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Section 1
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the Multiple-Choice Answer Sheet for Questions 1-10.

1 Consider the statement “If an animal is a bird then it can fly or swim.”

What is the contrapositive statement?

(A) If an animal cannot fly or cannot swim then it is a bird
(B} If an animat cannot fly or cannot swim then it is not a bird
(C) If an animal cannot fly and cannot swim then it is a bird

(D) If an animal cannot fly and cannot swim then it is not a bird

2 What value of z satisfies 22 =7 + 24i ?
(A)  4+3
B) —4+3i
(©) —3+4i
(D) 3+4i
3 What is the angle between vectors ¥ =2 - j +k and v=1+3j+2k, to the nearest degree?
(A) 77°
(B) 83°
(©) §4°
(D) 96°



4 A(1,2,2), B(3,-12,4), €(1,2,0) and D(3,-12,0) are four positional vectors. What is the
vector projection of AB onto CD?
(A) 2i—14j+2k

(B)  2i-l14j+4k

(&) 2i-14§
D) -2i+14 Jj
5 For all non-zero integers x and y,if x> y then % < i . What is a counter example to the
statement above?
(A) x=2,y=-1
(B) x=0,y=0
(C) x=4y =3
(D) x=-2,y=1
6 A particle is moving in simple harmonic motion with displacement x metres. Its acceleration,
%, is given by ¥ = —4x + 3. What are the centre and period of motion?

. . i
(A) centre of motion = 3, period = —
(B) centre of motion = -3, period = 7
. 3 .
(C) centre of motion = " period = 7

: 3 .
(D) centre of motion = Z , period = —g—

L



It is given that z=2 + jis aroot of z° + az° — bz + 5 = 0, where a and b are real numbers.

What is the value of a?

(A) -5
(B) -3
© 3
D) 5

Which integral has the smallest value?

oa_____“bm

(A) sinxdx
LS
4
(B) f cos’xdx
a
T
4
(C) f sinxcosxdx
0
T
7
(D) f sinxtanxdx
0



9 A ball is rolled up a frictionless 30° ramp, with an initial velocity of 5 m/s.

Assuming g = 10 m/s?, what is the net acceleration on the ball?

(A) 5v/3 nv/s® directed down the ramp
(B) 5v3 m/s® directed up the ramp
<€) S ny/s® directed down the ramp

(D} 5 m/s® directed up the ramp

1
10 What value of a will mintmise the integral J. (x? — a)?dx?
0
A a=:
2
(B) a = 1
V2
4
C =—
©) ‘ 45
1
(D) a=z
)

End of Section |



Section I1

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

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

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

Question 11 (15 marks) Use a SEPARATE writing booklet.

{a) Given w=2+5/ and z = 4 - 3, evaluate

(1) ‘w+E‘. 2
(i) (w+z)(w+z). 2
(b)  Find the square roots of 15-8;. 3

s
Z
{c)  Use the substitution 7 =t g luat f i 4
c substitution ¢ = tan — .
an 2’ cvaluate 1 + sinf + cosé
0
(d)  The acceleration, ¢, of a particle moving in a straight line is given by
1
a= 6[1 ) x° J , where x 1s its displacement in metres. The particle is initially at the
origin and travelling with velocity of 2 m/s.
(i)  Show that the velocity of the particle is described by v* =4 +12x —2x°. 2
(1)  Show that the particle returns to the origin. 2

End of Question 11



Question 12 (15 marks)} Use a SEPARATE writing booklet.

(a) Use integration by parts to find J‘ x3%dx.

(b) By writing 8- 2x — in the form + bx+ f \
(1+x)(4+x') I+x 4+x
8—2x

— e dx
evaluate A+ 00+ 20 X
0

(¢)  Onthe same Argand diagram, draw a neat sketch of |z -4- 41'1 =2 and arg(z) = %

Hence write down all the values of z which satisfy simultaneously

|z —4—41’1 =2 and arg(z) = z

1

(d)  Find the scalar projection of the vector # = —2j + % onto the vector 4i —4; +7k.

-1 -2
() Giveng=|3 |andb=| 1 |,and ga-H+2¢=0, find c.
4 -4

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

(1)

(i)

(ii)

Suppose «a and b are positive integers, where a is even and b is odd. Show that
the sum of a and b is odd.

Let P be the proposition

“For all positive integers »m and », if s+ » is even then m and » are both even
or m and » are both odd.”

Using (1) above, prove that the proposition P is true by proving that the

contrapositive statement is true.

hia

w
; _J' xsinxdx (m — x)sinxdx
L=

—_— I, =
1 + cos?x and [ 1+ cos3x
0 0

Using the substitution, u = 7 — x, show that I, = /,.

Hence, or otherwise, evaluate /,.

If @ and b are positive integers with a > &, prove that 6(a +b)" —2(a —b)’

is divisible by 4.

It is given that x and y are positive integers with x > y, M = 6x° -2y’
and D=x-y.
The result 1n (1) proves only one of the following statements to be true.
P Misamultiple of 4 if D is an odd integer only, or
Q: M is amultiple of 4 if D is an even integer only, or
R: M 1s amultiple of 4 if D is an odd integer or an even integer.

Which of these statements is true? Justify your answer.

Question 13 continues on page 9



Question 13 (continued)

{(d) A particle is travelling in a straight line. Its displacement, x cin, from O at a given time,
t seconds after the start of motion, is given by x =3 +sin’¢.

(1)  Prove that the particle is undergomg simple harmonic motion.

(1}  Find the period of the motion.

(1ii)  Find the total distance travelled by the particle in the first 7 seconds.

End of Question 13



Question 14 (15 marks) Use a SEPARATE writing booklet.

()

(b)

(c)

(e)

Prove that log; 7 is irrational.

The scalar product of ; —24; — %, and the sum of i — Ak and 27 +2; -k, 15 6.
Find A.

Prove by mathematical induction that (2r)!<(n !)2 4" fornz5.

JEN— —_—

(d) Let OA=g,0B=15 andOC = 3g+2b.

—

(i) Provethatif OD = — OC then D lies on AB.

1
5

(i) Is the point D closer to point A or point B? Justify your answer.

. . - 1 -
(i Givenz = cos8 + isin8 prove that z" — — = 2{ sinno.
z

3
(ii) Hence by considering the expansion (z - l) , show that
z

sin° 8 = isinSi9—is.in36'+~5~sin6'.
16 16

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet.

(2) (i)  Prove that for non-zero vectors g, b that (g + b).{a + b) = |g|? + |b|? if ¢ and b are

perpendicular. 2

(it)

In ALMN ,let LM =g and MN =b.

By finding an expression for the side LN in terms of the vectors ¢ and b,

e N— 2
+ M| .

or otherwise, prove that|Hf'l2 = ‘W

(b) Find f x%1—x2dx. 3

. 1 _r1__* \
(c)  Itisgiven that proveriaiindwe for k € M.

e 1,< L
(k+1) k{k+1

(i) Prov

(i)  Ifxq, xs,..., %, are positive integers, not necessarily consecutive, such that 2
1 <xy <xp << Xy

1 1
prove that —+—+—F+..+—5 <.
SR R X

-1

Question 15 continues on page 12
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Question 15 (continued)

(d)

A particle of unit mass 1s moving vertically downward in a medium which exerts a
resistance force proportional to the square of the speed, v, of the particle. It is released

from rest at  and its terminal velocity is U.

(i}  Show that the distance it has fallen below O is given by

.

_1]| g
x= ng—kv2

(it)  Prove that the time taken, T, for the particle to fall from O to when its velocity is
half of its terminal velocity, U, is given by

T:—g-ln3.

2g

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(1)  State all the roots of z "~1=0in exponential form.

(ii) Using Z-l=-)t++ 4+ 2+ 1}, or otherwise,

27 4Ax 6r .
prove that EREr and - are solutions to

2¢c0s836 +2c0s28 +2cosf+1=0.

(iii) Hence or otherwise, prove that

27 47 6 1
oS — +cos—?— 4+ CO§——- = ~ —

>

1

(i) Giventhat [ppeq = fxzn"lex2 dx where n is a positive integer,
0
e
2

provethat [, ., == -—-nly,_,.

1

(ii)  Hence, or otherwise, prove that 2 J‘ x4+ xDeXdx <e forn = 1.
0

Question 16 continues on page 14
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Question 16 {continued)

(c)

An aircraft flying horizontally at « m/s delivers an emergency medical supply package
that hits the ground 4000 m away, measured horizontally. The package experiences an air
resistance of 0.1v where v is the velocity at time 7 and g is the acceleration due to gravity.

The package hits the ground an angle of 45° to the horizontal.

A

¥
u N Aircraft -
ol TT=~_ x
Y - . .
~a NOT TO SCALE
> N
Y
e
\
45 Ground
+—— 4000m ———»]

Assume that ¢ seconds after release, the position vector is given by

-0
r(t) = 10ul = =) . (Do NOT prove this.)
- 100g(1—-e*'")y—10gt

(i)  Show that the velocity vector ¥(¢) of the particle is given by

e ™
Y(t) - (—lOg(l _ e-l‘ll-’) )} '

(i) Find the time when the package hits the ground and the speed on impact, where

g =10m/s".

End of examination
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Section I
10 marks
Multiple Choice Answer Key

Question Answer

1 D

2 A

3 C

4 C

5 A

6 C

7 B

& A

9 C
10 D

1
DISCLAIMER

The infermation contained in this dacurnent is intended for the professional assistance of teaching stafi, i does nat constitute advice 10 students. Further it is not the inlention of CS3A to provide
specific marking oulcomes for all pessible Trial HSC answers. Rather (he purpase is to provide teachers with informalion so Lhat they can better explare, undersland and apply HSC marking
requirements, as eslablished by the NESA No guarantes or warranky is made or implied wilh respect lo the application ar use of CSSA Marking Guidelings in relation to any specific trial 2xam
queslion or answer. The CSSA assumes no liability or respansibility for the accuracy, completaness or usefulness of any Marking Guidelines provided for the Trial HSC papers.
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Question 1 (1 mark)
Outcomes Assessed: PY/MEX12-2
Targeted Performance Bands: E2-E3

Solution

Mark

The parts of the statement P = () are:

P: is a bird and Q: fly or swim

The negations are: —1P: is not a bird and -@Q: cannot fly and cannot swim
The contrapositive is =@ = P, so:

“If an animal cannot fly and cannot swim then it is not a bird”

Hence (D)

Question 2 (1 mark)
Outcomes Assessed: N1.1/MEX12-4
Targeted Performance Bands: E2-E3

Solution

Mark

(4 + 30> =16 +24i + 97
=7+ 24i

Hence (A)

Question 3 (1 mark)
Outcomes Assessed: V1.2/MEX12-3

Targeted Performance Bands: E2-E3

ik

Solution

Mark

u=2i—j+k and v=i+3j+2k
uv=2-3+2=1
Iul =22+ (-1)? +1? =6 and lvl =V1Z+ 32+ 22 =+/14

Angle 8 between u and v isgivenby:

u v
9 — Cos“‘l - =
Ju] J¢]
= cos‘l( 1 ) = 83.73604728 = 84°
V14 x V6
Hence (C)
2
DISCLAIMER

The informalian contained in this dorument is intended far the professional assistance of teaching staff. Il does nol cansiilute advice to students. Furdher it is not the intention of CSSA to provide
specific marking wulcomes for all possible Trial HSC answers, Rather the purpose is lo provide teachers with information so that they can better explore, undersland and apply HSC marking
requirements, a5 eslablished by the NESA No guaraniee of warranty is made or implied wilh respect tu Ihe application or use of CSSA Marking Guidslines in relation to any specific lnal exam
queslion or answer, The CSSA assumes no liability or responsitility for (he accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.
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Question 4 {1 mark)
Outcomes Assessed: V1.1/MEX12-3
Targeted Performance Bands: E2-E3

Solution Mark
A(1,2,2), B(3,-12,4) , C(1,2,0) and D@3,-12,0)
AB =2i—14j + 2k and CD = 2i — 14

ABXCD ——

When AB is projected onto CD = ok X CD

1
Therefore the vector projection of A5 onto CD is 2i — 14 j
Hence (C)
Question 5 (1 mark)
QOutcomes Assessed: P1/MEX12-2
Targeted Performance Bands: E2-E3
Solution Mark
A counter example is one which shows that the statement is false (or not true).
. 1 1
ForoptionA, x=2,y=-1= 2> —1then 5 < —
- 1
but this is false.
Hence (A)
Question 6 (1 mark)
QOutcomes Assessed: M1.1/MEX12-6
Targeted Performance Bands: E3-E4
Solution Mark
X=—-4x+3
? 3
=-2(x——
( 4)
: 3
. n=2, centre of motion = 7
: 2T 1
eriod = —
P 2
=7a
Hence {C)
3
DISCLAIMER

The iniermation conlained in Ihis document is intended for he prefessional assistance of teaching staff, it does not constitute advice lo students. Furlher it is not the intention of CS$A Io pravide
specific marking outcomes for all possible Trial HSC answers, Rather the purpose is lo povide teachers with informatien so thal they can batter explore, understand and apply H3C marking
fequirements, as established by the NESA No guaraniee ar warranty is made or implied with respect to the application o use of CSSA Maeking Guidelines in relation lo any specific trial exam
question or answer, The CE5A assumes n liability or responsibibity for he accuracy, completeness or usefulness of any Marking Guidetines provided far the Trial HSC papers.

6300-2




Question 7 (1 mark)
Qutcomes Assessed: N2.1/MEX12-4
Targeted Performance Bands: E3-E4

Solution

Mark

Let the roots be z,,z,,@
Using product of roots, z,z,a = -5
Q+2-Da=-5
S5a=-5
a=-1
Using the sum of roots, z, +z, + & =—«a
24+i+2—i+-l=-a
a=-3

Hence (B)

Since z, =2+ isarootthen z, = 2 -1 is also a root since all the coefficients are real.

Question 8 (1 mark)
Outcomes Assessed: C1/MEX12-5
Targeted Performance Bands: B3-E4

Solution

Mark

Tl . .
For [OZ] sinx < ¢osx and sinx < tan x

. . 2 .3 .
Slnz X<8IMXCOSX <CO§8 X and sin” x <sinxtanx

. the smallest integral 1s

sin?xdx

O

Hence (A}

}E@RT

PETTEE

P P

4

DISCLAIMER

The informition conlaingd in this document is intended for the professional assistance of teaching stalf [t does not constituta advice to sludents. Further il is nol the intention of CSSA to provide
specific marking vutcomes for all pussible Trial HSC answers. Rather lhe purpose is to provide leachers with information so that they can better axplore, understand and apply HEC marking
requirements, as established by the NESA No guarantse or warranty is made of implied wilh respect lo the application or use of C3SA Marking Guidelines in relation to any specific rial exam

queslion or answer. The CSSA assumes no liability or responsibilily lor the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.
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Question 9(1 mark)
Quicomnes Assessed: M1.2/MEX12-6
Targeted Performance Bands: E3-E4

Solution Mark
The acceleration due to gravity can be split into two components:
* the component perpendicular to the ramp, g cos 30°,
1s balanced by the normal reactive force
+ the component parallel to the ramp, g sin 30°,
points down the ramp
* The acceleration is given by a = 10sin30° = 5 m/s?
down the ramp

Hence (C)

Question 10 (1 mark)
Ountcomes Assessed: C1/MEX12-5
Targeted Performance Bands: E3-E4

Solution Mark

fl(xz —a)?dx
0

1
= j {x* — 2ax? + a%) dx
0

1

Hence (D)

5
DISCLAIMER

The infarmalion contained in this document is intended for the professional assistance of teaching staff. It does net constitule advice to studenls. Furlher it is not Ihe intzntion of CSSA to pravide
specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information 5o that they can betler explore, undersiand and apply HSC marking
requiraments, as established by the NESA No guarantee or warranty is made or impligd with respect io the application or use of CSSA tdarking Guidelines in refation to any speciie: trial exam
question or answer, The CSSA assumes no liability or responsibilily for the accuracy, compleleness or usefulness of any Marking Guidelines provided lor Lhe Trial HSC pagers,
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Section I1
90 marks

Question 11 (15 marks)
11 (a) (1) (2 marks)

Outcomes Assessed: N1.1/MEX12-4
Targeted Performance: E2-E3

Criteria Marks
+  Provides correct solution 2
»  Obtains the correct expression of the sum, or equivalent merit 1
Sample Answer:
w+z=(2+50)+((4-3D)
=2+5i+4+3i
=6+ 8i
w4zl =+/62+82=10
11 (a) (ii) (2 marks})
Outcomes Assessed: N1.1/MEX12-4
Targeted Performance Bands: E2-E3
Criteria Marks
»  Provides comrect solution 2
1

. Arrives at(w+£)((rg))

OR
+  Attempts to apply result from part(i), or equivalent merit

Sample Answer:
(w+ E)('EH— z) = (w+ E)((w+ E))
={(w+z)[ =100
6
DISCLAIMER

Tha informatian contained in (his document is intanded for the prolessional assislance of teaching staff. 1 does nol conslilule advice to studenls, Further it is not the intention of G534 to provide
specific marking outcomes for all possible Trial HSC answers. Ralher the purpose is to provide leachers with information so that they can better explore, understand and apply HSC marking
requirerents, a3 eslablished by the NESA No guaranlee or wamanly is made or implied wilh respect to the application or use of CSSA Marking Guidelings in relation lo any specific trial € xam
question or answer. The CSSA assumes no abilily or responsibility for the accuracy, complet or uselul of any Marking Guidelines provided for the Trial HSC papers.
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11 (b) (3 marks)
Outcomes Assessed: N1.1/MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
+ _ Provides correct solution 3
+  Obtains a value for either a or b 2
*  Obftains the 2 simultaneous equations 1
OR
= _ Attempts to find a value for either a or b, or equivalent merit

Sample Answer:
Let a square root of 15 — 8{ be a + bi

15 — 8i = (1 + bi)?
a’?—-b*=15
ab = -4

a = +4,b = +1 (by inspection)
The square roots of 15— 8iare + (4 — i)

Alternatively:

15-18i={a+bi) abeR

a -b =15

ab=-4

-4

b=—

a

a2—£=15
e

a'-15a* -16=0

(a +1)(a? ~16)=0
a =-1,NS a=+4b=71

SA15-18i = £(4-1)

7
DISCLAIMER
The informalion contained in this document is intended for the professional assistance of teaching staff. t does nol constilule advice to sludents. Further itis nol the intenlion of CSSA lo provide
specific marking oulcomes for all possible Trial HSC answers. Rather the purpose is to provide leachers with informalion sa Lhat they can beher explore, understand and appiy HSC marking
requirements, as eslablished by the NESA.No guarantee or wamanty is made or implied wilh respeet Io the application or use of CS5A arking Guidelings in relalion lo any specific Wal exam
question or answer. The CSSA assumes no liability o responsibility for Ihe accuracy, compleleness or uselulness of any Marking Guidelines provided for the Triat HSC napers.
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11 (c) (4 marks)
Quicomes assessed: C1/MEX12-5
Targeted Performance Bands: E3-E4

Criteria Marks
+  Provides correct solution 4
«  Obtains correct integrand, or equivalent merit 3
+  Correctly substitutes and attempts to simplify (ignoring limits), or equivalent merit 2
»  Uses given substitution, or equivalent merit 1

Sample Answer:
1
£=t d 8 = Ztan™t f ! X 2dt
= —— T =
an3 an 2t 1—t2, " 1+1¢t2
o Ayt
1
46 = 2 dt _]‘ 2dt
T 1+1t2 Tl 14242t 41 —¢2
01
6=0t=0and 0 =0,t=1 —f at
SoeERAaa =St BEET
o]

= [In{1 +¢|]}
=1In2 — Inl

= In2

8

DISCLAIMER

The information contained in this document is intended for he professional assistance of teaching stalf, (F does not constitute advice to sludents. Further ilis nol the intention of CSSA to provide
specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that Ihey can better explore, understand and apply HSC marking
requirements, 35 established by the NESA No guarantee or wamanly is made of implied with respect to he application or use of CSSA Marking Guidelines in refation to any specific trial exam
queslion or answer. The CSSA assumes no Rability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.
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11 (d)(1) (2 marks)
Outcomes Assessed: M1.2/MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
*  Provides correct solution 2
*  Obtains integral for v’ in terms of x, or equivalent merit |

Sample Answer:

a=6(1+lx2J
2

Vvi=12x-2x +4

11 (d)(ii) (2 marks)
Ouitcomes Assessed: M1.2/MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
s Provides correct solution )
»  Amivesat v=12 m/s I

Sample Answer:

v? = 4+ 12x — 2x° = 0 at approximately x = —2.3,—0.3 and 2.6 (using trial and error), so the
patticle oscillates between —0.3 and 2.6 given initial conditions, with the particle repeatedly passing
through the origin.

Altematively:
The particle 1s at rest when x =0

SV =4+12(0)-0
=4
v =22 m/s
Since the particle was initially at the origin with a velocity of 2 ny/s, a velocity of —2 m/s

indicates it passes through the origin in the reverse direction to that of its original motion

9
DISCLAMER
The informalion contained in this document is intended for the professianat assistance of teaching staff. It does nol constitute advice to students. Further it is nat the intention of CSSA lo provide
specific marking culcomes for all possible Trial HSC answers. Ralher the purpose is to provide leachers wilh informalion so that they can betler explore, understand and apply HSC marking
requirements, as eslablished by the NESA No guaranize or warranly is mads or implied with respact lo the application ur use of CSSA Marking Guidelines in refation to any specific Iral exam
question ar answer, The CSSA assumes no liabifity or responsibility for Ihe accuracy, complateness or usefuiness of any Marking Guidelines pravided for the Trial HSC papers.
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Question 12

12 (a) (2 marks)
Outcomes Assessed: C1/MEX12-5
Targeted Performance Bands: E2-E3

Criteria Marks
+  Provides correct solution 3
+  Correctly applies integration by parts, or equivalent merit 2
+  Attempts to use integration by parts, or equivalent merit |
Sample Answer:
f x3% dx dv
u=x —=3%
dx
du ) 3*
x3* 1 —=1 v=
= - x dx In3
n3 3 &
_x3* 1 (37 +
"3 m3\in3) "¢
3 x3*% 3% +
"3 23 *
10
DISCLAIMER

The information containad in this document is intended for the professional assistance of teaching staff. |t toes not consiitute advice lo students. Further it is not the intenlion of CESA ta pravide
specific marking aulcomes for all pessible Trial HSC answers. Ralher lhe purpose is to provide leachers with information so that they can beller explore, understand and apply HSC marking
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12 (b} (4 marks)
Outcomes Assessed: C1/MEX12-5
Targeted Performance Bands: E2-E4

Criteria Marks
» Provides correct solution 4
» Integrates correctly in terms of In, or equivalent merit 3
+  Obtains 3 values correctly 2
+  Obtains at least 2 values correctly, or equivalent merit 1

Sample Answer:
8—2x _a bx+c

(I+x)(4+x2) - 1+x+4+x2

8—2x=a(4+x3)+(bx+c)(1+x)
letx = -1

10 = 5a

a=2

letx=0

c=0

Equating the coefficient of x”
0=2+b

=-2
4

—-2x
d
J( 1+x 4+,x)x

[ n\1+x]—1n|4+x2u:
=2In5-1n20-2Inl+1n4
=2(In5-Inl)—{In20-1n4)

=Ins

11
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12 (¢} (5 marks)
Outcomes Assessed: N2.2/MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
«  Provides correct solution 4
» Correct sketch for |z — (4 + 4i)] = 2 and argz = % and correctly finds one 3
intersection point
»  Correct sketch for |z — (4 + 4{)| = 2 and argz = 7—;— 2
» Correct sketch for jz — (4 + 4i)| = 2 orargz = E

Sample Answer:
lz— (4 +4i)| =2 = circlecentre at (4,4) andradius2units = (x —4)?+(y —4)? =4

argz = 1;— = The angle that the vector from 0 to z makes with the positive direction of the

x axis is always E = The line y = x (NOT including the origin as arg (0) i1s undefined )

F 3

Im (z)
arg(z) = %
41 - (4+4D)| =2

-{[ é:l Re ‘(;z)

12
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|z—(4+4i)| =2 = circlecentreat (4,4) and radius 2 units

= -+ -42=14 (1)
arg(z):% = y=x (forx>0) (2)

Solving (1} and (2) simultaneously
(x-4P2+(x—4)72=4
x =412

x=4+v2 , y=4+VZand x=4-+2 , y=4-+2
Hence the values of z which satisfy simultaneously [z - (4 + 4i)] =2 and arg(z) = % are

z=(4—-V2)+ (4 —V2)i and  z={4+V2)+ (4+V2)i

13
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12(d) (2 marks)
Outcomes Assessed: V1.1/MEX12-3

Tuargeted Performance Bands: B2-E3
Criteria Marks
*  Provides correct solution 2
« Correctly finds 2 v, or equivalent merit 1

Sample Answer:

Letu=i-2j+k and v=4i -4+ 7k

L

Scalar projection of i onto v = —H—
N

(1-2j+k){4i-4)+7k)
|4 -4+ 74
: 4+8+7

) Ja +(-4) + 7

19
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12(e) (2 marks)
Outcomes Assessed: V1.1/MEX12-3
Targeted Performance Bands: E2-E4

Criteria Marks
*  Provides correct solution 2
* Attempts to use a, b and ¢ in a calculation I
Sample Answer:
—1+2 0
3-1 [+2¢c=|0
4+4 0
1 0
+2¢c=10
0
-1
2c=| -2
-8
_L
2
¢=1~1
—4
Question 13 (15 marks)
13 (a) (1) (1 mark)
Outcomes Assessed: P1/MEX12-2
Targeted Performance Bands: E3-E4
Criteria Marks
*  Provides correct solution 1

Sample Answer:
By the definition of even and odd, 37,5 suchthata = 2rand b = 2s + 1 forr,s € 1.
Lat+h= 2}'+(25‘+I)

=2(r+s)+1
Let k=r+s5 then k € I because » and s are integers and the sum of integers are integers.
La+b=2k+1
= a+b is odd.

15
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13 (a) (i1) (1 mark)

Outcomes Assessed: P1/MEX12-2

Targeted Performance Bands: E3-E4

Criteria

Marks

« Provides correct solution

Sample Answer:
Proof by contrapositive.

Suppose m and # are positive integers such that one of m and » is even and the other is odd.
From part (i), the sum of any even integer and any odd integer is an odd.

= m+nis odd

.. P s true.

13 (b) (i) (2 marks)

Outcomes Assessed: C1/MEX12-5

Targeted Performance Bands: E2-E3

Criteria Marks
+  Provides correct solution 2
«  Attempts to use given substitution, or equivalent merit 1

Sample Answer:

A xsinx
I = f mdx
u=7?r—x = du=—dx

x=0u=nmandx=m,u=0

: (7 — u) sin{m — u)

17 ] 1+ cos2(m — w)
A
w
B J‘ (m —u)sin(r —u)
B 1+ cos?(m —u)
071'
(mr - x)sinx
1+ cos?x
o
=1
DISCLAIMER

(—dw)

du

since i is a dummy variable and sin(z — 4) =sin 4

= sin{7 —u) =sinx

16
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13 (b) (ii} (2 marks)
Quitcontes Assessed: C1/MEX12-5
Targeted Performance Bands: E3-E4

Criteria Marks
*  Provides coirect solution 2
* Amives at a correct integrated expression for /, + 1, 1
Sample Answer:
T
Xsinx + (:r - x)sinx
L+ = 5 dx
1+cos x
0
T
Sinx
o
l+cos™ x
0
T[ ]
—-sinx
N
1+cos x
=—x [tan‘l (cos x)]?r
= —Jr(tan" (—1) —tan™ 1)
w T
==l - ——
4 4
2
Asl =1,
1 =
[, =—x—
2 2
)
_7
4
17
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13 (¢) (i) (2 marks)
Outcomes Assessed: P1/MEX12-2
Targeted Performance Bands: E2-E3

Criteria Marks
»  Provides correct solution 2
+  Correctly simplify the expression 1

Sample Answer:
6{a+ b)2 -2(a- b)2
=6(a® +2ab+b*)-2(a* —2ab +b*)
= 6a® +12ab+ 6b* —2a’ + 4ab - 2b
= 4(:;:2 +b + 4ab)
=4 p for integral p since a,b integral
. if @ and b are integers, then 6(a+b)" —2(a-b)" is divisible by 4
13 (c) (ii) (2 marks)

Outcomes Assessed: P1/MEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
»  Provides correct solution 2
»  Attempts to use part (i), or equivalent merit 1

Sample Answer:
Letx=a+b,y=a-5b
D=x-y
=a+b-a+b from (1)
=2b
. D is even since b is integral
~. part (i) proves that M is a multiple of 4 when D is even, so statement O is correct.
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13 (d)(1) (2 marks)
Qutcomes Assessed: M1.1/MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
*  Provides correct solution 2
+  Provides cormrect derivative in terms of # ]

Sample Answer:
x=3+sin’t

v=2s8infcost

% =cost(2cost)+2sint(—sint)

=2[coszt—sinzt]

= 2[1 —sinzt—sinzt]
=2[1-2sin’¢ |
=2[1-2(x-3)]

= 2[1 —2x+6]
=14-4x

{3

Hence the particle is undergoing SHM.

13 (d)(it) (1 mark)
Outcomes Assessed: M1.1/MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks
«  Provides correct solution 1

Sample Answer:
n=2 . Penod= 2—”
R
_2m
2

=T

19
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13 (d)(ii1) (2 marks)
Outcomes Assessed: M1.1/MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
+  Provides correct solution 2
»  Correctly finds at least two values of 7 when v =0, or equivalent merit 1

Sample Answer:
v=0

v=2sintcost
2sintcost =0

cosinf=0 cost=0
t=0,7,27,37... P
222
t=0,——,7r,3—x .....
2 2

=0 - x=3

- total distance = 2 ¢cm

20

DISCLAIMER

The information contained in this document is intended for the professional assistance of leaching staff. It does nol constilute advice to studsnts. Furtheritis nol the intention of C35A to provide
specific marking oulcomes for all possible Trial HSC answers, Rather the purpose is bo provide teachers wilh informalion so that they can better explore, understand and apply HSC marking
requirements, as eslablished by the NESA No guarantee or warranty is made or implied with respect lo the applicalion or use of C35A Marking Guidelines in relation to any specific lal exam

quastion ar answer. The CSSA assumes no liability of responsitilily for the accuracy, compl or

ful of any Marking Guidelings provided for the Trial HSC papats.

©6300-2




Question 14 (15 marks)

14 (a) (2 marks)
Outcomes Assessed: PY/MEX12-2
Targeted Performance Bands: E2-E4

Criteria Marks
+ _Provides correct solution 2
* Assumes log, 7 isrational and atiempts to eliminate the logarithm, or equivalent 1
mertt

Sample Answer:
Assume log, 7 is a rational number

Assume log, 7 =% where a and b are integers with HCF =1 and b= 0 (’F)

Since 7 is not divisible by 3 then 3” = 7" only when @ = b = 0 which contradicts (*) :

Hence log, 7 is an irrational number.

14 (b) (2 marks)
Outcomes Assessed: V1.2/MEX12-3
Targeted Performance Bands: E2-E3

Criteria Marks
+ Provides correct solution 2
» Obtains a correct expression for the scalar product 1
OR
* _ Obtains the correct response from the incorrect order of operations
Sample Answer:
1 1+4
=2A).l 0+2 })=6
-1 -A-1
1+4A-444+1+1=6
—24A=4
A==2
21
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14 (¢} (3 marks)
Outcomes Assessed: P2IMEX12-2
Targeted Performance Bands: E2-E4

Criteria Marks
»  Provides correct solution 3
«  Proves base case, states the induction hypothesis and uses it in simplifying 2
Pk+1)
*  Proves base case 1
OR
»  States the induction hypothesis and uses it in simplifying P(k + 1)

Sample Answer:
Let P(n) represent the proposition

P(5) is true since LHS = (2x 5)! = 3 628 800, RHS = (5')° x 4° =3 686 000, . LHS <RHS
If P(k) is true for some k 5 then (2k)! < (k!)* 4%
RTP : P(k+1) (2(k+1) < ((k+1)1) 4*

LHS = (2(k +1))!
= (2k + 2)(2k + 1)(2k)!
< (2 +2)2k +1)x (k4" from P(k)
=2(k + 1)(2k + 1) x (k!)y* 4"
<20k +1)2(k +1)x (k)4 since 2k +1<2k+2=2(k+1) fork=5
=4k + 1) (k) 4
=((k + 1)’ 4*
o P(k)y= P(k+1)

Hence P(n) is true for » =5 by induction.

22
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14 (d) (i) (3 marks)
Outcomes Assessed: V1.3/MEX12-3
Targeted Performance Bands: E3-E4

Criteria Marks
*  Provides correct solution 3
»  Obtains an expression for 0D and the equation of the line through A and B 2
*  Obtains an expression for 0D or the equation of the line through 4 and B 1
Sample Answer:
Letd = OD
d =+ (a+2)
=Ea+gb
57 57
Let the line AB be r,, =a+ (b -a)
~(1-2)a+ b
Let A= 2
5
2 2
o l-=la+=b
{1 22
3,42
5 5°
=d
. D lieson 4B
14 (d) (it) (1 mark)
Qutcomes Assessed: V1.3/MEX12-3
Targeted Performance Bands: E3-E4
Criteria Marks
»  Provides correct solution 1

Sumple Answer:

Dis i— of the distance from A4 to B, so D is closer to 4 since % < -;—

23
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14 (e) (i) (1 mark)
Outcomes Assessed: N2.1/MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
«  Provides correct solution 1
Sample Answei:
z" =cosnf +isinnd
z" =cos (—nG) +isin (—nG)
=cosnf —isinné
" — 27" =cos nf +isin nf —(cos nf —isin nd)
=2isin (119)
Alternatively:
z7" = (z%W) since |27 = [z|" = 1
wzt—z =" — (Eﬁs
=2 Im(z™)
= 2i sin(nd)
14 (e) (i1) (3 marks)
Outcomes Assessed: N2.1/MEX12-4
Targeted Performance Bands: E3-E4 -
Criteria Marks
« Provides correct solution 3
« Rearranges the equation into conjugate pairs and uses the result from (1), or 2
equivalent merit
5
1
« Expands [z—lj correctly
z

Sample Answer:
5
(z—l] :25_523+102_E+_5T_L5
z z z z

s 1 ;1 1
=[Z —;‘J—S[Z ‘—';;J-FIO(Z—;J
(2ising)’ = 2isin 56 -5 (2 sin36)+10(2i sin 6)

32isin® 8 = 2i sin 58 —10i sin 39+ 20i sin &

sin’ 0= Lsin 50— > sin 30+ 2sin @
16 g

24
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Question 15 (15 marks)

15 (a) (1) (2 marks)
Outcomes Assessed: V1.2/MEX12-3
Targeted Performance Bands: E2-E3

Criteria Marks
»  Provides correct solution 2
»  Obtains the correct expansion 1

Sample Answer:
(@+b)(g+b)=ga+2ab+bb

= lal® +2a.b + b

= lal® +1bI* since g.b = 0

15 (a) (1) (2 marks)
Outcones Assessed: V1.2/IMEX12-3
Targeted Performance Bands: E2-E3

Criteria Marks
* Provides correct solution 2
+  Correctly finds LN 1
Sample Answer:
|LN| =|LM + MN|
={a+bI?
=(g+b)(a+b)
= |@|* + |B|* from (i)
—2 2
=|LM| +|MN|
25
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15 (b) (3 marks)
Qutcomes Assessed: C1/MEX12-5
Targeted Performance Bands: E3-E4

Criteria Marks
»  Provides correct solution 3
T
> 2
«  Finds 1z [lsin 235_3_]2
4 2 2 2y
OR
bl
. i3 1 1 . 2]z
Finds i [x > sin 2x 2]0
+  Rewrites the integrand as x sin 2x 1
OR
. . dv dv .
+ Determines u = xsinx anda = COSX O U = XCOSX anda = sinx
Sample Answer:
fxz 1—x2dx=fsin29w‘1—sin29xc059d9 x =siné
dx = cos 0 do

1
= J’sin2 0 cos28df = ZJ‘ sin? 20 d@

_1[11 40 d9—9 5in 48
=7 z(1-cosad)dd =g-——tc
3 sinTtx 2sin28cos28 N

= = c
_sin'x 2sinfcosf (1 - 25sin® §)
T8 16

sin"lx  xV1—x2(1 - 2x?) N
- ¢

3 8
sinlx + (2x% — x)V1 —x? n
c
8

26
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15 (¢} (i) (1 mark)
Outcomes Assessed: PI/IMEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
*  Provides correct solution 1

Sample Answer:
1
(k1)
B 1
(k+10k+1)
1
< —
k(k+1)
1 1

Fook+1
1 1

<
(e+1?  k(k+1)
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15 (¢) (i1} (2 marks}
QOutcomes Assessed: P1/MEX12-2
Targeted Performance Bands: E3-E4

Criteria Marks
*  Provides correct solution 2
»  Attempts to apply result from part(i), or equivalent merit 1
Sainple Answer:
Since T < xy <Xy <oovvvvnninianns, < X,
1 1 1 1 1 1
;3+E+_2+“‘+? < 2—+-3—2*+...+?
Now from a(i)
1 1 1 1
G+ 17? kk+1) k k+1
i 1 1
25172
1 1 1
7273
1 1 1

1 1 1 1 1 1y ¢1 1
LSttt <(———)+(———)+
7 X% X

1 1
YEREY
Xp-1 Xn

3 xn_12 1 2 2 3
<1-—
Xn
<1
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Alternatively:

1
—<——— = from (i
x2 Tx -1 x vom (1)

<1 1 1 <
< -~ — since X
1 x !
1 1
s —2 L 1 —_——
X3 X
Similarly:
1 1 1 1 1 1
S <———,..,=5—< -
X X1 X Xn-1  *n-2  Xa-a
1 1 1 1 i 1 1 1 1
Sttt <l -t =+ — - —
Xy Xy X3 Xn-1 xll X1 X 2 3
=1
*rn-1
<1 sincex,_, > 1
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15 (d) (i) (2 marks)
Outcomes Assessed: M1.3/MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
+  Provides correct solution 2
+  Correctly separates the variables, or equivalent merit 1

Sample Answer:
Choose point 0 as origin and | as positive direction.

Equation of motion: v = g — kv’ .

Initial conditions: ¢ =0, x =0, v=0.

Terminal velocity U hence g =kU* = k=g/U>.
Relation between v and x:

v=g-k'’
vﬁ =g-k'
dx
Dk dx = LY
g—kv

—2kx +C = ln‘g —kv2|

x=0,v=0=C=Ing,

X = —1~—ln —g-—j .
2k |g—kv*
30
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Alternatively:

d 9
v—V =g—kv’

dx

dv _g-kv'

dx v

@_ v

dv  g-lkv’
vy

x=[———dv
0g—nv
P v 2kv

dv

I

_Eo_g —kv?
1 0
E[ln‘g—kvzuv

=i(ln\g|—lnlg—fwz|)

H

nl—-——
2k |g—kv”

“
31

DISCLAIMER

The information contained in his documentis intended for the prelessional assistance of teaching slaff. 1t does not constitute advics to students, Further it is niot the inlention of CSSA lo provide

specific matking outeomes for ali possible Trial HSC answers. Rather the purpose is o provide leachers with information 50 that hey can better explore, undersland and apply HSC marking

requirements, as established by the NESANo guarantee or wamanty is made or implied with respect Lo the application or use of G534 Marking Guidelines in relation Lo any spacific ial exam

queshion or answer, The CS8A assumes ng ligbility ar responsibility for e acouracy, o teness or useful of any Marking Guidelines provided for the Trial HSC papers,

6300-2

P




15 (d) (ii) (3 marks)
Ouicomes Assessed: M1.3/MEX12-6
Targeted Performance Bands: E3-E4

OR

Criteria Marks
*  Provides correct solution 3
. \/E ++Jkv 2
» Finds¢t=
"
+  Correctly separates the variables 1

+  Finds ﬁ = ! 5
dv  g—kv
Sample Answer:
Relation between v and ¢ ;
ﬂ =g- kv?
dt
x/Ea'v
N
g~ (Viv)
\/E = \/Edv 1 _ 1
T VRS N

\/Ea’v

B

d!z{ L + ! }
\/_~ kv \/EJr\fk_'v
\/§+ kv
ool
t=0,v=0=>C=0,
| |\/~+J_v|
2.\ kg |\/_ \/_v,

2z

kgt+C=In

D

1 B A .
[z o) (Jz + ) [z ) (Y2 k)
= A(J§+\/Ev)+B(Jg?—x/Ev)

=24\fg :A——Jz

‘/_, 1=2B\[g = B-

y=-X=

Np

JE

32

The information contained in this document is intended for Ihe professional assislance of tzaching slaff. 1t does nol conslilule advice to students. Further it is nat the intention of CSSA to provide
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Alternatively:

dv

dr
dt

i

av

2

=g-kv
1

g-kv:
v

g -k’

t= 1 ?( ! + ! Jdv
2\/:0 NPEN SN P

2

[ ln|J_ Jkv +1ni\/§+\/;v|:

\/§+\/Ev-2

In

-l
\/E+\/;'—c‘><—

! In \/E|
2\Jkg \[‘_\/};X_‘
2\/_+U\/_‘
" |2e —UE|

At terminal velocity:

0=g-KkU? :Jf?zg

2 g+U£
= 1\/_ In 5}_
g _yNé&
2\/: ?J 2Jg -U U
2g JE
221113
2g
CHSCLAIMER

1 1

#=0" (Jg I )

1 4 B

(Vo +] (V) (o]
v= (g +kv)+ Bz ~VEv)

v=£, =04z = A=t

\/g 1
S B=—

i T Tty
\ 1 1
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Question 16 (15 marks)

16 (a) (1) (2 marks)
Outcomes Assessed: N2.2/MEX12-4
Targeted Performance Bands: E2-E3

Criteria Marks
*  Provides correct sojution 2
+  Demonstrates significant progress towards solution 1

Sample Answer:

2/ -1=0 = ' =1

z, =1=cos0+isin0 =e”
2r .. 2=x; 27”:'
7, =cos— - +isin—-=e

4g . 4m 47”4'
23 =C0s—+isSinN—=¢
7 7

4]
67 .. 6bm T
Z4=COST+ISIH?=€

8z .. 8« 67 . . 67:] — -67"‘;-
Zg = COS— +isin— = 08| —— |+isin| —— [=2z, =e
7 7 7 7

107 . . 10z [ 47:] AR AN
Zg =COS———+ISIl—— =CO§| —— |+isln| —— |=2z;, =&
7 7 7 7
27 .. 12x 27N 27:] —  -E
Z, =CO8—— +iSIN—— =¢08| ——— |+isIn| —— {=2, =@
7 7 7 7
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16 (&) (i1} (3 marks)
Outcomes Assessed: N2.2/MEX12-4
Targeted Performance Bands: E3-E4

Criteria Marks
+  Provides correct solution 3
»  Shows some of the roots by substitution, or equivalent merit 2
*  Shows one of the roots by substitution, or equivalent mernit 1

Sample Answer:
2 -1=0

(z—l)(z°+25+z4+z3+z2+z+1)=0

2+ v+ 4z241=0 (1)

a4t 2+ vzl 0

2 z’
z3+22+z+1+i+-—17+ 13 =0
z zo oz
(z3+-13—J+[zz+-—l-;J+[z+l]+1=0
Z z Z

. ;1 , 1 1
since z° + — = 2¢0s30, z +— =2c0s28 andz+—=2cosf

z z Z

= 2c¢0s830+2cos28 +2cos8+1=0 (2)

The solutions of (1) are the non-real seventh roots of unity, so = +

4

-, Since (1) and (2) arc equivalent then 2%, - and ~6?—7r are also solutions to

35
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16 (a) (iit) (2 marks)
QOutcomes Assessed: N2.2/MEX12-4
Targeted Performance Bands: E3-E4

Criteria Marks

»  Provides correct solution

+  Substitute 6 = —2?2 in (it)

OR
* Use roots and coefficients to show sum of the roots is —% only

Sample Answer:

Let 8= 27” in (ii):

20053(%)+20052(2§j+2005(2‘q]+1 =0

(m] 4::} [2?1’
2| cos| — 1+cos| — |+cos| — | [=—1
7 7 7

DISCLAIMER
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16 (b)(1) (3 marks)
Ouiicomes Assessed: CI/MEX12-5
Targeted Performance Bands: E3-E4

Criteria

| Marks

+  Provides correct solution

‘ L. 2n, 222 ! 1. 2n-1 2
©  Obtains ln,y = )x™e 5] - nfg X e* dx
a

. . dv
+  Obtains correct expressions for u and =

Sample Answer:

1
— 2n+1,x° 1
12n+1 _I XM e dx u =Ex2” -
0

1 21 ! 2
= _ 2ri x| _ 2n—-1,x — =Nx
z[x e 2]0 nJ; X e dx dx

1
= E(e —0) = nlypyq
€

=-—nhy,

2

16 (b)(i1) (2 marks)
Outcomes Assessed: C1/MEX12-5
Targeted Performance Bands: E3-E4

Criteria

Marks

Provides the correct solution

Finds the integral in terms of /,,,_;and I, ,, or equivalent merit

Sample Answer:
1

LHS =2 J. x2 L1 4 x2)e*” dx

0
1 2 1 2
=2 fxzn’lex dx+f x2Mt1e*” dx
0 0

2
=2 [fzn—l + !'2n+1'2‘]

2
e 2
2 [E —nlyn_q + m’zﬂ_@] from (i)

<e

IA
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16 (¢) (i) {1 mark)
Outcomes Assessed: M1.4/MEX12-6
Targeted Performance Bands: E2-E3

Criteria Marks

* _Provides correct solution 1
Sample Answer:
x=10u(l~e™*")= x=0.1x10ue™"

=ue "
y=100g(1~e™*")-10gt = p =10ge™" —10g
=-10g(1-¢™")
=01t
ue
vl =
x0) -10g(l—¢e™*")
38
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16 (c) (i1) (2 marks)
Outcomes Assessed: M1.4/MEX12-6
Targeted Performance Bands: E3-E4

Criteria Marks
»  Provides correct solution 2
« Finds the correct time on impact or the velocity on impact 1

Sample Answer:

&

y
i N Aircraft R
0 Tt -l - - M
Y ~ .
> Y
“w
N
~
L Ground
[4——————— 4000 m ——»

x =10u(l—e™*'")
When x = 4000, 4000 = 10u(1— &™)

400
cipew O
tan & = 2

x
—_ _ 5,0l
= tan(-45°) = 100d _Of )
ue™

_.100 l_e—ﬂ.le)

=TRE )
ue
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Sub (1) into (2),
_—100(1-¢7')

(400 Y L
[1 _ e—O‘lf )e

(1 . E—U. 1£) )2

e—O.h

4=

Letm=e " = 4m = (1- m)2

m —6m+1=0

L _6E\36-4

2
_6+42
2
=3+22
et =3+22
when e =3+242, 1= _lnL;?@ =-17.6 sec
when ¢ %" =3 - 2\/5’ = -H—S—;}?ﬁ =17.6 sec (1 deC)
400
t=17.6, u= )
=483
X =ue™™" = % = 48370179
=§83.1
7 =-1000 -y = jy = —100(1 - '07*)

=-82.8

b= i+ BT = o] = VB3 T+ (528
=117.2 m/s (1 dp).
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Alternatively:

On impact x = 4000 (given) and x = —p since the angle of impact 1s 45°.
= 10u(l—e7") = 4000

1 _ e—ﬂ.l! - @
i
e-O.l! - 14?{; (1)

Also  ue™" =100(1-¢"") (2)

Sub (D) in (2):

1;(H -400J _ 100[1_ u —400)
u u

100(zt — 1 + 400)
u

40000

o

#* —400u = 40000

#” — 400 — 40000 = 0
400 ,/400° - 4(1)(~40000)

u—400 =

1 —400 =

14
2
_ 400 + 40042
ST
= 200(J5 + 1) since 1 > 0
Sub in (1):

200y +1)-400
2(\6+1)
J2-1
\E+l

t=10Inl ——

J2 -1

~17.6 sec (1 dp)
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On impact v = 21 since angle impact is 45°

v = 2ue "
_ \Eu (u - 400)

i

=J§(200(\/§+1)—400)
=J§(200(~/§~1))

= 20002 =/2)
~117.2 m/s (1 dp).
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