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1) Answer the followings by using the data in the given Figure.  

a) Find the magnitudes and directions of the vectors given in the Figure. 
(2p)  
SLN: 
!"#$%&'() !!" !! ! ! ! ! !     ;   !"#$%&"'(!!" !! ! ! ! ! !! !  
!"#$%&'() !!" !! ! ! ! ! !     ;  !"#$%&"'(!!" !! ! ! ! ! !"# ! !! ! !"# !  
 
b) Write the vectors in unit vector notation. (2p) 
SLN: 
! ! ! !"# !! ! ! ! !"# !! ! ! ! !!" ! + ! !!" ! m 
! = ! !"# !"# ! ! ! !"# !"# ! ! ! ! !!" ! ! ! !!" ! !  
 

c) If it is known that 
!

!
! ! 2! ! ! ! ! ! , find the magnitude and direction, the angle it makes with 

! ! !!"#$ , of vector ! ! (3p) 
 SLN: 
!
!

! ! ! ! ! ! ! ! ! !
!
!

! !!" ! + ! !!" ! ! ! ! ! !!" ! + ! !!" ! ! ! ! ! !  

! ! ! ! ! !!! ! ! ! !!" ! ! ! !!" ! ! ! !!" ! ! 4!!" 𝚤 ! ! !!" ! !! !   ! !
! !!" ! − ! !!" !

! 3 ! ! ! ! !!" 𝚤 ! ! !!" !)!  
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2) The position of a particle moving in xy-plane is given as ! ! ! ! ! ! ! ! !  and ! ! ! ! ! ! ! ! , where !  
is in seconds.  
a) Write the position vector, ! , of the particle when ! ! ! ! . (2p) 
SLN: 
! ! ! ! ! ! ! ! ! ! ! 3! ! ! ! ! ! ! ! ! ! ! ! ! !  
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !" ! ! ! + ! !" ! ! ! ! ! !" ! ! !" ! !  

 
b) Find the velocity vector, ! , of the particle when ! ! ! ! . (2p) 
SLN: 

! ! !
! !
!"

!
!
!"

! ! ! ! ! ! ! + ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  

 
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !" ! ! ! ! !" ! ! ! ! ! !" ! ! !" ! ! ! !  
 
c) Find the acceleration vector, ! , of the particle when ! ! ! ! . (2p) 
SLN: 

! ! !
! !
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!
!
!"

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! (!" 𝑡! ! !
! !  

 
! ! ! ! ! ! ! ! !" ! ! ! ! ! ! ! ! ! ! ! ! ! !" ! ! !

! !  
 
 

3) A stone is projected at a building of height h with an initial speed 
50! /𝑠 directed at angle !  = 57¡ above the horizontal. The stone 

strikes at A, 6!  after launching.  
a) Find the height h of the cliff. (2p) 
SLN: 

! ! ! ! ! ! ! ! !
!
!

! ! !  

! ! ! ! ! ! ! ! !" !"# !" ! ! !" !"# !" 𝚥 𝑡 +
!
!

! ! !! !𝑡! ! !" !!" ! ! 41!!" ! ! ! ! !! ! ! !  

𝑥 ! !" !!" !       ;       ! ! !" !!" ! ! ! !! ! !  
 

! ! !" !!" ! ! ! !! ! ! ! !" !!" ! ! ! !! ! ! ! !"# !! ! !"# !! ! !" !! !  
 
 

b) Find the speed of the stone just before it hits point A. (2p) 
SLN: 
! ! ! ! ! ! ! ! !" !!" ! ! !" !!" ! ! ! ! !! ! ! ! ! !" !!" ! ! 16!!" ! ! ! !  
speed, ! ! ! !" !!" ! ! ! !" !!" ! ! ! !" ! !  

 
 

c) Find the maximum height H reached above the ground. (4p) 
SLN: 

! ! ! ! ! ! ! ! !
!
!

! ! !  

! 𝚤 ! ! ! ! ! ! !" !"# !" ! ! !" !"# !" ! ! !
!
!

! ! !! ! ! ! ! !" !!" ! ! !" !!" ! ! ! ! !! ! ! !  

! ! ! !" !"# !" ! ! !
!

!
! ! !! ! ! ! ! !" !!" ! ! ! ! !! ! ! !     so t for maximum height is needed 

! ! ! ! ! ! ! ! ! ! !" !!" !! ! !" !!" ! ! !" !!" ! ! ! ! !! ! !  
! !! ! ! !" !!" '

! ! ! !!" ! '
! ! !" !!" ! !!" ! ! !! ! !!" ! ! !"# .!! ! !" !!" ! !" !!" ! '

 

!



4) A force of magnitude ! ! ! !" !  and ! ! !" !  is applied to a box which 
is on a rough surface as given in Figure. The coefficients of static and 
kinetic friction between the box and the surface are ! ! ! ! !!  and 
! ! ! ! !!  respectively. What is the type of the friction force acting on the 
box and its magnitude for the following cases.  
a) When the mass of the box is ! ! !" !" . (4p) 
SLN: 

! ! ! !! !" ! !!" !"# !" ! ! !" !!   is the net force in the direction of the motion. 
 

! !"# ! ! ! ! !  
 

! ! ! ! !! ! ! ! ! ! ! ! ! !" ! ! !!! ! !!!!! ! ! ! ! ! ! ! ! ! !"#$ ! ! !! ! ! − !" ! !"# !!"   

! ! ! ! !! ! ! !" ! !  
 
! !"# ! ! ! ! ! ! ! !! ! !! !" ! !" ! !"! !  

 
! !"# ! ! !"# !!!!"##!!"# !!"#$  

so static friction  
! ! ! !" !  

 
b) When the mass of the box is ! ! !" !" . (4p) 

 
! !"# ! ! ! ! ! ! ! !! ! !! ! !" ! !" ! !! !! !  

 
! !"# ! ! !"# !!!"#$  

so kinetic friction  
! ! ! ! ! ! ! ! ! !! ! !! !" ! !" ! !! !! !  

 
 

5) A mass of ! !  is connected to two masses !  and ! !  as 
shown in the Figure. The strings connecting the masses are 
light. The pulleys and all the surfaces are frictionless.  
a) Draw separate free body diagrams for each of the masses, 
taking care to identify all forces acting. (3p) 
 
 
 
 
 
 
 
 
 
 
 
b) If the angle of the slope ! ! !" ! , and the system is released from rest, does the hanging mass ! !  
remain where it is, accelerate upwards or accelerate downwards?  (4p) 

 
! ! ! ! ! !"  !" !!""!#$%&' !!" !! ! ! ! ! ! ! ! ! !! !" ! !" !!"#$%$&'$#(!!"#$%&%"#!"# ! 

                                                                     ! ! ! ! ! ! ! ! ! !! !" ! !" !!"#$%$&'$#(!!"#$%&%"# 
These two tensions adds up to 2mg which is exactly balancing 2m having a weight of 2mg. Thus, the system 
is stable, not moving. 
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