CALCULATOR-ASSUMED 3

Section Two: Calculator-assumed

SPECIALIST UNITS 1 AND 2

65% (98 Marks)

This section has thirteen (13) questions. Answer all questions. Write your answers in the spaces

provided.

Working time for this section is 100 minutes.

Question 8

(5 marks)

Points B, C and E lie on the circle with diameter AOD as shown below. ZABC = 115°, £BAC = 20°

and 2ACE = 60°.

4 20° c

Determine the size of the following angles.

(a) LADE.

6O
o0

(b) LEAD.
20
(c) LAEC.
[ < 7
o2
(d) £CAD.
e
A
(e) £CED.
&9

See next page
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Question 9 %57 marks)

(a) ABCDEF is a regular hexagon. The midpoint of side DE is M.

Leta = 4B and b = AF. Express each of the following in terms of a and b.

(i) BC. (1 mark)
o b
! * (1 mark)
¢ P
bias® = a4 Ly
(i)  MB. (1 mark)
{
-0 .ﬁ/g
o
p
La-db
- o %, - -
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CALCULATOR-ASSUMED 5 SPECIALIST UNITS 1 AND 2
(b) Three forces, Fy, F, and F; act on a body that remains in equilibrium.

F, has a magnitude of 400 N. The angle between the directions of F; and F, is 150°,
between F; and F; is 135° and between F, and F; is 75°.

Determine the magnitudes of F, and F;,
(4 marks)

W
o

5&?@@%} Foo= 293N | Foz WIN

See next page
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Question 10 d %(Ei marks)

(@)

A number is to be formed by randomly selecting three different digits from those in the
number 93265. Determine how many different numbers

(i) start with an odd digit. (1 mark)

[ ——

(i) end with an even digit. (‘I ‘mark)

g

\ /W,)t,,t.,wiwm‘w,\, S, SR

(ii)  start with an odd digit or end in an even digit. (2-marks)

A computer user has forgotten their six character, case-sensitive password, but know that
they always use a permutation of F, F, 1, 9, 9, and 9 - their initials and the year they were
born. Determine how many passwords are possible if

(i) the Ff*}s must both be uppercase. (2 marks)

ég
=38 sy f

b B 4 g}

al % 5!
P  /
£
(i) either F can be lowercase or uppercase. gfﬁvark)
PR FL CF f6 o -
J S

: AL

- E@{Yég} ::% ;éwgé{b}

P

See next page
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Question 11

(@)

(b)

SPECIALIST UNITS 1 AND 2

iég (8 marks)
Triangle BCE is such that B, C and E lie on a circle with centre O and radius 29 cm.
Diameter AD and chord CE intersect at F, so that DF = 8.5 cm and EF = 25.5 cm.

Determine the lengths OF, CF and BC. (5 marks)

o
b
i

i
¢

il
b
{""m
¥
S
M‘? %
o
i
£
P2

Y
%

e
4 Lt

In the diagram below, points B, € and D lie on a circle with centre 0. The tangents to the
circle at B and D intersect at point A. If £BAD = x, prove that zBCD = 90° — g (3 marks)

See next page
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. +wQ
Question 12 (E marks)
Transformation A is an anti-clockwise rotation about the origin of 90° and matrix B = [(2) g]
(@) Represent transformation 4 as a 2 X 2 matrix. (2 marks)
A-[o ]
[ o]
(b) Describe the transformation represented by matrix B. (2 marks)

: k o ¢ 4
C&%ééw%m ";i;‘té”@ i%w [ R Alarnom

(c) Determine the coordinates of the point P(—15, —11) following transformation 4 and then
transformation B.

(2.marks)
-
e e . ~ P
OA = rolle-~ ) § o -1 ’
= 1Y [ 2

fmi;‘g et '\ § T /
g *‘%w % % o bt E 2 e ii
i - |13 e e}
| 3o JL™M) ¥
5 ‘g?,%
m.@ﬂgfﬁ ot { 1 % -4l }
/
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(d)

9 SPECIALIST UNITS 1 AND 2

Following transformation B and then transformation A, point Q is transformed to point

Q'(12,7).

Determine the single matrix that will transform Q' back to Q and hence determine the
coordinates of point Q.

(8 marks)
v (][0T (o =3
Lto JLo %] 1> o |

H ™ %&% g{ﬂ iwé
fo=sl o, ae s )5
SR TR S I T A Q_{
LY ° | - o] [ 3
A NATEN
; o ||
Q=L ‘%%*"zj
L"s oL
s

W

See next page
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Question 13 (8 marks)
]
(a)  Onthe axes below sketch the graph of y = Lsec (x - E). i TN (3 marks)
2 2 2unlx- *
y
4T ,
i -}
3 ' 7
2 7
T
S 2~ =1 2
\,
;% . SR a\ﬁ X
N N\
- —\=3
v s
(b) Consider the function f(t) = 2sint — 5cost, t = 0.
(i) f(t) can be expressed in the form rsin(t — a), wherer >0and 0 < a < %
Determine the values of r and «a, rounded to 2 decimal places. (8 marks)
pn(E ) > Com Lumd = runbsid =) rtod = & ¢ = 5039
: (sikd =S , M%W
o = g N é )

(i) Hence or otherwise determine the minimum value of f(t) and the smallest value of

t for this minimum to occur. (2 marks)
« '% " « 4 . f{ #o Lq
Qi%‘g: 53\%%5&{%“%*?% o VRAML 2w 50349 iwgga{é

See next page
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Question 14 %(%Lmarks)
(a)  Consider the vectors p = (24,—143) and q = (20, —-21). Determine

(i) the angle between the directions of vectors p and q. (1 mark)
. f G

[ —

(i) two vectors that are perpendicular to q and have the same magnitude as p.

e LY i 1279 o
%5% % E?}’é Vi % gf;ig.’g
A ! (LG \) -2t &
i - ”2"% w’}/i ;‘{3% o b
&
S & <?‘% \ o
i C;/ il S S e 7 E
) ?j‘@f{ Y wﬁm ‘{‘?\ﬁwg émifz,i@ Eg{ gj e

(7)) —

(o) 4B = @3m4»}and AC =(=2,1), determine

() the component of 4B parallel to AC.  V€thr (6 ol Sz e (2 marks
AR ;
’fi - “4 \ § { 3 Y
. : . / ; |
be - L) - %g“ [~V L L () RISy
Gl Ly W{Ea{g@m%; P ﬁ
e A A ~ \
- Z«{&‘%‘% . % \ = ; % | f;/f f b
= et T ~2 % ;re}*ﬁ ”’i ) . !
(i) the component of AB perpendicular to AC. . (2 marks)
3 ol
90 | - 53
g (%@45@5 51’% i = ii i j
. PR
e . é}f{%
SR
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SPECIALIST UNITS 1 AND 2 12
Question 15 % (‘Q marks)
(a) Express the recurring decimal 1.158 as a rational number. é(@mcfnarks)
e [(EST /
I S ESE,
WO~ x = HS-ESES. - qn= ¥
_ L ISEs .. we i) %wl
e > é mgM*v
Ny 7 11 990

(b) Use a counterexample to explain why the statement (Vx € Z)(3y € Z)(2xy = 24) is false.

sike " (2 marks)
L=l =) 2%%%%%&%% )
M [ ' ‘
2 0 = L ek e (whlgar
2w %t N ¢
-

(c) Prove, by contradiction, that V6 is irrational. (4 marks)

assume J6 & rektenfl

r [ W Lo e
@ - % Lad bbrl & & L@ Purel, lﬁ i‘% z f e %@5§°’£””‘&5§

@

See next page
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SPECIALIST UNITS 1 AND 2
Question 16

(@) Letthe angle 6 = g -

&8

(7 marks)
A
12’
(i) Use your calculator to write down an exact value for sm( )

s E . fe-ft | v G0

T

(1 mark)

IR
e

(W%
(i)

Use an angle sum or difference identity to show how to obtain the above exact
value for sin (i)

(3 marks)
& { 5 % J® E% 3 b % Qﬁa 3 &4
T b L
- é”fg -t &
A I~
= @‘&»{ ﬁ )
(b) Prove the identity sin x + sin 2x + sin 3x = (1 4+ 2 cos x) sin 2x (3 marks)

Ml Sl degw s in = Sihlwo Lois I b

= $iw s Siedn + Siwm A

» LHS

R,

See next page
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'%@

Question 17 (E marks)

Trapezium OPQR has parallel sides PQ and OR such that |OR| = k|PQ|. Let OP = a and PQ = b.

(a) Sketch the trapezium. (1 mark)
b o
%? o i? - %%%
\,f h,&
~ ﬁ N\

(b) Determine vectors for 0Q and PR in terms of k, a and b. (2 marks)
=} =3 Y -3
08 = a+b | PR = oR -o0f
=kl -2
(c)  Show that the scalar product of 0Q and PR is k|b|? — |a|2 + (k — 1)a - b. iﬂ/marks)
T

5
0 PR = (a~h):

See next page
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(d)  Simplify your result from (c) if k = 1,a =i+ 4j and b = 3i — 2V2j. (2 marks)
v
= oy \ E}#— E
o Pe = 17— +o = 17
=0 \ al
= |7
(e) Explain the geometric significance of your result from (d). (2 marks)

g&& % %ggﬁ _m; » ngim

See next page
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Trinity College Semester 2 2016

Question 18 (7 marks)

(a) The work done, in joules, by a force F Newtons in changing the displacement of an object
s metres is given by the scalar product of F and s. Calculate the work done when a force
of 750 N moves an object a distance of 85 cm at an angle of 5° to the force.

(2 marks)

50
(b) John is riding his jet ski travelling with velocity [4()} km h''. To John, the wind appears

to be coming from a bearing of 049° at 22 km h™'. Determine the true speed of the wind.

;‘sj J {;'zmmz‘ , ~s%\ée%\§
(‘% poweT et |7 e

\~

(5 marks)

8

| @{‘; Yoo 40 -1 ol wo {’?%-%ﬁ

e
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Question 19 (8 marks)

(a) A high school has 5 male and 9 female volunteers from which to choose a debating team
of 5 students. Determine the number of different teams that can be formed if

(i) there are no special requirements. (1 mark)

(i) there must be a captain and a vice-captain. (2 marks)
< %3{& . ol
’5%} {é% %zﬂ,‘é - L@ %O
{ixfffﬁfé‘% S

(iii)  there must be more females than males, but at least one male. (2 marks)
M A

(5)a) + (2)(3) =rwro

(b) Determine how many different numbers must be selected from the first 25 positive
integers to be certain that at least one of them will be twice the other. (3 marks)

WLE HE 50 7k 90 ma
) T PHe
B % 9 10 oy 23 2f /
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Question 20 (7 marks)

In the diagram below, the tangents from point A touch the circle at B and F. Point E lies on the
major arc BF and D lies on BF so that DE L BF. Points C and G lie on AB and AF extended
respectively such that EC L AC and EG L AG.

(a) Show that ABCE and AFDE are similar. (3 marks)

i?ﬁ}gﬁ %‘xii ReR (‘%i}% ga@v@»mx

LcBe = /HEC 5 S ?%E ﬁ»%%%

o Apce ~AFpE (AA)]

(b)  Showthat DE? = CE x GE. | - (4 marks)
LEEF =90 gua)
LEFG (alk seq hn )

<

¥

sy

O

PR
E 2
DE

End of questions



