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Gtc1c!e 8 Science 
Vnit D: Topic 1.0 

1. List two simple machines that can be founc:1 on c1 mountain bike.

2. Explain the cliffetence between c1 simple machine c:1ncl c1 complex machine ancl
give an example of each.

3. Finish the chart
Simple Machine Description Picture 

A simple mc1chine that 
consists of a cylinclet with 
a gtoove cut in a spit.ti on 

the outsic:le. 

Lever 

' 
Wheel 4nq ::txle 

I 

11 
A simple machine that is c1 
scientiHc n<1me fot a tclmp. 

Levers, Wheel and Axel, Screw

Complex machines are made up of two or more simple machines.  
Simple Machine: Lever
Complex Machine: Axe

Screw

Rigid board that pivots
on a fulcrum

Wedge

Blunt at one end,
sharp at the other, 
can be forced into 
an object

A large diameter wheel
attached to a smaller
diameter wheel

Pulley
A series of grooved wheels
with rope or cable running
through them

Inclined Plane



A wedge to punch a hole in your paper

A lever to pry a staple out of your paper

A lever to catapult an eraser across the room

Archimedes Screw
Various pumps, ex) Diaphragm Pump

Help make difficult tasks easier; help efficiency in the production of materials 



See next page

See next page

Use, purpose, brand reputation, warranty, service accessibility 

efficiency, appearance, cost, etc

Advancements in Science

Changes in Society
Changes in the environment



Systems that Transfer Forces 

A linkage is used to transfer Machines may use 

or Qj-lf^H. to transfer energy from one place to 

another. Belts are more flexible but, chains have (Jr\6rx£ D -" > - ( j 

Transmissions are designed to t____̂ _ ^ ' r V
 Z^'K V'} ^ S 

When a car is in low gear the T ~ f r w v . n i 9 ^ . p ^ ___jy_-__ ^ U 

t g _ -W7 <a lory, . 
How Gears Work 

Gears are important because they 

o 

l ^ ^ r 0 £ _ Gears work together in 

\ ___ _ _ of two or more wheels. Gears are used to charge the p 

and to i ^ ' ^ . oJ ^ € S L 

- 2 ) Driven G e a r - \ J^l \\ | r«ncWJ - U ; SvoJ l ^k&ef 

- Gears that increase the speed of rotation in a device are called 

- MV^fM, . when you turn the larger wheel (driving gear) 

- the smaller pinion (driven gear) turns at least twice as fast. 

- Gears that decrease the turning speed in a device are called Ctp-^C-^ 

In this case, the driving gear is smaller and has fewer teeth than the 

driven gear. 



Name: 

Unit D/Section 2 Review Sheet 

Define the following and provide an example: 0 

1) input force: J ^ - ^ ^ ^ ^ t t ^ < > 

Mechanical Advantage 
Formula: 

The mechanical advantage (MA) of a machine refers to the number of times a 
machine P^tllflf'iU the force exerted on it. The trade-off for the force 
is distance. MA is calculated by dividing Qi4-|,cr cj_f_£<, by the 

f A Vos~6f, . Ma is measured in . 
Answer the following showing all work: (3 marks) 
Output force = 10 oN 
Input force = 25 N 

/ 

Formula: 
Speed Ratio 

Speed measures the ^ o k j _ _ __ ^ . The 
speed ratio (SR) is calculated by dividing the lf\ ftvr rt<V^^L by 
the Qu-VPiA- cjjU____i> r 5 
Speed ratir} is measured in . 
Answer the following showing all work: (3 marks) 
If we pull an item with a pulley two meters but the item moves for 8 meters 
calculate the speed ratio. 

8 
Efficiency 

Efficiency r 1 l\ y f 
~ j i i 1 . i • • . 1 i 1 

S1V O.o ^ ^ 



Work 
Formula: 

\ K j J ° -î Tieeded before you can say work has been done. 
The amount of w 
i) (VOr ftJr 

depends on two things 

Work is calculated in _ o r 

Answer the following showing all work: (3 marks) 
Lifting a box takes 20 N of energy and the box is moved 6 meters. 

Please answer the following on a separate piece of paper: 

SHOWING A L L WORK calculate the mechanical advantage, speed ratio, and 
efficiency for each of the following: (27 marks) 

c) 

a) Input force = 10.2 N 
Output force = 20.0 N 
Input distance = 2.0 m 
Output distance= 1.0 m 

Input force = 3.5 N 
Output force = 10.0 N 
Input distance = 15.0 m 
Output distance= 5.0 m 

b) Input force = 20 N 
Output force = 8 N 

Input distance = 0.8 m 
Output distance= 1.6 m 

d) Input force = 15 N 
Output force = 6 N 

Input distance = 6 m 
Output distance= 2 m 

3) Calculate the work done when a 750N table is pushed 1.2 m (3marks) 
4) A 45 N trunk is lifted .6 meters. Calculate the work performed. (3marks) 
5) A student does 260 J of work to move a box 13 meters. What force is 

required to move the box. 
6) A pulley system allows a load of 525N to be lifted by an 80 N input force. 

What is the MA of the system? (3marks) 
7) A hydraulic lift has 2000 N applied to an input piston that has an area of 

50 cm.2. The output piston has an area of 200cm2. (3marks) 
a. What is the pressure on the liquid exerted by the input piston? 
b. Calculate the force on the output (large) piston. 
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���<RX�SXW����QHZWRQV�RI�IRUFH�RQ�WKH�KDQGOH�RI�D�FDQ�FUXVKHU���
7KH�FUXVKHU�RXWSXWV����1�RI�SUHVVXUH�RQ�WKH�FDQ���:KDW�LV�WKH�
PHFKDQLFDO�DGYDQWDJH"

���7KH�FDQ�FUXVKHU�UHTXLUHV�DQ�LQSXW�GLVWDQFH�RI���P��WR�PRYH�
���P���)LQG�WKH�6SHHG�5DWLR

���&DOFXODWH�WKH�HIILFLHQF\�RI�WKH�FDQ�FUXVKHU

������1�RI�IRUFH�LV�UHTXLUHG�WR�PRYH�WKH�FDQ�FUXVKHU���
PHWHUV���&DOFXODWH�WKH�:RUN�GRQH�RQ�WKH�FUXVKHU�

���$�IRUFH�RI����1�LV�DSSOLHG�WR�WKH�LQSXW�SLVWRQ�RI�
WKLV�D�UDP���7KH�SLVWRQ�KDV�DQ�DUHD�RI����P����+RZ�
PXFK�SUHVVXUH�FUHDWHG"

���$�WKLQ�SLSH�IXOO�RI�ZDWHU�FRQQHFWV�WZR�SLVWRQV���7KH�ILUVW�
SLVWRQ�KDV�D�VXUIDFH�DUHD�RI���FP����7KH�VHFRQG�SLVWRQ�KDV�D�
VXUIDFH�DUHD�RI���FP����$�IRUFH�RI����1�LV�DSSOLHG�WR�WKH�ILUVW�
SLVWRQ

8QLW�'�&DOFXODWLRQ�5HYLHZ

0HFKDQLFDO�$GYDQWDJH
0DFKLQHV�PDNH�ZRUN�HDVLHU

0DFKLQHV�FDQ�KHOS�XV�GR�WKLQJV�ZH�
FRXOG�QRW�QRUPDOO\�GR�RQ�RXU�RZQ�

0HFKDQLFDO�$GYDQWDJH

$PRXQW�E\�ZKLFK�D�PDFKLQH�FDQ�PXOWLSO\�D�IRUFH���
&DOFXODWHG�E\�GLYLGLQJ�WKH�RXWSXW�IRUFH�E\�WKH�
LQSXW�IRUFH

,QSXW�)RUFH
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6SHHG�5DWLR
$�PHDVXUH�RI�KRZ�WKH�VSHHG�RI�DQ�REMHFW�LV�
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6SHHG�5DWLR� ,QSXW�GLVWDQFH
2XWSXW�GLVWDQFH

��RU��

65� �
GLQSXW

GRXWSXW
ZKHUH�G�LV�GLVWDQFH

,I�D�SXOOH\�KDV�D�VSHHG�UDWLR�RI����LW�PHDQ�WKH�URSH�LV�
EHLQJ�SXOOHG���WLPHV�IDVWHU�WKDQ�WKH�VSHHG�RI�WKH�
ORDG�PRYLQJ



(IILFLHQF\�3UDFWLFH

���$�VPDOO�SXOOH\�KDV�D�0HFKDQLFDO�
$GYDQWDJH�RI���DQG�D�VSHHG�UDWLR�RI�
�����+RZ�HIILFLHQW�LV�WKH�SXOOH\"

���$�VHH�VDZ�UHTXLUHV����1�RI�IRUFH�
RQ�WKH�LQSXW�VLGH�WR�WUDQVPLW����1�
RI�IRUFH�RQ�WKH�RXWSXW�VLGH���7KH�
VSHHG�UDWLR�RI�WKH�VHH�VDZ�LV�����
+RZ�HIIHFLHQW�LV�WKH�VHH�VDZ"

���&DOFXODWH�WKH�HIILFLHQF\�RI�WKLV�HJJ�EHDWHU��

(IILFLHQF\� 0HFKDQLFDO�$GYDQWDJH
6SHHG�5DWLR

;����

,QSXW�)RUFH������1
2XWSXW�)RUFH�����1
,QSXW�'LVWDQFH�����FP
2XWSXW�'LVWDQFH����FP

�

7KH�0HDQLQJ�RI�:RUN
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&DOFXODWLQJ�:RUN
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RI�ZRUN�GRQH�GHSHQGV�RQ�
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ZRUN�YLGHR�
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�P���
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3� �
$��P��
)��1�

7KH�+\GUDXOLFV�LQ�WKLV�&DGG\�XVHV�
�����1�RI�IRUFH�RQ�K\GUDXOLF�
SLVWRQV�ZLWK�DQ�DUHD�RI�����P�

&DOFXODWH�SUHVVXUH

,1387�3,6721 287387�3,6721

)RUFH����1
$UHD����FP�

�VPDOO� �/DUJH�

)RUFH��""1
$UHD���FP�

:H�ZDQW�)25&(�DW�
WKH�RXWSXW�SLVWRQ

$UHD�RI�RXWSXW�SLVWRQ�

)RUFH�RI�RXWSXW�SLVWRQ

$UHD�RI�VPDOO�SLVWRQ

)RUFH�RI�LQSXW�SLVWRQ
 

$�LQSXW
)�LQSXW

 $�RXWSXW
)�RXWSXW
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