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GENERAL ENGINEERING SCIENCE |

Attempt ALL questions
Marks for each question are shown in brackets.

Section A

1. (a) Determine the value of ‘x’ in the following expression if a = -4, b=-5¢c=-3:
a’x + bec = cx (4)

(b) Simplify the following expression:

G”%)""’% (4)

2. (a) Rearrange the following expression to make ‘a’ the subject:
(4)

= t+1at2
s=ut+

(b) Simplify the following expression:
3X 22X X

2 35 (4)

3. (a) Plot the points shown in Table Q3 using an appropriate scale and draw the

best fit line. (4)
(b) State the general law of a straight line graph. (2)
(c) Determine the equation that best represents the data from your graph. (4)
X -2.00 0.00 2.00 4.00 6.00 8.00
y -1.67 -1.00 -0.33 0.33 1.00 1.67

Table Q3
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4. (a) State Pythagoras's Theorum, for the triangle shown in FIG Q4. (2)
(b) Calculate EACH of the following:

(i) the length of AC; 3)
(i) the angle at C. (3)
L}
10m Um
A <
Fig Q4
5. (a) Define the term scalene triangle. (2)

(b) For the shape shown in FIG Q5, determine the angle MBD describing your
reasoning. (6)

FIG Q5
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6. Fc;r ;he diagram shown in FIG Q6, determine the area of the shaded section when
ris 2 cm. (8)

A

FIG Q6
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Section B

7. A pump is accelerated from 200 rpm to 1000 rpm in 20 seconds.

Calculate EACH of the following:

(a) the angular acceleration in rad/s’; )

(b) the final instantaneous linear velocity in m/s of a point on the pump i
impellor perimeter with an effective diameter of 0.3 m.

8. Acastlmofmofzokghasahodmmalforoeof180NappuedtoitMﬂch
causes acceleration in a frictionless horizontal plane.

Calculate EACH of the following, ignoring friction:
(a) the acceleration of the body; (4)
(b) the distance the body will travel from rest in 8 seconds. (4)

9. FIG Q9 shows a loaded uniform beam with a mass 800 kg.

4

*i”fr,. 1""‘ ‘ B B

)

im

Ra Ral
Fig Q9 (not to scale)
Calculate EACH of the reaction forces at A and B. (10)
10. (a) For a simple machine define the term Force Ratio. (2)
(b) For a simple machine define the term Velocity Ratio. (2)
(c) State the expression for mechanical efficiency of a simple machine in terms
of force ratio and velocity ratio. 2)

' (d) State why mechanical efficiency is always less than 100%. 2)
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11.  (a) Describe what is meant by shear stress. (2)
(b) A hydraulic press is used to punch rivet holes in metal plate. The plate is
5 mm thick and the holes required should have a diameter of 10 mm. A
force of 40 kN is required to punch the hole.

Determine the shear stress at failure of the metal plate (6)

12. (a) State the difference between static and dynamic friction. (2)
(b) A container has a mass of 400 kg and is pulled along a horizontal plane by a
cable. The cable makes an angle of 10° above the horizontal and has a
tension of 1.8 kN when pulling the container at a constant speed.

Determine the coefficient of friction between the container and surface. (6)
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Section A

1. (a) Determine the value of ‘x’ in the following expressionif a = -4,b=-5,C= -3:
(4)

a’x + bc = cx

(b) Simplify the following expression:

(;-+3-;—)x2% @

]

la (-—(\)L x (—5)( ‘}) -3)x
6= + IS = — 5%
e+ 1S = O

_ -5
19 = =
— .—\f

- ,/q
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2. (a) Rearrange the following expression to make ‘a’ the subject:

.4 (4)
S=I.II’+ECH.'

(b) Simplify the following expression:

3 2X 4X
T 1 7 (4)
l <
n) 5=u.jc* -—_é-’a.k
o B
s —uwk-= "I.;“-e
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3. (a) Plot the points shown in Table Q3 using an appropriate scale and draw the -./ 74 T B o
best fit line. “@ = v I
(b) State the general law of a straight line graph. @ 168t o
(c) Determine the equation that best represents the data from your graph. @ ne | X
X Zo0 {60\ 20 | 40 | 60 | 80
r y [ & l (LOO)l -0.33 1 0.33 ‘ 1.00 } 1.67 J 1
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(b) Calculate EACH of the following:
(i) the length of AC;

(ii) the angle at C.

4. (a) State Pythagoras's Theorum, for the triangle shown in FIG Q4.

@)

3)
(3)

P 2
a SEVIIEN
S
= |
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5. (a) Define the term scalene triangle. (2)
(b) For the shape shown in FIG Q5, determine the angle MBD describing your

reasoning. (6)

A D

..
B
C
FIG Q5

q) Al 5]!!:) ))«}m}’
A\\ u\7|0 J‘}‘)-’-’Vd

s

anlgesin a vertical angles
i_. triangle sum have the same
| DY to 180° value
| g0
— 134
-'----___

(74
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ris2 cm.

6.  For the diagram shown in FIG Q6, determine the area of the shaded section when

FIG Q6

®)
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AM‘G\_ Ol, r_‘~f"~(‘1
G = T ('?-Y’ = [L-S64 37

brele = cvile) = 7 33q0] 0"

Ty

we divide by 3, as we only want a little section of it.
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Section B

7. A pump is accelerated from 200 rpm to 1000 rpm in 20 seconds.

Calculate EACH of the following:
(a) the angular acceleration in rad/s%; “
(b) the final instantaneous linear velocity in m/s of a point on the pump @
impellor perimeter with an effective diameter of 0.3 m.
Y1 feds / seC
=4 a4dds
Lao W L S wsk.§7 Ll =60 _ 299y
. O see =40 |
| it '

(5% Rd WFIAES Lds sec
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8. A casting of mass of 26 kg has a horizontal force of 180 N applied to it which
causes acceleration in a frictionless horizontal plane.

Calculate EACH of the following, ignoring friction:
(a) the acceleration of the body; (4)

(b) the distance the body will travel from rest in 8 seconds. (4)

| 70N

Z ‘Lék)

c\) F= ma
(O = L6 =&

189 _ §.915 /5T
26
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9. FIG Q9 shows a loaded uniform beam with a mass 800 kg.

- ISKN 40 kN
... B \ AV
L 1.5m 30 kN \:‘:/ b O Lr
- e 7 i
‘ o sodky [,
R, - B Rnr, !
% S Fig Q9 (not to scale)

Calculate EACH of the reaction forces at A and B.

(10)

(Ve [J\cé) (’Fj) Force ( k }\J) Distence (r*-) Mo \,NAJ'/'—- (k/\) v\) Roteh:va @‘(_/C)
" ’ o 3 60 C
N L L 14Q C
> C
w, 46 7 249
Bean | @O | .80 | 35 27 uew C
% % X 6 (x PIC.
|sum of the anticlockwise moments = sum of the clockwise moments |
(e = US46041%0 1240 T 27 468
G > = 5570 - b %
Mo = » = Gqrorekn
|sum of the downwards forces = sum of the upwards forces |
30 120+ 35440 4 7,808 = ﬂﬁr* Gr.078
- ﬂ/;, + 472 0734

1272.34¢

Lfo??kw=- ﬁij
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10. (a) For a simple machine define the term Force Ratio. )
(b) For a simple machine define the term Velocity Ratio. (2)
(c) State the expression for mechanical efficiency of a simple machine in terms
of force ratio and velocity ratio. (2)
(d) State why mechanical efficiency is always less than 100%. (2)
€3

This example would give
@) ﬁdl’(t. |'J’ L_‘& - ‘O(J ” — o) a 10:1 ratio, which means

- for every 1 Newton
@ | & F“J" =
)F gric A

applied, | could life 10
@ (CRY

MNewtons worth of force.
o] (e .,,Au)

Forte Ap‘)li“\

Th I Id
Dibnee | beord |9 e
nThe = = 1O |hich means I would
have to travel 10
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Didmee AN thped frecd e

load.
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( ,.\qw.r-‘t" I?.J-w)

= Fore L o= 39
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o\) ks el "J/ Pyt

|you cannot exceed 100% efficiency, you cant even have a 100% efficent machine! I
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11.  (a) Describe what is meant by shear stress. ) r’> 5‘\'F¢§> = —%—' = M/M

(b) A hydraulic press is used to punch rivet holes in metal plate. The plate is

5 mm thick and the holes required should have a diameter of 10 mm. A

force of 40 kN is required to punch the hole. Ithe stress required to shear or break a material I

Determine the shear stress at failure of the metal plate (6)

(001!1

/
SM“

.5}:‘(.5.5 = L"Olooo__
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)
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77777777 27 DR
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stes = k0000 - 2.54.€k Nfan™
IS 7.0746
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12. (a) State the difference between static and dynamic friction. (2)
(b) A container has a mass of 400 kg and is pulled along a horizontal plane by a
cable. The cable makes an angle of 10° above the horizontal and has a
tension of 1.8 kN when pulling the cohtainer at a constant speed.

Determine the coefficient of friction between the container and surface. (6)

Static friction is the friction force felt while
an object is still static

Dynamic friction is the friction force felt while the object
is in motion. It is often less than the static friction.
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\3

next we need to look at the vertical and horizontal forces.
The force being applied is at an angle, so lets break that down

\er}-' b I—\w'.wnlruk Frrpjriu"
— —
S OH CaR
sa 10z 9 cos 0= =
e 190 ]:(“ = p N
00 sin 10= el = 2.(s 3611 .GLY33
312 5PN | #72. |+ 7265 =/"\ '
|lhisisthepushingfor(e |
&L L}OQ)(‘I'SI = 'qu,fAA) ddn I}}ZGS_ =
|gravity still pulls the box down | 5 -é ‘ ‘h}}} /.&
\,
ﬁi—— 36 WWBIN dowa O Mg = /u\
\/ :jhls is thedto;al
Fae = N
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draw a diagram!

(00k,




