




SOLUTIONS: A. Z. ALZAHRANI

(1)  104 milliseconds = 104 × 10-3 =10 seconds
because 1 sec = 103 millisecond

(2) a=3 cm = 0.03 m

V=a3= (0.03)3=0.000027  m3=2.7 × 10-5 m3

(3) v=bt3      ======>  b = v/t3    ======>  [b] = [v]/[t3]= (L/T )/ T3 = L/ T4 = m/ s4

(4) a=dv/dt = d/dt (dx/dt)

(5) Since the particle moves with constant velocity, its acceleration is zero

(6) v=t2 +3   ========> v(t=0) = 0+3 = 3 m/s

(7) a=dv/dt = 2t =====> a(t =4) = 2×4 = 8 m/s2

(8) x= 4t +2t2     =====> average velocity = Dx/Dt 

x(t=4) = 4×4 +2×42=48 m,        x(t=0) = 0

average velocity = Dx/Dt =(48-0)/(4-0) =12 m/s

(9) average acceleration=Dv/Dt = (0-20)/(8-3) = -4 m/s2

(10) x=v0t +0.5 at2 = 4×4 +0.5×2×42= 32 m

(11) x=v0t +0.5at2  but the car is intially at rest, that means v0=0

x=0.5at2    =======> a = 2x/t2 = 2×32/42=4 m/s2

(12)   x= 0.5 (v+v0)t   ======>  v0 = 2x/t -v = 2×60/6 -15 = 5 m/s

(13) Since the object is moving under the influence of the gravity, its acceleration at ant 
instant  is  constant  and  equals  to  9.8  m/s2. Note  that  the  acceleration  is  always 
downwords. However, its vector description is -9.8 m/s2

(14) y=v0t - 0.5 gt2 = 30×1 – 0.5 ×9.8×1 = 25.1 m

(15) H = v0
2/2g = 302/19.6 = 45.9 m



(16) y = v0t -0.5 gt2  but the stone is freely dropped, then its initial speed is zero

y = -0.5 gt2  ======>  t = (2y/-g)0.5 = [(2×(-75))/(-9.8) ]0.5= 3.91 s

(17) v= v0 -gt = 0 – 9.8 × 3.91 = -38.3 m/s, but the speed is the magnitude of the velocity, 
therefore the right answer is 38.3 m/s

(18) The magnitude of the vector A = [Ax
2+ Ay

2]0.5 = [102 + 152]0.5 = 18 m

(19) Ay= A sinQ = 14 sin(30) = 7 units

(20) Ax= A cosQ = 10 cos(60) = 5 units, Bx = -15 units,

(A+B)x = Ax + Bx = 5 -15 = -10 units

(21)  i.j = 0 because they are prependicular (angle between them is 90) and their scalr 
product is zero.

(22) A = 4i -6j   =====>  ½ A = 2i -3j

(23) A-B = (2-(-1))i + (-2-1)j + (4-4)k = 3i -3j

(24) The angle the vector A makes with +x-axis is calculated from

Ax =A cosQ   =====> Q=cos-1[Ax/A] =cos-1[10/18]=56.25o

(25) The scalar product of any A and B vectors is given by

A.B =|A||B| cos Q = 10×20×cos(60)= 100

(26) A.B = AxBx+ AyBy + AzBz = 0×(-1) + 5×1 + 4×0 = 5 units

(27) j×i = -k

(28) i.(k×j) = i.(-i) = -1

(29) A×B = ( )( ) kkji
kji
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(30) A×B =|A||B| sin Q = 5×10×sin(30)=25 units
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