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QUESTION 1
a sz—l' x=-1 solve equality
x+1 ’
x=3 or -3 B T
3 -1 0 3
xs-3or-l<x=<3
b 8 yo8X=3+45x-7. y=8><5+5x—19
T 8+-5 3
AT.19) 3 P(-3.5 -5 B(xy) =_19% —_1gL
2
B(—19—,15)
3
1
C y m m_§
=tan45°=1
141
+=m
1 3
45° m=z 3m-1 _1
m+3
X
m=2
d SYDNEY No of 4 letter words 2Y’s =% C, x%=72
No of 4 letter words 1Y =% C5 x4! =96
No of 4 letter words 0Y =4! =24

Total No of words = 192

e xB —xs(x2 —1)Q(x)+ax+b
x=1..0=a+b
x=-1.. Remainder R (x )=—x+1
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QUESTION 2
312 ) 1
a i I=[—3+5)C | i 1= x—+1_eZX]
X3 22,
=13-17 1,2 _3.69
2
4-3
b I= 5 x[14+2x542x64+2x8+9]
=24-0
d
c y=xe”* .%=xex+xx
2
" fxex+exdx=xex 0 [fexdx=ex
0

2
. fxexdx=xex —e”
0

2
. =e? +1=8-4 (1dp)

QUESTION 3

a i 20000°e¢~ %1900 _1000°

1
so k= WIHO 05

=3-00x10°
ii From 200=20000¢ % we get x = ~1537-2436

Thus, a solid surface after 1537 million years

In100
k

b x?+(k+2)x+4=0 has
i equal roots when A =0 ie (k+2)% -16=0
k=2 or —6
ii distinct real roots, A >0
ie k<—6ork>2
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QUESTION 4
d !
a i Slope tan is _y=M
x2=4 Ay dx x'(p)
2Ap
P(2Ap.Ap?) “SA
x+;>y=Ap3+2 Ap =P
p .. Slope n is—L
/ M y=A P
.. Normal is x+ py= Ap3 +2 Ap

ii Coord of focus S=(0,A) Coordof N,x=0, py=Ap> +2Ap
~N(0,Ap? +2A)
Now SP =PM (locus property of parabola) .. SP = SN (= Ap? +A)

iii Let ZSNP=oa ... ZSPN=/SNP=qa (base Z of isos A)

LRPN=/SNP=a (alt £’s and NS//RP)
.. SN and line through P // axis both make angle o with normal.

b Stepl n=1,3'+7%2=52 isdivisible by 4
Step2  Assume true n=k Assume 3 + 751 =4xm m integer
ie 7" =4m-3*
Step3  Prove true n=k+1 Prove 3 +752 =4 p . pinteger
Proof : LHS =7(4m-3%)+3"" etc

QUESTION 5
a C Consider circle, centre O, with any chord
5 AB and TA a tangent at point A.
Construction : from A draw diameter AC
B and join BC.
O Aim : to prove ZBAT=/2ACB
y (5]
A ,1-, Proof : Let ZBAT=0,LCAB=a, LZACB=p

2. 0+a=90° (tang L rad at pt of cl)
o+B+90°=180° (£LB=90° angle in&; AL 2)
s B+a=90°
- B=0 (both =90-a); ie LBAT=/LACB
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b C Construction : Join AB
. LCAB=90° (Angle in semi ©)
A £CBP=90° tan_lrad

Let ZABP=a

O a /CBA=

soo+f=90°
1§
a " 2B\\2a B
B T P

Proof: ZBAT=/2ABT=a (TA =TB, tangentsto ®, .. base £ isos A)
s LATP=2a (ext £ of A=Yintopp £’s)
£BAP=90° (Compliment to ZCAB=90°)
oo+ L TAP=90° but o+ f=90°

. LTAP=p
Angles of ABAP are o+ a+f8+£CPB=180°
~.LCPB=J
o LATB=2 (ext £ of = X intopp)
ie LATB=2/,CPB Q.E.D.
QUESTION 6
a
A A+B+C=180°
- C=180-(A+B)
. sinC=sin[180-( A+B)]
=sin(A+B)
Note sinf=sin(180-6)
B C
C=180-(A+B)
. tanC=tan[ 180-( A+B) ]
=—tan( A+B)

[tan(180-6)=—tan® ]
ie tan( A+B)=-tanC

o ' tan A+ tanB
1 co A+B AT e  _tanC
sin S%n( +B) ' 1—tan AtanB
=sinAcosB +cosAsinB . tanA+tanB=-tanC + tanAtanBtanC

ie tanA+tanB+tanC =tanAtanBtanC
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4x3

x4+l

=4x4 +4x7 -4 x4
(x4 +1)

b i %[)C4 —ln(x4 +1)]=4x3 _

_ 4x’
x4 41
r d 1
x "dx 4 4
ii f =—|x" =In(x" +1
[t
=~3-29
QUESTION 7
10 3 (.2
t°+1)2¢dt
a f = .dx=f(+ x=t%+1
, V-l 1 dx=2 tdt
3 3 x=2,t=1, x=10, t=3
=2t—+2t
3 1
211
b i f'(x)=—6x(1+x)=0 at (0,5) MAX and (-1,4) MIN
i f"(x)=-6(1+2x)
Now f"(-1)=6 POS f"(0)=-6NEG so there is change of concavity
iii  f"(x)=0 when x=—;—, PtOfINFLEXIONat(—%A;—)
iv y
A

X
RIS

v We see that there is only one value of x for which f(x)=0 on the real number plane.
By trial we find f(1)=0
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