Extension 1 Assignment.
1) Yr 11 topics

a) Solve ﬁzl
X—4

2X(x—4) > (x—4)*
(x=4)(2x—x+4)>0
(Xx=4(x+4) =0

S X< =4 or x> 4 (note: X = 4)

b) Given P(-3,5) and R(2,—1). Find the coordinates of a
point Swhich divides PR externally in theratio 2:1.

U2 L AGEAD
-1+2 -1+2
= S(7,-7)

2) Log, Exp and Trig functions

a) i) Find i(xsin X+ COSX) -
dx

d . .
d—:smx+ XCOSX—S8INX= XCOSX
X

ii) Hence, evaluate .[ XCos X dX .
7l2

= [xsinx+ cosxﬁ -1z

2 2
b) i) Sketch on the same axes the curves

y=cos2x andy = 2sin® x,for 0< x< .

ii) Find the x-coordinates of the points of intersection,

for0<x<m. 21;

c0S2x = 2sin® X

1-2sin®x=2sin’ X 1

4sin®x=1

2

Tc >
S
1 6 -
3) Inversefunctions

a) i) Sketchthecurve y=tan™x.
ii) Show that the area obtained by this curve, the y-axis

and the line y:% isInv2.

For 0<x<rm,x=

ol

Azjfxdyzjf‘tmydy

-
=In+/2

b) i) Explainwhy y = 4x—x* does not have an inverse
function.
Because it fails the horizontal line test.
ii) Find the largest domain so that the restricted
function may have an inverse function.
Either x>2orx<2.

¢) Find the exact value of tan105°.
tan 45° + tan 60° _1+\@(_ 2-\B)

tan(45+ 60)° =

1-tan45°tan60° 1-+/3
d) Show that X 995%0 _ g .
sin20
LHs= 1 (200800 _cosO _ o piig
2sin@cosf sing

€) Find the genera solution for tanx= J3.

X=£+k7r,keJ.
3

c) Theareaenclosed by thecurve y= cosg , the x-axis

between x = 0 and x = 27 isrotated about the x-axis.
Find the exact volume of the solid produced.

2 X T 2
V=77,'J. cosz—dx=—J. (1+ cosx) dx
0 2 2Jo
2
:ﬁ[x+sinx] =2 on=n?
2 0 2
d) Write v/3cosx—sinxin the form Rcos(x + ) , hence,
solve \/3cosx—sinx=1for 0< x< 27,

J3cosx—sinx= 2cos(x+%j -1

5)3
cos| X+— |==.
6 2

x+£=i£+ k2.
6 3

X=i£—£+k2ﬂ'.
6

3

For 0<x<2r,x= 7.

ol

iii) Find the inverse function.
x=4y-y*
Yy’ —4y+x=0.

y=2++4-X.

Takethe + signif x> 2ischosen, or — signif x< 2is
chosen.

iv) Find the point of intersection of the inverse function
and the restricted original function.

4X— X =X

x* —3x=0.

S x=0o0r3.

~X=3if x> 2ischosen or x=0if x< 2 ischosen.
V) aisapoint that does not belong to the domain in
(i), find f7(f(a))



Letf(f *(a))=p.
Since#:Z,ﬂ:4—a.

) i) State the domain and range.
D:0<x<1
R:0<y<r T
ii) Sketch the graph of f (X) =2sin"*+/X .

d) Find the exact values of

i) cos™ L_—\/éJ _>r

2 6
i sjn(tan-lij=i
40, 41
iii) cos(Zcoslgj _ox g1
4 16 8

€) Differentiate

i)icos’1 2x=— 2

dx 1-4x°
||)—S|n‘1x !

dx 2 \4 —X2
R e
iii) —cos™e =

dx 1_e2X

iv) Linganix)=— 1
ax (1+x%)tan x

4) Integration
Evaluate the following integrals.

. X . . . 2
i) J. dx using the substitution Xx=1-u".
V1-x

x=1-u?,dx = —2u du.

[ \/1)i —dx= '[ 1_u”2 (~2udu)
=2 j (1-u?)du

_ _2(u _U_BJ

3

=§\/(1—x ®_2J1-x+C.

i) jxsx/ X2 — 4dx using the substitution U= x> —4.

u=x*—4,du=2xdx.

IXZ\/XZ —4><xdx:J.(u+4)\/G><%du
3 1
:lj(uz +4u2]du
2

5 3
2 2
2| 5 3

R R R

5 3

f) Find

|)jﬂdx sin” —+C

. 1

||)Imdx 1-36x" +C.

|||)I =2x= tan‘lx =£.
2 X +4 2|, 4

3X

IVJ. =_sin™! +C.

\/16 9x*

g) Find the exact values of

i)tan™ (tanz—ﬂj -
3 3

. 1( 57r) 3r
ii)cos ™| cos— |=—.
4 4
iii) tan| sin” 1> :E
13) 12
T A 41 =z 1
iv)sin E+cos §>Esocos MUST be used.

cos(a + ) =cosa cosf—sinasin

_¥31 148 _\3-2/2
23 23 6
.'.a+ﬁ=0031@.

i) IJL using the substitution x=sing.
5 X21-x

X=98n0,dx=coso do.

Whenx:%,@:z.Whenxﬂ,Q:%.

=0-(—/3)=+3.
iv) TL
7NX—6x-7

u=Xx-3du=dx,x*—6x—7=u’-16.
When x=7,u=4. When x=8,u=>5.

using the substitution u = x — 3.

8 dx 5 du
-[7«/x2—6x—7=-[4«/u2—16
=[In(u+\/u2 —16)}5
4
5+3

=|n2.



5) Binomial, Permutation, Combination and Probability

A particular term of the expansion | 2x? + — AY is E
2
X X
evaluate A.
In lOC (2X2)10—r (é}r X20—3r — X—l
r X ’ -
20-3r=-1..
. lOC 23A7 15
15 1
N =%c 7 18
7
_ 11
{128 2

b) A bag contains 2 white and 3 red balls. Two balls are
drawn at random from the bag. Find the probability that
both balls are red. Consider both cases with or without
replacement.

2
With replacement, Pr(both red) = (—j

Without replacement, Pr(both red) =

C "10
i) What isthe probability that if the letters of the word
ENTERTAIN are arranged in arow randomly, then the
letters T’ swill not be together?
8!
2121

7

2 7 22|XCZ_

7

o 199 OR by Insertion gl =9
21212! 21212

ii) Repesat the question for ENTERTAINMENT.

aal S 15

3y "2
By Insertion method, 13 5

31313
It was determined over along period of time that a
particular machine produces three defective itemsin
every one hundred. If fifty items made by this machine
are chosen at random find the probability that at most
two items are defective.

(0.97)® + *C,(0.03)(0.97)* + ¥C,(0.03)%(0.97)*
= 0.8108.

d)

6) Applications of Calculus

a) Water is pouring steadily at the rate of 1 m*min into an
inverted conical reservoir whose semi-vertical angleis
60°.
i) Show that r =~/3h.

% r = htan 60° = /3.

ii) When the water is 2 m deep, find the rate at which
the water level isrising.

tan60° =

V=17Zr2h=ﬂ'h3, dv—37rh2
3 dh

dh dhdv 1 1o 1

dt dV dt 37Th2 3rh?’

€)

b)

i) Find the coefficient of X° in the expansion of
(2x-3)°.

°C,2°(-3)° =-145152

ii) Find the term independent of x in the expansion of

1 12
2x°
12 2\12-r 1 r 24-4r _ 0
In~C, (x°) ) X =X".
X

24 =4r
r==6.

12C

.. The term independent of x is—= T él

16
iii) Find the greatest coefficient in the expansion of
(2+3x)". Hence, agebraically show that it can be

e () 12133 2

12!
2c 23 _ ri(12-r)! §:3(13—r)>1
R oask 12! 2 2r
(r-n!'A3-r)!
39-3r>2r
39>5r.

r<§:78 =7.
5

. The greatest coefficient is *C,2°3".
The coefficient of x” in (2+3x)°(2+3x)° is

@36 @ 28+ (GJ 23 (GJ 2% + @ 223t @ 23
( jZSBl( j whichis
(I

R HHIHHIN

an -1 m/min.

dat 127

A man throws a ball from the height of 2 m to the roof
of a15 metre high building. He throws the ball at an
initial velocity of 25m/s, and he is 20 m from the base
of the building. Between which two angles of
projection must he throw the ball to ensure that it lands
on the roof of the building?

Y ou are given these equations of motion:

X =25t cos, y = 25tsind —5t* + 2.
When x =20, y > 15,

20=25tcos0,..t = 20 = 4 .
25cos6 5coso

When h=2,




4 . 16

sin
cos@ 25c0s’ 0

20tan6 —%SeCZQ 13>0.

25><5 +22>15

100tand —16(tan0 +1) — 65> 0.
16tan® 6 —100tand + 81> 0.
A =1007 — 4(16)(81) = 4816.

100 —3\2/4816 <tand < 100++/4816 .

For 0< 6 <90°,
32

44° <0 <79°.

) The velocity v m/s of a particle moving in SHM along

the x-axisis given by v? = —28+11x— x*, wherex is
in metres.

i) Between which two pointsisthe particle oscillating?
V2 =—-28+11x— X* = (7 - X)(~4+ X).

V>0, 4<x<T.

ii) Find the centre of motion.

Centreisat x= i; =55 m.

iii) Find the maximum speed of the particle.
Whenx=5.5v* =225 v _ =15m/s

iv) Find the acceleration of the particle in terms of x.

d(1,) 11
a=—/| =V |==——-X.
dx\ 2 2

d) A particleis moving in astraight line. The particle starts

7
a)

b)

from the origin with speed of 4 cm/s and you are given
that its acceleration is a=2(x—2)° cm?/s.

Circle Geometry

AC isatangent. O isthe centre. Z/CBE =70°.

If DEispardld to AC, find ZDEO.

/BDE = 70° (alternate angles on parallel lines)
/OBE = 90° (radius is perpendicul ar to tangent)

</ OBE = 20° (adjacent angles)

ZOEB = 20° (base anglein isosceles A, OE = OB)
. ZDEO = 70° — 20° = 50°.

PQRSisacyclic quadrilateral. PQ = PS, ZPSQ = 6.
Prove that ZQRS= 26.

ZQPS=180° — 260 (angle suminisosceles A).

. ZQRS= 20 (opposite angles in cyclic quadrilateral
are supplementary)

8) Parametric equations

P(2ap,ap®) and Q(2ag,aq”) are points on the parabola
4ay = x* suchthat PS+SQ =4a.

Prove that the locus of the midpoint of PQisa
segment of aline.

PS=PM =ap® - (-a)=ap’ +a.
-.ap® +a+aq’ +a=4a (since PS+ QS =4a)
PP+t =2

i) Show that the velocity of the particleis v=(x—2)°.

i(EVZJ =2(x-2)°.
dx\ 2
4
EVZ ZM-FC
2 2
Whenx=0,v=4,..C=0.
Vi =(x-2)*..v=(x-2)%

ii) Find an expression for the displacement in terms of
time.

dx
—=(x-2)%
Olt( )
ﬂ_ 1
dx  (x-2)%
t+C=—1
X-2
1
Whent=0,x=0,.'.C=E.
el 1
2 X—2
o Ll:_ 2_
tpr A+l
2
5 2
2t+1

iii) Briefly describe the motion of the particle.

Ast — o, —0,.. x— 2: the particle travels from

2t+1
the origin to itslimiting position of x =2 m.
PQRSisacyclic quadrilateral.
Provethat PRSinP=QSsinQ. D

sinQ stRP NZ

In APQR, .
QPR

sinP smPSQ

In APQS, s
Q

O

S

But Z/PSQ = ZQRP (angl&s
subtending same arc are equal)
_gin Q Sl nP
"PR QS
. PRINP=QSsinQ

/

The midpoint of PQ has coordinates
2ap+ 2aq
2
_ap’+aq’  a(p’+q’) 2a
2 2 2
~.Thelocusistheliney = a, but as the midpoint cannot

lie outside the parabola, itslocusisrestricted by y = a,
—2a<x<?2a.

=a(p+0q)




