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2019 Year 11 Mathematics Specialist Semester One Exam Preparation

(9 marks)

Question 1
(3 marks)

(a) Evaluate P19 + 23P20

25! . 23! 25! 3l

6! : 3. = é’ X 23;! \/erress """‘3 ‘fao-toriw(,s

25~ >3« 31 / Elimitate factorFon
« S s

o kel Y Evaleates

(b) Express 8! + 7! + 6! in the form a?b!, where a and b are positive integers. (3 marks)

14Tl 46! = 3xT=C! + Txbl + €l
(8xT +7 +1) 6!

\/F&CWTS out (OMJc.st 'f&cto\r;au{
/ gTMF (.;][;es
\/ Writes in Y*etz,w‘rel fbrm

= é"-l-"é'
= 8%« (!

(c) Show thatforn € Z,n > 1,the sum (n+ 2)! + (n+ 1)! + n!can always be
expressed in the form a?b! where a and b are positive integers.

(42l + (1)l +nn
= (n+2)(nx)n + (Rx)nt + ol
= <(m+l)(rw.+|) + (n+ \) + I) nt
= ((Ll—l—g& Tl-rn""’“)ﬂ.‘. \/Fa/.‘tors out n.!asa]cad:or

\/Clcar[ s|‘wuo5 com[ao.s.“-t.‘om

O‘f (*+4n+4) as the second

(3 marks)

= (K+4n+4)n

) <ﬂ+1)l rU f&ctor
Wkel‘a o= Nt+2L £ b=n \/ Q,MP[;]ﬂ;es a,vLal Wwrites in.
Pe%u,rral -form
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Question 2 (10 marks)
() Ifa =3i—5j,b=—-2i+ 7j, Determine
(i) 2a N 3b_ R . R 5 (2 marks)
20.= 6~ -10j , 3b =-by +2l]
. - (3 > 2o J Determines Scalor mul'UPIes
. 92 -3b =63 -10] +bv -
5 ;L J \/ Deteﬂn-‘ncs ol-‘ﬁerm
=121 ’5|J
(ii)) |a+ b| . N (2 marks)
- = ; 3
O +p = j{,-Sj—r(—-’l‘o +13)

/ De'term‘-nes sum

\52+B|=‘+2=J§ \/Statcscacagt\/a(ue
(iii) The unit vector c th_aat is pzigallel andi in the same dlrect|on as b—a (3 marks)
Z=b -aq = -2% t1] - (3% -57)
= —.5‘6""]2.\‘3 -
121 =[Corrims =13 Y Duerines o
J Determine mo.jniwde

A __;g_ T _L_._J > 2
c="13"° 12 J U'f b-a&

Y Ctotes wnit vector

(b) Given that d and e are non-parallel vectors, find the values of y and u in the following
expression: (y +u—4)d = (u—3y)e (3marks)

Yt -4 =0
j\/x~3y:o
Y Scalars ef()y.a/( to zero
Pt
= Y Determines ¢
M =3

J Determines

2|Page



CALCULATOR-FREE SPECIALIST UNIT 1 Time: 41 minutes
Question 3 (7 marks)

(@) A body moves from P(2,—3) to Q(—2,1).

() Determine the displacement vector P_Q’ in component form. (1 mark)
= 2- 2 -4\
PQ = = .
1 -C¢3) 4 )=
— = - .
(i) Determine the magnitude of the vector PQ. (1 mark)

|7al =[c»7 4 = B2 = 43

J States mogni tude

(b) A force of 6i — 6+/3j N acts on a body. Determine the magnitude of the force

and the angle its direction makes with the positive x-axis. (2 marks)
[F]=[6* +(6B)* = 12N
- _ = S
d F= é(1 -] ) \ Stotes mcjniwle
_o—u'——)i 'tm‘lé = -Bo \/Sto.tes Ot-nJ{f-
s \ g=-6o

(c) A body moves with a velocity of 20 ms™ at an angle of 135° with the positive x-
axis. Express the velocity of the body in the form ai + bj, where a and b are

constants. (3 marks)
4.,? Q. = 20xcos 135 = 20~ (—-‘g): —l0d2
\ 0 : °
bl N co
D et F 2 b = 20x=sin 135 =20x-£i: 012

| V= -l0Z % +loﬁj m /s

/ Determines c:cFrcssiorLs -fvr o am’( b
J Simptifies a and b

J Stotes in Petly)weal *fwm
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Question 4 (8 marks)

(@)  Write the inverse of the following true statement and comment on the truth of
the inverse statement. "If the discriminant of the quadratic formula is zero, then the
guadratic has just one real root.” (2 marks)

' 1{ the diccriminant of the %uaclraﬂc formula is wt zero, then the

]Y\VCPSC . ‘ .
C\Yuowlfa‘b"é- 0{085 not have Just one 1‘601 oot .

True. .
/ L.J} cotes Statement is true,

(b)  Write the converse of the following true statement and comment on the truth of
the converse statement. "If x > 3 then x > 2". (2
marks)

Converse. © 1—f % > then X >3,
Fodse .
J Chonges "if Pohen @ o 'if@ then P’

\/ 1nr1«ico.:te$ statement 1S ]colse.

(c) Determine the truth of the following statements, using an example or counter-
example to support each answer.

(i) Ifz€ Rand z3 is an even number then z is an even number. (2 marks)
Stotement i¢ false_.

']_% z2=0 (e\lem.) then Z_=3J-Z- (no‘t ever, irro.—t.‘ona,()
J Stotes foise

v Suﬁ:lies C,omtw_examla(e

(i) Vx>1landxe€ (2 marks)
Statement is vaS&.

1‘fx=5,1JAm x*-x+|=325-5+ |'—‘9-’)
but LI s net o prime.

J Stotes fu(sc_
v/ S«ﬂoln'es Cowl:ter-emmPle usirg ivL-teJ@rs.
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Question 5 (7 marks)
(a) Write down and prove the contrapositive of the statement “if n? + 2n + 6 is odd, then
nis odd”. « 2 ) ., (3 marks)
Cont aPPositiVC . lf Lis even , then N~ +2n+tb6 is even
v} Y -

Pmo]h let n= 20, aeZ
2+ anth = (20)F +2<(20) + 4
= Uo* +4a+b
= 2(2d t20+3)

Corvect contrapositive
Statement

Y Correct ono‘f o‘/* eren.

o Since com-bragr)osi-biva Statement is true,

'(')I‘OVL Oﬁaiﬂw( Statement is true . \/ _T_aol\\c.o:tes orrjfnu{

Stotement is true .

(b) Prove by contradiction that it is impossible to draw a circle through the vertices of
quadrilateral shown below. (4marks)

. Assume  Hhot Wri(ajce»a.l PARS s c(]clic_

Then <S5 +2Q®= 180

Siwce PS=PQ, SR=QR , PR= PR,

apsp 2 aPaR (8ss) .

Then €S=c®=82" 2S+.sQ = (464"

This Covvbrao(n‘cts -('J\e, assumfrtfon that %e
‘()yh'bﬁ(o:\‘:e,{\o-j is cyc(icJ OJlO( hence it is not.

P

Hence J\e orrj;no,( Statement Y1t is imrosiLIe.
4o draw a cicle '(J’lrWJlu the vertices shaon’

s true .

\/ Correct Mumt:ﬂan

\/ Stodoe_s COrL(jﬁLeA-(-. —b(ian(j(e.s

J States SP&&LFEC contradiction

ol statement is true

J Indicates ori J
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