Applied Analyitics solutions 2023

Q1 : Base units [5 marks]
a) Velocity has base units-  m/s
b) Momentum has base units- kg m/s
c) Current has base units- A
d) Displacement has base units -m
e) Energy has base units- kgm2 s-2
Q2 BASE UNITS OF A FORCE [2 Marks]
Force = mass x Acceleration
Base units are kg ms-2
Q3: Inclined planes and equilibrium [11 marks]
a) Correct drawing of incline plane with Components of the weight acting parallel and perpendicular to the plane, also Normal reaction drawn perpendicular to the plane.
b) Fr = component of weight parallel to plane, so Fr = 10gsin (30) =49N
c) R = 10g cos(30) = 84.87N (2dp’s)  or surd equivalent.
Forces in equilibrium both parallel and perpendicular to plane as no motion( assumption limiting equilibrium attained).
Q4: Vertical motion under gravity[8 marks]
i) S = u t + 0.5 t2 
19.6 =0(t) =0.5 t2
√4 =t
2 sec =t 

ii) v2 =u2 +2as
v2 = 02 +2(9.8)(19.6)
v=√(19.6)2
v= 19.6 m/s

iii) from Newtons second Law F= ma
2g – 9.6 =2a
10 =2a 
5ms-2 = a









  Q5: Principle of moments and ridged bodies in equilibrium under coplanar forces.[9 marks]
a) correct drawing showing weight of beam in the centre and upthrusts at supports X & Y
b) Resolving vertically Rx + Ry = 6 x 103
Taking moments about X
∑CM= 6 x 103 X 3.5 Nm and ∑ACM = Ry x 6
In Equilibrium ∑CM = ∑ACM
6 x 103 X 3.5 =  Ry x 6
Ry =3500N and substituting back into Rx + Ry = 6 x 103 gives
Rx = 2500N
       Q6: Solution of quadratic equations by factorising .[15 Marks]
i) x2 +3x +2 = 0
(x+1)(x+2) = 0
Either            Or
(x+1) =0        (x+2) =0
X=-1                x=-2

ii) x2 -7x +12 = 0
(x-3)(x-4) = 0
Either            Or
(x-3) =0        (x-4) =0
X=3                x=4

iii) x2 +6x +9 = 0
(x+3)(x+3) = 0
Either            Or
(x+3) =0        (x+3) =0
X=-3               x=-3

iv) x2 -2x -15 = 0
(x+3)(x-5) = 0
Either            Or
(x+3) =0        (x-5) =0
X=-3               x=5


v) 2x2 + x -1 = 0
(2x-1)(x+1) = 0
Either            Or
(2x-1) = 0        (x+1) =0
X=1/2               x= -1




          Q7: Solution of quadratic equations by the formula. [10 marks]
i) x2 - x -1 = 0  using 


                   With a=1, b= -1 and c=-1 gives x=-0.62(2dp’s) and x= 1.62 (2dp’s) or surd equivalent. 
ii) 10x2 +5x - 4 = 0  using 


                   With a=10, b= 5 and c= -4 gives x=- 0.93(2dp’s) and x= 0.43 (2dp’s) or surd equivalent.

Q8: Simultaneous Linear Equations [10 marks]

i) 3x =  (x+4)
2           3
9x =2(x+4)
9x =2x+8
7x =8
x = 8/7
ii) 3x +4y = 7……………………………..(1)
2x + y =  3………………………………(2) x4 (or equivalent)

3x + 4y =7……………………………….(1)
8x  + 4y =12 ……………………………(3)
(1)- (3)
-5x =-5
X=1
 Substituting back into (1) gives

3(1) + 4 y = 7
4y =4 
Y=1.









