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GENERAL ENGINEERING 5C|ENCE I
Attempt ALL questions

marks for each question are shown in brackets

Section A

2

@ Simplify EACH of the fOHUWing expressions showing working:

@ (23x 52)+ 32 (4)
(55-27)x3! (4)

@ A lifeboat davit has a straight arm pivoting at deck level as shown in

Fig Q2. When launching the lifeboat, the davit arm makes an angle of 10° to the
deck.

Determine the required length of the davit arm so that there is a clearance of
0.8 m between the ship and the lifeboat at launching. &

Hull
Plating

Fig Q2
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@ A round copper rod 25 cm long with diameter of 60 mm is to have a flat surface
36 mm wide ground along its length as shown in Fig Q3.

[ Determine the remaining mass of the copper rod. (8)
; y 3
" Note: the density of copper 1s 8750 kg/m
1 36mm’ ’
Fig Q3
(a) Plot the following (x,y) data on a graph: (4)
X -2 -1 0 1 2 3

> y 5.8 4.4 3 1.6 0.2 -1.2

(b) Determine an expression relating the x and y coordinates. (4)

(c) Determine the value of y when x = 1.5. (2)
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Section B

@ A stationary mass of 120 kg has a force of 625 N applied to it which Causes
accelerated motion on a frictionless horizontal plane.

Determine EACH of the following:

i (a) the acceleration of the body; “)
(b) the distance the body will have travelled after 6 seconds. (4)
M
fB) A fan has a diameter of 0.5 m and rotates at 120 revs/min.
Determine EACH of the following:
At (a) the linear velocity of a point on the rim in m/s; (3)
5 (b) the rotational speed of the fan in rads/s; (3)
(c) the number of radians turned when the fan rotates through 320°. (2)
®. A uniform beam with a mass of 800 kg is loaded as shown in Fig Q9.
Determine EACH of the following:
8 (a) the reaction force at the support A; (7)
(b) the reaction force at the support B. (3)

Beam mass = 800 kg
250 kg 500 kg 1000 kg
e m | 2m

10m ‘ 4m

== Fedl o= -
- = <t o et -

Fig Q9
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Fig Q10 shows a section of 3 steel support column 20 m high. Th]e column has a
mass of 7.2 tonnes on top of it, The density of steel is 7600 kg/m

Determine EACH of the following;

:ﬁiﬂ—ﬂj (a) the compressive stress at the top of the column; @
1 (b) the compressive stress at the column base. &

:S f'?ﬂu

—

Fig Q10

'@ In relation to the strength of materials explain what is meant by EACH of the
following terms:

(a) Hooke’s Law; (2)
(b) Young’s Modulus; (2)
(c) Stress; (2)
(d) Strain. (2)

@. A hoist has a pulley and axle with the following dimensions:
Pulley diameter = 200 mm  Axle diameter = 50 mm
) Produce a simple dimensioned sketch of the lifting machine. )
(b) Determine EACH of the following:
\ the movement ratio of the machine; 3)

(ii) the efficiency of the machine if it requires an effort of 400 N to just lift
a mass of 90 kg. (3)

L
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@ Simplify EACH of the following expressions showing working:

@  (25x53)+ a2 (4)

(53-23)xst

) Ny 252 4

3412\ R
e — -‘— ——
3+ 9 3 ¥

\of 2
363, 38 - <2 SR
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@ 5‘"1[3'“'" EA{‘_H of T.hE f{:llcrwing expressions shﬂwrng IH'D'I'H“"!.:

@  (25x5)+ a2 (4)

(s3-22)xa
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diameter of 60 mm is to have a flat surface
3) A round copper rod 25 cm long with 2 D
36 mm M:':- ground along its length as shown in Fig Q3.

Determine the remaining mass of the copper rod. (8)

Note: the density of copper is 8750 kg/ m’

Fig Q3
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@ (a) Plot the following (x,y) data on a graph: 4)
H 2 -1 0 1 2 3
i y 5.8 4.4 3 1.6 0.2 -1.2

(b) Determine an expression relating the x and y coordinates. 4

{c) Determine the value of y when x = 1.5. 2)
c A 2
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5. Fig Q5 shows a diagram of a crane jib AB with load suspended from a cable OB.

SR I e 8t A tiatite | 1l when the cable length
OB is 7 m. at the jib makes with the wa "
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s ot = brxt —2be cas A
a 1+t = L,’-+‘|1' "Z(h)(Q) (o) %
L} X \M:\ﬁ-i‘al - 3L o\ x

4q =%

4413 = (oS x>
-7

2
}- - £g9s 3L
i,

f,,}-l(l:%) = |ug.184%



Full written solutions. Online tutoring and exam Prep www. SVEstudy.com DavidlamesGallimore42@gmail.com

:6} A floating buoy is made by joining a hemispherical base to a round based cone as
shown in Fig Q6. The cone height is 10 cm and the sphere has a diameter of & cm.

Determine EACH of the following:

—  (a) the total volume of the buoy; (4)
I (b) the surface area of the completed buoy. 4
i 1
;L
Fig Qb (not to scale)
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Section B

@ A stationary mass of 120 kg has a force of 625 N applied to it which causes
accelerated motion on a frictionless horizontal plane.

Determine EACH of the following:

i (4)
(a) the acceleration of the body;

(b) the distance the body will have travelled after 6 seconds. (4
M
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CI;J A fan has a diameter of 0.5 m and rotates at 120 revs/min.

Determine EACH of the following:
¥ {a) the linear velocity of a point on the rim in m/s; 3
i ib) the rotational speed of the fan in rads/s; 3)
{c) the number of radians turned when the fan rotates through 320° 2)

m) I{neﬂr ul.l = "'F-“f“’.s K f“d/sz.r;
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Q A uniform beam with a mass of B0O kg is loaded as shown in Fig Q9.
Determine EACH of the following:
{a) the reaction force at the suppart A;
{b) the reaction force at the suppart B.

www. SVEstudy.com DavidlamesGallimore42@gmail.com
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Fig Q10 shows a section of , sieel 5y h. The column has a
pport column 20 m higl
j mass of 7.2 tonnes on top of it. The density of steel is 7600 kg/m’

petermine EACH of the following;

228 (a) the compressive stress at the top of the column; i
i (b) the compressive stress at the column base. 2
?ﬂ W
18mm
Fig Q10
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@ In relation to the strength of materials explain what is meant by EACH of the

following terms:

(a) Hooke’s Law; @
(b) Young's Modulus; (2)
{c) Stress; @)
(d) Strain. @)

a)Hookes law states that the extension of a material is directly proportional to
the force applied. This is still within its elastic limit

E‘A‘!ni}l,\ = Fdrre ¥ Cdt‘/}«izi R

b) Youngs modulus is similar to Hookes law but provides us with a more
detailed view

Eldhy - S22 o L
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Youngs modulus of Elasticity has more input values than Hookes law. We need to

calculate stress of strain, which can be done by dividing the force applied, over the

cross sectional area (stress) then divided this by the change in length over the
original length (Strain)

c) Stress is the compression, tensile of shearing force experience by an
object, divided by its cross sectional area of the part affected.

The units are usually N/m#2

e oy = jicj_[if.—

A 2ea

d) Strain is effectively a measure of the extension or compression of an
object. It has no units, and can be calcualted by the following formula

5Jf favmn = AL- = _E_L’“:\]‘z' in \i’“‘?‘l’\)
T .a(';:]intl |{nj1'b\
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(ﬁ. A hoist has a pulley and axle with the following dimensions:

Pulley diameter = 200 mm  Axle diameter = 50 mm

() Produce a simple dimensioned sketch of the lifting machine. @ r\ a” ¥ / D 2 Lr‘
(b) Determine EACH of the following: k \ ﬂv‘&\ﬂ = SLO
(@)  the movement ratio of the machine; @) ‘,l 2 o 7 A

(i) the efficiency of the machine if it requires an effort of 400 N to just lift
a mass of 90 kg. (3)
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