SPH 3UI Skills Worksheet
Metric Conversions
Some prefixes…

Giga, G (
1 000 000 000
( 109
Mega, M (
       1 000 000 ( 106
Kilo, k (

  1 000 ( 103
Base (m, L, g…)
         1 ( 100
Centi (   

    0.01 ( 10-2
Milli, m (

  0.001 ( 10-3

Micro, μ (
       0.000 001 ( 10-6

Nano, n (
0.000 000 001 ( 10-9

1.  923 000 mg = _______923__________ g

2.  23.98 km = ___________23 980______ m

3.  0.045 MW = _________45__________ kW

4.  670 nC = ___________0.67________ μC

5.  0.000 452 GJ =  ___45 200 000______ cJ

6.  940 cm2 = ___________0.094________ m2
7. 0.000 367 m3 =  _______367 000______ mm3
Solving more complex conversions...

Example:

There are 12 inches in one foot and 2.54 cm in 1 inch.  If a person is 6 feet tall, how tall are they in cm?

6 feet x 12 inches  x  2.54 cm
 =  6 x 12 x 2.54

     1 foot
1 inch               1 x 1





 =  183 cm

8.  1 year = _____3.15 x 107______________ s

9.  500 000 minutes = ____347_______  days

10.  90 km/h = _______25__________ m/s

11.  89 kL/day =  _____32.5__________ ML/year

Scientific notation  See page 565 in text.
Must be in the form   X.XXX x 10N
and the first number cannot be a zero.  If N > 0, then the number is larger than 10.  If N < 0, then the number is between 0 and 1.  If N = 0, then the number is between 1 and 10.

To determine N, move the decimal until there is only one non-zero digit in front of it.  If you move to the left, N is +, to the right, N is -, or not at all, N=0.

Examples:
98 700 000  (  the decimal comes after the last zero.  Move it 7 places to the left to place it after the 9 (first non-zero digit).  = 9.87 x 107
0.000 307 (  move the decimal 4 places to the right to place it after the 3 (first non-zero digit). = 3.07 x 10-4
Convert into proper scientific notation:
12.  524 000 000 000 = _____5.24 x1011_________

13.  904 510 = ________9.0451 x 105_____________

14.  0.000 000 043 =  ____4.3 x 10-8___________

15.  0.76 = __________7.6 x 10-1________________

16.  894 x 102 = ________8.94 x 104_______________

17.  0.004 x 1011 = _______4 x 108______________

18.  0.35 x 10-6 = ________3.5 x 10-7______________
19.  333 x 10-100 = _____3.33 x 10-98______________

Convert into standard form:

20.  2.62 x 105 = ________262 000________________

21.  1.365 x 102 = _______136.5________________

22.  7.04 x 10-5 = _______0.000 070 4____________

Calculations involving scientific notation

Multiplication:

(A x 10N) x (B x 10M) = (A x B) x 10N+M

Division:

(A x 10N) ÷ (B x 10M) = (A ÷ B) x 10N−M

Addition and subtraction:

Numbers can only be added and subtracted if they have the same powers of ten.

Eg.  2 x 103 + 5 x 102  =  2 x 103 + 0.5 x 103  

(since 5 x 102 = 0.5 x 103)
= (2 + 0.5) x 103
=2.5 x 103
23.  (2.4 x 10100) x (4 x 1090) = ____9.6 x 10190____

24.  (2.4 x 10100) x (5 x 10-90) = ______1.2 x 1011__

25.  (2.4 x 10100) ÷ (2 x 10-90) = ____1.2 x 10190___

26.  (2.4 x 10100) ÷ (4 x 1090) = ______6 x 109_____

27.  (2.4 x 10100) + (2 x 1099) = ___2.6 x 10100____

28.  (2.4 x 10100) + (8 x 1099) = ____3.2 x 10100____

29.  (2.4 x 10100) − (8 x 1099) = ____1.6 x 10100____

30.  (1.53 x 1050) + (9 x 1048) = ___5.4 x 1019___

                3 x 1030


Rearranging equations
(Want to isolate a variable (get it by itself)

( Must not be on the bottom of a fraction

(  To move a variable from one side of an equation to the other, perform the reciprocal (opposite) operation on each side of the equation.

For example:  If you have the equation

Ax + By = C, and you want to solve for x (isolate x), you must first move By to the other side.  Since By is being added, you must subtract it from each side.

Ax + By – By = C – By

Note that the By terms on the left cancel, leaving

Ax = C – By

But we want x by itself, so we must divide by A

 Ax_ = _C – By_

  A
      A

Now the A’s cancel on the left, leaving

x = _C – By_

 
A

Solve each of the equations for the variable requested

31.  D = m/V solve for   V = m/D__________________

32.  d = vt solve for t =d/v________________________

33.  A = B + C solve for C=A - B__________________

34.  A = Bt + C solve for B = (A-C)/t____________

35.  P = Q2 solve for Q = ±√P_____________________
36. Z = Y(W +X) solve for W =Z/Y - X__________

37.   M = (3Q + N)2 + R  solve for N

                 N = ±√(M-R) – 3Q___________________

38  Ax2 + Bx + C = 0 solve for x (There’s a trick to this)
x = -B ±√(B2 -4AC)
              2A
Trigonometry See p. 567 in text
a)  Right-angle triangles


        Hypotenuse

 

(H)               

Opposite

(O)


Adjacent (A)

Sin θ = O/H
Cos θ = A/H
Tan θ = O/A
   SOH CAH TOA

Also
sin-1 (O/H) = θ

cos-1(A/H) = θ


tan-1 (O/A) = θ
Determine the length of the missing sides or the missing angle
39.   m = __13.1______
n = ___8.4______
 
               40o
       10


m

                         n

40.  p = __23.0 km
q = _____22.7 km______




       p  
       4 km                    

  
 
           10o
                            q

41.   F = __250 mm__
G = ____433 nm____



    30o
         F


500 mm

                          G

42.  θ = ____37o________ (




4 m     θ

      6                       10



           
                     a                                   3 m

          ↑
43.  a = ____37o_______

Sine and Cosine Laws
(  Use when the triangle has no 90o angle.

(  Use Cosine Law when you have 2 sides given and the angle between them (contained angle).  Otherwise, use the Sine Law.





                c

                         A

 



       B

               b                             a

                             C

Cosine Law:
A2 = B2 + C2 – 2BCcos(a)



(same pattern to solve for B and C)

Sine Law:   sin(a)    =     sin(b)     =     sin(c) 
 
          A
      B

    C

-only need to use 2 of the 3 ratios at the same time

-can ‘flip’  (A/sin(a) = B/sin(b))

44.  Solve for all of the missing sides and angles.


                                              r
                      P





12

          s
                       100o
                       9

P = ___16.2________
r = ___33o___
s = _47o_____

Significant Digits Practice 

Calculate the following using the correct significant digit rules.

45.  89.24 +  121 + 2.4 = 213 (since the ones place in ‘121’ is the least precise)
46.  0.040 x 94.3 = ___3.8 (2 sig.dig. like in 0.040, which is the least precise of the two numbers)
47.  The area and perimeter of a field that is 59 m long and 63.4 m wide.  

A = 3700 m2 (or 3.7 x 103)   P = 245 m (or 2.45 x 102)
48.  Average of three masses:  88.2 g, 91.4 g, 101 g: __94 g __(ones place in 3rd mass is least precise place) 
49.  How many significant digits does the number  

a)  1000 have?  ___1____  b) 1000.0?  ____5______

50.  If we measured a distance with a precision of 10 m, and the distance came out to be 1000 m, how could we write the answer to show the correct number of significant digits?  (Your answer should show that we measured only to the tens place.)                  1.00 x 103 m
