* = +x)°, show that

; (“c,f=*c,

k=0

(©) - (1)  Write down the Binomial expansion of (1 +x)" in aécending
powers of x

Hence show that "Cy +"C; + "Cy + ... +'C, = 2"

7 n—1
(i1) Write down the expanded form of » "C,

k=1
(i)  Show that "C; +"Cy +... +"Cpy = 2" -2
(d) . A machine is known to produce items of which 5% are too short
and 95% are satisfactory. A random sample of twenty items 1s taken
from the production of the machine.
Find the probability (correct to two decimal places) that:
) all of these items are satisfactory

(1) at least eighteen of these items are satisfactory




(b)

©

[Begin a new page]

The leﬁers of the term “DELICIOUS FEAST” are arranged randomly
In a row:

0 prove that the number of different arrangements is
10 897286 400 : 2

(11) determine the number of ways that the vowels and

consonants can alternate. 2

At a round table there are 3 boys and 7 girls.

[

® In how many ways can the 10 people be seated at random?

(i1) If 3 of the girls wish to be seated next to one another, in
how many ways can this seating arrangement be
accommodated? 2

| (iif)  Ifa particular girl Anna is not to be seated between two

particular boys Alexander and James, in how many ways can
this seating arrangement be accommodated? 3

Consider a pack of 40 playing cards consisting of the colours Red, Blue,
Yellow and Green, with cards numbered from 1 to 10 for each colour. If
five cards are dealt at random from the pack find:

6y The total number of five card arrangements. 1

(i1) The probability of receiving three 4’s and two 9’s. 2

(iii)  The probability of receiving five cards whose numbers are

consecutive e.g. 3,4,5,6 and 7. 2




(i)
(iii)
(iv)

(b)

(¥

(i)
(i)

20 m B
10~/5 ms® same plane of motion. Take g =10ms ™.

[Begin a new page] CJL

¥
(®)

S50m

O X
The diagram shows the path of a ball that is projected from the top of a tower 50 metres
high. Its position ¢ seconds after it is thrown is given by the equations:

x =20¢ and y = 504+ 15¢ —5¢ % where the origin O is on the ground directly below the

point of projection.

Find the speed of projection 2
Find the leﬁgth of time before the ball strikes the ground. 1
Calculate the maximum height above the ground reached by the ball. 2
At what angle to the horizontal in the positive direction of the x-axis does the ball strike

2

the ground? Give your answer to the nearest degree.

OA is a vertical building of height 20 metres. A
10 ms™ particle is projected horizontally from 4 with speed-

4 _ 10ms ' . At the same instant another particle is
. projected from O with speed 10«/§ ms " at an angle

@ above the horizontal. The two particles travel in the
1

o x

Derive expressions for the horizontal and vertical displacements relative to O of each

particle after ¢ seconds. 4
Show that if the two particles collide, then they do so after 1 second. 2
Show that if the two particles collide, when they do so their paths of motion are

2

perpendicular to each other.




N & o V2 B xdegion \

‘_\eg*v RN-- 0

o=l @) (=

N oo a8 Y\Co ="Ca =\

L6

- \D‘(’_h_‘ 3\"5 ~ \%@.\ 1

)_r«\-l

. 1\'\ —_ ;\_\ n C\‘ "*“Cl*nCLA-* -+ r\(_‘u\\\‘

\’3 ~v y
= ‘- =\ ( \\r

§'~3 i

For \ervn \v\éxe,a‘)ex\o\_ex\ ot ~

' \ Cﬂ:\i‘\&m_ﬂ(i’*—‘)

2O

N

7

e eaS Whase  p= P/Mx\g@ﬂ'\~ 6-a8
D T U g2 PLEE @M\ =0.0%
= 27120
=D Yeom \‘:\é\eﬁcq&m‘\;&& S \9_(::71&) (" P(a\\ ga&\g@\é«;} D'&
= (or °lS\
(L) RV = CiaxY =030 (4)

= %(C, 480 x a0t

((( \,?( c‘ickea?l- % az (‘q&—lﬂi&z&?mt\\)

s ?C?( ~ ¥

=¥ f[& gxﬁs\ '\—?(\C\ SJ&X t P(QD Sc\‘t;\

LRSS = CAA) (\41\

- :Lo(‘ L gy :_o(\ b )_0 ) D)_o

= (4ﬂ Gt Csx%‘(u

-1
=*Cec @-os\L(_‘o S S N ( chYOr‘Iﬂw

(e A H4C 2 R HGE

)

4 LOCLU @ C[S\I

C &w\e Oy ru\z_co e O

e-C’Q\ ‘Q 3L4 o‘o LeS _

A RANS 2 = A A+ A

= (’)v‘Tl‘CL*‘\,

4—CL4—CL + 4_634C|

+4 0, *Cs

-c QCA- = (4 C O\j\—; éC\\L"_QC)}L

NCANETUAS

- Z ey

=y

)

t\ /“\'J.\ Y\Cu "'“C( 'L“"“C)_X,L-\. -

14

. = mCa}:\)LH -VNCAJ\

ledx=) - @\L\\j‘z"(cf({ QLN

AT O S T (L N

"2

al v y
) é < C. = "Can 4G ~

(\\\\ me f\\ Y u)

1

= "Cat G (haed Cwﬁf(;’*




—) _ . 40
2 (aY (BEL\C\QU R FeASTT @) to) N,U,_OW_QVS‘*‘SQ/_W_\%& = S5 /
has 14 lelers consishag o8 = (S8 00K |
_ 4 f
P vouwels ‘E x WoxD () ?( LI | :),xj’q\j: *Gax"CG s ;
4o :
€Y )y D Cq
AOad U ad ‘e — o
CO:'\‘SOMAk’S (6)(\1>(d) (S.\ Xl)(F\ "M\(T\. /_Qgc‘c}g/ N
=\ _ve
T \ e . 1'1%7& xIQ |
() Ne e Ad &aﬁ__m*w ! » NG <
14 / cte) Q(f\m\uﬂ%wmv\\%é’ G[&'SA‘QX(C§
Y 2 -
2\ 2\ 2\ 49_C§ v
— - _ e\44 i
= 1o 377 286 400 \./ ; L% 003 |
. A s
(YRaY /
() TL vowds ol cansonads 40T
' =\
' - ' (s L1.3% % (o
ﬁ\:\irN\Q . a'Q O\I\Pﬂi_sazm-w e - \_ = /
- 2 % U / : : ,
Al
P

¢ 350400

0) 1381

o Nos b'c verat Q = l X ﬂ \q
-y \\

P!
= RE{QAQLO v/
1) Consdar e B ad\s ass o,

W28 & t\\*&ud o~ 'l\, a8

N
THhas \easss (07EYN =R paqlecy”

|
Nl e L k3, P
= 0240 \/
(0D No o sons wilhed resladuns = q\

~
NmewaqA& N\ne\_ &Mﬁ\txm’c&_
= xd el

. WNe, o‘an.q\\& Poawmss MSF \MM'C)Q‘@

—
-—

7
a\ (%2 |

= RS2LC00




R

y_ o x=20t ——@

A geoed £25 2t B \\‘3@1

G,

G <o A1SE -SC

= (o°(k w&@j

L .
> =

-—

©

o . Beil S&-.:L\“’Q GS‘("’Q‘-N\A Q\f\‘ dg)‘{mm, \;@
o "’C\—g Vsrzeadal  ta ’“ﬁ& ?OQRL\;Q

A
i SHI S
S

A\rec\-iov\ G'Q— "&\~e X AR,

= (\"}O\’L—k (\g"\Oﬁ\L

AN S,Ys_a,LQ“Q er%&&\'\im (“: O

PN S-S Yo Sl S LS E/U E&r\‘k‘co\ gf‘o’\e_v_,u Qe A 2
= AT m.’::\o} Lg:c_)
B So-m RS S = C)) ;,iﬁh\(’.‘)
:,g;‘w_u\_e& ?r“nxat}_m«i.tq AL s Do R, \‘f\?ﬁ\o e Wl
e oo L RO, QRO

de QRO Co oo
?

) B sheiles cy'm\ W A=0

s o= SoMSL~sEH SR e, 4= ot

S 0= SEFSE-SO Lex =AekAly  UR ~SE Ay
0= g(&-3k-10) he k=m0 ntmi =20
0= (& ~<X4x2) . omea 205C

o k=5 (£%0) a ~SERAN ©

K \0&;\;@ .

2R sk q{-ew\‘ A‘Q’\QY S gecs F:;,_\__Easr;\:tc&&_p_?@_‘&m\-&‘\___ _*O::_ﬁ_
N
Y AN e, Wed W =0 }(( RVenB-
3 3 o
s, &=t = X RV @s@-
L e= s L =0, E&nh\a
; , N N .
when €=ty U= 30418(\’\%,X"‘301£5 R S = Q\’ YR ~o&
=¢l% ke bmo R aNeesS C&Q\!Qv\
o rtozx_t\a;%\r_"&_m\..ni ‘pi \uc\\\ < QJI ™, 2. \fcoq&.mQ_\> V?C\&; Co_

R ')‘L:\fcng&) &AR‘\\(‘)EV\ Ver &

()

o= VE u:g@ f\\QO,? Y= “Stlév\fﬁg.\&r\\g‘(

\s\v Loal

=0

who =0

A 2O
LAY

N ag
X . S Ca o Cs-O
= ‘E'S"—Luﬁ, Now sy V.= \0& o —
> cv= 1608 ews_@,);&;:_itﬁgwg

—




[

) A

”_,_4 ot

va\* & cal\isron ot va»\«*c\mi

— 1ok cx® 1)

—e

__;»4 <2420 = ~SERLolRE & —{2)

L
S

_Now—S 0 =

£=\

= =L \>~-n—\—%t\€§ C,e_&i&t *\r\dj

Ol | cece ;

As S éﬂu«m‘

ol

+

me

g_,N_o,w d')(, H_@ =

N —

St S
=t

Sy SR .-..

==l = e de ol

_:l__—
\J\

0t vl @

=

ULV

-0 +10 EL—*@\)

Ko S =

e

::\ PR&L& o‘Q vv\cs‘\'&@« Arl

?ﬁu‘@w\\;&@ da a&c\'\ eu&hcj‘

Lone

o Qﬂgg\\t§YUwr\ .




