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Time Allowed: 60 minutes + 5 minutes reading time.

Teacher:

Topies: Uniform Cirenlar Motion, Curve Sketching.

: ) General Instiuctions:
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There are EIGHT (8) Questions which are not of equal value,

Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged work or
incomplete working.

Start each question on a new page.

Write on one side of the paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write your student number clearly at fhe top of each question and clearly number each
question.

Use g =10ms™ in &l questions.

Total: 50 marks
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Question I (6 marks) o

Given f(x)=x*~1 draw sketch graphs of the following:

@ y=r(x)
B  y=—Jx
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Question 2 (8 marks)

Sketch the following showing any intercepts or asymptotes:

(@ 9 +25x" =1
) ®) (x+3)(y+2)=4
© -9y =1
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Question 3 (10 marks)

‘ _":‘/ﬂ‘he diagram is a sketch of the function y = f(x) which cuts the x axis at x=2and x=5.

The graph has asymptotes x=0and y =0. On separate diagrams sketch:

@  y=|rE)
®  y=r)
@ y=[r@7
@ 2@

@ y=r1(<)

y=4S{-x)

Question 4 (3 marks)

A girl ties a stone of mass 0.3 kg to the end of a piece of string, then swings it in a circle of

radius 1.5m. If the tension in the string is 3N, calculate:

(a) the speed of the stone
(b) the frequency of its motion

(¢}  its angutar velocity
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Question 5 (4 marks)

A 5 metre piece of string 48 has a mass of 4kg attached at point B . The sfring is then

roated about A4 in a horizontal circle. If the string breaks when the speed of rotation
reaches 15 rad/sec,

(2) Find the breaking strain of the string

by  Ifthe dkgmass at B is replaced by a3kg mass at the seme position, and 2 .

kg mass 2 metres from A, find the new maximum speed of rotation (in
rad/sec)
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Question 6 (7 marks)

A railway track goes around a curve of radius 300m. The tracked is inclined at 8°to the
horizontal. The forces acting on a train taking the curve are the weight force mg, a2
sideways fiictional force F and the normal reaction force.

(a) Draw a diagram of the track showing all forces acting on a train taking the
corner,

{t)  Byresolving forces vertically and horizontaily derive an expression for F
that is independent of N.

(&) At what angle should the track be banked for a designed train speed of
20ms™ 9
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" Question 7 (7 marks) o’

A lkg ball is attached to a rigid vertical rod by means of two strings each one metre long.
The strings are attached {o the rod one metre apart. The system is rotating about the rod at
@ radiang per second. Both strings are taught and form an equilateral triangle with the rod.

@
D

1m

What is the tension in the lower string (in terms of @ )?

What is the speed(v) of the ball, if the ratio of the tension in the upper string
to the tension in the lower siring is 3:17

Question & (6 marks)

A smooth hollow cone of semi vertex angle & is placed with axis vertical and vertex V
downwards. A particle P moves in a circle on its inner surface making x revolutions per

second.

(a)

(b}
(<)

Show that the distance () of the particle from the axis of the cone at any

time is: gcc:tf.
drx

If 6=30°and x=1 find VQ.

If the linear velocity is to be doubled, find the minimum height of the cone

End of paper.
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Question 3 Question 4

a. b. f_ _‘; T=ﬂ ! ’ a. T=mre’
r ' =5x3x15*
3=0.3xv2 =3375N
2 =151'5 b.Ty, = mra’
. =3x3xw’
v=-/15ms 90
b, v=ro Ty = Da® +1x 2% o0
V5 =150 =tla*
m=£ 3375=11a"
1.5 1}
=2.538rad/sec 11
@ w=528
c. f*-"E
_238
- 2z
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| Question 6
a.
G-
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2
F =" cos0-mgsin 8 = (5)
r

.; c.
i i mg
¥ ¥ y Substitute:
F=0
e £ b, v=20ms"
y . r=500
, 4 N 4 Horvizontally: 3¢ 202 .
) H i [ ) ] P 0= cos@—10msin @
) ] } AP cosf+Nsinf =—-— (1} 500
; s L N
] 5 ; 10msi116’=m><20 cosd
H i Verticallv: S S00
3 i i ,: ’:.b f= 20°
« Jﬁ\}ﬁ ,, X Ncos@=Fsinf +mg an’ti " 500 x](}y"
R * T e, * Nceos@—Fsing =mg ~>(2) ta.né? _2 i
i 5 ""-.....-' d 25
H (s cosd 8 =4°34*
i L )
+ A Fc0539+Ncos€sinf’7’nﬂcos€—>(3)
r
(2)xsind
Nsinfcosf~Fsin’ @ =mgsiné — (4)




Question 7
T,cos 60
im
T, cos 60
T,sin60 + T,sin 80
a.
. “Horizontaliv:

sin60(%; +1; ) = mra® = (1)

Vertically:
T 00860 =T, cos 60+ mg

cos60(7, — T, ) mmg — (2)

From (1)
%(1} +Tz)=1><3§-cv2
T+h =23
From (2}
1
2
1y E-h=20-@
-4
2T, = w* —20
& -20
2

(5-7,)=10

L=

n:L=3:1
=30
20+ a* MS(‘DZ—ZGJ

2 2
20+ w® =3w’ ~ 60
20* =80
* =40
o= 2«/1_0 rad/sec
v=ro
Y

=30ms™

uestion 8
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a.
. “Horizontally:
| Necos@=mra® — (1)

Vertically:
Nsin@=mg— (2)
2+

tan8=—g—2—
ray

Substitating:

w=2x
£
rdaix?
e geotd
4t

tand =

15,

HP=30"and x=1
10cot30
e
4z
=0.44m

tan 30 =%
h

_ D44
tan 30
=0.76m

ro

d.
v=2%044% 20
=1.76x
r_r%
BV
2
h =2
&
=3.06m
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