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Question 1 (13 marks) Commence a NEW page Mark

(a) A particle of mass 3kg moves horizontally in a straight line with velocity v metres
per second under a constant force of magnitude 5 newtons and experiences a

resistance of 2+ 3V newtons. The initial velocity was vV, metres per second.

(i) Show that the acceleration, X, is given by X =1—v. 1
(ii) Show that v =1—e™" +v, e 3
(iii) Find the terminal velocity. 1
(b)

(i) A particle of mass m falls from rest, from a point O, in a medium whose
resistance to motion is mkv, where k isa positive constant, v is the

velocity in metres per second after time ¢ and g is the acceleration due

to gravity.

Prove that the speed at time fis givenby vV = /éi (I- enk[) 3
v

(ii) An identical particle is projected vertically upwards from O with initial
velocity # metres per second in the same medium.

If this particle is released simultaneously with the first, prove that the speed of the

first particle when the second is momentarily at rest is given by

wi

—;"“, where W is the terminal velocity of the first particle. 5
w+u



Question 2 (13 marks) Commence a NEW page Mark
(a)

+b
()If a>0 and 6 >0 prove that ~(—1~i—~ > \/ab ' 2
d . |
(i) If a,b,c,d>0 prove that ﬁ%ﬁ* > (abed)* 2

(b) Show that 2ab < a’ +b? for all real numbers @ and b. Hence deduce that

Iab+bc+ca)<(a+b+ ¢)’ for all real numbers a,b,c. 3
©
(i) Show that for x >0, x>log,(1+x). 2
HC
(ii) Hence show that e * >nl! for all positive integers n=1,2,3,.... 4
Question 3 (9 marks) Commence a NEW page Mark
(a)
. - m 1 m 1 m
(i) Show that (1+x)" (1-—)" =(x——) 1
X X

(ii) By considering the term(s) independent of x in the expansion of the result

from part (i), justify the result:

100 (100 (100Y’ 100 100
- + -+ = 3
0 1 2 100 50

(iii) Hence or otherwise show that
3 100Y’ 100 100
Sevfl T = S 3
pars k 2 {50 50

(b) By considering the binomial expansion of (1+17)" show that

i— " + | +...=25 00527—[— 2
2 4 6 4

Turn page for last question >



Question 4 (5 marks) Commence a NEW page Mark

A particle is projected from a point O with initial velocity V' at an angle of elevation
o with the horizontal (& is acute).

Ignoring air resistance, and taking the acceleration due to gravity as &, the

equations of displacement are given as:

x =Vtcosa

DO NOT PROVE THESE

1 )
y :—~2—gt2 +Vtsina

Show that there exists a point P on the projectile’s trajectory such that OP is
perpendicular to the direction of the motion at P if tana = 2\/5. 5

END OF EXAMINATION
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