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‘Time Allowed: 3 hourg

[ Instructions:

Cnndidﬂ[cs are requi[ed to swer ONLY
an : ’

1. This paper is nrmngQd
S Ahould ANSWE
es § R EA( "H SECTION

SE TE SHR ' SECTro0 S A, T '
Mipg,CTTONS A ang xcm'c(ﬂndidi“

Suflicient working m,,
§
© demongtrye the mathematical method emlik)ycd The number

/' :
of nuu'ks is given in , be done ¢
necessity for good By, ;‘c Cts at 1
lsh N ¢ nd 1 i
and o, of each guestion OF part-question. Yo i
derly Presentay; i {n your answers " ate reminded of the
ions o
L ——

SECTION A:
Az @ure May,

1 Hour 30 Minutes

1. A function f jg de”ncd
| e by £ (x) =
(i) Evaluate S(3) -
(i) Obtain f"(x) f(=2),
(iii) Use your eXpr essio
(iv) By drawing a sign :;’:01 S'(%) to find the coordinates of the two stat; i
le, distinguish between the stationary po'mtsanonalry i e

(v) Obtain the point Of infle:
(vi) Sketch the graph of exion,
(e} —
: i y=
has three reg] roots, JS(x). Deduce the range of values of k for which the CqQuation f(x) = k
X) =

2x’ <~ 3.3
3= 36x4. 12,

[1+142+3+2+2=11 Marks)

2. (a) A function f is defined by f(x) = lx2 - 1| — |x* — 4|, determine f'(x)
' - » X).
(b) Given that siny = 2 sin x, show that

(i) & 2 =1+ 3sec?y:.
o sec” y.
(ii) By differentiating (i) with respect to x, show that pr e 3sec’ ytany and hence that,
dy (dy\
COtyc—i-E—zi— +1=0.
[ x X | NICKEINSTEIN...
[2+(2+3)=7 Marks]
3. (a) State, without prove, the following theorems;
(i) Rolle’s Theorem
e interval [-1,3]. Determine whether

(i) Mean Value Theorem
¥ —2x — 3 defined on th
fined on the given interval and

(b) (i) Given the function f(x) =
m holds for the function f de

the hypothesis of Rolle’s theore
heorem.

if they do, verify the conclusion of thet ‘
(ferentiable in the interval (=2,2), use the Mean
angent to the curve is parallel to the

(i) Given that the function f(x) = 2 is differer
Value theorem to find the value of x for ;)/hICh the t
(2,0)

chord through the points (—2, —8) and
[(14+1)+(3+3)=8 Marks]
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B 4. (a) Use the trapeZiup, \4’\/

r . stim: '3
Ule with five ordinates 10 esSate f" L"Idx
() .

T

(b) Solve the differen,;

= [ZY
y— 1’1(—2—')

lig] o . g
] Cquation x(1 — y)% = 2y glven lhaty =2 wh
Y E:nx

“S ¢ 1 ence, show that

| 1150 r—
% &, 5.9 :

The tab]e
showyg corres _ !
Ponding values of x and Y obtaj 21000} 38000 |
ine

. cted
suitable |; Y a relatig
ne n of th - d exper; 5.
(b) Sho ar graph, estimate tf, © form y = ax, Where Perimentally. It is given that x and
USCV:hthatt  equation ¢ \ € values of g and p, (0 one Z and p gre constants. By drawing a
eN /(%) =0 eci ©
the positivw,'t(m-Rap hson Proce’dWhere fx) =% +x2-2x-1 4] place. .
€ root of S =0 o ure, with initial value » has a root in the mterval_l <x<?2.
* BIVing your answer to2 ¢ 1, to give two further approximations to
€cimal places.

[5+3=8Marks]

SECTION B:(M i
(Mathematjcg With Mechanics)
1 Hour 30 Minutes

1. The position vect,
or o :
f'a particle of mass 5kg at time ; d
seconds is r where

— 3
= [(2+t2)i+tj+ (3 = %)k}m.
(a) Find the momentum and kinetjc energy of the particle at time 7 = 2.

(b) Find the work done by the particle between t = ( and t = 2
(c) Show that the Cartesian equation of the path of the particle is y(x —2) +3z=9.

NICKEINSTEIN. ..

[6+3+4=13 Marks]

2. A small smooth sphere P of mass 4kg, moving with speed 5ms~! on a smooth horizontal plane strikes
a second smooth sphere Q of equal radius but of mass 3kg, moving in the same direction with speed

2ms-1. Given that the coefficient of restitution between the spheres is 1

(a) calculate the loss in kinetic energy after impact, ‘
Given also that the spheres collide just at the end of the plane which is 6m above a horizontal

floor, and that the subsequent motion is under gravity,

(b) find the time taken by each sphere t0 strike the floor after impact.

[7+3=10 Marks]

4 —
ong a horizontal straight road ata steady speed of 10ms 5

. S is moving al : .
i %Car o niitils;esotfotrlllze;olrce resisgng the motion of the car1s proportional to the speed of thescar
e magn
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(&) Given that the eng.
4 the motion of the cae of
(b) The car ascends g h‘h
speed of Sms™" - Qg ! : is 6, where 20 si
(i) A unif - Cy Culg, Ose inclinagioy ¢ (iZO“tal is 8, Wi . N6 < | e asteady
. uniform ladder ST e th 0 the ho ¢ of the car is working oy nstance.

and the end 7" against lﬁngth 5 © rate at whic the en8!
by a horizontal force D smoolh vé af‘d weight W rest with

Find the magnitude of Papp“c d afglcal wall, 1t jg maiumin

nitude of L.
hecaris Working at 40k W find the o the foree resisting
gat40xW’

its end S on a smooth horjzontal floor
ed in equilibrium at ap angle arctan

m\ [(3+4)+6=13 Marks'l

=(2i—3j+k)ym and

(a) Fing
the Moment of F, about the . .
(b) Show that the o

lines of action
third g o L -
for(:e, F3, is added to the Syste 2 Interseqy
M. Given that the system is in equilibrium,
Quat

(©) fi :
Ad the magnityde of F; and a vector

10n of j; 1ine of action.

[2+5+5=12 Marks]

i
(i) The events A and B are such P(A/B) )

—_——

7 3
@ P4n 1O,P(li\/m:Eamdp(AuB)=-§.1=mc1,

(ii) When own Of he
acar :
er needs her car serviced, she phones one of three garages, X or Y or Z. Of her

calls to .
them, 30%, are 1o garage X, 10% to ¥ and 60% to Z. The percentages for the occasions

Wwhen the garage . :
9% for 7. garage phoned can take the car in on the day of phoning are 20% for X, 6% for Y and

\
\

(a) F}ind .the probability that the garage phoned will not be able to take the car in on the day of
phoning.

(b) Given that the car owner phones a garage and the garage will take her car in on that day,
find the probability that she phones garage Y. ‘

[(3+3)+(34+3)=12 Marks])

NICKEINSTEIN...

EVERY NEXT LEVEL OF YOUR LIFE WILL DEMAND A DIFFERENT YOU.
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