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Section C

QUESTION §
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1 _ 25 '
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1 (5)2
—_— | —
6 \6

1 (5)“ 1 .
Xt | =] X=urrirersuns geometric series
6 \6/ 6

(i)

x* . x 2t ) (i)
=—y =—=—=¢=Qradient of tangent
Y 4a : 2a 2a . :

gradient of normal =— i_

eqn. of nomalis y —at” = —1;(x ~2at) ()

yt—at’ =-x+2at
X+ ty-2at —at’ =0 asrequired.,

wheny=0,x =2at+ at® X (Zat + at3,0)

2at +at’

whenx =0,y = =2a+at’> Y (0,2a+ atz)

at®  at®
Midpoint, Pis | at + —,a+ —
idpoint, P is (a +=5mat 2)

3 2
2at =at+ 2 at?=a+ 2
2 2
dat =2at+at’  2at’ =2a+at’
4=2+t 2> =241
t=x4f t=1p, t>0
LTOP =1 —~¢

tan£TOP = -P—]:-= —~tang, PT=-rtang
r

area A TOP = area sector TOA (given) (©))

1 1,
ET‘XPT= 57‘ [ (“)
—rtang = rg
..tan¢ = ¢
@+ tang =0 as required.
(@) 7@
a=a- =a=2-
T @ T )
_2+tan2, _ 4=0°185
1+sec’2 6° 774
2:03(2d.p.

QUESTION 6

if x =cacos2t+ f)

& _ —2asin2t + f)

dt
x ible equa
- ~4acos2t + B) = —4x (a possible equation)
v2==n2(a2—x2) ,h=2and x=4wheny =2
4=4a’-16)

a=17m

Max velocity when displacement =0

v’ =4(17-0)
v=21/f7m/s

When n=1, 1° =}Tx12x22- P(1) is true

if w=k+1,
P+ vk + (ks 1) =%(k+ 1) (k+2)°
LHS = %kz(k +1)°+ (k+1)° (using assumption)
= (k+1)2(-::-k2 +k+1)

= (k+1)° %(k% 4k+4)
= (k41 (kr2y

=RHS
P(k+1) istueif P(k) is true. P(1) is true.
.~., by Mathematical Induction, P(n) is true for any
integern =1
1-x*>0 -l<x<l

If y = f(x),theinverse function is

e
A

x =1—_—yT
xZ_.ny2=y2
y2(1+x2)=x2
2 _ x?
e

Fi(x)= 71;:7 (odd function)



Section D

(7) (@)

//
8a’ 8a’
45°
12a° l‘
X
(i)
%=0 y=-g
Integrate w.r.tt Integrate w.r.tt
x=K y=—-gt+L
Vv Vv
Whent = 0,x=— Whent = 0,y=—
2 'z
0K =L oL=eL
2 V2
Vv Vv
Ox=— (Jv=—-qt
2 NI
Integrate w.r.tt Integrate w.r.tt
vt Vit 1
X=—+M =— —-—gt’+N
2 Y720
Whent = 0,x =<0 Whent=0,y= 0
OM =0 ON=0
Vit vt 1,
Ox=— Jy=—-=g¢t
NG y NG 29

(ii)

From the equation fox:
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(i) The range is achieved where 0

2
Dx—%%zo

)
01-X=o

VZ

X= v (Range)
g
(iv) (a) By symmetry the second postisinits from point of impact

v? 2
0 (% :)E:2b+12a

%) Whenx=b, y=8a’, in the equation from (ii):
gb®
88.2 - —W

(v) From(a):

2
2b= Ve -12a?
g

V2

=—-6a’
29

Ob

2

DV—:b+6a2
29

av? = Zg(b+6a2)
= g(2b+12a?)

0 V =./gv2b+12a SR



Hence it remains to prove thab = 24a°.

Now % = ;2
Ve 2b+12a
2
So @2=b- ‘3/%
b2
T 2b+12a7
_ 2b? +12a%h - b?
2b+12a®
[016a’b + 96a* = 2b* +12a’h — b?
=b? +12a’b

Ob’-4a’h-96a*=0
43 ++/16a" + 4x 96a"
- 2
_ 4@’ +44a +24a°
2

4a® + 4 x 5a°

2
=12a* (Neg result.extraneous)

Ob

O In equation (*)

V = /gv/36a

= 6a\/§ As required.



