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Question 1: (12 Marks) Start a new Answer Sheet

(a) Differentiate y = e*sin"1x
(b) Using the substitution u = 4 — x2, evaluate the following:
2
J‘ xdx
4 — x2
D
(c) For the function y = 2cos "14x

i. State the domain and range.

ii. Draw a neat sketch of y = 2cos~t4x

(d) Simon is preparing to study for his trial examinations. He has borrowed 3
Mathematics, 5 English and 2 Science books from the library. Each of the books is
different.

i. How many ways can he arrange the books on his shelf if there are no
restrictions?

ii. How many ways are there of arranging the books on the shelf if a Science
books is at each end and the Maths and English books are kept in subject
areas,



Question 2: (12 Marks) Start a new Answer Sheet

(2) The acute angle between the tangents to the curves y = e** and y = e ™™*

at x =0 is 45°.

Find the values of m.

(b) The equation 2x° +6x” +9x—2 = Ohas roots «, fand y . Find:
i a+p+y
ii. agf+ By +tya

iii, a®+ B +y

(c) Find the exact value of: cos75°

(d) Given that tand and tanB are the roots of the equation 2x* — 3x — 1 = 0;

Find the value of tan(4 + B)



Question 3: (12 Marks) Start a new Answer Sheet

(a) Given the function y =sin™ g— ; find:

dy

i —.
dx
ii.  The gradientat x = V3.

ili.  The equation of the normal in exact form.

(b) i. Differentiate y = —4x+4xlog, 4x

ii. Using the result in (i) find the minimum value for y = 4xlog, 4x —4x

(c) Evaluate lim,._,qo (Si:jx)




Question 4: (12 Marks) Start a new Answer Sheet

(a) Two points on the parabola x* = 4ayare P and Q and have coordinates (Zap, ap® )
and (2aq, aq?® )respectively.

i. Find the equation of the chord PQ.
ii. Find the coordinates of the midpoint M(x, y) of PQ.
fii. If ZPOQ =90", where O is the origin, prove that pg = -4.

iv. Hence find the locus of M as P and () move along the parabola.

(b) Use Newton’s method to find a second approximation to the positive root of
sinx + x — 2 = 0. Take x = 1.1 as the first approximation.

(c) Prove by mathematical induction that:

n

2
Z(Sr—l)=3n2+n nzl

r=l



Question 5: (12 Marks) Start a new Answer Sheet

15
+2x*

(a) A cross section of a termites mound is found to have equation y = 3

1. Draw a neat sketch of y = é——%——z—between x=-=2+3and x =243.
+2x

i, Calculate the area of the cross-section between x = —2\5 ad x = 2~./§ .

(b)  Solve the equation V3sind + cosA = 1 in the domain 0 < 4 < 27

(¢)  Using the substitution x =3cos@ show that:

jJ;_ s“‘-’-c-—%x\/9 xt+e
X



Question 6: (12 Marks) Start a new Answer Sheet

2

. _ X
(2) For the function f(x) = s
i. Show the function is an even function.

ii. State any vertical asymptotes.
iii.  Find the horizontal asymptotes.
iv. Find where the graph cuts the y axis.

x2

x2—-4

V. Draw a neat sketch of the function f(x) =

k3
3

(b) Evaluate j sin?x dx
0

(¢) The perpendicular height of a jet above the ground is 2000 metres. An observer due
east of the jet looks up at the jet at an angle of elevation of 60°. A second person looks
up at the jet at an angle of elevation of 30°. If the two people subtend an angle of 80°
at the base of the perpendicular below the jet, calculate:

i. The exact length of BD and BC.

ii. The distance between the two people, to the nearest metre.

Diagram not to scale.

2000 m
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Question 7: (12 Marks) Start a new Answer Sheet

(a) Two circles intersect at £ and D. From a point A two lines are drawn through the
points of intersection to meet the other circle at B and C as shown in the diagram.

Prove the tangent X7 at 4 is parallel to the line BC. » 3

B

(b) Solve the inequation [2x —% >x—x? 4

(c) The points 4(2, 5) and B(7, 4) are on either side of the line; x —y +1 = 0.

=0
/
i.  Prove AAXP || ABYP 2
il. Hence find the coordinates of P that divides the interval AB. 3

End of Examination



STANDARD INTEGRALS

1 )
x"dx = Y el x%0,ifn<0
n+1l
.
—dx =Inx, x>0
[ ax 1 ax
e dx =—e™, a0
a
~ 1 )
cosaxdx =Zsmax, az0
[ 1
sinaxdx =—Ecosax, a=0
.
2 1
sec axdx =—a—tanax, a#=0

r

1
secax tanaxdx =Esccax, axi

o

!

——az..—-x?- dx

H;_E};.:zudx =1n(x+\[x2—a2), x>a>0
' 1 _ [2 2)
-——~————x2 +.___a2 dx -ln(x+ x“+a

NOTE: lnx=log,x, x>0
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Solutions Trial HSC Mathematics Extension 1

Question 1

(@) %(exsin'lx) = (sin~*x)(e*) + (%) (

d% (e¥sin™*x) = e*¥ [(sin‘lx) + (

(b) u = 4 — x?
du _
a— 2x
du
—?-—xdx
x=2u=0
x=0u=4
2 0
f xdx _ 1fdu
2—x2  2J)u
0 2
2 4
xdx 1 1
f =—fu 2du
4—x2 2
0 0
14 1 1
1 4
Efu 2du=-2-[2x/ﬁ]0
0
1 4+ 1
s [2val], = 5@ - (©)]
2
xdx
f =2
4 — x2
0

(c) y = 2cos™14x
i D:-1<4x<1

D —=-<x<

P
R

R:200) sy <2(im)

R: 0sy<2m
AT
Kn
1 \
— 4

[

N

b

2 Marks — correct answer

1 Mark — correctly finding
u'and v’

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark — correct graph

1 Mark -~ lgbe]ling axes



(d) 1. No restrictions = 10!
ii. N°® ways = 2D[(2D (BN {EY]

Question 2
(a)
y = g2
d
L2 = 2e%* atx=0
dx
m1 = 2
y = —mx
ﬂ’. — — —~mx =
o = —me atx=20
My = =M
tana = |—1"T2
1+m1m2
tands = [ Z+m
1-2m
_ | 2+m
= l1-2m
2+m 2+m
=1 =
1-2m 1-2m
2+m=1-2m 2+m=2m—1
3m=-1 3=m
-1
Since the gradient must be negative m = —-31-

® 2x3 +6x*+9x—2=0
i a+ﬁ+y=—?6=—-3

i af+pfy+ay=2

fii. oa?+p%2+yi=(a+B+y):—-2(af+By+ay)
-2y

= ()

1 Mark

2 Marks — correct working and
answer

1 Mark — some correct working
with explanation

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark
1 Mark

1 Mark
1 Mark



(¢) cos(30 + 45) = cos30cos45 — sin30sin45

cos(30 +45) = (2)(2) - () ()
cos30-+45) = () (5) - () ()
cos(30 +45) = ,/3:/5

(d) 2x? —3x—1

a = tand and § = tanB
a+ﬁ=fanA+tanB=-z-

(Iﬁ = tandtanB = —..;.'.

tan(4 + B) =

tand+tanB

1—-tanAtanB
3

tan(4 + B) = 1_(5_1)

tan(4 + B) = ()

@
tan(A+B) =1
Question 3
(a)
. d_y _ 1
I
ii. ™Tm = 1
+-(v3)°
m = 1 (tangent)
m = —1 (normal)

iii.

Atx = ‘\/g,y = sin~? (ﬁ) —

2
y—§=—1(x—®
3y—m=-3x+3V3
3x+3y+3V3-m=0

T
3

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark
1 Mark

1 Mark



d 4

() 2 = [(logea) (&) + (42) (5;)] - 4 1 Mark
dy _ 1 Mark
= 4log.4x

(c) Min value will occur at the turning point

d

Ey = 4log.4x

4log.4x =0

logedx =0

eloge4x = eo

4x =1

1 1 Mark

*=3

When x = ;I;,y = 4(-3) log, (4.%) - 4&) =-1

Therefore the minimum valueis y = —1 1 Mark

(@
im () = (%) Iim (52) | Mark

3

=D

=3 1 Mark
2

Question 4

(@)
i y-ap® = aq®—ap? ‘ 1 Mark
) x—=2ap  Zag—2ap :
y-ap® _ alg-p)(g+p)
x—2ap 2alg—p)

y — ap? = L2 ”) AP x — 2ap]

y — ap>=LPZ _ 2apq — ap?

(q+p)x 1 Mark

— Xapq

. . . 2ap+2aq ap®+aq?
ii. M1dpo1nt=( > 1 %2 >

Midpoint = (a(p +q),Z MQ ) 1 Mark



i, my =20 =2 and likewise m, =2
mlxmz—-—"l
Bxg___]_
2 2
pq =—4%
ivv. x=alp+q) y= %(pz-l'qz) - (2)
T=@+a) y =3[ +q)* - 2pq]
X 2 _ 2 _ a X 2
(E) ={p+q)* ..V y= '2'[(;) —2(—4)]

2z
y= ;—a + 4a
2ay = x* + 8a?
2ay — 8a? = x?
Therefore the locus is:

x% = 2a(y — 4a)
(b)

X, = (1.1) _ sin(1.1)+1.1-2

4 cos(1.1)+1

(=0.00879 ...)
2= D= "Gy | hs 36

X, = (4) +0.01608-..
x, =4H1668~. 1,106

x2='i:‘:1~i

1 Mark

1 Mark - correctly
sub (1) into (2)

1 Mark - answer

1 Mark

1 Mark



3n34n

© 2+5+-+3n—-1="

We need to prove that S,,.1 = S, + Th4a

Step 1: Show true forn=1

LHS = 2 RHS:“D’:—lzz 1 Mark

Step 2: Assume true forn=+%

(@) 2+5+ -+ 3k—1 =3

2 1 Mark
Step 2: Prove true forn =k +1
3(k+1)24{k+1 3k2+k
Sy = SELE ALY S+ Trer =25k 3(k+1)— 1
3k2+k+6k+6-2
S+ Thy1 = ————
n n+1 2 2 mo\rkg
_ 3kZ+7k+4 +-Mark
Sn + Tn+1 - 2
3k +6k+3+k+1
S+ Tpyq = T2
_ (3K2+6k+3)+{k+1)
Spnt Ther = 2
S +T (30 1)2)+(ke+1)
n e

2

“ Sp41 = Sp + T

Step 4: Conclusion

Hence if the statement is true for n =k, then it is also true when n = k+ 1. The statement is true for n=1 and
so it is true for » = 2 and so on. Hence it is true for all ». ik



Question 5:

1 Mark - correct

i, The function is even as f(—x) = f(x) R4 shape
_ i_g_ 0 15 1 Mark — showing
;E?o LTy 2- 0 asymptote and
‘= O,xy _ 18_5 y -intercept
ii. »
x
A=2[2F_5 gy 1 Mark
0 2(4+x3)
243 1
A=15 fo pww dx
o _ 23
A=15 E tan 1 (g)]o 1 Mark
4 =15[(%)tan"*(v3) - (2) tan2(0)]
=1 [(1Y(®) - (2
A=15 (2) (3) (2) (0)]
187 1 Mark
A= —ﬁ—units2 or 5 ov 785
2
2
— 2 —
®RrR=((3) +12 =2 { Mark
. 1 =
angq = —==-—
V3 6
V3sinA +cosA = 2sin(A+2) =1
1 Mark
sin (A + %) = -21- ar
1st Quad.
(A + %) = sin‘l-;
NI
(A + E) 6
I - - 1 Mark- A; and A,
A1_3=E (A2+g)=1r-—g Check x = 21
A =0 A«,_,=2—3-TIr V3sin2r +cost=0+1=1 v
Therefore the solutions are: 4 = 0, 2 gnd 2m 1Mark: =2rm

3



(©)

x = 3cosf

&~ _3sind

dé 1 Mark — finding needed expressions
dx = —3sinfd8f :

x% = 9cos?8

x = 3cosf
X
8 = cos™? (5)
3
V9 —x?
?]
X

x2 9cos28 ,
{ —dx = f T— (—2sin6)de

= [ 222 (~3sing)ds

= [ 2258 (_35ing)de

3sind
= [ —9cos?6 d8
——9 o ! sinZB] te 1 Mark - correct integration
12 4
=-9 -3 + (;1-) (Z)SinﬂcosB] +c

o @)+ (ZE) )

1 (x) _ _95( 9—xZ + 1 Mark - correct answer
2

"—ECOS -
-2 3 3



Question 6

(a)

i.

ii.

iii.

iv.

1 Mark

1 Mark

1 Mark

1 Mark

1 Mark — correct graph

1 Mark - BC
1 Mark-BD

. (=x)?
f(_x) - (_x)2_4
x2
f(_x) - x2—4
f(=x) = f(x)
x %+ +2
2 > 1 Mark — labelling
i tan60 = Zgg" tan30 = 2;’2"
BC = 20 BD = 2000v3
tans0
2000
BC = 3

i (DC)* = 2—“29) + (2000v3)" — 2 (%) (2000v3)cos80

iii. (DO = 119G4 -1¢79- - .
DE= 2456 o

3 x
f sinxdx = 5 - %srr.aZx]3

0

-t = [(-39)

f 3 sin®xdx = (4”-3"@)

1 Mark-BC

1 Mark - BC



Question 7

(a)
LYAD = £LAED = x ( angle b/w a tangent and chord equals the angle in the alt. segment) 1M

£ZBED =180 — x  (straight line = 180}
£BCD =x (EBCD is a cyclic qual, opposite angle of cyclic quad are supplementary.) 1 M
~ LYAD = £BCD =x

~ XY || BC (Alternate angles) 1 Mark

(b) Domain of vx — x?
x—x2=0 x
N 1 Mark
x(1-x)=20 ﬂﬂi‘ ar
D:0sx<1

I2x—%| =/ x — x?

132 2 1 Mark
) = (S —x2 )
(Zx 2) ( X—Xx
1
4x* —2x +—= x — x2
4
20x2 —12x+1>0 ﬂ\ A 1 Mark
(1035 - 1)(2x - 1) >0 0.1 0.5
x<01 and x> 05
Putting both answers together we get:
1 Mark

1 1
<7 — - <
()__Jc<10 and Z<x_1



©

£AXP = £BYP = 90° (given)

£APX = £BPY (Vert. opp angles are equal)

~ AXAP || ABYP
[2—5+1]
dp(AX) 2z
2 . .
dp(Ax) =5= V2 likewise d

Therefore the ratio of AP:PB is 1:2 (sides of similar triangles are in same ratio)

1(4)+2(5)

p (1(7)+2(z)
3

~P(2,2)

3'3

J

3

)

Dy

2V2

1 Mark
1 Mark

1 Mark

1 Mark

1 Mark
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