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High School

Name:

2 0 2 4 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 1

General e Reading time — 10 minutes
Instructions e  Working time — 2 hours
e Write using black pen
e Approved calculators may be used
e A reference sheet is provided

e Marks may be deducted for careless or badly arranged work.

® In Questions in Section II, show relevant mathematical reasoning and/or
calculations

Total marks : 70  Section I — 10 marks
e Attempt Questions 1 — 10
e Allow about 15 minutes for this section
Section II — 60 marks

e Allow about 1 hours and 45 minutes for this section
e Write your student number on each answer booklet.

e Attempt Questions 11 — 15



Section I

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1. Given f(x)=1+ Jx , the domain and range of ' (x) are:
A. Domain:{x > 0}, Range:{y > 0}
B. Domain:{x > 0}, Range:{y > 1}
C. Domain:{x > 1}, Range:{y > 0}

D. Domain:{x > 1}, Range:{y > 1}

9
2. The acute angle (to the nearest degree) between the vectors u = [f] and v= [ \/ﬁj is:

A. 24°
B. 51°
C. 46°
D. 48°

3. The solution to the inequality 3 5 <4 is given by:

A. x<-2 and xZ—E
4
11
B. x>-2 and XS—?

C. x<2 and xz%l

D. x>2 and xs%



4. A function is defined as f(x) =tan' (tan(x)) .

The value of f (%) is:

A.

I

5. When the polynomial P(x) is divided by x+1 it gives a remainder of »n*, where n is a

positive integer. When P(x)is divided by (x+1)(x+3) it gives a remainder (nx+6).

The value of n is:
Al
B.3
C.6

D.2

6. The _[ sin3xsin xdx is equal to:

A. lsir12x—lsin4x+C
4 8
1 . 1 .

B. —sin4x——sin2x+C
8 4
1 1

C. —cos2x——cos4x+C
4 8

D. lc:os4)c—lcos2x+C
8 4



7. In the graph below, y = P'(x) represents the first derivative of a polynomial P(x) of

degree 4, where P(x)has a multiple root.

y=P'(x)

Which of the following could be true about the polynomial P(x) ?

A. x=-1 is aroot of multiplicity 3.
B. x =0 is aroot of multiplicity 2.
C. x =2 is aroot of multiplicity 2.

D. x =2 is aroot of multiplicity 3.

8. The derivative of f (x)=2x"cos™ (2x) is:

A. _ &
V1-2x?
B. ——8x
1-4x2
2
C. L+4xcosf1 2x
V1-2x2
2
D. L+4xcos_1 2x
1—4x?



9. The diagram below shows the graph of the function y =g (x) , which is the result of a set
of transformations on the graph of y = f (x) .

Y4
a
_________ N R
0 E
If f(x)= — +2, which equation best represents g (x) ?
A (x)—;
)
B. g(x):|f(x—2)|
C.og(x)=rt
TG

D. g(x):|f(x+2)|

al
10. Vector a =

a,

4
} is projected on to vector b = {6} . Given that Proj,a = %@ , which of the

following could possibly be vector a ?

101

A.a=
“7l2]
o7

B. a=
~ |10
s

C.a=
“7 1]
=R

D. a=
s




Section 11

60 marks

Attempt Questions 11 — 15

Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 11 — 15, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (13 marks) Use the Question 11 Writing Booklet

(a) Let P be the point (12,5 ) Find the position vector of point P, and hence find a

unit vector in the direction of the position vector. 2

(b) Find the exact value of jsin2 %xdx .

(c) Use the - identities to solve the equation 2sinx+cosx+1=0 for 0<x<27.

1

(d) Find J—dx.
V64— 495

(e) (i) Express cosx —\/3_ sinx in the form Rcos(x+a) for R>0 and a acute.

(i1) Hence, solve cosx— \/S_Sin x=2 for 0<x<2x.

End of Question 11



Question 12 (12 marks) Use the Question 12 Writing Booklet

(a) There are four teams consisting of two tennis players in each team. 2
They are seated around a circular table.
In how many ways can the teams be arranged around the table if the players in

each team are to stay together.

3
(b) By using the substitution x =sin @, find J (1 —xz) 2 dx 3

0

S

(c) Prove by mathematical induction that 3"~ + 5% is divisible by 7, 4

for any integer n>1.

(d) A cake tin cools such that its temperature T degrees, t minutes after it is removed 3
from the oven is given by:
T =R+ Ae™™ Where k, R and A are constants
It is known that:

‘jl_T =—k(T —R) Do NOT prove this.
t

When removed from an oven the cake tin has a temperature of 180°C . If the cake

tin takes one minute to cool to 150°C and the room temperature is 20°C, find the

time to the nearest minute it takes for the cake tin to cool to 80°C . (Assume that the cake tin
cools at a rate proportional to the difference between the temperature of the cake tin and the
temperature of the surrounding air.)

End of Question 12



Question 13 (13 marks) Use the Question 13 Writing Booklet

(a) The side lengths of an equilateral triangle are shrinking at a rate of Jx m/s , Where x

metres is the length of each side of the triangle. The triangle and the circle shown below
always have the same area 4.

X
(1) Show that the rate of change of the area of the triangle is:

- 3X\/; 2
—2 m

/s

(i1) Find the rate of change of the radius of the circle when x =5 metres.

Give the answer correct to 2 decimal places.

2n 2n

(b) By considering (1+x)™" +(1—x)

2n 2n 2n) 4"
1+ + +..+ =—.
2 4 2n 2

, where n is a positive integer, show that:

Question 13 continues on the next page
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Question 13 continued

(¢) OABCis trapezium with OA=3CB . OA= a and OC=c.

E and F are midpoints of OB and CA respectively.

— 1 1
(1) Show that 0E=E(g+§g).

(i)  Find EF .

(iii)  Hence, prove that CEFB is a parallelogram.

End of Question 13

11



Question 14 (11 marks) Use the Question 14 Writing Booklet

(a) Anparticle P is moving along the x axis. At time #=0, it was at x =0. Its velocity 4

1+(e')*

The graph below shows its velocity as a function of time.

v ms~ atatime ¢ is given by v =

N

. . . . 1
Given that the displacement of the particle when ¢ =k seconds is tan™ 5 metres,

show that £k =1In3.

Question 14 continues on the next page.

12



Question 14 continued

(b) Jacob hits two balls at the same time from the origin O towards a target on a vertical wall.

The velocity of the first ball is ¥ ms™" and its angle of projection is & to the horizontal
: : N ] ) o
while the velocity of the second ball is = ms~ and its angle of projection to

the horizontal is 2¢ .

Y

(1)  Show that the position vector of the second ball 7 seconds after being
projected is given by:
1
S—Vt cos2a

n(0)=|

——gt’ A Gin2a
2 7

(i1) It is known that both balls hit the wall after 7" seconds.

Show that cosa = % .

End of Question 14
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Question 15 (11 marks) Use the Question 15 Writing Booklet

(a) Consider the shaded region bounded by the line y =2x-1, the curve y = (x — 2)2 and

the y -axis.

Find the volume of the solid of revolution formed by rotating this region about the

y -axis.

b) (i) Show that the solution of cos3x—sin2x =0, for 0 < x < 7 s given by
2

sinx =

J5-1
——

You may use the identity cos3x =4cos’ x—3cosx. DO NOT PROVE THIS.

(i1) Without a calculator, verify that x = % is a solution to cos 3x =sin 2x .

(i11) Using the results obtained in parts (i) and (ii) prove that

7 5

. T
sIn—Cos—=——.
5 10 4

END OF EXAMINATION
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Section I

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1. Given f(x) =1++/x , the domain and range of f' (x) are:

A. Domain:{x > 0}, Range:{y > 0}

B. Domain:{x > 0}, Range:{y > 1}

@Domain:{x >1}, Range:{y > 0}

D. Domain:{x > 1}, Range:{y > 1}

2. The acute angle (to the nearest degree) between the vectors u z[

24°

B. 51°
C. 46°
D. 48°

3. The solution to the inequality

A. x<-2 and xz—%

B. x>-2 and xé—%

®x<2 and xzﬂ
4

D. x>2 and xﬁ%

<4 is given by:

_F:
I)‘?_" o x 21 R'e"

o &

coso = Wy

)

[l

=@N§+~am )
Ja xJ&ae

3(xc-2) £ 4(x—2>

L:-C::c_—--:z)ia 3(x—2)

J

#(e—ay - 3(=-2)%2 O
(=-y(Hx-¥ -3) 20

(c-ayC=<-1y=p

%7_4-
[T8

dy= > s
jan y—(\/ﬁjls.

. . ©
- O= 2% gt 24" Closecr to 2 .

T F2



4. A function is defined as f(x) =tan' (tan (x)) .

The value of f (97”) is:

@5 BE) = bor'(ron()

5 57 = fan™ (+on (ar+§)
4 = +o.n"cl-o.n,1rq.>
772' =T
% &
Dp. 2%
4

5. When the polynomial P(x) is divided by x +1 it gives a remainder of n*, where n is a

positive integer. When P (x) is divided by (x + 1) (x + 3) it gives a remainder (nx + 6) .
The value of 7 is:

P(-1) =r"
A. 1 06)
PC;;_) = (x+\)(x+?=)/\+@ac 6D
B.3 \’C—&) TN+
C.6 n*= ~ni,
W+n-b=0
@2 (n+3)(n-2) =0 =2, given
= ‘oos;}i-:\re,

e

6. The '[sin 3xsinxdx is equal to:

sin2x—lsin4x+C
4 8

Ssiv»%x%m&«_
1 . 1 .

B. —sind4x——sin2x+C
8 4

i

é (cm A~ conttx)da

= L ¢, _ 1 g
. . = {i[ asmlx. L{_Sm"f‘x.] +C
C. Zcos2x—§cos4x+C

41

-lT_sd»&a;— J?%;r\"ht +C

D. lcos4x—lcos2x+C
8 4



7. In the graph below, y = P'(x) represents the first derivative of a polynomial P(x) of

degree 4, where P(x)has a multiple root.

y=P'(x)

Which of the following could be true about the polynomial P(x) ?

A. x=-1 is aroot of multiplicity 3.
B. x =0 is a root of multiplicity 2.

C. x =2 is aroot of multiplicity 2.

x =2 is aroot of multiplicity 3.

8. The derivative of f (x)=2x"cos™ (2x) is:

A —8x
1-2x° £(x)= E,os-t(}:c)]‘*‘x‘ - 2.:01,’__2;____
— ‘ e
B. i V=4
1-4x = = Kt + H*:ac.cfe’.f‘(';z&_)
—4x? . ML
C. —x2+4xcos 2x =t
1-2x

2
e A +4xcos 2x
1-4x*



9. The diagram below shows the graph of the function y =g (x), which is the result of a set

of transformations on the graph of y = f (x)

Y\
_________ AW N
0 x
x=—1
If f(x)= xiz +2, which equation best represents g (x) ?
1 - L So = Cx_ l.s +he
A g(x)=——= =£() qeoph ; Y=9(x)
|f(x—2)| 3 T‘j [ re,c,iF(OCaJ -ﬁ)nc;ﬂ‘-onJ
r shifiled 2 vnits
B. g(x):|f(x—2)| L2 u= left and has all
oL g }
! = negotive y - volues
()= Y% refleckd above
@g |f(x+2)| /13" fihe < -ancis .
I

D. g(x):|f(x+2)|

a
10. Vector g = {
a,

following could possibly be vectora ?

107
A. a=
a _2_
T
B.a=
- _lO_
__5_
©&h
=
D. a=
“7 5]

4 1
: } is projected on to vector b = {6} . Given that Proj,q = EZZ , which of the

w
— )

|

or

P

+

o

)

(svbstibule
ANSWHNL P i
'C! wocks

3]
3



Section 11

60 marks
Attempt Questions 11 — 15

Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 11 — 15, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (13 marks) Use the Question 11 Writing Booklet

(a) Let P be the point (12,5). Find the position vector of point P, and hence find a

unit vector in the direction of the position vector.

(e P(:z)s)

posibion veclac 124 £54

T

x —2
Unit vector = OF
lop
I Sy
= | 2w "—Tj'
(D for eitheq = =
) R+
ans wes” \‘ NilE s

(b) Find the exact value of Jsin2 %xdx )

(::]nL[Z :x;\ r‘Qﬁ(
L2

) ( (L= cog % Nolae
< | T

i

1
e r '?_'S'h i‘"“’) +6 W D -a:(‘ correck pr‘\mw\—-vez. £vr\c‘_.+t€:ﬂ

=
T Ao-\' Adeduetr mcu'k. -@ C.r:_“ss‘ i



(c) Use the - identities to solve the equation 2sinx+cosx+1=0 for 0<x<2rx.

=

6. \s AL sinx + ¢S +1 =0

Ht 4 \= £= =\ =0

Ly t2 I+ %
e e e o)

| + £%

it.;;i‘.: D ® foc =ome
== Preg

o fler o bativotig

HE+ 220 t resuite

S, :
) L \/G)i‘ﬁy-t\ta_‘\ue!

ton & == 0L & =T
& e =
welaled « &£ o 46265

(ccept related, £ = m“‘ka))

S e O 4030 or Ak m= +an"fi=,\
3 f .d' . %/

0 = (T~ 0-14(a6")
ol r'.' g 3‘55'0fc’ : o f::rg,e‘n-!-'

1’654' -a:‘ =T

LSINTT +CATT + (=D

O ~ 4+l =D
_ 56 =70 @ rmarkS
; -
L x= T 5.35¢a°(4d p) v ] Onefor each
Tyzer) \.4‘ T rar ke G~
~ A(m—ton” )




1|l

(e) (1) Express cosx—\/3_ sin x in the form Rcos(x+ a) for R>0 and « acute.

o e [ e ) conlx+ux))

'-'ch,m S 5 J
|

GD’JJL.-J—% sinx. = Rcorx.conx —Rs\n-ﬂ;«}\x
Reornx =1 . Rsinx =3
gzﬂv‘g&hz'nﬁ\ 4= R.?‘Quﬂo( =) ‘|"3)j
RE(a D) = L/na%r—e,
X ) Loy
Kozl (R>@’) worl o
Rsimx = J3
Peass U
+Ou’\p( _.—..\rf-)
x = L K=ot & /CD%D(OG
i Lo |00

Je o -3 sinxe = &.cm(_‘ﬁng\ wevk



(i1) Hence, solve cosx — ﬁsin x=2for 0<x<2r.

Hii‘_} X ~-{Bourx =2 O£ x €21

—

OX

confx e\ = | B 2z x4 <
4y : 2 =) s e 3
eqfogekm : ‘ 3
o riHen ,
Py 90-4-% = Aw
form
vow 9CE AT = ?___ v
: 2 3 :
/ r"?.'\ D._.-d i [=
; ~— TU' ol ey

End of Question 11



Question 12 (12 marks) Use the Question 12 Writing Booklet

(a) There are four teams consisting of two tennis players in each team.
They are seated around a circular table.
In how many ways can the teams be arranged around the table if the players in
each team are to stay together.

L Numlbper e\]a wal./{/\)

'_\/, ,v/‘ O for number | [ for curroonal A
LNy A Pt emedll enie gy
< > S/ e .
= 2Ll ar % “/\\ff;_f:%r/
. v

N | —

3
(b) By using the substitution x =sin @, find J (1 -~ xz) 2 dx
0
X= Sin® ; de = cose A8

s it b e ] © L X £9)
2C = y‘\ =) e'-"!l
s o

£ -‘/1

_,{ Cl— _L,‘)?ﬁ’za{x’

(o]

r%-, e
= (_t- Sin ﬁ) AL D reisriia lﬂ%&(‘ﬂi

J e correctH i s of ©
= f%a Cone 48

Jc' (J cos*e >3

7 (i s, Seese Jo
o co8®
= ,Dé r: '
\Se sec'® 4o VIO for progaess
. (Fane])
L o

= ‘,'CLn,I,'i, - +an®

= v @%\J‘ anSoeed

—
g

10



(c) Prove by mathematical induction that 3"~ + 5 is divisible by 7,

for any integer n >1.

(&) fest n= |
e P Gsn-ﬂ
o ‘5-1.. ql
= (4 hich i wis:pl ﬁ_f_»/@ -~
J . stodementis -I-rug,]Q)r =1 +eshrg
n=\
Assome Hue, J‘%r- nzik R = +ve. inlegec
e P S 9P Posemeiniees

Poncl Prout?.»-&v"ue.-.?or A=kl

ICREY=T ICRFO=Z
3 + 5

’ 3354.-1-2 + 5.?»&«:.4-[

, gik-tFs L

= (AP- s )2 + g _u%‘-rg assumehion :
GSSUMJPHC:’\__I_

= 279(2-8%") e o _

= 1gapP = a1(s**™™) 4+ Ga“":ﬁ:sf) S| @ For cenrect

PI‘D&%& j

199p + ag (s37°) |

=1 [a‘i P+ (53R \J @,
wihicihh

e dhivienble by 7

- 5?:9@?-«3 dwisiBe
""_j -1 ’-‘-;IW =l d-|

n=K+!
-

Ok%@:omin%} brue. -?9-( n=Kk

Se by modthematicad induckon 7
__stodesment 1s4roe —f’n(‘ adl '-.hl-eaeg::s v
A L. (

\
/
7
[
\
\
)

11



(d) A cake tin cools such that its temperature T degrees, t minutes after it is removed 3

from the oven is given by: T = R+ Ae”™ Where k, R and A are constants

It is known that: cj{—f =—k(T—R) Do NOT prove this.

When removed from an oven the cake tin has a temperature of 180°C . If the cake

tin takes one minute to cool to 150°C and the room temperature is 20°C, find the

time to the nearest minute it takes for the cake tin to cool to 80°C. (Assume that the cake tin
cools at a rate proportional to the difference between the temperature of the cake tin and the
temperature of the surrounding air.)

-Rt
() T=ReAe 4T =-k(T-R)

L - oAt
ot =20 T=i1g0'c © =
- W 2 Lo T )
E=2 T=pc (&

T=Repe < R=a0
by BEE o Wb S Gub &)
0= 20 + A .  (Sub®@) =
O =p [ Zoc 4]
. T= ap +10e *F el
1502 20 +160¢ © (svb@)

(30 = leoe B
e 3
[17=) P ——
3 ¥
loap(‘JEJ=FK :
e 3N\ = b ;
kK= \nG{b\) \h(la}l v !!(?-E‘ Yo

¥ PYLEAY!
_ 5. T=30 +(coe (%)t

n EA R
80 =70 + lc,’bot,‘l L'@’r-?-su@

6O = l@@oqno}f@ﬁ N
Cin .t 3/'[(,3] 5
) C -
<

S I\ = In(12).

..... - )

s /‘l., oY
L2 INEE)
| RYG =
TN _ : - selotfon. Tonol
= H-13T | foundingercors bt make co Comment
S T4 takes approx. 6 minuks ‘%r codedino cooldo 8O C |

End of Question 12
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Question 13 (13 marks) Use the Question 13 Writing Booklet
(a) The side lengths of an equilateral triangle are shrinking at a rate of Jxm/s , Where x

metres is the length of each side of the triangle. The triangle and the circle shown below
always have the same area 4.

AY®

(1) Show that the rate of change of the area of the triangle is:

—3x\/;
——  m

/s
2
_A_LL_x_m_x_z__Lsmézoo_—ﬁ
(@3 1) L
= 4 X"I-lx E
i Tk
A = \r_%xz \/\L{zormo;ii
of lrianale

13



(i1) Find the rate of change of the radius of the circle when x =5 metres.

Give the answer correct to 2 decimal places.

i (&= = "7 =S
ek e
A=r1rc?
R
H
i.f:‘
= \réfx.-:. = /J_%OC.?_

Ar = Jr S

e clac a0k

=0 Sl Q) {:’er weddng

2T +0 &ind dr

,;)l/‘_'_ SR F:_’-— I"‘"

e ad
T

e
RS R

= —e w3 M!S C__Q,d.]P) :

A 00D

v

\ =
Qnore %k make comment

dye =7 when z=5

0

dp =dA xrir

G ady 2l
-Baxlx = nr x de

a5 dt
== x;.g S R e Yy *

2 2T 0% o

'S

Ade = ~JBx""x 5 xIn s
e A=
ot A xAKIT =2 s

= —0:'22 s (2.
R

L

14




(b) By considering (1+ x)zn +(1- x)zn , where n is a positive integer, show that:
2n 2n 2n) 4"
1+ + +...+ =—.
2 4 2n 2

AN S i e oo
e e CTAEE e AR T [0

s
i 'eXFOrd’.@
=) r/'z" {2"\1, - /’2"\1 Lt s N CEn »Qtlf‘eci—lq.
\DJ (2A)
Le)‘l' = B - N
e | Cferzobkihg
@ »\}2"+ft—l\2h= 1[— \ CQS\I‘ +(2n\ "—-“'(i:\‘ v
= Q_FI-I-CQ Yy ey \4—-,---+(2n\
. AN SN i s
T R TR = o

15



_—

(c) OABCis trapezium with O4=3CB . OA= a and OC=c.

E and F are midpoints of OB and CA respectively.

(1) Show that ﬁ=%(g+§gj.

—_ e )

R @ =
() Given: ox =23CB OA=Q 0OC=C

o 5
= =il e srila
&
- = -7 i
=0
R N @ for correct
~ D~ 74 = - - .
c L B worlka "‘3 Sw.r:g
e 2= requiceck an

—_ —_ — —_
v = 5 e CF :-{‘i(_o?—o_gﬂ
— C —
sp= Lfo—cN\N—flg — ) 5 =L/ia-cy /Omﬂ.«fk:go{'(fl
Aty T ) T R R o 1 (|
5 i
— =
sta-dle-tarle cE=ce—ol
= o = )
ZemAeaEbaNs e A
ooy 3 7 e
=i : s did oD mc.x).rk%r,
—~ 2~ o=
. Ohew : g |
~ —)
= ]#:r EF=£a
L |
(ii1))  Hence, prove that CEFB is a parallelogram.
178 C::g= -L‘gzr cndl E——f—?ﬂ-o (Form @)
— > e = <7 S
'5-—'\4
(g ver)
—_ .
.%, CE ispaoitel 4o ©F
—_— —
D 2] e | (D mack for
: e : explanarion

n
P

ceFB is a paoralleloegrom. .
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Question 14 (11 marks) Use the Question 14 Writing Booklet

(a) Aparticle P is moving along the x axis. At time ¢ =0, it was at x =0. Its velocity
t

_¢ g
1+(e')
The graph below shows its velocity as a function of time.

v ms~' atatime ¢ is given by v =

Given that the displacement of the particle when ¢ = k£ seconds

is tan‘% metres, show that £ =1n3.

). Also

x=tod's wyhen £=k

L+ (e5)"

! x = r & At

JERE )=
. O -?{):“ w,“.’i’j‘}
b G -‘I“I'm—"1(~€.k) AhE v ]nl@gl‘aﬁm
at+ t=o o coamietah
6 = ton(e’) s
O = +a.n"(:) el
@l =i e
F
AN e —'-3@ \/lG) :g)(' cm(md"c'

e W = +an_lf&t\—%

Nowo :

4oa (L) = +on e ) - %

ot ()~ Vor (5) =%

+M‘L+®H e- +o:.m"‘cl:i§j= +an.{—;_ /'EQ Ji%’iﬁfogressi

3
z oS toang =2
I+ founottoi B tanp = =
| { =
nk"-—- A |

< el

K
| B iy o
2
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(b) Jacob hits two balls at the same time from the origin O towards a target on a vertical wall.

Y,

The velocity of the first ball is ¥ ms™" and its angle of projection is
a to the horizontal while the velocity of the second ball is 5%
7
157 ms~" and its angle of projection to the horizontal is 2« .
(1)  Show that the position vector of the second ball ¢ o ’
seconds after be projected is given by: 3 z
0

15V
7tcos2a
r(t)=
(1) 1, 15V .
——gt" +——tsin2a
2
) 2ncl b (3 marks)
,‘uag‘.gagmtu Verhcolly Pl L
(Y] Al d - ™ ‘-J k—'/T_U‘
X =0k ez —aly accelerahon
& o : o~ a ' vectors
s ey g :
~° ;, 3{“3 -._9-“
I~
c\;’f"\:-:OU x =16V cosRx A, ott=0c G= 15V 2 o
= ~ i R B =V
s E;Vl = lg\/cce,;?rxi G ZASN S e Cﬁjﬁ?{;—;m :
i o B & A velociry ™| -
° G o B .
i ey = iaeN CoAD o A s 5 ==(—Ci{3+ SV 21N Ded) o \/
Lad _f ~ —~ dJ b | /;—J\J
.= 16V E o Qo 0 =(—at® 4+ ISV 4. =] ¢+
e S S AR T
ook ‘E=Oj_ac.-_o [T ol t=0 U=p /. cCc =D
~3 < ~
o0l 7/‘§V+LMELM\L Cu=/—at>+ oy Leind\ 4 Vv
i e 2 = Sz
I LR
Les £ = tesat il ¢ iy j st s A ’
~, = ) =N TNEEgTeG AL
2 w7 . :
N omsidien) vectars
£ i
-gtl-\-— SV e nRe : :
2 7
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(i1) It is known that both balls hit the wall after 7 seconds. Show that cosa = p

Ball 1

Considecinag only hor‘;-é.jm‘r'oﬁ motHeon

L204
X = z
_\ —~
ot =0 a'cJ=VCc:>soc«u
P =T
e =Neeax
N6 A,
o s Y =N eApa i
Fad : ;
x. =Vitrcax A +C,
~— o ~lko
ot = D B > W e Sl . o 3]
"‘"b o - 3
e ed NE"G’J:-Q-("JE«D( bo.l[u'a‘i’OcQan"oﬂoas

X el e
o nw.a- {e uw_nv-z:cm.: Soon

3ﬁprlmjl

ALlor T scecande :

sm s\mdc;ulu %= \r-hc,oyca.

e

ASV T cos@ex

VT e oned
; ]

0 {?o.—gq,uajaﬂ; r:.;

2.

= —

<

T ceex = BocosTr —\S

L R0cen e ="leoou—l5=

|

O) .F-oc gq volson. in 4&[“;
AT

cosx =T £ [ wrzovcie)

e )
CoSx, = 1+ 43 Z
O { Am .Enr" Q.-\Lr..-\n
o = SO ; Gl &rmw-'
© l mu\sﬂ- shour s::.\%irg %:R;‘og_ﬁ
L8 0D X :i / :

End of Question 14
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Question 15 (11 marks) Use the Question 15 Writing Booklet

(a) Consider the shaded region bounded by the line y =2x-1, the curve y = (x — 2)2 and

the y -axis.

(8}

y=@-2
Find the volume of the solid of revolution formed by
rotating this region about the y -axis.

.
A
4

o

y=2x-1 /

{a) Divide. the shaded regiom inde +eno {:7114-8 -Hnmuah HAe

ﬂ'(—wm’hs“ =L [ lon Hais line. is ratated
height 2
d
S V= Ly (a) + n( Ly U=f—nrve
&7 d J J v &
d . x-2 =+ [y
=Qﬂ';+ﬂ'f‘kf4-+u-4-m\n[\f JEM [-;c.::;z.;-_@
= J ~ dJ I T ot ./_5
2 v 4 3 2 ~ Hae
.
=27 o lAL 42 -4 2 L4 s!n.aucle:x:ir::--uu:\.J
= oA 30 v
S — L = o =2—dy
l@f—bf‘ln%ejr‘o:iﬂﬂa co e -j! :q,z=1-'r+5—l+-ﬁ

20

=20 + 1T /tca+9"-—u+\ /4-1—--—-3\—'
= 5) 2 3J) @.{.Jar‘
ltrr PR
5 Svbsntrore
=2 4 o 5T
(A
A PR g S0 ‘-?or anscser
L [
[er.
t 3
N = 11( U+ dy e (rw+L, w2y 4y 7 y=2ee—t =5 =t
1
=m [ Cury | +rrrj-g- e B 2 ’ﬂ* v
) 3 -J--( L < 3‘J N
cal g el o xlliceig . o -—/’4—4—-‘——1\7 v
2 B S A S¢S
—Ellg, - BT
c 2
oL

> X



(b) (i) Show that the solution of cos3x—sin2x=0, for 0 < x < 7 is given by

V51

sinx=———.
4

You may use the identity cos3x =4cos’ x—3cosx. DO NOT PROVE THIS.

b i) COS Ry, ~ sinZx el  Oex L
R S— 7 L

A 3 e f:
COS: 20 = JCLI W, = Sladx =0

4 Ccos®oc - BeesSx — RSinHloye=0
cosx.( dcos’x = Rsing, —AN=0
| cose (4 (I1-sin™x) - Asint-3)=0
I~ Cosx. ( 4Sin?x + ASine —D=0D A ©,f°r”

: f"ﬁ' o
L _Now ccac=0c when =T _sich

is not in domeaun gisen oAx.AIJE

A -:'90(‘ why x£Tl

HeiPx+2sinx —| =0 \
S = — 2 + \/H« = A (1) \
2
Sias=imdo Jhgs - L B J(E) g

%
simz. = =1 £ J&
j.l.-
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(i1) Without a calculator, verify that x = _is a solution to cos 3x = sin 2x

|b)ii CO5 DB = =i Rse
TR =l  Coodx
| oo SO
) s
et =§z\m(ﬂ-—§ﬂ\\/{® movk
o) | _sHoud gueshion|
= Sim QT
.e.olp %zwo 1S Co C’@iuhcn

o 4o m:?’:i;:.s‘lw

(ii1) Using the results obtained in parts (i) and (ii) prove that sin —cos— V5

1

END OF EXAMINATION

sin L Con T
S m— @

Sin2r cooll
e o

A=) |n‘n' Ccc';\Lé cgoIL

‘S@H—h'ﬂf j@ madk, ?or (@mm:g\_m ]
2 ST lItE'-\ JUSe. ﬁpdeubkc. L
TS

iveosle,

. TR
2snL i - sin™ D

i

e —
F A S = N V. | bsina sl
/5»|>/i G_Sﬁri)\ |0 ng (=0 j

= [5-IN/ 1 — Qo 2E+ON
e
i NG \-.;NZ\
= )
= /JE&'—!\/S*—@\
(=)
= S5 15 -5
‘ e
{
= e A O wwkfor |
Zrs Lo rlking {eacluﬁ )
T
LWe. Simy C.O/Q{ ={s
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