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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.

2

1 What is the value of J x> dx ?

-2

A -2
B) O
(C) 05
(b)) 4
2 What is the derivative of 3cos2x ?
(A) 6sin2x
(B) —6sin 2x
© 6cos2x
(D) —6c0s2x
3 A particle is moving on a straight line according to the function x =2sinzt.

What is the period of oscillation?

(A) T
®) 2
T
© =
o 2
T



4 In the figure AABC ,AB=AC. P and Q are on AB and BC respectively such that
AP=PQ.

What is y in terms of x?
(A) y=360-4x
(B) y=180-2x
(C©) y=180+2x

(D) y=360+4x

5 A parabola has its vertex at (2, 0) and its focus at (4, 0).
What is the equation of this parabola?

(A)  (y-2) =8
(B) ' =8(x-2)
©)  »'=2x-2)

(D)  x*=8(y-2)



The diagram shows the circle with centre 4 and with diameter OB.
The equation of this circle is (x+3)* +(y—4)* =25 .

What are the coordinates of the point B? 4

A (-89) 7

B)  (34) S

€ (-6,8) 19) X
D)  (-6,7)

The diagram shows the graph of y = f"(x) for the function f(x).

¥

For what value of x does the function f”(x) have a maximum turning point?

(A x=p
B) x=¢q
€ x=r
(D) x=s



A bag contains 4 red balls, 5 white balls and 1 blue ball.
Two balls are drawn without replacement.

What is the probability that the balls will be of different colours?

@ 3

® 3
© 2
® =

The three terms x, y and z are consecutive terms in in a geometric series, such that
X+y+z=26 and xyz =64. What is the value of x+z?

(A) 18
(B) 22
(C) 28
(D) 30

Given that 817" =243 what is the value of x?

(A) 0
13
(B) 3
© 1
(D) -1



Section II

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in a separate writing booklet.

In Questions 11-16, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE Writing Booklet.

2

3 .
(a) Express T correct to 3 significant figures.

2+3

b Rationalise the denominator :
(b) Y

(c) Factorise 8x° —125)° .

(d) Differentiate the following with respect to x.

. 1
(1) ™
(i1) e’ cosx
(iii) In(sin x)

(iv)  (3x*=5x)°

(e) Find the limiting sum of 1- l + l - L +
3 9 27

End of Question 11



Question 12 (15 marks) Use a SEPARATE Writing Booklet.

(2)

(b)

(c)

(d)

(e)

Find the function whose derivative is T and which passes 1
+3x
through the origin.
. 4x—x
Evaluate lim—~—— 1
-2 D —x
4 . .
Evaluate cos3x dx leaving the answer in exact form. 2
0

In an arithmetic series the first term is 4 and the sum of the first 20 terms

is 650.
(i)
(ii)

Find the common difference. 2

Find the 20 term. 1

A babushka doll set consists of 7 wooden dolls of decreasing size placed
one inside another.

The smallest doll measures 0.5 cm in height and the tallest doll measures 32 cm.

(1)

(i)

If the height of the dolls from smallest to tallest forms a 2
geometric sequence, find the common ratio.

The dolls are made from a piece of wood whose length must be 2
at least the total height of all 7 dolls.
Calculate the minimum length of wood required.

Question 12 continues on page 9



Question 12 (continued)

® The ropes of a swing are 4 m long. When the swing is at rest, the seat is 0.5 m
above ground level. When a child uses the swing, the highest point, 4, reached
by the seat on one side is 2.5 m above ground-level while on the other side
the highest point, B, is 2 m above ground-level.

NOT TO
SCALE

25m

(1) Find ZAOB , through which the seat swings.
Give your answer to the nearest minute.

(i)  Find the straight-line distance 4B, correct to one decimal place,
between the two highest points reached.

End of Question 12



Question 13 (15 marks) Use a SEPARATE Writing Booklet.
(a) A garden sprinkler sprays in a full circle with radius 3 m.

It is placed on a lawn as shown below.
A small tree with a cylindrical trunk impedes the path of some of the spray.

tree

NOT TO
SCALE

The tree trunk’s diameter is 60 cm.
At its closest point the tree is 1 m from the sprinkler.
If there is no breeze blowing, the area behind the tree is unwatered.

What is the area of the watered section to the nearest square metre?

(b) A bus company has established that the cost of a 1000 km journey is

17500
1%

J=0.04v" + +275 dollars,

where v is the average speed in kilometres per hour.
If the bus company wishes to reduce costs should it instruct its drivers
to speed up or slow down from the present average of 80 km/h?

Justify your answer.

Question 13 continues on page 11

~10-



Question 13 (continued)
(©) The line y = 5 —x intersects the curve y = 4 at the points 4 (1,4) and B (4, 1).
X

The region bounded by the curve and the line between the points 4 and B
is shaded as shown in the diagram.

(1) Find the exact area of the shaded region.

(i1))  Use one application of Simpson’s rule to find an estimate for
the area of the shaded region.

The point C lies on the curve in the first quadrant.
The tangent at C is parallel to the line y =5 —x.

(iii)  Show that C has coordinates (2, 2).

(iv)  Find the area of triangle 4BC.

End of Question 13

—11 =



Question 14 (15 marks) Use a SEPARATE Writing Booklet.

(a)

(b)

(©)

6) Find a4 (log,(cos x))
dx

(i1) Show that di(tan x—x)=tan’ x.
X

(iii)  Hence find the area bounded by the curve y =tanx, the x -axis

and the lines x =0 and x:%.

(iv)  Find the volume generated when this area is rotated about the x -axis.

_ 2
(i)  Verify that di(xm )- 4-2x

X

(i1) Hence or otherwise find the maximum area of a rectangle inscribed
in a circle of radius 2 m.
You may use the diagram below to assist you.

y
0
S P(x,
%Y NorTo
SCALE
) 2 X
R
_2 Q

The population of native noisy miner birds increases from 20 000 to 35 000

in 10 years. If the number of birds is proportional to the rate of change of

the population, how many more years till the population reaches 50 000 birds?
Give your answer correct to 1 decimal place

End of Question 14

—12 —



Question 15 (15 marks) Use a SEPARATE Writing Booklet.

(@)

(b)

(c)

Inside two bags, A and B, there are 8 cards each.

In bag A, there are 2 cards labelled WIN, while in bag B there
are 3 cards labelled WIN.

All the remaining cards in both bags are labelled NO WIN.

(i)

(i)

Joshua is to select a card from bag A then a card from bag B.
What is the probability he will select at least one WIN card?

Before selecting a card Joshua is to roll a die.

If he gets 5 or 6 he is to draw 2 cards from bag B and none from A4.
If he gets any other number, he will select the 2 cards from bag A
and none from B.

What is the probability he will not select a WIN card?

The displacement of a particle moving along the x-axis is given by

x=t+ln(3t+1)

where ¢ is the time in seconds and x is measured in centimetres.

(1)

(i)

(iif)
(iv)

Show that the particle never comes to rest.

Find the distance travelled by the particle during the 3™ second.
Give the answer correct to 1 decimal place.

Write down an expression for the acceleration of the particle.

Is the particle slowing down or speeding up for # > 0?
Give reasons to support your answer.

A function is defined by f(x)=x"—3x"—9x+22.

(1)
(i1)
(iif)

Find the stationary points and their nature.
Find any points of inflection.

Sketch the curve showing these features and the y-intercept.

End of Question 15

— 13-



Question 16 (15 marks) Use a SEPARATE Writing Booklet.

(@)

(b)

An amateur photographer can take a good photo 60% of the time.
How many photos must he take to be 99% sure of taking at least one
good photo?

A model rocket is launched from rest from the ground and travels vertically
upwards. The rocket’s acceleration for the first five seconds is given by

(ii)

(iii)

(iv)

v =7—6—5t m/s?.
d 5

Find the velocity, v m/s, of the rocket after five seconds.

Find the height of the rocket after five seconds.
Give your answer in metres, correct to two decimal places.

After five seconds, the rocket’s acceleration is given by

dv =-9.8 m/s%.
dt

By using calculus, find the maximum height reached by the rocket.
Give your answer in metres, correct to two decimal places.

Having reached its maximum height, the rocket falls directly to the ground,
and as a result

v =-9.8 m/s%.
dt

By using calculus, find the time for which the rocket was in flight.
Give your answer in seconds, correct to one decimal place.

Question 16 continues on page 15

— 14—



Question 16 (continued)

(©)

Rob and Janet borrow $650 000 to buy an apartment.

The loan is over 25 years with interest being charged at 6 % p.a. compounding
monthly.

6)] Determine the value of the monthly repayments.

(i)  After 5 years the interest rate is increased to 7.2 % p.a. compounding
monthly. How much longer (in years and months) will it take them
to repay the loan if they keep the same repayments as before?

End of paper

— 15—
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2019 Mathematics Trial HSC Question 11 (15 marks)

2

3
(a) Express i correct to 3 sig. fig.

=17.40
Criteria Marks
7.40 2
7.402203301 or equivalent including 3 decimal places 1
2+4/3
(b) Rationalise the denominator \/_
8243
(2++/3) y (8+2+/3)
(8-23) (8+243)
16+4/3+8J3+6
64—-12
2241243
52
C11+6\3
26
Criteria Marks
Provides the correct answer 2
Provides the answer but not fully simplified 1.5
Correct expansion with the multiplication of the conjugate 1
(c) Factorise 8x° —125y°
=(2x)" = (5y)’
= (2x-5y)(4x* +10xy +25)°)
Criteria Marks
Provides the factorisation 2
Attempt part of the cubic factorisation 1

(d) Differentiate

1
1 —
)3x

%(3@“ - (32720)

Surprisingly not very well done. Candidates differentiate 3x™" instead of (3»x)71 . Some differentiate 3x " and got to

— -1
—3x7* which is —3 NOT equal to —-.
X 3x

Criteria

Marks

Provides the correct derivative with the correct working.




i) " cosx
d .
Y _ e (—sinx)+cos x(e")

dx

=e" (cos x —sin x)

No penalties for not factorise the final solution.

Criteria Marks
Provides correct derivative 2
Attempt to use the product rule, or equivalent merit. 1
Not applying product rule and only provides —e" sin x 0.5
iii) In(sin x)
dy cosx
dx sinx
=cotx
Criteria Marks
Provides correct derivative 2
| o Sl@ . L5
Recognise the log derivative form of ) without simplifying the expression to cot x
X
. . £, . 1
Recognise the log derivative form of T)but incorrect numerator
X
6
iv) (3x2 - Sx)
d
Y 6(3x* —5x)° (6x—5)
dx
=6x(6x—5)(3x-5)’
Deducted marks for not inserting brackets correctly.
Criteria Marks
Provides correct derivative 2
Attempt to use the power rule/ chain rule, or equivalent merit. 1
1 1 1
(e) Find the limiting sum of 1 ——+———+
3 9 27
1
a=1, r=——
3
5 -
1-r
1
1
|———
3
3
4
Criteria Marks
Provides correct solution 2
Correct value of the first term and the common ratio and correct substitution into the limiting sum formula 1.5
Correct substitution to the limiting sum formula. 1
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Question 15

Solution

Marking Criteria

Marker’s Comments

a) i) P(Atleast ] WIN) = I — P(no “WIN™)

13,8

4 8
7
32

1 mark for the
correct answer.

Majority of the
candidates did well in
this question.

Candidates whom
made error in the
question was due to
considering 1 case
(i.e. either 1 WIN or 2
WIN cards but not
both.)

a) ii)
P( not select a WIN card) = P( bag B and 2 no WIN cards in
Bag B) + P( bag 4 and 2 no WIN cards in bag 4)

2 54 4 6 5
=—X—X— + —X—X—

6 8 7 6 8 7
_10

21

1 marKk for the
correct working
out.

1 mark for the
correct answer.

Significant number of
candidates did not do
well in this question.

Many candidates who
lost marks in this
question were due to
not considering taking
two cards from each
bag, not considering
Joshua rolling a die or
simply not
understanding what to
do.

b) iyx=t+In(3t+1)

dx 3
—=1+
dt 3t+1
_3t+4
3t +1

Let % = 0to find stationary point

1.e. when the particle comes to rest.
3t+4 ~0

3t-1

~3t+4=0

4 . . .
t=- 3’ but t>0 as it a physical quantity

vzﬁ =0
dt

.". The particle never comes to rest.

1 mark for
finding the

dx
correct —.
dt

1 mark for
correct
explanation of
why particle
never comes to
rest.

Acceptable solution
also included finding

d
the correct ax and
dt

stating that it cant
equal to 0 when 7>0.

Significant number of
candidates forgot to
differentiate ¢, only
differentiating
In(3t+1).




b) ii)

Distance travelled in 3 second = X;—3 — X, _»

=3+In3x3+1)—-2-In(3x 2+1)
=1+ ln(IO) —In(7)
~1.4cm (1d.p.)

1 mark for the
correct answer

This was done poorly
by many candidates.

The common errors
made by candidates
included: simply
substituting t =3
which gave the
displacement at ¢ = 3;
looking att=3tot=
4 which is the 4"
second or making
careless mistakes in
simplifying the
expression.

Significant number of
candidates did not
read the question
carefully, to leave
their answer to 1
decimal place.

b) iii) 3 1 mark for the Done well by
d(1+ ) e
3t+1 correct answer majority of the
a= dt candidates.
_ —3x3
(3t +1)°
9
- 2
(3t +1)

b) iv) 1 mark for This was done poorly
t>0,v>0anda<0 (As(3t+1)> >0and —9 <0) correct answer by many candidates.
Cvxa<0 WITH correct
- explanation. Candidates got

.. The particle is slowing down.

penalised for simply
stating that the
acceleration was
negative, then the
particle is slowing
down. This is only
true if the velocity is
positive, if velocity is
negative then the
particle would be
speeding up.




Candidates must be
explicit on their paper
with this to gain full
marks.

Candidates who
mentioned the particle
was slowing down
due to the velocity
was getting smaller as
t > o and showing

the values were
rewarded with full
marks.

©) i) f(x)=x"-3x"-9x + 22
f'(x)=3x"—6x-9
Let f'(x) =0 to find stationary points
3(x*-2x-3)=0
x> =2x-3=0
(x=3)(x+1)=0
Sx=3and x=-1
Whenx =3,y =3’ -3(3)> -9x3+22
=-5
When x =-1, y = (-1’ =3(=1)> =9x(=1) +22
=27
.. Stationary points: (3, -5) and (-1, 27)
Using 2nd derivative (or table) to find nature

of the stationary points.

f"(x)=6x-06

At (3,-5)

£'3)=6(3)~6
=12

>0 (concave up)
.. (Local) Minimum turning point at (3, -5)
At (-1, 27)
S(-1)=6(-1)-6
=-12
< 0 (concavedown)

.. (Local) Maximum turning point at (-1, 27)

1 mark for
finding the 2
x-values of the
stationary points

1 mark each for
finding the nature
of the stationary
points with
correct working
out.

Done well by many
candidates.

Candidates got
penalised if they show
NO WORKING to
justify the nature of
the turning points.

Candidates were not
penalised but should
be mindful of stating
Minimum turning
point and Maximum
turning point, not just
“min” and “max”.




¢) ii) From (i),

Let /"(x) =0 to find POSSIBLE point(s) of inflection.

f"(x)=6x-6
6x-6=0
x=1

Whenx =1, y =1 —=3(1)° —=9(1) + 22

=11

Test if (1,11) is a point of inflection.

X 0 1 2
f"(x) -6 0 6
N U

Since change of concavity of either side of (1, 11)

.. Point of inflection = (1, 11)

1 mark to find
correct point of
inflection.

1 mark testing if
the possible point
of inflection is the
actual inflection
point.

Many candidates
didn’t test the
possible point of
inflection and lost 1
mark. Using the
second derivative
only gives possible
point(s) of inflection
and in some cases,
they are not points of
inflection.

¢) iii) 35 {

301

A = (-1,27)

A

C = (0.2

(1,11

v

B = (3.-5)

1.5 mark for the
correct graph
including the y -
intercept.

0.5 mark for
labelling the two
turning points, y —
intercept and
inflection point.

Done well by
majority of
candidates.




Question 14 SOLUTIONS

(a) An amateur photographer can take a good photo 60% of the time. 2
How many photos must he take to be 99% sure of taking at least one
good photo?

Let n be the number of photos taken.
P(At least 1 good photo) = 1 — P(no good photos)
In n goes the probability of getting no good photos is 0.4”.

To be 99% sure:
1-0.4"=0.99
5.04" =0.01

In0.01
n =
In0.4
=5.025883189...

So the photographer needs to take 6 photos.

Comment

Many students didn’t see or understand the clue in the question i.e. “at least one ...”
Some students were successful in getting to a value of », but then rounded down instead of up.

Note that it was ‘99% sure’ and not “at least 99% sure’ : some students caused errors unnecessarily
by treating the problem as an inequality.



Question 14

(b) A model rocket is launched from rest from the ground and travels vertically
upwards. The rocket’s acceleration for the first five seconds is given by

SOLUTIONS (continued)

d 6
W70 5 s
d 5
(1) Find the velocity, v m/s, of the rocket after five seconds.
Alternative
Let the ground be y = 0. . . .
1=0,y=0,v=0 The area of the triangle gives the change in
velocity i.e. % x5=13.2 m/s
ﬂ:15.2—5t:>v=15.2t—2.5t2+C a
dt 5, 16
t=0,v=0=v=152t-2.5¢ 12
8
t=5=v=13.5m/s 4
2
The velocity is 13.5 m/s -4
-98 -8
Ast=0,v=0,thenv=132atr=5
This is still “using calculus”.
(1)  Find the height of the rocket after five seconds.
Give your answer in metres, correct to two decimal places.
76 5 38 5
ve—t-—t'>y=""t" - +K
5 2 5 6
5
t=0,y=0:>y——t2—gt3
t=5=>y= 15 m
4 6
The rocket reached a height of 852 m after 5 seconds.
Comment

Parts (i) and (ii) were generally well done by all students.
Constants of integration had to be shown or explained.

5 5
Many students are using J adt and J v dt to get the answers to parts (i) and (i1).

These expressions represent the change in velocity and change in displacement over 5 seconds.

0 0

Fortunately =0,y =0, v=0.




Question 16 SOLUTIONS (continued)

(b) (ii1))  After five seconds, the rocket’s acceleration is given by 2
d
@_ -9.8 m/s2.
dt

By using calculus, find the maximum height reached by the rocket.
Give your answer in metres, correct to two decimal places.

1
‘Re-starting’ time at this pointi.e. 1 =0, y = 5—65, v=13.5 from parts (i) and (ii).
dv =-98=v=-98t+C,
dt

t=0,v=13.5=>v=-98¢+13.5

Now v=-9.8t+13.5=x=-4.9 +13.5t+C,

1 1
t=0,y=%:>y=—4.9t2+13.5t+5—65

135
Maximum height will occur whenv=01i.e. -9.8t+13.5=0=1¢= 98
2
vy =—49x% 135 +13.5><g+E
e 98 98 6

=95.13180272...
=95.13

The maximum height reached by the rocket was 95.13 m

Alternative approach on next page.




Question 16 SOLUTIONS (continued)

(b)  (iii)) Alternative: Not ‘re-starting’ time.

d

& e 98=1v=-98+C,

dt

t=5v=13.5=13.5=-9.8x5+C,

~C =625

S v=-9.8+62.5

S y=-49r+625t+C,
t=S,y:%:%=—4.9x52+62.5><5+C2
.. C,=-1041

S y=—491"+62.5—1041

Maximum height will occur when v=01.e. —-9.8t+62.5=0=1¢= % (6 %)

2
v =—49x| 22 1625x 922 _jp41
ma 98 98

=95.13180272...
=95.13

Comment

Not done well by most students or set out well. Failure to show constants was also penalised.

The biggest mistake made by students was not realising that the governing equation of motion had
changed i.e. a =-9.8

Students who didn’t use a calculus approach in a section could not gain any marks for the parts that
section.



Question 16 SOLUTIONS (continued)

(b)

(iv)

Having reached its maximum height, the rocket falls directly to the ground, 3
and as a result

ﬂ =-9.8 m/s%.
dt

By using calculus, find the time for which the rocket was in flight.
Give your answer in seconds, correct to one decimal place.

The particle will fall i.e. starting from rest.
Let the point of maximum height be y = 0 and so the ground will be y=-y_ .

~t=0,y=0andv=0

Let 7 be the time for the particle to drop from its maximum height
i.e. the time for y=—y_ .

Usingt=0,y=0and v=0 and dv =-9.8 then v=-9.8¢ and y =-4.9¢

dt
How long until it reaches the ground? Alternative
Solve -y =—49T"
5 Students could just solve the
T=, /ﬁ equation from (b) (iii) for ¢ (> 0)
. ' Y s
- 4.406206261... ie. y=—49t"+13.5t+852=0
44 and then add on 5 seconds.

So the rocket was in flight for 5+ 193—85+ T=10.8

The particle has been in the air for approx. 10.8 s

Alternative approach on next page.




Question 16 SOLUTIONS (continued)

(b) (iv) Alternative: Not ‘re-starting’ time.
From Alternative (b) (iii): ~ y=—4.9"+62.5r—1041
Solve y =0

y=0=-4.9>+62.5-1041 =0
5498 —62.5t+1041 =0

62.5i\/62.52 —4><4.9><104é

RES
9.8

=10.8 (t>0)

The particle has been in the air for approx. 10.8 s

Comment

Not done well by most students or set out well. Failure to show constants was also penalised.

Students wasted time and ink by justifying the “maximum” nature of the problem. The particle goes
up and stops and then falls down. This is a maximum distance.

As in the previous part, biggest mistake made by students was not realising that the governing
equation of motion had changed i.e. a =-9.8

Students who didn’t use a calculus approach in a section could not gain any marks for the parts that
section.



Question 16 SOLUTIONS (continued)

(©) Rob and Janet borrow $650 000 to buy an apartment.

The loan is over 25 years with interest being charged at 6 % p.a. compounding
monthly.

6)) Determine the value of the monthly repayments.

6% p.a. = 0.5 % per month
25 years = 300 months

Let $4, = the amount owing after » months
Let $M = amount of the monthly repayment

A4, =650000x1.005-M

A, = 4,x1.005— M
= (650 000X 1.005— M)x1.005— M
=650 000 x 1.005% — M(1+1.005)

A, = 4,x1.005— M
=[650000x1.005" — M (1+1.005) |x1.005— M

=650 000x1.005> — M (1+1.005)x1.005 - M
=650 000x1.005° — M (1+1.005 +1.005%)

oA =650000x1.005" = M (1+1.005+1.005" +...+1.005"")

GP:a=1, r=1.005, n terms
x (1.005"" —1)
1.005-1
=650 000x1.005" —200M (1.005*® —1)

=650000x1.005" - M

Now 4,,, =0 (the loan is paid off after 300 months)
.650 000x1.005*” —200M (1.005** —1)=0
Mo 650 000 % 1.005°"
200(1.005* —1)
=4187.95911
=4187.96

To the nearest dollar the monthly repayment is $4188

Comment

Some students still don’t ‘remember’ that they have to show derivation of the formula.
Just stating that 4, =650 000X 1 .005% — M (1+1.005) or equivalent was not good enough.

Many mistakes were due to incorrect usage of formulae — these are in the Reference sheet!



Question 16 SOLUTIONS (continued)

(c) (i)  After 5 years the interest rate is increased to 7.2 % p.a. compounding
monthly. How much longer (in years and months) will it take them
to repay the loan if they keep the same repayments as before?

5 years = 60 months

How much do they owe after 5 years?

A, =650000%1.005% —200x M x (1.005% 1)
=584558.5643...

7.2% p.a = 0.6% per month
Let $B, = the amount owing after » months and let M be the same value as in (i)
Using the results from part (i):

B, = A, x1.006" — M(1+1.006+1.006> +...+1.006"")

GP: a=1, r=1.005, n terms

1(1.006" — 1
= 4, x1.006" - b x 10067 =D)
1.006—1

= 4, x1.006" —%M(m%" ~1)




Question 16 SOLUTIONS (continued)
(©) (11) (continued)
Sowhenis B =07

Ay, x1.006" —?M(l.ooe’ ~1)=0

~.1.006" [@M—Aﬁo] 300,
3 3
500
1.006" = -~ 3 M
3 _A60
_500M
500M—3A60

=6.153264153...

| In(6.153264153...)
In1.006
=303.7380352

~ n =304 months
- total time = 364 months
-~ extra time = 64 months = 5 years and 4 months.

Comment

Some students would have benefitted by using u =1.006" and then solving for u.
After all, this is about you!

Many students forgot to factor in the original 5 years or 60 months.

End of solutions
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