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{a) The motion of an object along a straight hne 1s described by the graph shown below.
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Describe the motion 1n words. (8)

(b) A 10 kg rocket with a thrust of 2.0 N 1s released from rest on top of 2 20 m high
frictionless table. The rocket travels 4.0 m on the table before dropping off the edge

of the table How far does the rocket land from the base of the table? (12)
(20]
(a) Define force in terms of momentum (4)

(b) A man whose mass 1s 75 kg starts to shde down & 50 m high frictionless slope of
angle 20°. A strong headwind exerts a horizontal force of 200 N on him as he shdes.
Calculate his speed at the bottom of the slope

1 using work and energy. (8)
1 using Newton's laws (8)
(20}

(a) The figure below shows three masses.
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Calculate the magnitude and the direction of the net gravitational force on

1 the 20 0 kg mass (8)
n the 50 kg mass Give the direction as an angle (7)
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(b} The speed of a satellite 1n a circular orbit of radius r around a planet of mass M 1s

[GM
1= —:_— Determine the equation relating the period T of the satellite and the
radius 7 (3)
[20]

4. (a) Calculate the moment of inertia of a thin rod of length L and mass M with umform
density, rotating about an axis through one end of the rod (10)

(b) A 15 em long 200 g rod 1s pivoted at one end A 20 g ball of clay is stuck on the
other end What 1s the period if the rod and clay ball swing as a pendulum? (18]
20,

5 (a) Write down Bernoull: equation for flmds and explain what all the symbols in the
equation represent (6)

(b) A 20 mL syringe has an inner diameter of 6.0 mm, a needle with inner diameter 0.25
mm, and a plunger pad {(where you place your finger) diameter of 1 2 cm. A nurse
uses the syringe to inject medicine into a patient whose blood pressure is 140/100

1. What 1s the mimimum force the nurse needs to apply to the syringe? (7)
1n The nurse empties the syringe n 20 s What is the flow speed of the medicine
through the needle? (7)
(20}

PHYSICAL CONSTANTS AND MATHEMATICAL FORMULAE

Physical Constants

gravitational constant G=667x10"'Nm?kg™?
gravitational acceleration g=981még?

mass of the Sun Ms =199 x 10¥kg

radius of the Sun Rs=696x10°m

mass of the Earth Mg =60x10%kg

radius of the Earth Ry =64x10°m

760 mm of Hg latm = 1013 x 10° Pa
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Differentiation
£a" = nz™! £ tanz=sec’z
o o Lo (-7
£z = } 2 cor (5= s
Lo = cos &t (2) =z
£ cosz = —sinz asmh ! ()=t
4 simhz = coshz 2 cosh™? (§)=7.-E;;i§7
4 coshz = sinhz s tanh ™! (B) =52
2 cosecr = —cosecz cotx F(uv)=Lov+ud
24 secx = secz tanz L(4) =4 [By-ud)

Definite Integrals

f e Fdr = = (n>20 and a>0)
0 a*
+00 e—un dx _ E
oo a
+co
2 —ax? dr = E L
f_m e 2V
b b
d b d
'/auagda: = uva—fad—;vdx
moment of nertia I, = I+ 1
Trigonometry
sin(e+b)=smacosbtcosasinb et® = cos 0+ 1 s1n 0

cos{a+b)=cosacosbFsmasmb

tan ¢ + tanbd

+4) =
tan(a + b) lTtanatanb
sin 2a =2 8N acosa

cos 2b =cos® b —sin? b

cos 3(a — b)

sma—smb=2smi(a~0b)cosi(a+b)

sin a +sm b =2 sin 3(a + b)

cos a+cos b= 2 cos{a+b) cosi(a—b)

cos @ —cos b= —2 smi(a+b)sin3(a—b)

cos 6 = [e? +e )
sin 6= 1e? —e )
e¥* = cosh z + smh z
cosh 8 = [e? + &7,
sinh 6 = 3[e? — 7]
cosh® z —sinh® £ =1
sin? 6 = L [1 - cos(20)}
cos? 6 = § [1 + cos(26)]
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Vectors

A-B=A.B,+AB,+ A,B, = |A||A} cos 8
A x B = (AyB, — A:B,)1+ (A:B. — A.B,)] + (A.B, - A,B,)k

A (BxC)=B (CxA)=C-(AxB)
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- 04, 04, OA, BA,, AN -
x (a‘—;‘)ﬂ‘(az ax)+("a?"ay)k

= = 6%5 Po 6%
V Vo= 32 -[~W+6z2

Vx{(V¢)=0 and V (VxA)=0
Vx(VxA)=V(V-4) VA
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