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Applied analytics

Consider each of the following problems and answer all questions. Total
marks (70) which constitutes 100%

1) Write down the base units for the following:

a) Velocity: Answer = m/s (meter per second)

b) Momentum: Answer =kgm/s (kilogram meter per second, mass x velocity)
c) Current: Answer = A (Ampere)

d) Displacement: Answer = Meter

e) Energy: Answer = Joule (J)

2) Given that Newton’s second law can be expressed mathematically as;
= X n
Write down the base units of Force.

Answer: N, meter, kilogram (kg,m/s2)

3) A body of mass 10kg rests on a rough inclined plane which is at an angle of
30° to the horizontal.

a) Draw a free body diagram in your answer booklet showing the frictional force,
normal reaction and the component of weight that acts down the slope.

b) Calculate the magnitude of frictional force.

c) State which of the two above forces are equal and give a reason why you can
state this without calculation.

d) Calculate the magnitude of the normal reaction to the surface.

4) An object of mass 2kg is dropped from rest from a vertical height of 19.6m
above horizontal ground. If initially air resistance is ignored find:

i) The time it takes for the object to reach the ground.
Ans: time = sqrt(2*distance/acceleration due to gravity)
19.6 meters, and the acceleration due to gravity is 9.8 m/s”2
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time = sqrt (2*19.6/9.8)

sqgrt (39.2/9.8)
= sqrt(4)

time = 2 seconds

ii) The velocity of the object as it hits the ground

Ans: velocity = acceleration due to gravity * time
gravity = 9.8 m/s"2 time =2 secs.

velocity = 9.8 m/s”"2 * 2 seconds

velocity = 19.6 m/s

i) If the object experiences a resistive force of is 9.6N, find the actual acceleration
of the object.

acceleration = (force - resistive force) / mass

Mass * acceleration

2kg * 9.8 m/s"2

The mass 2 kg X acceleration 9.8 m/s”2, so the weight of the object is 19.6 N. force
=9.6 N.

acceleration = (19.6 N - 9.6 N) / 2 kg

=10N/2kg

=5 m/s"2

acceleration = 5 m/s”2.

5) Figure 3 shows a 10m uniform beam of weight 6KN which is at rest. The
beam is supported by two pillars. Pillar X is positioned 1.5m from the left hand
side of the beam, pillar Y is positioned 2.5m from the right hand side of the
beam.

A) Copy this diagram on your answer booklet, showing all forces.

B) Determine both support forces.

——— —p—
X Y
Figure 3
— —
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6) Solve the following by factorising:

i) x2+3x+2=0

a=1,b=3,¢c=0

Ans: (x+1)(x=2)=0 so x+1=0, x+2=0

X=1,X=2

ii)x2-71+12=0

a=1,b=7,c=12

Ans: (x+3)(x+4)=0, x+3=0, x+4=0, 4+3=7, 3*4=12

X=4,x=3
iii) x2 + 601 =-9
a=1,b=6,c=9

Ans: x?4+6x=-9, x2+6x -(-9)=0

2246x+9 = (x+3) 2 =0, x+3=0 = 3+3=6 (b) , 3*3 =9 (c)
X=-3

iv)x2-21-15=0 5and3

a=1,b=-2,¢c=-15

Ans: (x-5)(x+3) = 0, x-5=0, x+3= 0. X= 5, X=-3.

X=5, X= -3 — the equation is switch and positive become neagative and visa versa
v)2x2+ [1=-1=0

a=2,b=1,c=-1

Ans: 2x? #2x —x—1, 2x (x+1) - 1(x+1), (2x = 1)(x+1)=0
(2x-1)(x+1) =0

2x-1=0

X+1=0

X=.5, X=-1

Quadric formula

_—btvVbi-aac

” = a,b,c= constants, #, 0, X = unknown
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7) Solve the following by using the quadratic formula:

(i) x 2-x-1=0
Ans: a=1, b=-1, c=-1 (-1)/2=1> (-1)/2=1 + -4*1=-4 + 1=-2 > 2"2=4+1=5
U G V2 GV BTG B T2

2-(1) 2

(i) 10x 2 +5x-4=0
Ans: a=10,b=5,c=-4  (-5)A2=25> (5)=25 + 4*10=40 *4 =185

X= —5+5%-410(-4) _  y=-5+185
2-10 - 20

8) Solve the following equations:
(i) 3?“‘+ %‘ = least common multiple of 2,3 is 6. divide both sides by 6.
Ans:3:3x =9x=9x=2-(x4+4)=9x=2x+8=9x— 2x = 7x
8
*=7

(i) 3x+4y =7

Ans: Solve for x/y 3x + 4y =7 > (take awaydy)3x =7 — 4y, = 33—x =

=¥ (divide sixdes by 3) > x ="=> follow the same multiply/divide principle
_ 7-3x = _ 7-3x
=y =1

or solvey3x +4y =7 :>4y:7_3x:”'Ty

(i) 2x +y =3
Ans: 2x + y = 3 (takeaway y from each side) 2x = —y + 3, divide sides by 2
3 —
x = —% + 2—orx = Ty
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GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

Q1 base units 4/5

Joule is not a base unit

Q2 2/2 All correct

Q3 Inclined plane 0 /11 Not attempted

Q4 Vertical motion under gravity 8/8 all correct.

Q5. Moments and equilibrium 0/9 not attempted.

Q6. Solution of quadratics by factorising 13/15 not
all factorised and solved correctly.

Q7. Solution of quadratic equations by formula
9/10 good.

Q8. Simultaneous equations 6/10

need x=1 and y=1 by a suitable method.

total =42 /70 60%

This is a good effort Tim, showing you have quite a
good and sound grasp of the topics involved.



These skills will aid you in your future studies, well
donel!
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