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2 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION

uestion 1 (12 Marks Commence a NEW page. Marks
Q pag
V2. .
a Evaluate V251 < 6.78 correct to 3 significant figures. 2
(a) 3 g g
™
3+1
(b) Find integers a and b such that V3 + =a+bV/3. 2
2-V3
(c) Write the exact value of 2sin 60° cos 30°. 2
d Solve y = 22 and y = 2% — 15 simultaneously. 3
(d) y y y
1
e olve — < 4x.
(e) Sol <4 3
x
Question 2 (12 Marks) Commence a NEW page. Marks
(a) Find z, y and z in the diagram, giving all reasons and showing all working. 3

o EZ o p

(b) On a number plane the points A(—5,—3), B(—2,3), C(10,9) and D form a
trapezium, in which AB is parallel to DC. AD is parallel to the x axis.

Y C(10,9)

[/

A(=5,-3) D

i.  Show that the equation of DC is 2z —y — 11 = 0.
ii. Find the coordinates of the point D.
iii. Find the angle that the line DC' makes with the positive x axis.

iv. Find the equation of the circle centred at C' with radius BC'.

N N = NN

v. Find the coordinates of the point M that divides BC' externally in the ratio
2:3.
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2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION 3

Question 3 (12 Marks) Commence a NEW page. Marks
(a) Differentiate with respect to x:
i f(z) =z 1
i g(z) = (322 +4)°. 2
2
T
iii. h(r) = —5——. 2
iii. h(z) 239
iv. y=a° (3 — x2)8. Fully factorise your answer to this part. 3
3427
(b)  Evaluate lim Tt . 2
z—-3 x+3
(c) Sketch the curve with the following properties: 2
e f'(z)<0and f’(z) <0 when —2 <z <0.
. f(0)=0.
e f/(z)>0and f"(z) <0 when 0 <z < 2.
Question 4 (12 Marks) Commence a NEW page. Marks
(a) At what points on the curve y = 2% — 422 + 2z are tangents parallel to the line 3
2¢ 4y =37
(b)  For the curve y = 2% — z*
i. Find the x intercepts of the curve. 1
ii. Find and classify all stationary points of the curve. 3
iii. Find the x coordinates of all points of inflexion. 3
iv. Hence, sketch the graph, showing all important features. 2

NORTH SYDNEY BOYS’ HIGH SCHOOL SEPTEMBER 1, 2010



4 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION
Question 5 (12 Marks) Commence a NEW page. Marks
(a) Solve 2sin? x — sinx = 0 for 0° < < 360°. 3
(b) A ship S sails from a point P on a bearing of N60°E for 56 nm. Ship B leaves 3

(d)

port P on a bearing of 110°T for 48 nm.

Calculate the direct distance from S to B, correct to the nearest nautical mile.

The diagram below shows part of a sine or cosine curve between 0° and 180°.

T
5° 90° 13 180°

—92

i. State the amplitude a. 1
ii. State the period T. 1

iii. Write down the equation of the curve. 1

The angle of elevation of the summit of a mountain due north of O is 14°. Upon
walking 7000m due west, it is found to be 10°.

M
-~ - /
// /
-~ - /
// /
P - - // h
~ - /
-~ - /
- /
-7 /
- - / / /
_- = I N
Z 6 /14
_ - 10 /
W (0]
7000 m
i. Express WL in terms of h. 1
ii. Find the height of the mountain correct to the nearest metre. 2
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2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION 5

Question 6 (12 Marks) Commence a NEW page. Marks

(a) Find the value of « and S, giving full reasons. 4

(b) The line AT is the tangent to the circle at A, and BT is a secant meeting the 2
circle at B and C.
B
7
C
x
T
A 12
Given that AT = 12, BC = 7 and CT = z, find the value of x (giving all

reasons).

Question [6] continues on the next page ...

NORTH SYDNEY BOYS’ HIGH SCHOOL SEPTEMBER 1, 2010



6 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION

(c) In the diagram, A, P and B are points on the circle. The line PT is tangent to
the circle at P, and PA is produced to C so that BC is parallel to PT.

P
S T

B\\/ C

Copy the diagram on to your paper.

i. Show that ZPBA = /ZPCB. 2
ii. By showing APBA || APBC, deduce that PB? = PA x PC. 2
(d) In the diagram, AB is the diameter of the circle with centre O. BC is a tangent 2

to the circle at B. The line AC is a straight line and intersects the circle at D.
The tangent to the circle at D intersects BC at E. Let /ZEBD = .

Reproduce the diagram on to your page.

A
F

B 5 C

Prove ZEDC = 90° — a.

SEPTEMBER 1, 2010 NORTH SYDNEY BOYS’ HIGH SCHOOL



2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION 7
Question 7 (12 Marks) Commence a NEW page. Marks
(a) i. Show the equation 1
x—2y—44+kBx—y+1)=0
(where k is a constant)
can be rewritten as
14+3k)r—-—2+ky+(k—4)=0
ii. Hence or otherwise, find the equation of a straight line passing through the 3
intersection of x — 2y —4 =0, 3x — y+ 1 = 0 and perpendicular to the line
4r + 5y +6 = 0.
(b) By using the perpendicular distance formula or otherwise, find all possible values 3
of a if 3z + 4y + a = 0 is a tangent to the circle
4+ (y+1)72=9
1
(c) Sketch the region defined by y > —. (Hint: be very careful!) 2
T
(d) i. Sketch the graph of y = |z — 2. 1
ii. For what values of z is |z — 2| < %x? 2
Question 8 (12 Marks) Commence a NEW page. Marks
(a) i. For what values of  does this series have a limiting sum? 2
2 4+ 34 (2x +3)% + 2z +3)° + - -
ii. Find that limiting sum in terms of x. 1
(b)  Solve the equation 2logs z = logs(6 — ). Show all necessary working. 3
(c) i. Rewrite 2 = 5Y with % as the subject by taking logarithms to a suitable 1
base.
ii. Hence or otherwise, find the exact value of 8v if 2% = 5Y. 2
(d) Boxes in a storeroom are stacked in a pile such that there are 25 on the bottom,
22 on the next, 19 afterwards etc, until 116 boxes are on the pile together.
i. How many rows of boxes are there? 2
ii. How many boxes are there on the top row? 1

NORTH SYDNEY BOYS’ HIGH SCHOOL SEPTEMBER 1, 2010



8 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION

Question 9 (12 Marks) Commence a NEW page. Marks

(a) A particle moves in a straight line such that its displacement in meters, x, after
t seconds is given by

r=1t3+3t2-9t—1

i. Find the velocity of the particle at any time ¢. 1
ii. When and where does the particle first change direction? 2
iii. What is the average speed of the particle in the first second? 1

(b) The water’s edge is in a straight line ABS which runs east-west. A lighthouse
is 6 km due north of A.

L

6 km

A& > °
I r I S
10km due east of A is the general store (S). To travel from the lighthouse (L)
to the general store as quickly as possible, the lighthouse keeper rows from L
to B, which is x km from A and then jogs to the general store. The lighthouse
keeper’s rowing speed is 6 km/h and his jogging speed is 10 km /h.

V36 + x2

i. Show that it takes the lighthouse keeper EE— hours to row from the 2
lighthouse to B.

ii. Show that the total time taken for the lighthouse keeper to reach the general 2
store is given by

V36+22 10—z
t= + hours
6 10
iii. Hence by using calculus, show that when = = 4.5 km, the time that it takes 3

for the lighthouse keeper to travel from the lighthouse to the general store
is a minimum.

iv. Hence find the quickest time it takes to the lighthouse keeper to go to the 1
general store from the lighthouse. Give your answer correct to the nearest
minute.

End of paper.

SEPTEMBER 1, 2010 NORTH SYDNEY BOYS’ HIGH SCHOOL



2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS

Suggested Solutions

Question 1 (Lam — starts page [2))

(a) (2 marks)
v' [1] for correct numerical calculation.
v 1

] for correct rounding.

V/2.54 x 6.78

T3

—0.0833 (3s.f)

(b) (2 marks)

v [1] for multiplying by %243
v

x24+V/3"
[1] for correct final answer.

V3+1,05  (V3+1)(2+V3)
2 — /3 x2HV3 4-3

:2\/§+<x/§)2+2+x/§

=5+3V3
a=5 b=3

(¢) (2 marks)

v [1] for correct exact ratios of sin 60° and

cos 30°.

v’ [1] for final answer.

V3

X —

25in 60° cos 30° = Z x 5

™[5

(d) (3 marks)

v [1] for equating the given equations.
v [1] for x values.
o

1] for y values.

y =2
y=a?-15

22— 15 =22
22 =22 —15=0
(z—5)(x+3)=0

c.x=295,—3

.y =10,—-6

(e) (3 marks)

V' [1] for multiplying throughout by z2.
v [1] for correct —1 <z <0.
v o

1] for correct z > 1.

< 4x

x 2

88|

w2
ﬂ:§4x3
43 — x >0
z(42* —1) >0
(2 —1)2z+1)>0

N |

1
.‘.—§§x<00rx2

Question 2 (Lam — starts page [2))

(a) (3 marks)

v [1] for each correct pronumeral found
with reasons. If insufficient reasoning is
given, a maximum of one mark will be
lost.

NORTH SYDNEY BOYS’ HIGH SCHOOL
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10 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS
e By similar AOAC and AOBD, ii. (2 marks)
v' [1] for using y coordinate is —3.
8—2 = é—g v [1] for D(4,-3).
3 D has the same y coordinate as
13 A(—5,—-3). Hence
Sr=0 20 — (=3) —11=0
e By the intercepts of transversals, 22+3-11=0
20 =8
04_oc _ o oo
OB~ OD EF
) 3 _ y _ 2 .. D(47 _3)
ols 2 iii. (1 mark)
Take the first pair of fractions, v [Note:] Accept 63°, 63.43°, 63°26'.
y=15x3=4.5 mpe =2 = tan
_ 1o _ o
Take the first and third pair of §=tan"" 2 = 63.43
fractions, iv. (2 marks)
9 v' [1] for correct distance of BC.
ST 3 v’ [1] for final answer.
2
z = g
dpc = /(10— (“2)7 + (9 3
.'.x:6,y:4.5,z:% — /122 + 62 = V180
(b) i. (2 marks) .. equation of circle is
v’ [1] for realising mpc = map and 9 9
finding map. (z —10)" + (y —9)" =180
v [1] for showing y = 2z — 11 or v. (2 marks)
2z —y —11=0. '
V' [1] for each correct z and y value.
As AB || DC, then map = mpc. B(-2,3) C(10,9)
mpc = MAB
3 —(=3) _§_2 —2 3
- —2—(=5) 3

Apply the point-gradient formula
with C(10,9):

y—y1=m(x— 1)
y—9=2(zx—10)
y=2xr—20+9

y=2x—11
2c —y—11=0

<f$1 +kxo ly1 + ky2>

k+¢ ' k+¢
_ <3(—2) +(=2)(10) 3(3) + (—2)(9)>
-2+3 =243

= (=6 —20,9 — 18) = (—26,—9)

LAST UPDATED SEPTEMBER 14, 2010
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2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS 11

Question 3  (Ireland — starts on page 3]

(a) i. (1 mark)

ii. (2 marks)
v' [1] for applying chain rule.

v' [1] for final answer.

z) = (32® + 4)3

9
glu) =u®  wu(x) =322 +4
d(u) =3u? o(z) =6z
g'(x) = g'(u) x u/(z)
= 3u® x 6z
=3(32% +4)” x 62
— 18z (322 +4)°

iii. (2 marks)
v' [1] for applying quotient rule.

v' [1] for final answer.

2
h(z) =

u::c2

2249
v=22+9
W =2 V=2

W (x) vu’v—qu’
22(2? +9) — 2z(z?)
(22 +9)
18«
(22 +9)?

iv. (3 marks)

v' [1] for applying product rule.
v' [1] for applying chain rule.
v

[1] for final fully factorised answer.

y:xS (3—3:2)8

u=ax° v:(3—:c2)8

u' =5zt v =8 x (—2z) x (3— :U2)7
— 162 (3 —2?)"
@ = uv’ + vu’
dz
— —162° (3 — 2?)" + 52* (3 — 2?)°

2" (~162% +5(3 -
M7 (=2127 + 15))

= (3- )

:x(

=32 (3-= )7 (-72% +5))
(b) (2 marks)
V' [1] for correct factorisation of numerator.
v [1] for final answer.

3+ 27
11m
z—-3 x+3

(z43)(2? — 32+ 9)

= lim

z——3 xr+3
= mlinjst —3x+9
= (=32 —3(=3)+9
=27
(¢) (2 marks)
v' [1] for shape.
v [1] for f(0)=0.
o flz)<0& f'(x) <0 (-2<xz<0).
e f(0)=0.
o ffz)>0& f"(z)<0(0<z<2).
One possibility:
(Y
1 1 1 —> Z
-2 -1 1 2

NORTH SYDNEY BOYS’ HIGH SCHOOL
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12 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS

Question 4  (Ireland — starts on page ()

(a) (3 marks)
v' [1] for correctly differentiating.
v [1] solve for z; obtaining » = 2 & = = 2.
o

1] for finding corresponding y values.

y=a®—42® + 2z
dy

dx:3m2—8x+2

The gradient of the line 2z + y = 3 is —2.

The tangent to the curve is parallel to the

line when fil—y = —2:
X

322 — 8z 4+ 2= -2
322 —8x+4=0
(Bx —2)(x—2)=0

. —9 =
.z ,3

When z = 2,

y=2%—4(22) +2(2)
=8-16+4=—4

When z = %,

() ) )

Hence the points on the curve parallel to

20 4y = 3 are
2 4
2,-4) & = s
e & (3-3)
(b) i (1 mark)
2® -zt =0
etz —1)=0
=01

ii. (3 marks)
v [1] for correct differentiation.
v’ [1] for concluding (0,0) is a local
max.
v [1] for concluding (3, —53%) is a
local minimum.

iil.

v [Note:] maximum 1 mark will
be lost for not finding the y
coordinates.

d
ﬁ = 5x* — 423

Stationary pts occur when g—g =

5zt — 42® =0
235z —4) =0
4

r=0,=
T=Yy

Hence £ = 0 is a local maximum and

T = % is a local minimum.

(3 marks)

v' 1] for correct differentiation.

v (1] for # = 2 being a point of
inflexion.

v [1] testing possible inflexions to

eliminate x = 0 and confirm x = %

dzy 3 2
Pts of inflexion occur when % =0:

2022 — 1222 =0
422 (5x — 3) =0

3
Lr=0,°
T=%%y
T -1 0 % % 1
T T
| - 0 - 0 +
| |
y/ ey Y N—

LAST UPDATED SEPTEMBER 14, 2010
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2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS 13

As the sign of the second derivative
does not change around z = 0, it
is therefore not a point of inflexion
despite f”(0) = 0. Hence the only
point of inflexion occurs at x = %
iv. (2 marks)

v’ [2] for correct shape with details,

provided it follows on from
previous working.
v [-1] for each error. If the

arrowheads of the end of the curve
point in the same direction, deduct

1.

o
- —d Ui

AR WIS

256
3125

Question 5  (Fletcher — starts on page [4)

(a) (3 marks)
v' [1] for factorising to sinz(2sinz—1) = 0.
v [1]  each for the solutions: =z =

0°,180°, 360°.
v' [1] each for the solutions: z = 30°,150°.

2sinz —sinz = 0

sinz(2sinz —1) =0

1
sinx =0 sinx = B
xTr = 00, 1800,3600 T = 300’ 150°

. =0°,30°,150°,180°, 360°
(b) (3 marks)
v' [1] for correct APSB with ZSPB = 50°.
v' [1] for applying cosine rule.
v

[1] for final answer. Do not penalise for
rounding.

?)Q)ﬁ\@ S
60°
50°
P
4 B
81112]
/ZSPB = 110° — 60° = 50°

Apply the cosine rule in ASPB,

SB? =562 + 482 — 2(56)(48) cos 50°

=1984.37
o.8B =44.55--- = 45nm (nearest nm)
(c) i. (1 mark) a=2
ii. (1 mark) T = 180°
iii. (1 mark) y = —2cos 20
(d) i. (1 mark)
h
m = tan 100
h
L= 5.1
tan 10° (5-1)
ii. (2 marks)
v' [1] for obtaining
OL? + 70002 = W L2.
v' [1] for final answer.
h
ﬁ = tan 14°
h
= 5.2
tan 14° (5:2)

In AWOL, /WOL = 90° as W is
due west of O. Hence

OL? +7000° = WL? (5.3)

NORTH SYDNEY BOYS’ HIGH SCHOOL
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14 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS

Substitute (5.1) and (5.2)) into (5.3) (c)

WL? — OL? = 70007

hoo\?2 hoo\?2
— = 70007
tan 10° tan 14°

1 1
h? — = 7000
(tan2 10°  tan? 14°>

tan? 14° — tan? 10°
h? = 7000
( tan? 10° tan? 14° >

B2 _ 7000% tan? 10° tan? 14°
~ tan?14° — tan® 10°
h=1745.8m = 1746 m (nearest m)

Question 6  (Berry — starts on page [0

(a) (4 marks)
v' [1] for each correct pronumeral found.
v [1] for working & leading to correct
answer.
e To find a:

— ZFOD = 40° (vert. opp)
ZDOA = 180° — 40° = 140°

(supplementary)
— ZFOC (reflex) = 140° + 80°
= 220°.
- a=110°

(angle at the circumference is half
the angle at the centre subtended
by the same arc)
e To find G:

— [ =40° (alternate £, OC' || AB).

— Alternatively, use ZODF = T70°
(base Z of isos A and
g = 180° — 140° — 40° (opp £ of
cyclic quad).

(b) (2 marks)

v' [1] for correctly applying tangent-secant
theorem.

v' [1] for solving and obtaining x = 9.
e z(z+7) =122 (tangent-secant thm)
2?4+ 7z — 144 =0
(x —9)(x+16) =0
r=9,-16

e 1 = —16 is not a valid solution as z is
a length. Hence x = 9.

i. (2 marks)

V' [1] for each correct reason.

P
S T

e /TPC=/PCB
(alternate £, PT || BC)
e /TPC=/PBA
(£ in alternate segment)

.. /LPBA=/PCB.
ii. (2 marks)
v' [1] for showing APBA || APCB

correctly.
v 1] for £8 = L4 leading correct
solution.

In APBA & APBC

e /PBA=/PBC
(previously proven)
/ZBPA is common.
By the Z sum of A,
ZPAB = /PBC (remaining /)

.. APBA|| APBC (equiangular).

P
S T

Hence the ratio of corresponding
sides are equal, i.e.

PB  PA
PC  PB
.. PB>=PAx PC

LAST UPDATED SEPTEMBER 14, 2010
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2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS 15
(d) (2 marks) e The line required will have
v’ [1]  correct conclusion with proper gradient
reasoning.
v' [1] correctly showing intermediate steps. — 1+ 3k — 5
v [-1] for each important step skipped. 1 +23_]L_ k_ 5 4
NB. there are a number of methods to 24k 4
prove what is required. These solutions 4 +12k = 10 + 5k
only show one of them. -4 -5 -4 -
Tk =6
6
k=—
7
e Substitute k =S to (1)
7 18 14 6 6 28
r(G+7)y(F+7)+(E-F

ZADB = 90° (£ in a semicircle)
.. BDC = 90° (supplementary)
AEBD is isosceles as EB
(tangents from an external pt)
. ZEDB = q.

2. ZEDC = 90° — a.

ED

(b)

Question 7

(a) i.

(Rezcallah — starts on page [7)
(1 mark)

r—2y—4+kBxr—y+1)=0

x—2y—4+4+3kr—ky+k=0
x(1+3k)—y2+k)+(k—4)=0
(7.1)

ii. (3 marks)

v 1] formy =2

v (1] for k=2

v [1] for 25z — 20y — 22 = 0.

e 4x+5y+6 =0 has gradient m =
—%. Hence the perpendicular to
it will have gradient m | = %.

e The gradient of (14 3k) —y(2+
k)+ (k—4)=0is

143k
24k

m

25z — 20y — 22 = 0

Alternative method exists:  find
points of intersection to obtain
(—— —3). m = %. Apply to point
gradient formula.

(3 marks)

v' [1] for correctly applying L dist formula
with d = 3 and (x1,31) = (0,—1). Max
[1] awarded for entire part if incorrect

formula used.

v [1] for correctly solving absolute value
equation (with 2 cases)
v' [1] for both values of a.

If 3x + 4y + a = 0 is a tangent to the
circle 22 + (y + 1)> = 9 (circle with
C(0,—1) and 7 = 3), then the radius will
be perpendicular to the equation at two
possible locations.

ez, +byr + ¢
VR
13(0) + 4(—1) + a|

dy

3 =

32+42

—4
RETI

)
la —4] =15
a—4 =415
a=19,—-11

NORTH SYDNEY BOYS’ HIGH SCHOOL
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16 2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS

(¢) (2 marks) Question 8  (Trenwith — starts on page [7)
v' [1] for each correct region. (2) i. (2 marks)
Vi 1] forz>-2& x < —1.
v [1] for combining the inequalities
(

—2<z<—1)

N
r=2r+3
///f A limiting sum exists when |r| < 1,
! !

| ‘ o i.e.
= 12
-1<2z+3 <1
X1 -3 -3 -3
—4 < 2x < =2
—2<zr< -1
(d) i (1 mark) ii. (1 mark)
a
S =
! 1—r
A s
Q\ 11— (22 +3)
) _ 2z +3
T -
} I } } > T
L2 3 4 (b) (3 marks)
. v [2] forx =2 -3.
e (2 marks) v [1] for discarding x = —3 as it is invalid.

V' [1] for correct method leading to
correct answer.

v [1] for obtaining correct interval. 2logz x = log3(6 — )
logg 2% = logs(6 — x)

22=6—=zx
1 2?2 4+2-6=0
]w—2\<§x T —(z+3) =0
—(z—2) < 3z S =2,-3
l96<; xt <;x When$@210g3—3 is not defined.
2 §x>
3
4
Lo <zxz<4
3 T

(c) i. (1 mark)

Alternative method exists: find the 2T — BY
points of intersection and use a
sketch of y = 1z and y = |z — 2|
to determine the correct interval.

x logy2 = y logy 5
-y +y

x
c.o— =logy 5
Y 2

LAST UPDATED SEPTEMBER 14, 2010 NORTH SYDNEY BOYS’ HIGH SCHOOL



2010 PRELIMINARY MATHEMATICS (EXTENSION 1) FINAL EXAMINATION SOLUTIONS 17

ii.

(2 marks)

v [1] for using £ as the exponent base
2.

v' [1] for final answer.

x
— =log, 5
" 2
2m/y _ 210g25 =5
x z\ 3 a
(2%) = (2v) =5" =125 (@)
(2 marks)
v [1] for 3n? —53n + 232 = 0.
v 1] for n = 8 and justifying
n = 23—9 is invalid. NB.
This mark not awarded if n =
8 is obtained by guessing/with
insufficient working/writing out
terms of AP to find 8th term.
2564+22+19+---
a=25 d=-3 n=? S,=116
Sum of AP formula:
n
Sp = 5(2@ +d(n—1))
116 = 2(2 x 50 — 3(n — 1))
232 = n(50 — 3n + 3)
232 = n(53 — 3n)
3n? — 53n + 232 =0
Apply the quadratic formula,
—b+ Vb? — dac (b)
n =
2a
534 ,/532 —4(3)(232) 534+ V/25
B 2x3 6
2
= 87 —9
3
As the number of rows an integer,
n = % is not possible.  (This

question is not asking what number
of rows will exceed a certain sum,
but rather asking for the exact
number of rows). Hence n = 8.

ii.

Question 9

i.

ii.

iii.

(1 mark)
T,=a+d(n-1)
Ty =25-3(8—1)
=25—-21=4

There are 4 boxes on the top row.

(Weiss — starts on page [])
(1 mark)
x(t) =t +3t2 -9t — 1
a'(t) = 3t + 6t — 9
(2 marks)
v’ [1] for t = —3,1 and discarding
t=-3.
[

v’ [1] for finding x = —6m.

The particle changes direction when
2'(t) =0.

32 +6t—9=0
3242t —3) =0
(t+3)(t—1)=0
SLt=1,-3
As t > 0, then t = —3 is not valid.

2(1)=1+3-9—-1=—6m

(1 mark)
z(1) = —6 z(0) = —1
_ |=(t) — x(th)
average speed = T
_ ‘<—6> - <—1>‘
1-0
=5ms !

—

2 marks)

v' [1] for LB = vx? + 62.
v 1] for t = Yz+6
L

G .
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ii.

iii.

In ALAB,
AL? + AB? = LB?
LB =22 +62

As the keeper’s rowing speed is
6km/h,

d
s= -
t
6 Vi1 R Va? + 62
ot 6
(2 marks)
v’ [1] for time taken from B to S
being 10165”.

Vo[l fort = Y2EE 4 10=z
Between B and S,

d
s =—
t
10 — x 10 — x
t 10
i _\/x2+62+10—:ﬂ
.. ltotal — 6 10
(3 marks)

v [1] for correctly differentiating.

v [1] for z = i%.

v [1] for discarding invalid solution
and verify x = % gives a minimum.
This mark is lost if the solution is
not verified.

Need to minimise ¢t w.r.t. z:
1

Lz 10
t(x)—é(x +6°) —l—lo( —x)

1 1 _1 1
t/(.I)ZEXEXZ$($2+62) 2—1—0

T 1
T 6vVaZr62 10

Minimum time occurs when t'(x) =
0, i.e.

x 1

6v2Z+62 10

x _ 1
6vx2+62 10
5 = 3V 22 + 62

Square both sides,

2522 = 922 + 324

1622 = 324
=16 +16
81
2 [—
T
9
e
2
As z is a distance, then x = —% is

not valid. Check that z = % i
local minimum:

S a

4 1
t'(4) = ——= — — ~ —0.0075 - - -
@ 6v42 +62 10
5} 1
t'(5) = ——— — — ~ 0.0066 - - -
(5) 6v52+62 10
x 4 s 5
T
t/ - 0 +
|
min
iv. (1 mark)
r= -
2
V36 +4.5%2 10—4.5
= -
6 10
9
=—-=1.8h
5}

Hence he reaches the store in 1 hr 48
min.
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