Chapter 2: Introduction to (inear Polynomials
7T 2 - F qgug T uR=T

Introduction: A chop, a garden and a wire
Before we ctart, a promice. This chapter looks big, but it hags only one idea:

*a quantity that changes by the came amount every time”. Your mobile
recharge, an auto fare, the water in & tank, even a pile of matchsticks, all
follow this idea. Read clowly, do every example with a pencil, and by the end

you will cee it everywhere.

We begin with comething you already know: an algebraic exprecsion . It ic a

mix of numbers, letters and operation cigne (+ - x).

Example 1: Raju and the boxes

Step 1: A chop cellc red boxes (4 pens in each) and blue boxes (5 pencils in
each). Raju buys x red boxes and y blue boxes.

Step 2: x red boxes have 4 x x = 4x pens. y blue boxes have 5 x y = 5y pencils.

Step 3: He also gete 3 penc free. Total things = 4x + Sy + 3.

(et ue name the parts, becavse the book will use these worde again and again.
In 4x + 5y + 3: 9%, 5y and 3 are the terme (,barfgjofnec/ by + or -). x and y
are letter-numbers, and From now on we call them variables (a variable ic a
number that can change). 4 and 5 are the coefficients (the number
multiplying the variable). 3 ic the constant (2 number that never changes).

Example 2: The garden fence

Step 1: Garden: length [ m, width w m. Wire fence on the two lengthe coste
3100 per m: 2[ x 100 = 200/ .

Step 2: Wooden fence on the two widths coste I50 per m: 2w x 0 = 160w .

Step 3: Seeds on the whole area at T50 per m% [ x w x 50 = 50/w .

Step 4: Total cost = 200/ + 160w + 50/w -
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Think! Terme: 200, 160w, 50/w. lfariablee: | and w. Coefficiente: 200, 160
and 50. How ic it different from Example 17 Here two variables get
maultiplied together (the term 50/w). In Example 1 they were only added.

Example 3: A wire bent into & rectangle

$ tep 1: A 20 em wire ic bent into a rectangle. The wire i the perimeter, <o
/enyth + width = 10.

Step 2: IF the length ic x cm, the width ic (10 - x) cm.

Step 3: Area = x(10 - x) = 10x - x2.

Think! Terme: 10x and —x% ariable: x only. Coefficiente: 10 and 1.
Difference from Example 1: this one has one variable, and x also appears

with a power (?).

Uhat is a ,bo/ynamia/?

In this chapter we ctudy expreccions with only one variable , like 9x, x* + 1,

2y - 5, 593+ y?+ 2y - 1, 32 + 2 They are called one-variable polynomiale

univariate polynomiale , or cimply polynomiale (uni = one, variate = variable).

Look at 5y3+ y* + 2y - 1. The coefficient of y3ic 5, of y?ic 1, of y i€ 2, and
the constant term ic 1. The highest power of the variable i¢ called the
degree of the polynomial. Here the highect power ic 3, co the degree is 3.

Polynomial Highest power | Degree Name
Sy3+yte 2y -1 3 3 Cubic
x%+ S5x+ 1 2 2 Quadratic
32+ 7 ) 7 Linear
8 0(8=289 0 Constant
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Teacher's Note: Why ic the degree of § equal to zero? Becavse § can be
written ae §x% and x0=1. [he power of x i¢ 0. Never ay a constant hag
ho degree; its degree ic 0.

Careful! Degree ic the highest power, not the number of terme and not
the last power you cee. Tn x— 3x3+ 6x% = 2x + 7 the degree ic 4 (not 5
termge, not ?}.

Exercice Set 2.1 [S’o/vea/}

Q-1 Find the degreec of- () 2x* - 5x + 3 [/f)y3+ 2y -1 Gii) -9 (iv) 42 - 3

Ans. (i) highect power i¢ 2, co degree 2.. (i) highect power ic 3, co degree 3 .
(iii) =9 ic & conctant, degree 0. (i) highect power ic 1, degree 1.

Q-2 Write polynomiale of degreec 1, 2 and 3.
Ans. Mary answers are right. Degree 1: x + 5. Degree 2: xZ+2x+ 1.
Degree 3:x3- 4.

Q.3 Coefficiente of x2amd x3in x7= 3x3+ 6x%— 2 + 27
Ans. Coeﬁr:’c/‘enf ofxZ ¢ 6. C’oeﬁricienf ofxgic -3 [a{o not foryet the minus
cign, it belongs to the coefficient).

Q.4 Coefficient of z in Y23+ 522 _ 117
Auns. There i¢ no z term. It i¢ the came a¢ 0z So the coefficient ic 0.

Q.5 Constant term of x>+ 5x% - 5x - 107
Ans. The term without any variable ic —10 .

2.2 (inear ,b_o/guamia/s
A polynomial of degree 1 ic a linear polynomial . Why linear’? Becavse when
we draw its graph we get a line . You will cee thic at the end of the chapter.

Examples: 3z + 2, 4x, 5 - 4y
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Example 4: Perimeter of a cquare

Step 1: Side = x, <o perimeter = x + x + x + x = 4x . This i¢ linear.

gtep 2: [ry cides 1, 1.5, 2, 2.5, 3 em. Perimetere: 4, 6, 8 10, 12 cm.

Step 3: The cide goes up by 0.5 cm every time, and the perimeter goes up by 2

cm every time. §’ame jum,b each time.

Example 5: The chese club

Step 1: Joining fee 3200 plus T50 for every match. For m matches, you pay
200 + 50m.

Step 2:m =1 > 250, m=2— 300, m=3 - 350, m=9— 400, m=35
— 950.

Step 3: Each extra match adds the came F50.

Think! A player paid I250. How many matches? Put 200 + 50m = 250.
Then 50m = 550 and m = 11 matches .

Thic came jump every time’ic the heart of linear polynomiale. When the
values go up (or down) by a constant amouvnt at equal cteps, we call it a

linear pattern .

(inear equation: a linear polynomial equals a number

Example 6: Two numbers with cum 69

Step 1: One number ic 10 more than the other. (et the cmaller be x . The
bigger ic x + 10.

gtep 2: Sum ie 649: x + [x + 70] =64 ¢ 2x + 10 = 64.

Step 3: 2x = 54, co x = 27. The numbers are 27 and 37 . Check: 27 + 37 =
69V .

Teacher's Note: Alwaye check your answer by putting it back in the

question. Jt takes ten ceconds and caves marke.
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A polynomial ic a machine

Think of 2x + 3 ae & machine. You drop a number in (input x), the machine
double¢ it and adde 3 [outpuf). If x = 4, output = 2x4 + 3=11. If x = -6,
output = 2x(-6) + 3 = =12+ 3 = =9 Thic ic called a function . You will
ctudy functions in higher clasces.

Think! Area of the rectangle in Exam,b/e 30 70x — x2 At x = 6: 10%x6 - 6%
=60 - 36 = 24 em?. Yec, it ic alco an input-output machine. 2x + 3 ic a

linear function; 10x — x? i¢ & quadratic function.

Exercice Set 2.2 [co/ved)

Q-1 Value of 5x - 3 if (i) x = 0 (i) x = -1 (i) x = 2

Ans. (1) 5(0) = 3==3. (i) 5(-1) -3=-5-3=-8. (i) 5(2) - 3=10- 3
= 7.

Q.2 Ynlue of 2¢% = 4c+ 6 if () e=0(ii) e = -3 (iii)e =14
Ans. (i) 6. (i) 2(7) - 9(=3) + 6 = 63 + 12 + 6 = 81 (cquare first: (-3)% =
9, positive). (iii)) 2(16) - 16 + 6 = 112 - 16 + 6 = 102..

Q.3 Salilc mother ie 3 timee his age. After 5 years their ages add to 70.
Present agec?
Ans. (et Salil be x years. Mother = 3x. After 5 years: (x + 5) + (3x + 5) =
70. S0 4x + 10 = 20, 4x = 60, x = 15 . Salil je 15 , mother i¢ 45 . Check:
after 5 years 20 + 50 = 70 V.

Q.9 Two positive integers differ by 63 and are in ratio 2 : 5. Find them.

Ans. Take the numbers ac 2k and 5k. Difference: 5k — 2k = 3k = 63, ¢co k =
27. The numbers are 42 and 105 . Check: 105 = 42 = 63 and 42 : 105
=2:5V.
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Q.5 Ruby has 3 times ac many I2 coins ac TS coins, total T8. How many of
each?
Ans. (et T5 coine be x. Then 32 coine are 3x. Money: 5x + 2(3x) = 88. So
11x = §8, x = 8 . She has 8 coins of T5 and 24 coins of T2 . Check: 40
+ 48 =58V .

Q-6 A 300 ft fence ic cut in two; the longer piece ic 4 times the chorter.
Lengthe?
Ans. Shorter = x, longer = 9x. x + 4x = 300, 5x = 300, x = 60. Pieces are 60
ft and 290 ft .

Q-7 Length of a rectangle ic 3 more than twice its width; perimeter 24 cm.
Dimencions?
Ans. Width = w, length = 2w + 3. Perimeter = 2(length + width) = 2(3w + 3)
=24.S0 3w+ 3=12 w=3. Width 3 em, length 2(3) + 3= T em .
Check: 2(9 + 3) = 29 /.

2.3 Exploring linear patferns
Look at the tiles pattern: ctage 1 has 1 tile, stage 2 has 3, ctage 3 has 5,
ctage 4 hace 7. Every ctage gets 2 more tiles .

Stage | 17| 2| 3| 4| 5| 6 | 7

Tiles 7 3 5 4 9 171 13

Now find the rule . Stage 2: 2x2 = 1 = 3. Stage 5: 2x5 = 1 = 9. So at ctage
n the tiles are 2n — 1. This ic a linear polynomial (degree 1). The difference
between consecutive terms ic alwaye 2 - e cay the relationchip between the

ctage number and tiles ic linear .
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Think! 15th ctage: 2x15 — 1 = 29 tiles. 26th stage: 2x26 — 1 = 51 tiles.

Which ctage has 21 tiles? 2n — 1 = 21 gives n = 11. And 47 tilec? 20 — 1
=497 gives n = 29 .

Example_7: Bela's pocket money

Step 1: She has T100 and cpends TS every day. After 1 day: 100 - 5 = 95.
After 2 days: 100 - 10 = 90.

Step 2: After » days: 100 - 5n .

Step 3: She ic left with T40 when 100 — 5n = 90, co n = 12. Check: on day
12 100 - 60 =40V .

Think! Day 15: 100 - 25 = T25. All money i¢ cpent when 100 — 5n = 0,
con = 20 days .

Example §: Auto-rickshaw fare

Step 1: Fare ic 325 for the firet 2 km. After that, T15 for every extra km.
Step 2: For 10 km: 25 + 15 x & = T145 (5 extra bom).

gtep 3: For n km (n_>2): 25 + 75[1« —Z]= 25+ 15n-30=15n-5.

I Think! Fare T130: 15n - 5 = 130, 151 = 135, n = 9 km .

In all these examples the nth term i a linear exprecsion in m. A linear

pattern ic a cequence in which the difference between two consecutive terme
i constant.

Exercice Set 2.3 [s’o/ved)
Q.1 A student has T500 and 9ets T150 more every month. Find the amount
and a linear expression for the nth month.
Ans. Start with 500. After 1 month: 650. After 2 months: §00. After 3
monthe: 950. Each month adde 150. After n monthe: 500 + 150m . (IF
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you count the T500 ac the amount of month 1, the rule becomee 350 +
150n. Both describe the came +150 pattern.)

Q-2 A rally ctarts with 120 members and 1 drop out every hour. Members
after 1, 2, 3 ... hourc? Exprecsion for the nth hour?
Ans. After 1 hour: 111. After 2 hours: 102. After 3 hour<: 3. After n houre:
120 = In . The difference ic =7 every time, <o it ic linear.

Q.3 Rectangle with length 13 cm. Area when breadth ic ()12 (i) 10 (i) 8
em? Pattern?
Ans. Area = 13 x breadth. (i) 713 x 12 = 156 em? (i) 13 x 10 = 130 em 2
(iii)) 13 x & = 109 cm?. The areas 156, 130, 104 drop by 26 each time
the breadth drope by 2. Tn general avea = 13b , & linear pattern.

Q.4 Box with length 7 cm, breadth 11 em. Volume when height ic (i) 5 (i) 9
(i) 13 em?

Ans. Volume = 2 x 11 x h = 72h . (i) 727 x 5 = 385 em3 (i) 27 x 7 = 693
em3 (i) 27 x 13 = 1001 em 3 The volumes 90 up by 308 each time h
goes up by 4, a linear patiern.

Q.5 Sarita reads 20 pages a day from a 500-page book. Pages left after 15
doys? Pattern?
Ans. Page:’ left after v dayc =500- 20n . For n = 15: 500 - 300 = 200
pages left - The pattern 980, 460, 440 ... drops by 20 each day.

2.9 Linear qrowth and linear decay
Linear growth: a quantity goes up by the came amount in equal ctepe (like

your cavings when you add F100 every week). Linear decay: a quantity goes
down by the came amovnt in equal ctepe (like phone balance uced up every

day).
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Example_1: Coct of ajournsy, C(d) = 100 + 60d

Step 1:d =0 — 100,d=1 160, d=2 — 220,d=3 — 280, d =4
390, d =5 - 400.

Step 2: Each extra km adds T60. So this i¢ inear growth .

Think! 15 bm: 100 + 60x15 = T1000 . Coct T200: 100 + 60d = 200, d =
10 km .

Example 10: Water in a tank, h(t) = 3-0.5t
Step 1:t=0 > 3mt=1—> 25t=2_ 2t=3_ 15t=9- 1.
Step 2: Each month the height drope by 0.5 m. This ic linear decay .

I Think! After 5 months: 3 — 0.5x5 = 0.5 m .

Teacher'e Note: Quick test. Ic the number you add or cubtract the came
every ctep? Yec — linear. I¢ it & plus (growth) or a minus [c{ecay)? That

decidec the name.

Exercice Set 2.4 (colved)

Q-1 A plant ic 1.25 ft tall and growe 0.5 ft every month. (i) Height after 7
months. (i) Table for ¢ = 0 to 10. (iii) Exprecsion and why it i¢ linear
growth.

Ans. (i) 1.25 + 0.5x 2=1.25+3.5=5.25F.

(i) Table: t = 0,1, 2,3, 4,5, 6 % 8 9, 10 givec h = 1.75, 2.25, 2.75,
3.25, 3.75, 4.25, 4.75, 5.25, 5.25, 6.25, 6.75.

(i) h = 1.25 + 0.5t . The height increaces by the came 0.5 ft every
month, co it i¢ linear growth .

Q.2 A phone costing T10,000 losec T80 of value every year. (i) Value after 3
years. (i) Table for t = 0 to 8. (iii) Exprecsion and why linear decay.
Ans. (i) 10000 - §00 x 3 = I2600.
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(ii) t = 0 to & givec v = 10000, 9200, 400, 2600, 6800, 6000, 5200,
4400, 3600.

(iii) v = 10000 - 800t . The value fallc by the came T§O0 every year, <o
it ic linear decay -

Q.3 A village has 250 people and 50 move in every year. (;) Population after 6
years. (i) Table for t = 0 to 10. (iii) Exprecsion.
Ans. (i) 250 + 50 x 6 = 1050
(i) t = 0 to 10 gives P = 250, 00, §50, 900, 950, 1000, 1050, 1100,
1150, 1200, 1250.
(iii) P = #50 + 50t . Same +50 every year, co linear growth .

Q.9 A 3600 recharge loses T15 every day. () Equation for balance b(x). (i)
After how wany days ic it zers? (iii) Table for x = 1 to 10.
Ans. (i) b(x) = 600 - 15x . Tt falle by 15 every day, <o it ic linear decay.
(ii) 600 - 15x = 0 gives x = 40 days .
(iii) x = 1 to 10 gives b = 585, 570, 555, 540, 525, 510, 495, 480, 465,
450.

2.5 (inear relationships: y = ax + b
A linear relationship between two quantities x and y ic written y = ax + b,

where a and b are fixed numbers. Jin the tiles pattern, x = ctage number and

y = tiles, coy = 2x — 1. Here a = 2 and b = 1.

Often we are not given a and b. Wffe are given two cituations and must find
them. The trick: each cituafion gives one equation; two equatione let uc find a
and b .

Example 11: The telecom bill
Step 1: She used 10 6B and paid T350; che used 20 6B and paid T550. Put
iny =ax+ b:350=10a+ b and 550 = 20a + b .
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Step 2: From the firet, b = 350 — 10a. Put thic in the cecond: 550 = 20a +
350 - 10a. $0 550 = 10a + 350, 10a = 200, a = 20.

Step 3: Then b = 350 - 10(20) = 350 - 200 = 150 .

Step 4: Relationchip: y = 20x + 150 .

Think! What do 20 and 150 mean? 150 ic the fixed monthly fee élou pay
it even if you uce 0 6B) and 20 ic the extra price per GB . In every such

problem, a = rate per unit and b = fixed ctarting amount.

Teacher'e Note: Shorteut. Subtract the two equations: 550 — 350 = (20a

+b) - (108 + b), ¢o 200 = 10a. The b dicappears. Many ctudente [ike
thic method more.

Exercice Set 2.5 [S‘o/ued}
Q.7 A platform charges a fixed fee plus a price per modufe. 10 modules cost
2900, 19 modulec cost T500. Find a and b.
Ans. 400 = 10a + b and 500 = 19a + b. Subtract: 100 = 4a, co a = 25.
[hen b = 400 — 250 = 150. goy = 25x + 150: T150 fixed and T25 per

module.

Q-2 A gym: 10 hours of court cost Z800, 15 hours cost T1100. Find a and b.
Ans. 800 = 10a + b and 1100 = 154 + b. Subtract: 300 = 5a, co a = 60.
Then b = 500 - 600 = 200 . So y = 60x + 200: 3200 fixed and T60 per

hour.

Q.3 C=aF + b. Iee melte at 0C = 32F and water boile at 100°C = 212 F.
Find a and b.
Ans. Here the first variable ic C and the input ic F. 0 = 32a + b and 100 =
2722 + b. Subtract: 100 = 180a, co a = 100/180 = 5/9. Then b =
—32a=-32x5/9=-160/9.
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G C = (5/7)F - 160/ = (5/2)(F - 32) . Check with 212
(5/7)(150) = 100V .

2.6 Seeing linear relationchips: graphs
The graph of y = ax + b ic alwaye a straight line . To draw a ctraight line you

only need two pointe . (Jce a third point to double-check.

Example: Draw y = 2x + 1

Step 1: Take x = 0: y = 2(0) + 1= 1. Point A(0, 1).

Step 2: Takex = 3: y = 2(3) + 1= 2 Point B(3, 7) -

Step 3: Plot A and B on graph paper, join them with a ruler and extend both
ways with arrows.

Step 4: Check: x = 1 givecy = 3, co (1, 3) must be on the [ine. x = 7 gives 15,
co (7, 15) ic on it too.

~\ N W < (Y (VY ~ o -

3 22 40
=
-2
-3

The line y = 2x + 1 through A(0, 1) and B(3, #)
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Teacher's Note: A point ic on the line only if ite coordinates catisfy the
equation - I¢ (7, 15) ony = 2x + 12Put x = 2: 2(2) + 1= 15 /. Yee. Ic
[2, 5)?2[2) + 71 =35, not 6, ¢o ho.

Guecsing the equation from pointe. ook at the pointe (-1, -3 ), (o, 0), (7,
3) [3, 7), [‘/, 12). Everyy i¢ 3 times its x, ¢o the line icy= 3x. For [-3, 6)

(—2, q) [0, 0}, [7, -2), [2, -9), [3, -6) every y ic —2 times x, €0 the line ey
= -2x.

The rofe of a: clope
Draw y = x/2, y = x and y = 2x on the came axes. What do you cee?

All three lines pass thkoagk the origin [0, 0} . Whenever b = 0, i.e. y = ax,
the line goes through the origin.
¢y = x makes equal anglec with both axes (45°).

oy =2x (a> 1) ic ctegper thany = x. y = x/2 (a < 1) i flatter .

y=x/2,y=xy=2x: bigger a, cteeper line

The number a ic called the clope of the line. Slope telle us how cteep the line
ic: how much y changes when x increaces by 1. In y = 2x - 1 (the tilec), the

clope 2 ic exactly the constant difference between consecutive terme.
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Now tryy = -x/3, y = -x and y = -3x. They also pass through the origin, but

they clant the other way, going down to the right .

y= —x/3, y = —-x y = =3x:all 90 down to the right

Slope a

(ine goes

Pattern

a>0 (po:’:’?‘/‘ve) up to the right

linear growth

a < 0 (negative) | down to the right

linear decay

a=0

Aat (horizontal)

constant

Thiné./y = 3x + T and y = -3x + 1: both cut the y-axic at (0, 1), becavse
b = 1 for both. The first ricec [g'/o,be 3), the cecond falle [c/o,be —3) They

are mirkor imagec of each other in the y-axis.

The rofe of b: y-intercept

Keep a = 2 fixed and change b:y = 2x — 1,y = 2x + 1, y = 2x + 5. What

happens?
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y=2x-1, 2x+ 1, 2x + 5: came slope, parallel lines

All three lines clant equally but are chifted up or down. They never meet. They
are paraflel . So: came clope, different b=> paraflel (ines .

Now cee where y = 2x + 5, y = x + 3 and y = 3x — 2 meet the y-axis. At the
y-axic x = 0, oy = b. They cut at Alo, 5), B(0, 3) and Clo, -2).
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Where the lines cutt the y-axis @—intercepfs']

So any line y = ax + b cute the y-axis at (0, b) . The number b ic the
y-intercept : the distance from the origin to the point where the line cuts the
y-axis. IF b e positive, the point i¢c above 0. If b ic negative (like -2), it ic
below O.

Summary of the three conclusions
In_y zax+ b, aicthe S’/o,be and b i¢ the_y—iutercepf .
Change &, keep b: the clope changes, the y-intercept ctaye the came (the
lines turn around the came point on the y-axis).
Change b, keep a: lines chift but ctay parallel .

Exercice Set 2.6 (colved)
To draw each line, find two pointe. Look at the roles of & and b.

Q1()y =9 y=2xy=x
Ans. Pointe: [0, 0) and [7, 4) for 4x; (O, 0) and [7, 2) for 2x; [O, 0) and (7,

1) for x. Every line goes through (. Bigger a gives a cteeper line.
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()y = 4x 2x x

[ii)_y = —bx, ¥y =-3x y=-x

Ans. Pointe: (0, 0) and (1 -6); (0, 0) and (1, -3); (0, 0) and (1, -1). All
clope downward (2 < 0) and go through 0. The bigger the number
ignoring Cign, the cteeper the line.
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[ii}y = —-6x, —3x, —x

[I'l‘;}y = 5)(1 y = —5)(
Ans. Pointe: [0, 0) ( 7, 5 ) and [0, 0), [ 1, =5). Same cteepress, opposite

directions. TAey QAre Mirror mages in the Y-axis [am/ in the x-axis).

|
< 0 9w
<

(iii}_y = 5x and y = -5x
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[iv}y:Bx—7,y—-3x,y= 3x+ 1

Ans. Pointe: (0, -1), (1, 2) for 3x - 1; (0, 0), (1, 3) for 3% (0, 1), (1, 9) For
3x + 1. Slope 3 for all, co the lines are paraflel . They cut the y-axis at
-1, 0 and 1.

3x—7

[iv}y—-.?x—’l, 3x, 3x+ 1

[v}y:—Zx—f,y=—2x,y=Zx+3

Ans. Pointe: (0, -3), (=1, =1) for —2x - 3; (0, 0), (1, -2) for —2x; (0, 3),
(=1, 1) for 2x + 3. The first two have clope -2, co they are paraflel .
The third has clope +2 and cuts the y-axis at 3.
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R
|

(vW)y=-2x-3 -2x 2x+ 3

End-of-Chapter Exercises (colved)
Q.7 Write a polynomial of degree 3 in x in which the coefficient of x%ic - 7.
Ans. Example: 23 #Pex+ 4. Highest power 3 [a{egree 3) and x? hag

coefficient —2 V/ .

Q.2 Value of (i) 5x%- 3x + Zat x = 1, (i) 4t3-t*>+ 6 att = a.
Ans. (1) 5(1) - 3(1) + 2=5- 3+ 7 = 9. (it) Juct replace t by a: 4923 - a%+
6.

Q-3 Multiply a number by 5/2 and add 2/3. The result ic —-2/12. Find the

number.

Ans. (et the number be x. (5/2)x + 2/3 = -2/12. Subtract 2/3 (= 8/12):
(5/2)x = =#/12 = §/12 = =15/12 = =5/4. Multiply by 2/5: x =
(=5/9)(2/5) = =12 . Check: (5/2)(~1/2) = =5/4; =5/% + 2/3 = ~15/12
+8/12==7/12 V.
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Q4 A positive number i¢ 5 times another. I 21 ic added to both, one new
number i¢ twice the other. Find the numbers.
Ans. (et the emaller be n, the bigger ic 5n. After adding 21: n + 21 and 5n +
21. Bigger ic twice the emaller: Sn + 21 = 2(n + 21) = 2n + 42. $o 3n =
21, n = 2. The numbere are 7 and 35 . Check: 28 and 56, and 56 = 2
x 28 v/ .

Q.5 You have T500 and cave 250 every month. Amount after (i) 6 monthe
(ii) 2 year<? Linear pattern?
Ans. After m monthe: A=800 + 250m . (i) m = 6: 500 + 1500 = T2300. (ii)
2 years = 24 months: 00 + 6000 = T6800 .

Q.6 Digite of a two-digit number differ by 3. Reverse the digitc and add to

the original: 143. Find the numbers.

Auns. (et the digite be a (tens) and b (unite). Number = 10a + b, reverced =
106 + a. Sypm = 17+ 116 = 143, coa + b = 13. Alcoa — b = 3 or b -
a=31Ifa-b=3a=8b=51IfFb-—a=3a=35 b=25 The
numbers are 85 and 58 . Check: 85+ 58 = 143 V.

Q.7 Draw graphs, find clope and y-intercept. and the point where each cute
the y-axis: wy = _3x+ 4 (i) 2y = 4x + 7 (iii) S5y =6x-10 (iv) 3y = 6x
~ 11. Are any parallel?

Ans. Firet write each in the form y = ax + b by dividing.

[/}y = —3x + 4: clope -3, y-intercept 4, cuts at [0, q) .

["f)y = 2x + #/2: clope 2, y-intercept 3.5, cuts at (0, 3.5).

Gii) y = (6/5)x = 2: clope 6/5, y-intercept -2 , cuts at (0, =2).
(v) y = 2x = 11/3: clope 2, y-intercept —11/3 =~ =3.6% , cute at (0,
-11/3)-

Lines (i) and (iv) are paraflel, both have clope 2.
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Exercice 7: the four lines

Q8 y=(9/5)(x - 223) + 32 gives F (y) from Kelvin ). () F at 313 k7 (i)
Kat 158 F?
Ans. (i) x = 2723 = 40.y = (9/5)(40) + 32 = 22+ 32 = 104 F .
(ii) 158 = (9/5)(x - 223) + 32. $o (9/5)(x - 273) = 126, x - 275 =
126 x 5/9 =70, x = 393 K .

Q.7 Work = force x distance. Write w in terme of d for force 3 units, draw its
groph, and find the work for d = 2.
Ans. w = 3d . Thicicy = ax with a = 3. Points: (0, 0), (1, 3), (2, 6). For d =
2, w = 6 units . On the graph, 90 up from d = 2 on the horizontal axis to

the line, then read 6 on the vertical axis.
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Q.10 The graph of a linear polynomial plx) passe through (1, 5) and (3,
11). () Find ,b(x}. (i) Where does it cut the axee? (iii) Verify by graph.

Ans. (i) Let plx) = ax+ b. Then 5 = a + b and 11 = 3a + b. Subtract: 6 =
20,8=3, 00db=5-3=2.Cp(x)=3x+2.

[/f} y-axis: x = 0 gives y = 2, Co (0, 2} . X-oxis: 3x + 2 = 0 gives x = —2/ 3

<o (‘2/31 0) .
(iii) The graph through (1,5), (3 11), (0, 2) ic a ctraight line that

cuts the axes ag chown.
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,b(x} =3x+ 2

0.71,b[x): ax + b, 7[x) =ex +d. (z] P(O}—' 5. (u) ,b[x)— 7[x) cute the x-axis
at (3, a). (/4‘/‘) ,b(x)+ q[x} = 6x + 4. F/’nd/b and 4.

Ans. [/},b[(?}:é—“ 5.
(;’:‘/‘)(&t+c}x+[é+d):6x+ 4 coa+c=6andb+d=4Acb =5 d
=—1.
(i)p-9=(a-c)x+ (b-d)={(a-c)x+6 It iczero at x = 3: 3(a -
c}+6:0, €O a — € =,
MNowa+c=6anda-c=-2.Add-22 = 4 a=2, andec = 4.
g'o,b(x)=2x+5andq(x)=‘/x—1.Checé:,b+7=6x+ g4V .

Q12 Matchetick hexagons: ctage 1 has 1 hexagon [5 cticks); each new
hexagon charee a cide with the last. (i) Next two ctages. (i) Table. (ii;)
Rule for ctage n. (iv) 15th ctage. (v) Can 200 sticks make a ctage?
Ans. Stage 1: 6 cticks. A new hexagon charec one cide, co it needs only 5 new
oticks .
(i) Stage 4: 21 cticks. Stage 5: 26 cticks.
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(i) Stage n = 1,2, 3,9, 5 ... n givec cticks 6, 11, 16, 21, 26 ... 5n + 1.
(iii) Rule: 5n + 1 (6 for the firct hexagon, then 5 more each ctage; check
n=71:5+1=6V).

(v) n = 15: 5 x 15 + 1 = 26 cticks .

(v) 5n+ 7 = 200 gives n = 199/5 = 39.8, which i¢ not & whole number.
So no, 200 cticks cannot form an exact ctage. (Stage 39 uces 196 and
ctage 40 uces 201.)

Q13 p(x) = ax + b passec through (2, 3) and (6, 11). 9(x) = ex + d pascec
through (4, =1) and ic parallel to ,b[x}. Find p, g and where they meet

the x-axis.
Ans. p: 3 = 2a + band 11 = 6a + b. Subtract: § = 4o, a=2,b=3-4=-1
. Sople) = 2x- 1.

g ic parallel, co it has the came clope ¢ = 2. (Joing (4, -1): -1 =8 +d, d
=-9.%qx)=2x- 9.

x-axis meeting pointe: p = 0 givec x = 12, point (1/2, 0). 9 = 0 gives x
=92, point (9/2, 0) .

Q.74 What do all functions flx) = ax + a (& > 0) have in common?

Ans. f(x) = alx + 1). Pt x = =1: f(=1) = 0. S every cuch line passes through
the point (-1, 0) . Alco, cince a > 0, each line has positive clope and its
y-intercept equals its clope (both a).

Quick Revicion
* An algebraic expression has terms, variables, coefficients and conctante. A

polynomial in one variable has a degree = highest power. Degree 1 = linear,
2 = quadratic, 3 = cubic, 0 = constant.

o A linear pattfern changes by the came amouvnt at each ctep. Ri¢ing =
linear growth , falling = linear decay .

o+ y=ax+b:a=clpe, b= y-intercept (the line cute the y-axic at (0, b)).
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IF b = 0 the line passes through the origin.

a > 0 means 9rowth [//ne goes u,o}, a < 0 means decay (//ne goes a(oum).
Same a, different b => parallel fines .

To find & and b from two pointe, make two equations and cubtract.

Teacher's Note: Do it yourself: Ack your mother how much the milkman

charges each day. Make a rule for the bill after n days and draw its
graph. I¢ it growth or decay?
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& Fat A Ugel Daw AT Ag AT §3T 13T & v S99 U & faaR & IS AT
& TR SER-FTGT §gordt & | JFeRT FANGISeT R, ST 7 13717, 2t T e,
FTfaaT bt iy &1 23, I St o= g7 Ferd &) ef-¢ var, &7 3g7E9er Uider o
8T R, 1R 3iq I I §I & € ¢ 7]

JBIATT JHF T & I g7 vge! F airerr & 1T HA® | Tg FewmaA), RN IR
fergr (+, =, x) @7 #er &¥ar &l

IFTER ): Ireg AR fosa

TR ;e I H TSt [958 (8% O H 4 UeT) IR Aor fReay (% TF & S fdder)
o &1 I x oreT 3717 y et RRea FAgaT &1

I 2 x A fSeal & 4 X x = 4x UT &l y sflor fesat 7 S x y = Sy VAT &)

T 3¢ I 3 YT HHT oft fAeh) por Ao = 4x + Sy + 3 |

375 18I & ST o1t o, aflfah faTel JR-a17 §o¢ §eATer ¥l 4x + Sy + 3 #:
4x, Sy stz 3z & (+ AT - & g3 RED) | x 37 y se-T=D & forg I &7 =7
FeI (R T8 FHT & oY ager Tt &) 4 377 s quiias & (717 I o FRe arett
TwT) | 3 IR & (o HIAT &y it 7t agor) |

WZ:_W_&G_W

T ) &I Y eiars | H s =AieIE w HN g sersar ur aR @ &S, 100 g
#t 21 x 100 = 200] |

TIT 2: 3N =AY U T F avs, T30 gy H: 2w x 30 = 160w |

TIUT 3¢ YX ST W dffeT, TS0 gid H2 ) x w x S0 = S0lw |

AT 4: ol F = 200] + 160w + SOlw |

= vz 2001, 160w, Solw) =% | IR wi Tz 200, 160, SOI IZTET | I Tdh?
gl @1 =R ST 3 AU 57 & (93 S0w) | IZTe0T | # T Fhael &S T Al
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JTET 3: A A &<l ATAT

TIT ) 20 DA} F TR I ANSH A §ArAT| IR URATT &, IHIT TS + AIETS =
10/

TIUT 2: GIETS x JH & ar @I (10 - x) JH @A

=0T 3 &5her = x(10 — x) = 10x — x* |

Fem vz 10x 3R —x2| =12 Faet x| oTid: 10 3 —I| JETERT | ¥ b el U
& TR E anv x F arg () ot o71F &

Fgug 77 &7
T STEATH F & el Db <7 1ol TAAF Ygd &, o ox, x> + |, 2y — S, Sy’ + ¢* +

2y — |, 32 + 71 §¢ U =T G0 SgUE 77 Her TgUE whEe &)

Sy + g7 + 2¢ — | G ¢* BT IVH S, y* @71, y @7 2, IR TR 9g —| & =¥ Pt
T gt i @ agug & A (Raft) @ed &1 7@t Foer a5t 7T 3 2 s T 3
&l

TgUT s gt | wma | @
Sy +y> + 2y — | 3 3 gl §g9e
X2+ Sx + | 2 2 121G
32 +7 ] ! NEEg

8 0 (8 = 3x°) 0 R

foleras &1 a1 8 @1 T o FAT &7 Tk 8 = 3x° AT &7 Tl & 37 x© =
) BT &) x B 1 0 F) Bt AT heaT 13 s F ar @t A F@F g 0 @t
&l

T TN 1T T FIerd HaH gt a1 & et F ey T AR Sl ey
areft T o TE x4 — 3x* + 6x2 — 2x + 7 BT TIT 4 ?(SFIE‘% 7 T
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gyTaelt 2.0 (Fe1 Al2A)

) grq T &R0 () 2x2 — Sx + 3 (i) ¢* + 2y — ) Gi) =9 Gv) 42 — 3

39T () Ter a8t 91T 2, 3T T 2 | (i) I 53t 7T 3, AT =T 3 1 i)
—q ar=R & T 0 | (v) Far a wr |, ) |

g2 919 |, 2 37k 3 % ggug o1
IN-FPSITRIN G Tl x +S 1T 2 x> + 2 + 1 1 TT 3: % = § |

923x4—3x3+6x2—2x+7#x23‘ﬁ?x337'§,7177737'?
IAT- x* FT YNF 6 &) x> T i —3 & (KT g aorich a1 & 97197 &, sgeratt #7) |

.4 42° + S22 — |] F 2 T JUNah?
I 5 2 TN Uz & & Al TE 02 & SRIaR 2| AT 3o 0 &

9.5 9 + Sx2 — 8x — 10 T 3R Ug?
T faT ug & =R 7 €, a8 —10 &

2.2 I3 agug
1T | AT 5T AF TgUG hEeniar & YR FAN? Al DT IR U YT
g 81 FE A AT & i A G| IFTEIT: 32 + 7, 4x, S — Gyl

IGTERT 4: T T aRATT

30T I W:x,ﬁ?uﬁam=x+x+x+x=¢xl’%'§@$§/

I 2¢ JAAT ), 1.S, 2, 2.5, 3 AH &) uRA: 4, 6, 3, 10, 12 JH

T 3: YOIT &7 TR 0.5 JHT g & e AT &7 % 2 At agar & & IR I+t
& worian

JETEIVT S OIAVST Folel

T ) goer ok T200 37T & HT & TS0 m Tl % AT g g & 200 + SOm |

TR 2: m=1] - 250,m=2 - 300,m =3 - 350,m=6 - 400, m =S >

450/
I 3¢ &7 SIARF FHer A agt TS0 o= &
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@ O [Berdt 3 T750 1201 fdsr #2417 200 + Som = 750 3=y I SOm =
550 3T = N Fer

‘&7 O 3T & woriar 33w agug) 7 3eT &1 oI Hie SRR Al U U (=17 HEHT
D g2 (IT T2), qr IF IV Yzet Fad B

IF wHFn IRF agug = vF HAT

IZTERVT 6: ZY TSATY AT 797 64

WA ) OF T GIR A 10 $ifdE & piet F=IT x o) 7 x + 10 2
TAIT 2: HNT 64: x + (x + 10) = 64, FIAT 2x + 10 = 64

I 3¢ 2x = S4, FT:x = 27| FIAG 27 HIT 37 F) &<k 27 + 37 = 64 v |

fRlgrar #T a1 IR Y BT TH H AT T AN Zay A oI & 3R 31
& o &

agug ow Fefir &

2x + 3 I TF T FJHgY JH T FSAT 3153 Stera & (fFaer x), FefeT I gaparr
F 3 alE ot () x = 4 @ray fdald = 2x4 + 3 = 1) | x = —6 gy ar 2x(-6)
+3 =12+ 3 =-9 | ST AT Fad & 53 g I BHeIis F v

AN IETET 3 H STPT 10x — x* &l x = 6 U 10x6 — 62 = 60 — 36 = 24
AP | & 7 ot fAaer-fasta aefiar &) 2x + 3 3IBF worr & 10x — x* Garer
Tt &l

gl 2.2 (37 A2 )

gl Sx — 3 &1 AR () x =0 (i) x = =1 Gii) x = 2

I () S0) —3==-31CGi)S(-1) -3=-5-3==-81(ii) S(2) -3=10 -
3=7]
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272 —G4s+6FTHAR () s=00G0) s=-3(@Gii) s=¢
F2- () 6 1 Gi) 7(2) — 4(=3) + 6 = 63+ 12 + 6 = 8] (uger adf & (—3)? = 9,
gatiFF) | Gii) 7006) — 16 + 6 =112 — 16 + 6 =102 |

9.3 Hleler 1 AT Bt s ITh 3 b1 3 It &1 S avf arg @i H g BT ART 70 2
adHTT JTY?
ITT- AlieT x o BT 1 7 3x FT &1 S av q@ (x + S) + (3x + S) = 70| 37T 4x +
10 = 70, 4x = 60, x = IS | FlIT IS af HT 377 AT 4S T b &1 Frer: S af aTg
20+ 50 =70 v

b.9 g eTicHer QOTiah] T 37 63 & 3717 3/quraT 2 ; S &1 T=?
IV TSI 2k I Sk oAl 3iq%: Sk — 2k = 3k = 63, FHIT k = 21 TSV 42
317 10S &1 &7 10S — 42 = 63 377 42 : 10S =2 : § /|

9.8 Tt & Uy TS & [aen! I 3 I 2 & A9 &, ol T38| GAF % fabdal
faga5?
I TS & fAaF x & I T2 & @ab 3x &1 g Sx + 2(3x) = 38| 37T |Ix = 33,
x =8| 3T% g FS ¥ 8 f@aF 3R F2 & 24 @3> 3 aier 90 + 48 =
23 /|

.6 300 iz b1 a7 2 2hsl & FIE] ITS; ofaT EHsT BIE &7 4 T &1 ciaIs?
IY- DIET = x, T8 = 4x| x + 4x = 300, Sx = 300, x = 60/ 2 60 F& T 240
BE > &

Y.7 ST ) TS AT & 2 3 3 sfe F sl uRETT 24 DA § fAATD?

3T T = w, a1 = 2w + 3/ URATT = 2(FaTE + w=E) = 2(3w + 3) = 24)
ST 3w + 3 =12, w=3) FE3 A Far§ 2(3) + 3 = 9 AH | @ 2(9
+3)=24 ]
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2.3 IA@F Yz F Fler
ZI5el @7 Uzt ) W07 | F ) 27507, TRUT 2 H 3, TRr 3 H S, TRT 4 H 7/ & =0T
F 2 zZiger sl gt &

RoT | 1|2 )|3|49]|S]|6]| 7

gzt | 1| 3 sl 721ae|ln]| 3

915 TAAH Fefl) =07 2: 2x2 — | = 3] FTS; 2x§ = | = 9] Gy TT n F S5 2n —
) &) 7z 3BF aguz & (1 1) | FAF gl HT iz §HT 2 8] 89 Fed & &b
RUT-IFT SR 2T T Haer B &l

= 1SaT Zur: 2xIS — | = 29 ZT5et] 2647 TRU 2x26 — | = S) 2Tget] fha
TRUTH 21 ZT5? 2n — | = 21 I p =N | 3 47 Z15e1? 20 — | = 47 3 n = 24 |

IZTEI0T 7: AT T SAT-Te

TIUT I ITF URT F100 & 377 a7 AT TS T w4t &1 ) 3T a1z 100 — 5 = 95/ 2
13T &1 100 — 10 = 90/

=T 2 1 Tg<7 &1¢: 100 — Sn |

TIUT 3¢ AT 100 — Sp = 40 & I T40 Fod & T n = 12] Sl 129 137100 - 60 =
40 v |

A= 1S3 2T 100 — 7S = F28 | ART 4T JH qa &9 100 — Sn = 0, AT n =

20 31 |

IZTERVT 8: STEr-Rarrm &1 farar

T ;. UES 2 et @7 AT F25 &1 3T G & A & TS|

TR 2 10 fHH & folr: 25 + 1S x 8 = F14S (3 sifafew fae)

I3 nfBAt (0 22) F o 2S +1S(h —2) = 25 +1Sn — 30 = 1Sn — § |
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I FraN TRTIT F130: ISn — S = 130, 1Sn = 135, n = ¢ Tt |

§T T IFTE0N H n-al g n &7 Bk e &) IAF vzt 9 A & A gy
HATNT UEY T Siav AT T&ar &)

gHTaeft 2.3 (goT A )
9. TF o17 & URT F500 & 37 &7 A TS0 37z [Aera &) 1Y 31ie p-o #7re a7
B Serdh?
I~ X A S00) | HIE TG 650] 2 FIE §1g: 300/ 3 AE &1 9501 &7 AE 1S0 o
& n 7TE a1Z 500 + 1500 | (ITF FS00 FY Ggar ATE FF I A G fozraT 350
+ 1S0n ST &1 20 T & +150 vt gara &)

T.2 T St 120 ) I o @t & a7ie & 7E 9 Teed we ar §1 ), 2, 3 . we
§1¢ TEA? n-o " FHT AcTah?
3T | G2 g ) 2 T a1 1021 3 T2 a1z 931 v 52 a1 120 - W | &7 IR HR
-9 & safoir 7% 33F &

9.3 3799 T oAa1s 13 JH & =S () 12 (i) 10 Gii) 3 2 & Fr Swer? dest?

IV et = 13 x FALTE) () 13 x 12 = 156 3R] (i) 13 x 10 = 130 I (i) 13
x 8 = 104 Ik =TS 2 Tgast uz STPeT & TR 26 TdT &1 JATHT: STFCT
= 13b , &y 3@ ded &l

v.4 f3ed ) ciars 7 et arfe TS 1) A F Far$ () S Gi) 9 Gi) 13 I ar gy
AdT?
IAT-FFTGT =7 x N x h =770 | () 77 x S = 385 IH¥ (i) 77 x 9 = 693 IJHP)
Gii) 77 x 13 = 1000 3HE| h % 4 T@ U2 g7z 303 &7 & Fg P Yoot
&l

9.5 ARGT S00 g #1 fahdiey et 20 Y& vgtt &1 1S 187 qre fbadst U8 gy=i? dest?
IJR- 1 3T a1 &< T8 = $00 — 20n | n = |S & olB: S00 — 300 = 200 Y& &2 |
daet 430, 460, 440 .. &7 faeT 20 FTEaT #
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2.4 A gig iz AT g7

BT gig: FIE AT R el # It & aed! & (For R gy <100 aisa w7
JRR ger) | B g AT SRR DAl 7 IaAt & gt & (S Ae T gar
TIST T 801 |

IGTE 4 ITAT &7 F+, €(d) = 100 + 60d

AT d=0 _100,d=) _ 160,d=2 _ 220,d =3 -, 280,d =9 - 340, d
=S . 400]

TR 2 & SR Tt W T60 dga & i vrE A alg &

‘ =N 1S TR 100 + 60x1S = F1000 | F=F F700: 100 + 60d = 700, d = 10 T
|

IETEVT 10: 2ht A urstl, h(t) = 3 - 0.5t
W) t=0 - 3FH, t=] - 285t=2_2t=3_1S5t=4 -1
T 2: & AR SIS 0.5 #H vedt &l ug IRF &7 2

I e S FE T 3 - 0.5xS = 0.5 HF

felgrar &1 a1 fg2ue o) T g7 #¢H R &gl AT T2rg offt arefl J=T ot &7
& _. 3w o a1 & (afg) a7 FT (877) ? II7H TH I T &l

gamaett 2.4 (g1 AfRd)
D) TF °lerr 1.7S BE a7 & v & #1g 0.5 2 agar &1 () 7 a7z a1 Sarg) () t
= 0 3 10 F FRof (i) et 7Rk T IHF gl
I () 175 + 05 x7 =175 + 3.5 = 5§25 Be |
Gi)t=012 34,567 8910 Wh =175, 2.2S, 2.75, 3.25, 3.75,
4.25, 4.75, $.25, §.75, 6.2, 6.75I
Gii) b = 175 + 0.5t | Fa1$ & AIE 3t & 0.5 Bz gadt & ST 78 IAw

gz 2
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9.2 ¥10,000 T T &2 a5 T800 HoF Far &1 (i) 3 a9 a1z 7c7) (i) t = 0 A 8
arRvf) (iii) St 3R Y A gl
g2 (i) 10000 — 800 x 3 = F2600 |
Gi) t = 03 8 W v = 10000, 9200, 2400, 7600, 6300, 6000, 5200, 4400,
3600/
Gii) v = 10000 — 800t | 7T & T I & T900 TrzaT & FAfIT FE IBH

&7 gl

9.3 a0 1 sraaizr 750 & 917 &7 an S0 ot i &1 () 6 ot ez T (i) ¢ =
0 3 10 Bt Frof Giil) -eetan)
I<R- (i) 750 + S0 x 6 = 1050 |
(i) t = 0 310 G2 P = 750, 800, 350, 900, 950, 1000, 1050, 1100, 1150, 1200,
12501
Gii) P = 750 + Sot | &2 ¥ &t +S0, ST IRAF TfF |

T.9 F600 & R=ref 7 daiar A7 TS wear & () deia b(x) Fr #awon (i) fage
fast & o7 (i) x = 1 ¥ 10 P ARV
I (i) b(x) = 600 - ISx | 7g & 27 IS TzaT & S 33T g7 @
Gii) 600 — 1Sx = 0 I x = 40 13T |
Gii) x = 1 310 Gz b = S8S, $70, S55, $40. S25, S10, 445, 430, 46S, 450]

2.5 A% Fath y = ax + b
ﬁwf@ﬁxaﬁg$a??$@$mg=ax+bzkw#ﬁwmé ZTera J b
21T T &) Z15er aTer Yaet A x = =RU-FT HR y = ZIger, AT y = 2x — |
| 7gFa = 2 3 b = -

FFI o 377 b Re 7@ 8191 &8 @r ™I & a1t & a1iv o, b Z2a @1 &) Tl &7
RIS v Ffiawor &t & g wiawon o o ST b Aer o1 & 1
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IzTeevr II: 2elwid @7 faer

T ;. I 10 GB FerraAT 3R T3S0 RT; 20 6B oA 7R F550 R0 ¢ = ax + b
F TEN: 350 = 10a + b 377 550 = 20a + b |

I 2: Ygor A b = 350 — 10a] 3 I H TH: SSO = 20a + 350 — 10a] T S50 =
10a + 350, 10a = 200, q = 20 |

TIUT 3: IT b = 350 — 10020) = 350 — 200 = 150 |

JIT 4 Jae: y = 20x + 150 |

F=M 20 317 150 BT 3PF? 150 TAFAT FfAF eeh & (0 6B = W ot dar
ysar &) R 20 U3 6B sifafdws #FIHT & | DX R U & o = Ul 3718 R 377 b
= AT Faif &I fel

felgran & a1a: e g THHIT T2T g S50 — 350 = (20a + b) — (10a +
b), 37T 200 = 10al b ITAS & 7T &l HE DI B A THT A v T &

genaett 2.5 (g1 Afd)
D) O W (A2 e TR i siser dha ol 81 10 Flser @1 fdet 3400,
14 FHreger HT TS00! a 31T b Z7eT
ITT- 400 = 10a + b 3T S00 = 190 + bl T3 100 = 4o, 37T a = 25 | IT b =
4900 — 250 = 150 | FAMIT y = 25x + 150: FIS0 AT T F25 wfar AL

9.2 7 & 10 92 HIE FT fder 300 317 1S & 7 00 &) o 377 b 71T 91
7 800 = 10a + b 371100 = 1Sa + bl TETN: 300 = Sa, SiTa = 60 | qgb =
800 — 600 = 200 | FAAT y = 60x + 200: F200 fAf2IT 3777 F60 T =TI

.3 °C = a°F + bl B 0°C = 32°F U3 fomerd! & s1fe Uit 100°C = 212°F U7 Ieerar &1
a 3R b T &
IJT- TET UEew TR °C # N 0 °F &10 = 324 + b 3100 = 2120 + b] TETIN:
100 = |80q, 37T a = 100180 = S/ | JgT b = —320 = 32 x §/9 = -160/9 |
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§ARIT °C = (SM3)°F — 160/3 = (SP)(°F - 32) | 212 3 &t (5/9)(180) =
100 |

2.6 QP Fae B T AT
g=ax+bwm8ﬁ?ﬁwwmmgﬂﬂﬁﬁwwaﬁﬁvmﬁ
fag =nfRe) airaer @ for JRT fig o1t of &l

JGTEI: y = 2x + | FHtar

W) x =0y =20)+1=11igha®,1)

FT2: x =3 y=203) +1=71gBB,7) |

I 3¢ A 3R B &I T Yu7 W 3ifasa H2, et 3 aler 37 gl 31 aaT gl

W 4 AT x = | gz y = 3, 377 (I, 3) I R g9 71el x = 7 WS, a1 (7,
1S) off g7 W &

~\ N W - W\ LY ~N S0 -~

3 2 40 17 2 3 4 5
=t
=2
-3

Ty = 2x + I, AT A0, 1) T B@, 7) A vt &

folgian &1 a1 IS fag ¥ W T3t & o7 I fgeliar FHIh0T B TJE H9)
AT (7,15) gy = 2x + | R x = 73 2(7) + 1 = 1S /| & #7 (2, 6)?
202) +1 =S, 6 7, srq T& |
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faga & F#fiaor &1 sigen) fag (-1, -3), (0, 0), 0, 3), 3, %), (4, 12) 3= &
y 3Tt x T 3 AT & gt &y = 3x 81 (-3, 6), (-2, 9), (0, 0), (1, -2), (2,
—4), (3, —6) & ToIT & y U x HT -2 T & AT XATy = —2x &

a &I AfABT: aTT
y =x/2, 4 =x 3Ry = 2x Fr 0% & I W FH=) Fa7 GFar &

WW@W'@E@, 0) I oAt &1 e b = 0, ATt y = ax, JHT HeT fag I
ardt &1

vy = x @Y ot I ISR @it (45°) werrdt &

v y=2x@>1)y=xI ARF N &1y = x/2 (a <) FAF FJNE &

g = xl2, y = x, y = 2x: a AT 73T, ¥&T It =t

T o T &) ETeT dHgerrdt &1 arer ST & fa Y7 fhaeft A& & x & | d@aT W y
fohaalT a1l &1 y = 2x — | (215et) & 277 2 Bl a&t (8% 3iqe & o paeT ugh &
&l

ATy = —x/3, Y = —x 37f?g=—3x Fﬁlﬁ'éﬁ'ﬁ\ﬁﬁgﬁm?ﬂ'é WWWW
& et 21 N ffer et &)
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Y =—xl3,y = —x, y = —3x: AT 31§ AR A= art &

@letT a ?QBT vzt
a > 0 (ga1F®) | 718 IR Fw | I afg

a <0 (FonHF) | T8 IR AT | WIF g
a=0 Fare (faer) R

AN g = 3x + | SRy = =3x + |: A y-aze7 Fr (0, ) W Fred & FANG g
#b = | &) Ugelt FUR wTadl & (arer 3), g oA IRA & (arer -3) ) % y-37ET H
UH-gIY & FUor-glafae &

b &t AlABT y-diTHT
a=2@q?@ﬂ*{bm~g=2x—l,g=2x+1,y=2x+S/WTZ~‘?FIT§?
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N

Sl

y =2x -1, 2x + |, 2x + $: FHIT ZTeA, FAITT IHTD

et S FUET Foht F w7 Hu-dfter fEadt &) 7 FH 7@ Ao F FAIGT &) 37
STeT FHIT, b ITeTT = FHITT Y& |

3‘7&"3?5')9=2x+5,g=x+33ﬂ?g=3x—2g—3‘7%r37‘)%‘57°2h72?#§lg—373-r17?x
= 0 grar & ST g = bl 3 A0, S), B0, 3) 31k €(0, —2) W Fredt &
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YHED y-3787 B el diedt & (y-TEHT)

T IS off SFT y = ax + b, y-378 @7 (0, b) W FIEd & b BI y-SidTe FHed &
7oT [9g 3 3 g b ) g3t o7gh ST y-37%7 T F1ed! &1 b e/HAB g Al g 0 &
FuZ, FUNHS (A —2) & ar 0 & A< aiar #

s fasapt a1 |

© Yy =ax+b¥Hazrerd sNb y-dTT &l
a 5gon, b agl &N 2Tt agerd! & y-siawie agt EaT & (AT y-3187 & I folg &
=IRI AR A &)
b deotl, o TE TE: I T & ur FAHAIAT & &

geraeft 2.6 (o7 Afad)
& Y& ¥ ToIT 2 g fAdre a I b # e 3=

Tl G)y=4xy=2xy=x
e fag: ox & e (0, 0) 317 (I, 4); 2x & forr (0, 0) 317 (U, 2); x & foir (0,
0) 3R (), 1) & ¥=7 0 I T &l a faa=r =T, 3BT I+ =t
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e 2 - B T T U=

»
>

~\
N
<

=\ 2
Q =\

4x

2N W e L ™ W S

T~ 12c B 27X

-2

G) y = 4x, 2x, x

Gi) y = —6x, y = =3x, y = ~x
Fe- fag: (0, 0) 37 (U, -6); (0, 0) 3R (1, -3); (0, 0) 31 (1, -1)| v =t Ht
R zordt & (a < 0) 3R 0 I ardt &1 RIg BT T forgaft o2t Yar 3o+

=
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Gi) y = —6x, —3x, —x
Gii) y = Sx, y = —5x
FTR- fag (0, 0), (1, ) 3R 0, 0), (I, =5) | d=TveT Faaram, fRoms 3erch) o y-arer
€l x-3187) a7 W—Eﬁ@ﬂ' gl

Sx

Gii) y = Sx ATy = =S«
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Vy=3x—1,y=36y=3+]

IFe- g 3x — 1 & v (0, 1), ), 2); 3x & far (0, 0), (), 3); 3x + 1 & fav (0,
1, (1, 4)| FEH 2Tor 3 & FHT Y& FHAIAT &) & y-378T B -1, 0 37 | W
Frzdt &

3x—7

Gv) y = 3x -1, 3x, 3x + ]

) y=-2x-3y=-2x, y=2x+ 3

T fig: —2x — 3% e (0, -3), (-1, -1); —=2x # 1e12 (0, 0), (1, =2); 2x + 3 &
e (0, 3), (-1, 1)) ugett @ #1 aler -2 & AT o JHiqe &) Nt #1 a1er
+2 # 3R 08 y-3187 Y 3 W FIedt §
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+3

\ 4

[
W

'
<

'
W\

v) y=-2x-3, -2x,2x + 3
reAqTH & 3id & 74 (867 Afeq)

Ul x 7 T1T 3 & UF §gU¢ ol faasd x> &7 Jlidh -7 &Il
I~ IFE 2C — I + x + 4 | g T 7T 3 (=T 3) FR X FHT q0hFH -7 /|

9.2 71T 71T &9 () S = 3x + 7, x = | W (i) 482 —t*+ 6, t = a W
o= () SU) - 30) +7=5-3+7=4910) gat F 9% a TN 4a° — a* +
6|

U.3 Tt T I S/2 3 U @ 2/3 oAt W —7/12 fRerar g =

- T x &1 (5/12)x + 2/3 = =7/12] 2/3 (= 8/12) FET3: (5/2)x = -7/12 -
3/12 = —1$/12 = =S/41 2/S ¥ quir FRE: x = (=5/4)(2/S) = -2 | &T=r;
(512)(~1/2) = =S/4; =S5/4 + 2/3 = =I1S/12 + 8/12 = =7/12 /|

9.4 U eaiHe T gait @ S gt 81 giaat & 21 oieer R v 798 FEAT g Ht
21t gr ot & I=e?

v piet n & a2t Sn 31 21 ET U 0 + 21 3R Sn + 21§, BIEt F @At &

Sn+20=20n+21) =20+ 42| 37 3n = 2, n = 7 | F=T 7 I 35 2
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3T 2 - 3BF Fgug) T Ul

cIler: 28 377 56, IR 56 = 2 x 28 /|

9.5 JFR Urr F800 & 37 & #7250 5= gl () 6 #g (i) 2 a5 g Al
BT Jat?
IqT- m HIE TG A = 800 + 250m | (i) m = 6: 300 + 1500 = F2300 | (i) 2 o
= 24 #ATE: 300 + 6000 = F6300 |

U.6 3T 3l T FAT & 3l T 3ide 3 & 31 Ieleah el J=T # clIsal U2 143
fRerar &1 T=me?
3T~ ik a (ZES) IR b GFR) &) T=AT = 10a + b, Ie7&t = 10b + al FNT = lla +
Wb =143, 31Ta+b=13TFd&a-b=3TTb-a=31aFa-b=3a
=8 b=SIadb-a=3a=S5b=38 IV 85 3T S8 F) o 35 +
=143 /|

.7 376 Hell, aTer 1Y y-3iasis aamai o o fag st o7at YT y-38T P it &
() y=-3x+ 4 0i) 2y = ax + 7 Gii) Sy = 6x — 10 Gv) 3y = 6x — ] BIF
THIT &7

IIT- Ugor &% HHIBUT af 99T g3 y = ax + b T & Ter=0

() y = —3x + 49 2TeT =3 , y-3id=s 4 , 8 (0, 4) |

(i) y = 2x + 7/2: @ToT 2 g—&?FIQEi?BS fig (0, 3.5) |

Gi) y = (6/S)x — 2: @TeT 615 , y-3ia=s =2 , fag (0, -2) |

Gv) y = 2x = II/3: 271 2 , y-3iasis -3 = -3.67 , Tog (0, -n/3) |
Gi) 3T Gv) maiaw &, o b arer 2 &
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g 7: Y A

9.8 y = (9/5)(x — 273) + 32 Hfoaa () I °F (y) 31 81 () 313 K 47 °F? (ii)
1S3 °F g7 K?
- () x — 273 = 401 y = (9/5)(40) + 32 = 72 + 32 = 109 °F |
Gi) 158 = (9/5)(x — 273) + 32] 3T (9/S)(x — 273) = 126, x — 273 = 126
x $/9 =70, x = 343 K |

9.9 7% = 57 x g §of 3 SPIS iR w B d & iz, smerey FHar sl d = 2 we
H12f 1STen)

IJTe-w=3d | Ty = ax B a = 31fag (0,0), (1,3),(2,6)1d=2Rw
= 6 FPIS | AT IR d = 2 T FHY2 T dah &A737), [ Feqiers 78T W 6 Ul
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70‘ 5%

(2fs)

4 w="3d

9.10 3B agug p(x) &7 smera (1, S) 3R (3, 11) I Jerar & () p(x) 71T
(ii) 7€ 3181 T el H1EaT &2 (i) ST I efien]
3?!?‘—(;‘)p(x)=ax+bﬂ7/8§’5=a +b3Tf”<'II=Ba+bIHZT3ﬁ‘6=Za,a=3
L IRb=85-3=2 /3@ plx) =3x+2 |
(i) y-318T x = 0 T y = 2, 31 (0, 2) | x-378%: 3x + 2 = 0 A x = —-2/3, I
-23,0) |
Gii) (1, $), (3, 1), (0, 2) 3 eI TTeTT S7TErRT Hfeft YT & 371 3787 Y
fe=me St @rEar 2
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By Y
Y N
n
>

=\
Q

NOW R D W Y o

p(x) = 3x + 2

7l p(x) = ax + b, g(x) = cx + dI. () pC0) = S1 (i) p(x) = g(x), x-3787 @1 (3, 0)
R &1edl & (i) pG) + g(x) = éx + 41 p 377 ¢ FIT

Fv- () p(0) =b =5 |
Gi) a+)x++d) =6x+ 64 FTa+c=63Rb+d=4/b=5¢
gafeic d = -1 |
(i/‘)p—qz(a-c)x+(b—0')=(a—c)x+6IWFx=3W?Eﬂé‘3(a—
¢)+6=03Fa—c=-2|
3?&’0+c=637‘f€a-—c=—2/Ff73f‘20=4,a=2,3#?c=‘I/
FTp(x) =2x +Savglx) =4x -V 1T p+g=6x+4 /|

.12 FIfIT 1 diferar I weyer. =or | & | weyer (6 dfeian); g7 T Y23 fwer
& 1Y T YoIT ATHT FH2ar &1 () siarer gr =wor) (i) FRo (i) a0 n @7
a7 Gv) 15at =011 (v) Far 200 AT I ) FTRIT §T ThaT &7

I TR ): 6 AT TAT Ygyer TF eI ITAT FRAT &, FATAT I ahaiol S 75

Aferar =nfze)
() =R 4: 21 ferar) =R S: 26 et
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Gi) TR n =1 2,36 5. na@dfermms 16 2, 26 .. 5n+1|
Giii) a7 Sn + | (Ugor Yeyer & 6, T &7 TR H S g1l n = | &4k § + |
=6 )l
G n=158xI1S+ | =76Aar |
(v) Sn + 1 =200 3n = 199/S = 39.3, & QOF Fz=r It &1 i F@, 200
eratl I 3t IS =0T et Fdr) (FROT 39 F 196 R =0T 40 H 201 A
&)
13 p(x) = ax + b, (2, 3) 3R (6, 1) I FJerzar &1 ¢(x) = ex + d, (4, —1) F Feral
& 3R p(x) & THIR 2 p, ¢ 3R x-3 w2 feral & g T #1
IAT-p:3=2a+b 3R = 6a + bl TSI 3 =4, a=2,b=3—64=-]
Fdplx) = 2x -1 |
g AT & Ao 3 @t agtc = 2 &1 (4, -1) J -1 =8 +d d = -9
aidq(x) =2x - 9 |
x-FH R Aeram p= 0T x =2, fag 02, 0) 14=03x=19/2, g (3/2,
0) |

14 £f(x) = ax + a (a > 0) & T Forall & Fa7 TART 27

FT- () = alx + 1 x = =1 F@h £(-1) = 0/ 37T VAt &7 ¥@Tfag (-1, 0) 3
Tt & | @ da > 0 @ A & T F @Ter AT & IR IJTHT y-SiaHT
3Ibt 21eT & IR (grat o) &l

@RI ZIeRTT
« dffefty THew # g, R, Juliar IR 3R & & Teh W aler SEUG T = Faar
gt 71 e | = 3P, 2 = Gara, 3 = 7, 0 = IR
3AF Ve a7 Hed yz FATT AT I ggeidl &) g = ABF gl ger =
AT g7 |
g:ax+b:a=W,b=y—3ﬁ%(@y—%ﬁ(0,b)wmg)/
A1G b = 0 qr 3T 7eT fag A oAt &)
a > 0 &7 37 gizr (o R A ), 0 < 0 BT 305f gror (7™ A et &)
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o TAT, b SoTT = FAIGT YHD |
or 18zt I o 317 b APTERT @ forp 31 SFHflaneor gy SR 2T

folgren #1 a1 Fg F% S AT A YT 3 gearen e bl AT &1y BT %
1867 T forzer @13l s1fT gTT 3iera F=y) 7€ aig & ar &7
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