
"' 
CVl1~ 7n)Ou.s po-.rf- IrE ~O/z.. 

(Vlo cJ..uAR.. 4- C , b 

~~~ 1\.4~ ~ 

S~ ~ :bT~ 

I. [0.-) (I) 

z 

h 

\'l' d::z_ -t-("t +~ olz ) <hi ; L-k 1-(r+th)k 
()1: cJ.z ch- :;:.~ c1nL tLz.. 
~ ax.. 


d3- =: ~ 

o-z- c1x­



i~ I'll /etr~'y\j IN. r-. b, "Z., 

'Y =={ ~)z. + A 
2e-n rlh-oo~ '-<L q-k. ~ ~ ttL 

,', '7;:>-0 td- z..-:=-l1 

o ;- sW, h A-f 
th< 

r '(;: it (2-~) 
-

b) i) E 
~ 

~ r ,~:1! {-z.-k) 

~ ,/<wi ~= , ~I 

tA.:z 



c~ u..=-u ~ 2:=0 .'. A=~U 


.-. u~ fA t (if):z.{ ~ -01­

~ r.<, ~ .....,ft. ?t .PO = 01! 
o ;:: (J dh - -L Jt (h 3b ) 

7h< SJ ~ thi/ 

.'. 5?~~ ~ t ( h3t) 



I{U)~~O\A~ 
~CQ., I 

J:";: ~e 
vv 

<;0 ~'cJ ~M :: ~I- ho 
IS 



2,. CL) 	 ., GotrJ ok ~ -F 
h~ 
"ChJIo~k~ 
~ l.nvv ~ 

~ t~S:~: ~ 1M 1- c~vf-
~ & 	 C'~J-S'~ ~~ 

b) ;) 

~ IN\'~~1 ~~ r7t-J.,t.uA «A ") fl­

.r"~ c~ f/V\ to I)/)}L ("Av~. 

http:r7t-J.,t.uA


~. 



o 
-"'~ .. 
~ 

~ 

~: CAts e 

hf4i!x: J Ib«"Z--3R. L r 

::: Jr3. 7 f<. 
-:: ::r 

h"",.; ~ J4-r<~>R-z " 

.~ ~ 

-~ I r-~". l~ .~'. 
~ ""-'M.ftU'VV) a~ 

e- = 30°, 

-=- J3'r<... -"LrE: 
e- =' 50° v( 

sk720
Rectangle



iv) ~ OV\. No ccvv(Q a.)(- A I .' 

/ ~ ~It' 

v--Qk~ ~~ 
I ((w , 

o +------a-!t 

o 

a(~~: 


o 

(l{{tII. ) ~ ::: w7..2r<.. ~Y:J
0 

if +J2:'2 t'<­
:: tA}-t< +-JE1- 2(( 

tr 
= w't~'i f 



s c0 

p~~~ 4~~~: 


" ~u-~'c. ~ h.J/Ly 
o~~~ wJ~ 
o~ ~ IT/M l 

o ~~ W/lMJ 

(J c+- 1JL 
o ~ i=/kWk 
Q~~ 

{} ~clos~ ~ 




t'LD a(~' ~~ ~ ::::. {CVOZ+O-)Vd 

~ ~ IN\ = ~ tNJI­

ilM (p- P.) -- -611 (Po) 

i¥l - p-~ > 1:- -/
~ -- ~ ~ 

~ -: (p- -Po) t-(f./\ 

(? ==- {p- (CVd'-+-a.)V~+_ 
=:::::::­



- - -

-4 
e--:Pc 

e-
~ 

..... 

VMfr£.1 V 

Vf 
\I~ 

f .: C \I t..-f tA.. 

~ :::- (cv1.+q)V 

-. 



j 
j 

j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 

j 
j 
j 
j 
j 
j 
j 

j 
j 
j 
j 

j 
j 

j 
I 

~ VI' ;f- ~~? 
.: p= Ccv/+'0 ~ 

f ~ C v,,"l + a:~ 

..... 
, , Pol:: VV\ cLv. vftil 

j: . ctv.. F;t. 
~ ..... j
ilk yv\ vr. j 

j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 
j 



4Cl6 2012 Examiner's comments 

Ql Hydrodynamic bearing 
Part (a) was generally answered well. There were many good solutions to part (b)(i), but 
many other solutions involved vain attempts at manipulating formulae from the data sheet, 
with little account taken of the specified slip conditions. Most candidates failed to make much 
progress with part (b)(ii). 

Q2 Cam mechanism 
The discussion parts of the question were answered well. The equivalent mechanisms 
sketched in part (b)(ii) were often wrong or lacked sufficient detail. In part (b)(iv) many 
candidates were able to fmd the velocity, but solutions to the acceleration were poor. The 
most common approach was to dcrive an expression for the height of the follower in terms of 
the cam angle and then to differentiate twice to fmd the velocity and acceleration. The 
velocity was usually found correctly, but failure to account correctly for the motion of the 
upper link of the equivalent mechanism led to wrong answers for the acceleration. Only a 
handful of candidates used unit vectors or velocity/acceleration diagrams. 

Q3 Hybrid drive 
The discussion part of the question was answered well. The derivations in part (b) were also 
answered well by most candidates. There was a range of answers to part (c), with no 
particular error predominating. Many candidates sketched an appropriate graph of power first, 
but then sketched a graph of vehicle speed that was inconsistent with this. 
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4C16 2012 Examiner's comments 

Q 1 Hydrodynamic bearing 
Part (a) was generally answered well. There were many good solutions to part (b)(i), but 
many other solutions involved vain attempts at manipulating formulae from the data sheet, 
with little account taken of the specified slip conditions. Most candidates failed to make much 
progress with part (b )(ii). 

Q2 Cam mechanism 
The discussion parts of the question were answered well. The equivalent mechanisms 
sketched in part (b)(ii) were often wrong or lacked sufficient detail. In part (b)(iv) many 
candidates were able to find the velocity, but solutions to the acceleration were poor. The 
most common approach was to derive an expression for the height of the follower in terms of 
the cam angle and then to differentiate twice to find the velocity and acceleration. The 
velocity was usually found correctly, but failure to account correctly for the motion of the 
upper link of the equivalent mechanism led to wrong answers for the acceleration. Only a 
handful ofcandidates used unit vectors or velocity/acceleration diagrams. 

Q3 Hybrid drive 
The discussion part of the question was answered well. The derivations in part (b) were also 
answered well by most candidates. There was a range of answers to part (c), with no 
particular error predominating. Many candidates sketched an appropriate graph of power first, 
but then sketched a graph of vehicle speed that was inconsistent with this. 


