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General
Instructions

* Reading time — 5 minutes

* Working time — 90 minutes

* Write using black or blue pen

» NESA-approved calculators may be used

» A Reference sheet is provided for your use

* In Questions 11 to 15, show relevant mathematical
reasoning and/or calculations

Total marks:

60

Section I — 10 marks (pages 2—4)
+ Attempt Questions 1-10

* Allow about 15 minutes for this section.

Section II — 50 marks (pages 5-8)
* Attempt Questions 11 - 15

» Allow about 75 minutes for this section.
» For each question use a separate answer booklet.



Section I

10 marks
Attempt Questions 1 to 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 to 10

There are 26 cards in a bag, each has a different letter of the alphabet written on them.

A game consists of drawing cards one at a time, without replacement, until two consecutive
letters of the alphabet have been drawn. 4and Z are not consecutive letters.

For example, suppose Bis drawn first and Mis drawn second. If the third card drawn is then
either 4, ¢ L or N, the game would stop there as Aand B, or Band G or Land M, or Mand N
form a consecutive pair of letters. There would then be 23 letters left in the bag.

What is the least number of cards that can be left in the bag at the end of the game?

A. 11 B. 12

C. 13 D. 14

Eight chairs are equally spaced around a circular table. What is the number of ways four

teachers, and four students can be seated at the table so that no student is directly opposite a
teacher?

A. 36 B. 144
C. 432 D. 5040
_ o _ 2cos? 6
Which expression is equivalent to —7?
1-sin@
A. 2—2sin6 B. 2+ 2sin6
C. 2—2cosb D. 2+ 2cosb

Which of the following is equivalent to cos 46 ?

A. cos? @ — sin? 0 B. 2sin?260 — 1

C. cos? 26 + sin? 26 D. 2cos?260 —1



5.

6.

7.

How many solutions are there to the equation tan 2x = 3when -t < x <m?

A.

C.

2

6

Below is the graph of y = f(x).

B.

D.

4

8

|
\
\

\

\/

NN

v

Which of the following is the equation of the second graph?

A.

C.

y=Jfx)
y = fxD

B.

1
flx

y:

- 3

Y= Jraan

Which of the following is the domain of reciprocal function of f(x) = x? — 17?

A.

C.

(—OO, 1) U (1! OO)

(—OO, OO)

(_001_1) U (_11 OO)



10.

x2=9—-t
y=7—-t"
Which of the following best describes this curve on the Cartesian plane?

A curve is defined parametrically by {

a straight line with gradient 16
a parabola with x-intercepts at x = —3, and x = 4.

a parabola with vertex (0, —2)

S 0w >

a hyperbola with asymptote at x = —2.

Which of the following is the graph of y = x(x + 3)%(2 — x)?

A. B.

10

4 3 2 s 0 1 5

15

10

-5

The polynomial P(x) is divided by (x — p)(x — q), where pand g are real numbers.
Hence, P(x) = (x — p)(x — ¢)Q(x) + ax + b, where Q(x) is a polynomial.

When P(x) is divided by x — p, the remainder is p2.

Which of the following statements are true?

A. b =p — ap? B. b=p?—ap
C. b=p%+ap D. b = ap — p?
~END OF SECTION 1 ~
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Section 11

50 marks
Attempt Questions 11 to 15
Allow about 75 minutes for this section

Answer each question in a new answer booklet.

All necessary working should be shown in every question.

Question 11 (10 marks)

(@)  Theletters of the word PERSEVERE are arranged in a row.

How many different arrangements are possible if all of the four E’s remain together.

(b)  Three integers are chosen at random from the integers 1 to 20 (inclusive)
In how many ways can these integers be chosen if their sum is even?

(c)  Solve the equation 16(n — 1)! = 5n! + (n + 1)! where n is any positive integer.

(d) 12 cards are drawn from a regular deck of 52 playing cards.
It is known that out of these 12 cards, exactly 2 are kings.

What is the probability that there will be more queens than kings?

Note: aregular deck of 52 playing cards consists four suits,
each containing the cards 2, 3, 4, ..., Jack, Queen, King, Ace.

~ End of question 11 ~

Marks



Question 12 (10 marks) Marks

(a)  Find the exact value of tan 105°. 2
(b)  With the use of ¢-results, prove that: 2
1+sint9—cost9_t 0
1+sinf +cosf anz

. 2 b4 3 T
(¢) Ifsinx =§,whereESx < mand cosy =Z,whereO Sys5

what is the exact value of sin(x + y)? 3
in24
(d (i) Provethat ——— = cotA 1
1—cos 24
(ii)  Hence find the values of a and b if cot%ﬂ = a + /b for integers a and b. 2
~ End of question 12 ~
Question 13 (10 marks) Marks
(@ (i)  Show that cos? G — x) — sin? G — x) = sin2x. 2
(ii)  Hence, solve cos? G - x) — sin? G - x) = ?, for 0<x < m. 2
(b)  Solve sec’a — tana—1=0, for0 < a <27 3
(o) Convert sin 5x cos x to a sum of sine functions. 1

(d)  Show, without using a calculator, that
2c0s95°co0s 55° — 2sin 50°sin 10° =%(1 —\/§). 2

~ End of question 13 ~



Question 14 (10 marks) Marks

(@) Consider the parametric equations x = 4cosf —3andy = 4sin6 + 2.
Write the corresponding cartesian equation of the above parametric equations. 2

(b)  The graphs of the functions f(x) = x + 1 and g(x) = |1 — x| in the domain [-2, 5]
are shown below.

On page 4 of your answer booklet, on the diagram provided,
sketch of the graph of h(x) = f(x) — g(x), [-2,5]. 2

(o) Solve the inequality 3

(d)  The rectangle below has dimensions (x — 2) cm by (x — 6) cm.

{.x—f'}}

(x-2)

The area of the rectangle is at most 60 cm? and its perimeter at least 14 cm.
Using inequalities, determine the range of the possible values of x . 3

~ End of question 14 ~
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Question 15 (10 marks)

(@

(b)

(©

(d)

For what value of mis 2x* + mx? — 2 divisible by x + 2?

(i)  Uselong division to divide the polynomial P(x) = x* —x3 + x?2 —x + 1
by the polynomial x? + 4.

(ii)  Hence, find the values of a and b such that x* — x® + x> + ax + b
is divisible by x2 + 4.

If @, B,y are the roots of the equation 2x3* —5x% —3x+ 1 =0,

find the value of L + L + i.
ap By ay

Marks

It is given that the polynomial Q(x) = 4x3 — 8x? + 5x — 1 has a zero of multiplicity 2.

Express Q(x) as a product of linear factors.

~ End of question 15 ~

~ END OF SECTIONIT ~

~ END OF PAPER ~
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Measurement Financial Mathematics
Length A=P(l1+r)
[ = i X 2nr

360

Sequences and series

Area
A=i><m-2 T =a+(n-1)d

360

_h I, — _B
A—E(a+bJ .S:r—z[ha+[n 1)d]_2(a+f;u
Surface area — ar”_l
A = 2rr* + 2nrh | ( \
y all=r") alr'"=1
A = 4nr? = ( = ) r#l
" l—r r—1
Volume
1 s=—|r|<1

V=—Ah r

3
V= imj

3
Functions Logarithmic and Exponential Functions

—h+lp? = ey

_ b b dac log”n" =x= almw_
2a

X
For ax’ + bx> +cx +d = 0:

a+ﬁ+y=—g

af +ay+ Py=—

¢
a

and afly = —g

Relations

(_r - h}2 + (m - k)2 =




Trigonometric Functions Statistical Analysis

sinA = ﬂ. cosA = ﬂ tanA = ﬂ x=qu An outlier is a score
hyp hyp adj =75 less than Q, — 1.5 x IQR
1 ) or

A= Eab sin € J2 457 I more than Q5 + 1.5 X IOR

4] b C o

T T T 457 [
sinA  sinB  sinC 1 Normal distribution
¢? = a* + b*> =2abcos C

2 22
cosC= T b —c” -~
2ab
2 V3

[=rf

_ l - 60° T I 1 I I T -
A=2r0 B 3 =2 -1 0 1 2 3 7

Trigonometric identities

secA = ,cosA =0

cosA

1 .
cosecA =——, sind #0
s1n

cosA .
cotA=—— sinAz0

s1n

2

. 2
cos x +sin“x =1

Compound angles
sin(A + B) = sinAcos B + cos Asin B

cos{A + B) = cos Acos B —sinAsin B
tanA + tan B

tan(A + B) = —————
l=tanAtan B
A ) 2t
If t=tan— then sinA = ﬁ
2 1+ 12
=2
cosAd = ﬁ
1+t
tanA = _’
11—t

cosAcosB = %[cos(ﬂ — B) + cos(A + B]}

sinAsinB = %[cns(A — B) —cos(A + B)]

sinAcos B = %[sin(A + B) + sin(A - B)|
cosAsinB = %[sin(A + B) —sin(A - B)]

. 1
sin®nx = —(1 = cos 2nx)

2

cos”“nx = —(1+ cos 2nx)

I\J|i—- S

10

+ approximately 68% of scores have
z-scores between —1 and 1

+ approximately 95% of scores have
z-scores between -2 and 2

+ approximately 99.7% of scores have
z-scores between =3 and 3

E(X) =u
Var(X) = E[(X — u)*] = E(X?) = i

Probability
P(ANB)=P(A)P(B)

P(AUB)=P(A)+ P(B)— P(ANB)
P(ANB)

P(A|B) = P(5)

,P(B)#0
Continuous random variables

P(X<r)= j Flx)dx

b
Pla<X < b):J‘ S(x)dx

Binomial distribution
P(X=r)="Cp(1=p)""
X ~ Bin(n, p)
= P(X=x)

= (z)p't(l -p) N x=0,1,....n
E(X)=np
Var(X) = np(1-p)



Differential Calculus

Function
y=f(x)"
y=uv

v = g(u) where u= f(x)

vy =sin f(x)
y=cos f(x)
v =tan f(x)
y=el/W
y=1In/(x)
y= Aty

y=log, f(x)

y= sin_'f(x)

y= cos™! S(x)

y=tan™' /(x)

Derivative
% = nf ()]
dy dv  du

U— +v—
dx dx dx

dy_dv du
dx  du  dx

? = f’(x)cos f(x)
X

dy

i —/f’(x)sin f(x)

D o) sec £(x)
dx

% = f/(x)e/ ™)

dy _ f'(x)

dx  f(x)

D (1na) £(x)a” )
dx

dy  f(x)

dx (Ina) f(x)
& W

P i-[rf
dy __ [fx)
=)
dy _ f(x)

dx l+[f(x)]2

Integral Calculus

jf W) dr = —[F] e
where n # —1

~

F(x)sin £(x)dx = =cos f(x)+e

f(x)cos f(x)dx = sin f(x) +¢

"

F/(x)sec? £(x)dx = tan f(x) + ¢

)
F(x)e! Wy = f @4

~

| ];f;)) dx =In| f(x)|+¢
i Flx)

F(x)a"dx = T e

] Ina
—/’(‘x) dx = sin_l%x)+ c

J «.,ja? —[f(,vcjl]2
7"[’(;{] dx = ltan‘lm+ c

J a*+ [flf)c]}2 a a

ud—vdx =y — va,—udx
dx dx

b
f S(x)dx

[

b—ua
2n

{.f(a] +f(b)+ 2[f(-’f|)+ e f(xn—]):|}

=

where a =x, and b =x,



Combinatorics

n!

(n=r)

H-Pr =

Vectors
= «.,‘xz + y2

u-y =|ul| v|cosd = x;x; + ¥y,

‘a‘:‘xi+}-'j

where u = x,i+y,j

and y = X0+ ¥,/

r=a+Aib

Complex Numbers

z=a+ib=r(cos@+ isiné)
— J"E!.g
[r(-::os @ + isin 16“)]H = r"(cos n@ + isinnd)

_ . _inf

=re
Mechanics

d>x dv dv d (1 3)
— = =y—=—| —V
dt dt dy  dx\ 2

x=acos(nt+a)+c
x=asin(nt +a) + ¢

i= —nz(x -c)
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Student Name:

Teacher:

2024 Year 11 Mathematics Extension 1
Assessment Task 3

Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 2+4= (A) 2 (B) 6 ©) 8 (D) 9
A O B @ c O D O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

A @ B W c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then indicate the
correct answer by writing the word correct and drawing an arrow as follows.

correct

A W B W c O D O
StartHereﬂ
1. AO B O cO DO
2. AO B O cO DO
3. AO B O cO DO
4. AO B O cO DO
5. AO B O cO DO
6. AO B O cO DO
7. AO B O cO DO
8. AO B O cO DO
9. AO B O cO DO
10. A O B O ¢ O DO

[EEN
w
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Year 11 Mathematics Extensionl 2024 TASK 3
Solutions and Marking Guidelines
MULTIPLE CHOICE
Part / Solutions Marking Guidelines
Outcome
Q1 Break the alphabet into 13 consecutive pairs 4B, CD, ....YZ.
ME11-5 | There are 13 pigeon holes. 1 mark-B
There can be up to 14 cards drawn before a consecutive pair is
made, leaving 12 cards in the bag.
Q2 After first student is seated, seat a student opposite this student
ME11-5 | in 3 ways, then seat remaining 2 students opposite each other in | 1 mark-C
2 X 3 ways, then seat the 4 teachers in 4! Ways. This gives
3X2X3X4!=432 ways.
Q3 2cos?6  2(1—sin”H) 2(1—sinB)(1 + sin6)
ME11-3 | 1—sind  1-—sinf 1+sin@ 1mark-B
=2+2sinf
1
M]§141-3 cos?nx = 3 (1 + cos 2nx)
2 cos?nx = 1+ cos 2nx 1 mark-D
1+ 2 cos? nx = cos 2nx
1+ 2cos?20 = cos40 (let26 = nx)
Q5 —n < x < mw means that -2 < 2x < 2m
ME11-3 | So we are considering answers in the first and third quadrants for 2x | 1 mark - B

in 2 revolutions; 1 positive, 1 negative.
Hence there will be 4 solutions.




Q6
ME11-2

Q7
ME11-2

Q8
ME11-2

Q9
ME11-2

Q10
ME11-2

1
— y =+ f(x]) —— y= D
i HEIAE
, e
’ S

f(x) = x> — 1 has zeroes atx = +1
=~ the reciprocal has discontinuities at x = +1

X2=9—t - t=9—x?

ny=7-—(9—x2)
y=x%-2
Which is concave up parabola with vertex at (0, -2)

y=7—t

Double root at x= -3, single roots at 0 and 2.
Asx — 400, y - —0

Px)=(x-px—-—q@Qkx)+ax+b

P)=@-p)@-9Q(P) +ap+b=p?
~0+ap+b=p?
b=p*—ap

1 mark-D

1 mark-D

1 mark-C

1mark-D

1 mark-B




Year 11

Mathematics Extension1 2024

TASK 3

Solutions and Marking Guidelines

Outcomes Addressed in this Question

ME11-5 uses concepts of permutations and combinations to solve problems involving
counting or ordering

Part / Solutions Marking Guidelines
Outcome
ER Q11 a | The four E’s are now treated as one letter, so the question 2 marks - Correct
ME11-5 | becomes how many arrangements of PRSVR(EEEE) solution
No. of ways = 8 _ 144 ways 1 mark - some correct
2 working towards
correct solution
2 marks - Correct
ERQ11b _ solution
ME11-5 No. of ways = all 3 even or 2 odd and 1 even 1 mark - some correct
10C; +10C, x 10C; = 120 + 450 = 570 working towards
correct solution
ERQllc 3 marks - Correct
ME11-5 | 160 — 1)1 = 501 + (n + 1)! ;Ol‘mi’(“
16(n—1)! = 5n(n — D! + (n + Dn(n — 1)! marks =
16(n— 1) — 5n(n— 1)1 — (n+ Dnln— 1) = 0 Substantially correct
solution.
m—-D!'A6-5n—(n+1)n)=0
(n—1)!(16—5n—n%—n) =0 1 mark - some correct
(n— 1); (—n? — 6n +16) = 0 working towards
(n— 1); (n? +6n —16) = 0 correct solution
n=1!'=0 or (n?+6n-16)=0
No solution as 0!=1 n+8)n—-2)=0
n=-8orn=2
Since nis a positive integer, . n = 2
3 marks - Correct
ERQ11d PQ=3Nnk=2)+P(Q=4nk=2 ,
M]§11-5 P(Q>klk=2)= @ ) (@ ) solution

P(k = 2)
_ @ x@x G+ x Q) x (%)
() = (3

53
~ 2162

2 marks -
Substantially correct
solution.

1 mark - some correct
working towards
correct solution




Year 11

Mathematics Extension 1 2024

TASK 3

Question No. 12

Solutions and Marking Guidelines

Outcomes Addressed in this Question

ME11-3  applies concepts and techniques of simplifying expressions involving compound
angles in the solution of problems.
Part/ Solutions Marking Guidelines
Outcome
(a) tan105° = tan(60 + 45) 2 marks — Correct solution
_ tan60° + tan45°
1~ tan60%tan 45 1 mark — Substantially
_V3+1 correct solution
1-+3 Note: for two marks in this X1 question,
we are expecting a higher quality
_ V3+1 y 1++3 solution than just writing down the
4 _ values of tan60 and tan40 in an
1-V3 1443 expression that can be copied off the
3+2V3+1 reference sheet. Simplifying the fraction
= correctly was needed.
1-3 It should also be noted that this a vital
skill for anyone planning to do X2 (and
= 2(2+2\/§) =-2—-1/3 complex numbers)
2t 1-1¢t?
(b) 1+sin6—cos® l+73m 152
: = )
1+sinf + cosf 1+12t 2+1 1:2
+t 1+t .
2 marks — Correct solution
C1+P+2t - (1-t7)
T 1+ t242t+1—¢t2 .
1 mark — Substantially
2t + 2t? .
St il correct solution
2+ 2t
_ 2t(1+1t)
T 2(1+1)
=t
=t o = RHS
= anz =
(©
2 ’ 3 marks — Correct solution
0 - 2 marks — Substantially
V5 correct solution
p N 1 mark — significant
sinx = § , 90° < x<180° & COSX = T (SECOTld quadrant) progress towards correct
3 , V7 solution
cosy=—, 0°<x<90° ~siny = —
4 4
sin(x +y) = sinxcosy + cosxsiny
2.3 8 V7
374 3 7 4
_6-435
V)




(@)@

(d) (ii)

Question 12 continued...

sin 24
1—cos24
2sinAcosA
T 2sin?A
cosA
- sin A

= cotA = RHS

LHS =

(straight fromreference sheet)

ra=-1,b=2

1 mark — Correct solution

2 marks — Correct solution

1 mark — Substantially
correct solution

Note: the question did ask
for the values of @ and b.
Many did not do this...
While not the case this
time, not answering the
actual question that was
asked runs the risk of
missing out on full marks




Year 11

Mathematics Extension 1
Solutions and Marking Guidelines

Task 3 2024

Question 13

Outcomes Addressed in this Question

ME 11-3 applies concepts and techniques of simplifying expressions involving compound angles in
the solution of problems.

Question Solutions Marking Guidelines
(a)(i) LHS = cos? (E _ x) — sin? (E _ x) (a)(i) 2 marks: Corregt
4 - o solution illustrating trig
= cos 2 (Z — X) Double angle result relationships,
— cos (g _9 x) 1 mark: Significant relevant
2 . . progress.
= sin 2x Complementary angle identity
(i) sinzx= & 0<2x<2m (ii) 2 marks: All solutions
2x 2_ n T found.
3 3 i 1 mark: At least one
2x = 35 < X= g relevant solution.
Aw 1: All solutions plus
incorrect ones from other
quadrants.
(b) secla— tana—1=0
tanfa +1—tana—1=0 (b) 3 marks: Complete
tan? a — tana = 0 solution.
tana (tana — 1) = 0 2 marks: Both cases found
tana = Oor tana = 1 , 0<a<?2m but not all soluthqs founq.
T 57 1 mark: Recognising a trig
a=0,m, ZN'Z'T identity and simplifying
expression.
1 (¢) 1 mark: Correct answer
(¢) sin 5x cosx = > (sin 6x + sin 4x) from reference sheet.
Ignore Subsequent Error.
(d) LHS = 2 cos95°cos 55° — 2sin 50°sin 10°

1
=2 X 3 ((cos 40° + cos150°) — (cos 40° — cos 60°))

= cos 150° + cos 60°
= cos 60° — cos 30°

1 43
_15_7
-5 (1-v3)

= RHS

(d) 2 marks: Correct
solution communicated.
Comparison with related
angle must be part of “show”
solution.

1 mark: Significant relevant
progress made but not all
concepts communicated.




Year 11 Mathematics Extension 1 2024 TASK 3
Solutions and Marking Guidelines
Outcomes Addressed in this Question
ME11-1: uses algebraic and graphical concepts in the modelling and solving of problems.
Question 14  Solutions Marking Guidelines

a)
x =4cosf —3
x+ 3
cosf = z T (1)
y=4sin0+2
o y—2
sinf = 2 (2)
(D2 + ()%
x + 3\° y —2\?
7 Z) — <in2 2
<4)+<4) sin“ 6 + cos- @
(x+3)* (y—2)*
16 16 =1
(x+3)+ (y—-2)2=16
b)

2 marks - Correct
solution

1 mark - Substantially
correct solution.

2 marks - Correct
solution

1 mark - Substantially
correct solution.




3x
-2

X (x—2)% < 1(x — 2)?

3x(x —2) < (x — 2)?
3x2—6x—x>+4x—-4<0
2x?2—2x—4<0
x?—x—-2<0
x-2)x+1D <0

s =1<x<2 (x#2)

d)
A=(x—-2)(x—6)=x>—8x+12
P=2(x—-2)+2(x—6)=4x—16
Area < 60 P >14
x?—8x+12<60 4x — 16 > 14
x>—8x—48<0 4x > 30
(x—12)(x+4) <0 x212—5
x=12 or x=—-4
n—4<x<12 X275
5
@
-5 0 | 1 | ® 15
~ The range of values x can be : 7.5<x <12

3 marks - Correct
solution

2 marks -
Substantially correct
solution.

1 mark - some correct
working towards
correct solution

3 marks - Correct
solution

2 marks -
Substantially correct
solution.

1 mark - some correct
working towards
correct solution




Year 11

Mathematics Extension 1

Yearly Examination 2024

Section 2

~ Question 15

Solutions and Marking Guidelines

Outcome Addressed in this Section

ME11-2 manipulates algebraic expressions and graphical functions to solve problems.

ME11-4 applies understanding of the concept of a derivative in the solution of problems.

Part Solutions Marking Guidelines
(a) P(x) = 2x* + mx? -2 Award 1 ~ correct answer
ME11-2 | We know that P(—2) = 0.

ME11-4 |~ 2(=2)*+m(-2)?-2=0

~32+4m—-2=0

~4m+30=0

~m=-=75
(b) (i) x?—x-3 Award 2 ~ correct solution
ME11-2 | x2+0x+4)x*—x3+x2—x+1
ME11-4 x* 4+ 0x3 + 442 Award 1 ~ significant

—x3 -3x2%2 —x progress towards solution
—x3 4+ 0x% — 4x
—3x2+3x+1
—3x%+ 0x —12
3x + 13

(b) (ii) xt=x3+x?—x+1 Award 2 ~ correct solution
MET1-2 =(x?+4)(x>-x—-3)+3x+13
ME11-4 Award 1 ~ significant

axt—x3 4 xt—4x—-12=(x2+ 42 -x—3) progress towards solution

~x* —x3 + x? + ax + b is divisible by (x? + 4)

whena = —4and b = —12.

-5 5
(©) at+tpty=-——=3 Award 2 ~ correct solution
ME11-2 —
ME11-4 |@B+ay+pfy=— Award 1 ~ significant
1 rogress towards solution
aBy = -5 prog
5
1 1 1 y+a+p A c
af By ay




(d)
ME11-2
ME11-4

Q(x) =4x3—8x%2+5x—1
Q'(x) =12x?>—16x+5= (2x —1)(6x —5)
Q’(x)=0whenx=%orx=§

1 1\° 1\° 1
0(3)=4(3) ~2(3) +s(3)-1=0
SinceQG)annd Q’G)zOthen (2x—1)isa

double factor (i.e. x = %is a double root).
o 4x3 —8x2+5x—1=02x—-1)2x —1)(ax + b)
By inspection,a = 1and b = —1.

W 4x3—8x2+5x—1=0Q2x—-1R2x—-1D(x—-1)
=(2x—-1>*(x-1)

Award 3 ~ correct solution

Award 2 ~ significant
progress towards solution

Award 1 ~ limited progress
towards solution
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