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Lecture 22.  PLANAR KINEMATIC PROBLEM
EXAMPLES

Meriam 5/33.

The hydraulic cylinder is causing the distance OA to increase at
the constant rate of 50 mm/sec.  Calculate the velocity and
acceleration of the pin at C when .

GEOMETRY
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(i)

(ii)

Geometric constraint equations:

Differentiating w.r.t. time

Setting  and solving for  at θ = 50E
gives

Solving for ,

Differentiating Eq.(i) w.r.t time gives

Substituting  and  nets
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(iii)

Substituting and   gives

Hence, .

Meriam  5/40

For the time of interest, the hydraulic cylinder is extending at the
rate   .  Determine relationships for the vertical velocity of the
lift.
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(iv)

GEOMETRY

Geometric constraint equations:

Differentiating the geometric constraint equations w.r.t. time
gives:

In Matrix format,

Solution from Cramer’s Rule
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Substituting to define 

If we needed , we could differentiate this equation w.r.t. time .
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Meriam 5/49

For the instant when
, the hydraulic

cylinder at C provides the
vertical motion defined by

 and 
.  Solve for

the angular velocity and
angular acceleration of link
AB.
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(v)

GEOMETRY

Kinematic constraint equation

Differentiating w.r.t. time gives

For y = 200 mm, θ = 60E

 400 mm / sec = -2(200 mm)sin (60E)   

ˆ  

 -100 = -2(200) cos (60E) (1.155)2 -2(200) sin(60E) 

ˆ  
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Meriam 5/53

The Geneva wheel produces
intermittent motion of the right-
hand side wheel due to a constant
rotation rate of the left-hand (drive)
wheel.  For , ,
determine  and .

Geometry
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Differentiating w.r.t. time gives

 is given;  and  are the unknowns.

Matrix equation of unknowns,

Solving using Cramer’s rule, , and 

and .    Solving for ,



101

Differentiating  yields:

since .  Hence

and .

Differentiating  gives


