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10 ¢ Chapter 1 - Square Roots, Powers, and-Exponent Laws

1.2 Exercise Set
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1. For each number, find its square root. If there is no square root, write @ (empty set).
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4.  Determine the length of each side of the square.

a)

64 cm?
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Determine the length of each side of the square. Le'.,.fd\ = ,'Alm‘
a)
64 cm? 625 m?
c) 4
0.0049 mm? 0.01 fi

Determine the rational square root of each number. if if exists. (Example: /9 = 3)

a) 10 m

¢) 1000 036

¢ 360 n [3600

g 0.04 _ (woos —
) 0.0004 »Josr

k) 0.081 1) [0.0081

A square piece of land has a total area of 2.89 miles®. Determine:

a) The length of each side of the piece of land. b) The perimeter of the piece of land.

The amount a child consumes in calories each day is based on the formula C = 600v/A , where
C = number of calories and A = age.

c=
a) Determine the calories needed for a b) Determine the age of a person who consumes
i) one year old i) 1200 calories per day
@ nine year old ii)) 2400 calories per day
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) gth twi it is wi ¢ than the width
Atectangle has a length twice as long as itis wide, 9. Ammnglehasalgthzs%lqnger X
and an area of 242 m?. Determine the length and and an area of 80 cm?. Determine the length and

width of the rectangle. (Area = length X width) width of the rectangle.
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10. A right triangle made b}! lcut;i:g) a diagonal on a 11. A triangle is made by cutting a diagonal on a
. square has an area of 242 cm?. What is the rectangle 33:&- % lopger than it is wic.lc. If the
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i i / cutting a di i i by cutting a diagonal on a |
le made by cutting a diagonal on a 11. A triangle is made 2 diago
- :qsagrh:::sa:ﬁ :rea of 212 cm?, gWlmt is the rectangle 33-} % lqnger tha? :exs w1c}c. tll:"eﬁ:e
i igi ? area of the triangle is 54 o’ w.rmme
e length and width of the original triangle.

The area of a circle is determined by the equation 13. A semi-circle has an area ort; 327 cm?®. What is the
A = 7r*. What is the radius of a circle that has an diameter of the semi-circle?

area of 4977 cm?*?

14. The volume of a rectangular solid with a square 15. A rectangulal: s.:Lid I}a: a bas;:ft:;ic‘emazlsug:i ;:hl; is
. i ight of the rectangular wide, and a height of 8 cm. olu
m';254:x:ms:h: it:e tb:ellg:gt; of the squa;e‘u base? rectangular solid is 1936 cm®, what is its length and
' width?
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Square Roots of Non-Perfect Squares

-

i JT = '
D.13 k=2
As we saw from the previous section, the square roots of perfect squares are rational numbers, For example ]
V16 = V4 x4 = 4 because 4* = 16. In this section we will look at non-perfect squares, which are irrational ; J_ L 3
numbers. For example v'5 is irrational, because no two equal rational numbers multiply out to 5. We can 61 T
however, use a calculator to find a decimal approximation of these values.

Exl) JZi452]

Approximating Square Roots with a Calculator

L}
5 =95
SRR Find the decimal approximation of v12. | -
s s 3 =6
SE
P Solution:  No two rational numbers multiply out to v12. So, by calculator, V12 = 3.464... which is an E :7
irrational number. To two decimal places, V12 ~ 3.46.
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Approximating Square Roots without a Calculator

Not every square root is a whole number. In fact most square roots are non-perfect squares. However we can
approximate square roots that are not whole numbers.

[RCLUEFS  Find the decimal approximation of v'11 without a calculator.
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Find the decimal approximation of v'11 without a calculator.

» Solution: V11 is not a whole number. Its value must lie between v'9 and V16, that is v'11 is between

3and 4. Since 3’ =9 and 4° = 16, 11 is 2 units from 9 and 5 units from 16. Therefore v11
must be closer to 3 than to 4, say 3.3. Check 3.3 = 10.89

Find the decimal approximation of v'110 without a calculator.

» Solution: 110 is not a whole number. Its value must lie between 100 and v 121, thatis V110 is
between 10 and 11. Since 10* = 100 and 11* = 121, 110 is 10 units from 100 and 11 units
from 121. Therefore v'110 must be very close to 10.5. Check 10.5* = 110.25
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proving the Pythagorean Theorem. Below are two proofs.

Fight - augle Tﬁmak
Z_F The[Pythagorean Theorem: |’ + b” = ¢’ longest stde =it

The Pythagorean Theorem describes the relationship between the sides of any right tnangle Side c is the
hypotenuse (longest side) and sides a and b are the legs of the right triangle. There are over 300 ways of

=

Proof 1: Consider a square with sides a + b. o4 bl?— C" C? 37
Drawing two inner squares and two inner rectangles: Cz= a*4b* $7 6
b
— — Area of big square = Area I + Area Il + Arealll + Area IV c
Al = a + ab + ab + ¥ =
} v = a'+2ab+p e
| ptu! w b Ex) = a*+b
I
TR Ao cosur @w W
a
3 C'z 25449 —f—g'—H
In the same square, draw four right triangles and an inner square: [ =« 8
a b C= I'77t'=
2 g Area of big square = Areal + Area Il + Arealll + AreaIV + AreaV
7 M = ¢ + tab + tab + tab + Llab
/ - 2 1
, R ¢+ 4(Lab)
7 [ore - e o2
. iy e
b a

Since the area of both squares are equal: a*+ 2ab + b* = ¢* + 2ab — a’ + b* = ¢*

Proof2: Objects of the same shape have sides that are proportional.

AABC, AACD and ACBD are similar to each other.

a
%=Cfx—-b’—c(c—x)=c’—cx
2
Therefore a* + b* = ex + ¢* — cx = ¢* a+b =
Ex2) a? a'+ 7t = 12°
b=7"7 o +/41 ;= |44
Find x. x& Z12m r/\qg/}— J_, 4q
7 q ‘0 a-q.7m\/
» Solution: x'+7'=9* 9.8m v
¥=91_7?
x*=32
=/32x56
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