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In	engineering,	a	crank-and-slider	mechanism	
can	be	used	to	change	circular	motion	into	
motion	back	and	forth	in	a	straight	line.	 

In	the	diagrams	below,	the	crank	[OD]	rotates	about	the	fixed	point	O.	The	point	C slides	back	and	
forth	in	a	horizontal	line.	[CD]	is	the	rod	that	connects	C to	the	crank.	The	diagrams	below	show	
three	of	the	possible	positions	for	C and	D.	|OD|	=	10	cm	and	|DC|	=	30	cm.	 

(a)		 The	diagram	shows	a	particular	position	
of	the	mechanism	with	|∠DCO|	=	15°.	
Find	|∠COD|,	correct	to	the	nearest	
degree.	 
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(c)		 The	diagramshows	another	crank-and-
slider	mechanism	with	different	
dimensions.	In	the	diagram,	|AB|	=	36	cm,	
|AX|	=	31	cm,	and	|∠BAO|	=	10°.		
(Note:	|∠OBA|	=		90°)	
Find	r,	the	length	of	the	crank.	Give	your	
answer	in	cm,	correct	to	the	nearest	cm.	

	

2



ϯϴ 
 

Yϵ Model Solution ʹ ϰϬ Marks Marking Notes 

;aͿ  
10

sin 15
=

30
sin 𝑥

 

sin 𝑥 =
30 sin 15

10
 

sin 𝑥 = 0∙77645 

𝑥 = 51° 

 
Scale ϭϬ� ;Ϭ͕ ϯ͕ ϳ͕ ϭϬͿ 
Low Partial Credit:  
Sine rule formulated with some substitution 
 
High Partial Credit: 
sin 𝑥 
 

;bͿ 
;iͿ 

 
period с Ϯπ Zange с ΀ϭϬ, ϯϬ΁ 
 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϰ͕ ϱͿ  
Low Partial Credit: 
Weriod or range correct 
 
High Partial Credit: 
Weriod correct and range partly correct 
Weriod and range in incorrect order 

 
;bͿ 
;iiͿ 

 
 
 
 
 
 

   
Scale ϱ� ;Ϭ͕ Ϯ͕ ϰ͕ ϱͿ 
Low Partial Credit:  
ϭ correct new value 
 
High Partial Credit: 
Ϯ correct new values 
 

 
  

𝛼 0° 90° 180° 270° 360° 
𝑓(𝛼) 
;cmͿ ϯϬ ϭϴ∙Ϯϴ ϭϬ ϭϴ∙Ϯϴ ϯϬ 

 



ϯϵ 
 

Yϵ Marking Notes 

;bͿ 
;iiiͿ 

 
 

 
 
 
 
 
 
 
 
 

 

 
Scale ϭϬ� ;Ϭ͕ ϯ͕ ϳ͕ ϭϬͿ 
Low Partial Credit: 
ϭ point from table plotted 
 
High Partial Credit: 
ϯ points from table plotted 
 

;bͿ 
;iǀͿ  

 
Answer͗ diagram Ϯ 
 
refer to the steepness of their graph at the 
three corresponding points 

or 
rely on the original geometry of the 
situation͗ the closer ∠C�K is to a right 
angle the more the connecting rod will get 
pulled or pushed by a small change in the 
crank angle 
 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϱͿ  
Partial Credit: 
�iagram Ϯ identified but without reason or 
with invalid reason 
 

 
  



ϰϬ 
 

;cͿ  
𝑟ଶ = 36ଶ + (31 + 𝑟)ଶ

− 2(36)(31 + 𝑟) cos 10° 

𝑟ଶ = 1296 + 961 + 62𝑟 + 𝑟ଶ 

−(2232 cos 10° − 72𝑟 cos 10°) 

8∙906𝑟 = 58∙91 

𝑟 = 6∙62  

                                     𝑟 = 7  
 

Kr 

 

|𝐵𝑋|ଶ = 36ଶ + 31ଶ − 2 × 36 × 31cos10° 

|𝐵𝑋|ଶ = 58∙91 

|𝐵𝑋| = 7∙675 

sin 10°
7∙675

=
sin ∠𝐵𝑋𝐴

36
 

∠𝐵𝑋𝐴 = 125∙462° ⇒  ∠𝐵𝑋𝑂 = 54∙53795° 

∆𝐵𝑋𝑂 is isosceles  ⇒ ∠𝐵𝑂𝑋 = 70∙924° 

 
sin ϳϬͼϵϮϰ °

ϳͼϲϳϱ
с

sin ϱϰͼϱϯϳϵϱ °
𝑟

 
 

𝑟 = 6∙6145    
𝑟 = 7    
 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϰ͕ ϱͿ 
Low Partial Credit:  
Cosine rule formulated with some 

substitution 
(31 + 𝑟)  
 
High Partial Credit: 
Zelevant equation in  𝑟 

 

 
 
 
 
 
 
 
 
 
 
 
 
 


