Chapter 1: Algebra 1

Exercise 1.1
Q1. (i) coefficient of x* =3
(ii)  coefficient of x=-9
(ii1)) independent term = 5.
Q2. (i) degree?2
(i) degree 3
(i11) degree 4.
Q3. _74 = —4x™', —1is not a positive power;
x”, 3, is not an integer.
Q4.(1) 3x*—6X+7+5x*+2x—9=8x*—4x-2
(i)  x*—4x® =5x+3x>+6X% —x =4x> + 2x* — 6X
(i) x(x+4)+3x(2x—3) = x> + 4Xx +6%> —9x
=7x"-5x
(iv)  3(X*=T7)+2x(3x—=1)—7Xx+2=3x*—21+6X* —2X—7X+2
=9x*-9x-19
Q5. (1)  3x°(4x+2)+5x*(2x—5) =12x° + 6x* +10x° — 25x*
=22x>—19x°
(i)  x*(x—2)+4x*(2x—6) = x* —2x*> +8x* - 24x°
=9x* - 26x%°
(i) x(X}+4x*=7x)+3x*(2x* =3x+4) = x" +4x* = 7x* +6x* —9x® +12x?
=7x* -=5x* +5x°
(iv)  3x(X* =7x+1) +2x*(6x—5) = 3x* — 21x* + 3x +12x° —10x?
=15x% —31x* + 3x
Q6. (i)  (x+4)(2x+5)=2x" +5x+8x+20=2x*+13x+ 20
(i)  (2x+3)(x—=2)=2x* —4x+3x-6=2x"—Xx—6
(i)  (Bx—=2)(x+3)=3x"+9x—2Xx—-6=3x"+7x—6
(iv)  (3x—2)(4x—1)=12x*— 3x— 8x+2=12x* — 11X +2
(v)  (3x=1)(2x+5) =6Xx*+15x—2x—5=6X"+13x-5
(vi)  (4x+1)(2x—6) =8x* —24x+2Xx—6=8x" — 22X —6
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(vi))  (x=2)(x+2)=x*+2x-2x—-4=x*—-4
(viii)  (2x+5)(2x—5) = 4x* =10x+10x —25=4x* - 25
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(ix)  (ax—by)(ax+by) = a’x* + abxy — abxy —b’y® = a’x* —b’y

Q7.(1)) (x+2)°=x*+4x+4
(i) (x—=3)*=x*-6x+9
(iii)  (x+5)>=x*+10x+25
(iv) (a+b)’>=a’+2ab+b?
(v)  (x=y)=x"-2xy+y*
(vi) (a+2b)* = a’+4ab+4b?
(vii)  (Bx—y)® = 9x* —6xy +y’
(viii)  (x=5Y)? = x> —10xy + 25y?
(ix) (2x+3y)* = 4x* +12xy +9y?

Q8- 0) (x+l)2 =25 +2(X)(l)+(l)2 S XX+t
2 2 2 4
) S(X—l) = 8[x2 —2(x)(1)+ (__1) ]: 8(x2 X i)
1 4) 4 2 16

= 8x —ax+
2

(iii)  —(1-x)*=—(1-2x+x*)=-1+2x— %

Q9. (i)  x*+5x+25;No, cannot be written in the form (x +k)?
(ll) 9X2 —6X —1, NO, " " " noon " "
(iii))  4+412x+9x* = (2+3x)*; YES.

Q10. pX? +4x+1=(ax+1)°
px* +4x+1 can be written in the form (ax +1)* = a’x* + 2ax +1
L2a=d=a=2
s(ax+1)? = (2x+1)° =4x7 +4x+1
s p=4.

Q11. 25%° +tx+4 = (5x+2)° as a perfect square
=25x*+20x+4
=1t=20.



Q12. OX* +24x+s = (3x+a)’ = 9x* + 6ax +a’

=6a=24
a=4.
5 OX% + 24+ 5= (3x +4)?
=9x*+24x+16
= 5s=16.

Q13.(1)  (Xx+2)(X*+2X+6) = x°+2X* +6X+ 2X* + 4x +12
= x>+ 4x* +10x +12
(i)  (x—=4)(2x* +3x-1) = 2x* +3x* —x—8x" —12x+4
=2x®—-5x* —-13x+4
(iii)  (2x+3)(X* — 3x+2) =2%x>— 6X° +4X+3x" — 9X+6
=2x>— 3x* — 5x+6

(iv)  (Bx=2)(2x* —4x+ 2) = 6x> —12x*+ 6Xx—4x*+ 8x—4
= 6x°>-16x*+14x—4.

Q14. (x+y)(x2—xy+y2)=x3—)<}§+)o;/[+)<}§—/><>;/2/+y3

:X3+y3

QI5. (x—y)(x2+xy+y2):x3+%+%—%—}y{—y3

—x3—yP

Q16. (2x— 3)(3x* — 2x+4) = 6% — 4X* +8x — 9x* +6x — 12
=6x>—13x* +14x - 12
= coefficient of x =14.

Q17. (x+3)(x—4)(2x+1) = (x+3)(2x* + x—8x —4)
=(Xx+3)(2x* = 7x—4)
=2x® —7x* —4x+6x*—21x—12
=2x® —x*—25x-12.

Q18. (x> =3x—2)(2x* —4x+1) = 2x* —4x®> + x> —6x°> +12x* — 3x
—4x* +8x~-2
=2x* —10x® + 9x* + 5x - 2.

Q109. (3x® +5x —1)(2x* —6x —5); x* coefficients include —15x* —30x* — 2x*
= —47%°
coefficient of x* = —47.



Q20.() 3x+6_. .,

. )
(i1) X+2X:x+2

(i)  3x°*—6x"  3x*(x-2)

= X(x-2) = x*—2x
3X 3X ( )
: 2y, 2
(iv)  15x*y-10xy —3x—2y
5xy
21. @ 2 2
Q21.(1) 6x°y+9xy :’uxy:)(+3y_1
3Xy
(i) 6x'—9x°+12x*  3x*(x*—3x+4)
3x? - 3%
=x*-3x+4
1 4
Q22. (i) ﬁazb_4a
Bab
(i) Y,
léa b(Z:4ab
3ag
(ii1) 2
by,
2xy

(iv) 3xy 4 _12xy_y

2 6x2 1IXE X

=X+3

Q23.()  2x*+5x—3  (2%=T)(x+3)
2x-1  2%=1

(i) 2x2—2x—12 2(x’— x—6) 2(x~3)(x+2)
x-3  x-3 x~3

=2(x+2)=2x+4
(i) 8x2+8x—6 2(4x°+4x—3) Z(2x=T)(2x+3)

4x— 2 2(2x - 1) Z (2x=T)

=2X+3



Q24. (i)

X2

—7x+12

x-1

(ii)

X3

—8x*+19x-12
X3 —x?

—7X*+19x-12

—7X*+7x

12x-12
12x-12

x? -1

2x-1

(iii)

2x° —x? =2x+1
2x3 —x?

—-2x+1
—-2x+1

x? -1

3x—4|3x3 —4x*> —3x+4

(iv)
X—3

(v)

X+5

(vi)

X3 —4x?
-3x+4
—3x+4

4x* +5x—6

4x° —7x* —21x+18
4x° —12x°
+5x> —21x+18
+5x> —=15x
—-6x+18
—6x+18

x? —5x+3

x? —22x+15
x> +5x°
—5x* —22x+15
—5x* — 25X
+3x+15
+3x+15

2x*+3x+6

2x% —x?
2x° —4x?
3%
3x* —6x
6x—12
6x-12

-12

-12



Q25. (i) X—2
X2 +2|x3—2x2+2x—4

x® +2x

-2x* -4
-2x* -4

(ii) X—3
X2 —6x+9[x3—9x2 +27x - 27
x> —6x° +9x
—3x° +18x-27
—3x> +18x—27

(iii) 3x -1
X+ X=2[3x3 +2X2 = TX+2
3x® +3x% —6x

—X2—x+2

X —x+2
(iv) X+2
5X% +4x—1(5x° +14x% + X — 2
5x® +4x*—x
+10x* +8x—2
+10x* +8x—2

Q26. (i) X +2x+4
x—2|x3 -8
X =2x°
2x° -8
2x> —4x
4x -8
4x -8

(i1) 4% +6xy +9y°
2x -3y |8x° -27y°

8x* —12x°y
12x%y —27y°
12x%y —18xy?
18xy* —27y°
18xy* —27y°




Exercise 1.2

Q1. X cm length of smaller side,
(X +4) cm length of longer side.
(i) A(X)=x(x+4)=(x*+4x) cm?
(i) P(X)=2[x+(x+4)]=(4x+8)cm

Q2. (1) Area = length x width
2 —
s width = Area :6x +4x-2
length 3x-1
_Bx-D(@2x+2) _ P
3x-1

(ii)  Perimeter = 2(length + width)
=2((3x=-1)+(2x+2))
P(x)= 10x+2

Q3.(a) V(x) =(2x+3)(X)(x+1)

=(2x+3)(x* +x)
= 2% +2x% +3x° +3x
= 2x° +5x% +3x

(b) S(X) =(X)(2x+3)+2(x)(x+1) +2(2x+3)(x+1)
=2X% +3X+2X> + 2X+4X* +4X +6X +6
=8x*+15x+6

(c) () V(5)=2(5)°%+5(5)%+3(5) =390 cm®

i) S(B)= 8(5)* +15(5) + 6 = 281 cm?

Q4. f(x)=2x*-x*-5x—4
() f (0) =2(0)° - (0)*-5(0) -4 =4
(b) f(1)=2(1)°-1)*-51)-4=-8

(©) f(-2)=2(-2)°’ - (-2)* -5(-2)-4=-14
(d) f (3a) = 2(3a)* —(3a)® —5(3a) —4 =54a’ —9a* —15a — 4

Q5. f(x)=x*-3x+6
(@) f(0)=(0)*-3(0)+6=6
(b) f(-5)=(-5)*—3(-5)+6 =46

C A
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Q6. Length=(x—y).
Width = (2x + 3y).

(a) Area = (X —Y)(2x+3y) = 2x* +3xy — 2xy — 3y?
=2X% + Xy —3y?
(b) Perimeter = 2[(X—Y)+ (2x+ 3y)]= 2[3x+ 2y]= 6x+ 4y

Q7. Length =xcm
Width = (x-5) cm
Height = 2x cm.

(a) Volume = Length x Width x Height
= (X)(x=5)(2x) = 2x* =10x°
(b) Surface area = 2(X)(x —5) +4(2x)(x —5) + 4(2x)(X)
=2x* —10x+8x* —40x +8x?
=18x* —50x.

Q8. (i) d(4)=the number of diagonals in a 4-sided polygon
(i)  d(5) = the number of diagonals in a 5-sided polygon.
3(4)

2
d(4):% -8-6=2.
_¥5)_25 15 10

2 2 2 2
2
d(6)=(6) _@zﬁ_gzgzg_
2 2 2 272

d(3) =0 becauseatriangle has no diagonal.

d(5) =g 5,

Qo. IFf(x)=x+5,
f(@®)-3f(a)+2=a*+5-3(a+5)+2
=a’+5-3a-15+2
=a’-3a-8.

Q10. f(x) = x* —3x+86.
(i) f(=2t)=(-2t)* —3(-2t) + 6 = 4t> + 6t +6.
(i)  f(t?)=(t*?-3(t*)+6=t"—3t>+6.



(111)

(i1)
(iii)

Q11.

(i)

(iii)

Q12.

Q13.

ft-2)=(t-2)"-3(t-2)+6=t"—4t+4-3t+6+6
=t* -7t +16.

4t* + 6t +6 is of degree 2.
t* —3t*>+6 isof degree4.
t? —7t+16 is of degree 2.

V(r,h):lnrzh.
3
V(r=14,h=21) :%75-142-21:1372ncm3
1 5
V(r,h:r):gn-r r==mr

vu:znm=§nem?h=%nm

f(x) =3x+6.

f(10) =3(10)+6 =36

f(x)=2x+8.

f(10)=2(10)+8=28

g(10)=47=40+7=4(10)+7
S g(X)=4x+7

T:21t\/I
g

10.4° _ 40

=whenT=4andg=10,l=—-=

Am® 1P



198

792 22 3% 192.x X
whenV =——andnt="—, r={———— =327
7 HEET oz
=3m
QLS. H(x) = g(x —1), x=number of students.
. 5
(i) x=5=H(®) :5(5—1) =10
.. 6
(i) x=6=H(6) =§(6—1) =15
10
(i) x=10= H(10)= ?(10—1) =45
(iv)  H(x)=136 :g(x—l)
272 =x(x-1)
= The product of two consecutive numbers = 272.
= if x=16,x-1=15 .. 16x15=240.
if x=17,x-1=16 .. 17x16=272.
L x=17.
or
272 =x>—x
= Xx*—x—-272=0
(x=17)(x+16)=0
“ X=17=0=x=17
or x+16 =0 = x =-16 which is invalid
since x stands for the number of students
s x=17.
Exercise 1.3
Ql. 5x* —10x =5%(x—2)
Q2. 6ab —12bc = 6b(a—2c)
Q3. 3x? —6xy =3x(x—2Y)
Q4. 2x°y —6x°z = 2x(xy —32)
Q5. 2a’—4a’ +8a=2a(a’ —2a+4)
Q6. 5xy? —20x%y =5xy(y —4x)
Q7. 2a°b—4ab’® +12abc = 2ab(a—2b +6¢)
Q8. 3x?y —9xy® +15xyz = 3xy(x — 3y +52)
Q9. 4mr? +6mrh = 27r (r +3h)
Q10. 3a(2b—c)—4(2b—c)=(2b—c)(3a-4)
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Qll. x*—ax+3x—3a=x(x—a)+3(x—a)
=(x—a)(x+3)

Q12.  2c¢*—4cd +c-2d =2c(c—-2d)+c-2d
= (c—2d)(2c+1)

Q13. 8ax+ 4ay—6bx—3by= 4a(2x+y)—-3b(2x+Y)
= (2x+y)(4a-3b)

Q14.  7y*-21by+ 2ay—6ab= 7y(y—3b)+ 2a(y—3b)
= (y—30)(7y+ 2a)

Q15.  6xy+12yz—8xz—9y* =6xy—9y* +12yz —8xz
=3y(2x—-3y)+4z(3y —2x)
=3y(2x—-3y)—4z(2x-3y)
=(2x-3y)(3y —42)

Q16. 6x*—3y(3x—2a)—4ax =6x> —4ax—3y(3x—2a)
=2X(3x—2a)—3y(3x—2a)
= (3x—2a)(2x—3y)

Q17.  3ax®-3ay’ —4bx* +4by* =3a(x’ - y*) —4b(x* — y?)
= (x* —y*)(3a—4b)
=(X=Yy)(x+y)(3a—4b)

Q18. a’-b*=(a-h)(a+b)

Q19.  x*—4y®=(x-2y)(x+2y)

Q20.  9x*—y? =(3x—y)(3x+Y)

Q21. 16x*—25y” = (4x)* —(5Y)* = (4x—5Y)(4x+5Y)

Q22. 36x*—25=(6x—5)(6x+5)

Q23.  1-36x*=(1-6X)(1+6Xx)

Q24.  49a’ -4b® = (7a)* - (2b)* = (7Ta—2b)(7a+ 2b)

Q25.  x*y*—1=(xy-D(xy+1)

Q26. 4a’h®-16¢* = (2ab)® — (4c)* = (2ab - 4c)(2ab + 4c)

Q27.  3x* =27y’ = 3(x*-9y?)
= 3(x—3y)(x+3y)

Q28.  45-5x*=5(9-x%)
=5(3-x)(3+X)

Q29. 45a*-20=5(%9a’ - 4)
=5(3a-2)(3a+2)

Q30. (2x+y)Y’—4=(2x+y-2)(2x+Yy+2)
Q31. (3a-2b)2-9=(3a-2b—3)(3a—2b+3)
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Q32.

Q33.
Q34.
Q35.
Q36.
Qa7.
Q38.
Q39.
QA0.
QA41.
Q42.
Q43.
Q44.
Q45.
Q6.
QA47.
Q48.
QA49.
Q50.

Q51. (i)

a*—b* =(a*)?’-(b*)* =(a’ —b*)(a’ +b?)
=(a—b)(a+b)(@a*+b?)

X2 +9X+14 = (X+2)(x+7)

2X° +7x+3=(2x+1D(x+3)

2X% +11x+14 = (2x+ 7)(x+2)

X —9x+14=(x-2)(x=7)

x> —11x+28=(x—7)(x—4)

2x° —7x+3=(2x-1)(x-23)

3x* —17x+20 = (3x=5)(x—4)

7x° —18x+8=(7x—4)(x—-2)

2x% —7x—-15=(2x+3)(x-5)

3x? +11x—20 = (3x —4)(x +5)

12x* —11x—5=(4x-5)(3x +1)

6x° +x—15=(3x+5)(2x—3)

3x* +13x—10 = (3x—2)(x+5)

6x° —11x+3=(3x-1)(2x-3)

36x° —7x—4=(9x—4)(4x+1)

15x* —14x -8 = (5x+2)(3x —4)

6y* +11y—35=(3y-5)(2y+7)

12x% +17xy —5y* = (4x - y)(3x +5Y)

x2 +3v/3x + 6.
= a=1 b=3\/§, c=6.

bt Vb? - dac _ —3/3+./27 - 4(1)(6)

2a 2(1)
_-33+3
2
—3J3+/3 ~3J3-3
x=T or X:T
x=—J/3 or -23

-. Factors are (x++/3) and (x +2+/3)
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(i1) x? + 2/5x —15.
= a=1, b=25, c=-15.
L Jb?—4ac  —24/5+,/20 - 4(1)(-15)
- 2a B 2(1)

_-25+80

2
_—25+45
- 2

—2J5+45 —2J5-45
XS O X=——"——

x=+5 or 35
~. Factors are (x—~/5) and (x+3+/5)
(iif) 2x? — 5y/2x - 6.
= a=2 b=-5J2, c=-6.
—bxb*—4ac _ 52 +,/50 - 4(2)(- 6)
2a 2(2)

_ 5J2+4/98
4

_ 524742

X =

4 4

x=3/2 or #

4
52 4742 52 — 742
X=————— o0& X

g

. Factors are (x — 3\/5) and (x4—2

But since coefficient of x? is 2, one of the factors must

J2

contain 2x. .. x4—2 =0

= 2X +\E =0
~. Factors are (x — 3v/2) and (2x +/2)

Q52. (1)) a’+b®=(a+b)(a®-ab+b?)
(i) a*-b®=(a-b)(@’+ab+b?)
(i) 8x¥+y® =((2x)% +y®) = (2x + y)(4x* - 2xy + y?)

Q53. (1) 27x® -y =(3x)’ = y® = (3x—y)(9x* +3xy + y?)
(i)  x*-64=x>—4>=(x—4)(x* +4x+16)
(i)  8x®—27y%=(2x)* - (3y)® = (2x —3y)(4x* + 6xy +9Yy?)
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Q54. (i) 8+27k®=(2)°+(3k)* = (2+3Kk)(4—6k +9k?)
(i) 64-125a°=(4)° - (5a)° = (4 —5a)(16 + 20a + 25a°)
(iii)  27a%+64b° = (3a)° + (4b)® = (3a+4b)(9a* —12ab +16b?)

Q55. (i) a®-8b%®=a’—-(2bc)® = (a—2bc)(a®+ 2abc + 4b*c?)
(i)  5x>+40y° =5(x>+8y?)

=5(x*+(2y)°)
=5(x+2y)(x* —2xy +4y?%)

(i)  (x+y)’ -2 =(x+y-2)[(x+Yy)*+(x+y)z+12°]

Exercise 1.4
. By 4 720 a
QL. () Z%H=— I —
Zy? ()Mﬂg/ﬁ(
(i) @97 A
4x Ax B
(iv) 7y+2y* _y(7+2y) _7+2y
7y 1y 7
5ax dax X

v) > = =
15a+10a° 5%a(3+2a) 3+2a

Q2. (a) 2x+4x 6x+@_@
5 3 15 15 15
(b) 3Xx X 6x 5x X

5 2 10 10 10

(©) 2x+3+x 6x+9+4x 10x+9
4 3 12 12 12
(d) x+1+2x—1:5x+5+8x—4:13x+1
4 5 20 20 20
(e) 3x—4 2x+1_3x-4 4x+2 _ -x-6
6 3 6 6 6
(H 3x—2 x-3_6x-4 3x-9_ 3x+5
6 4 12 12 12
() 5x—-1 2x-4 _25x-5 8x-16 _17x+11

4 5 20 20 20
(h) 3x+5 2x+3 1 6x+10 6x+9 1
6 4 12 12 12 12

12

14



(1)

@)

(k)

M

(m)

(n)

(o)

(p)

(@

(r)

(s)

(t)

(u)

Q3. ()

(ii)

(iii)

3x—2+§_2x—1:15x—10+g_4x—2
4 5 10 20 20 20
_11x+4
20

1 1 5 3 8
3x 5x 15x 15x 15X
3 5 6 5 1

4x 8x 8x 8x Bx
1 1  x+3+x_ 2x+3

X X+3 X(x+3) B X(x+3)

2 N 3  2(x+4)+3(x+2)  5x+14
X+2 X+4 (X+2)(x+4) _(x+2)(x+4)

2 N 3 2(2x-1)+3(x-2) _ 7x—8
x—2 2x-1  (x=2)(2x-1)  (x=2)(2x-1)

5 2 5(x+3)-2(3x-1) _  -x+17
3x-1 Xx+3 (Bx=1)(x+3) - (Bx=1)(x+3)

3 1 3(5x+2)-(2x-7)  13x+13

2x—7 5x+2 (2x-=7)(5x+2) - (2x=7)(5x+2)

2 1 _8-(3x-5)_ 13-3x
3x—5 4 4(3x—5) 4(3x-5)

5 3 _5(x-2)-3(2x-1)  -x-7
2x-1 x-2  (2x-1)(x-2)  (2x-1)(x-2)

Xy _x(xHy)-y(x-y) X+ -y’

=y XHY (= YEEY) (= Y)(cry)
x> +y°
:X2_y2

3,4 2 _3By)+4(0-2_9y+4x-2

x 3y 3xy 3xy 3xy

3.2 4 3(x-D-2(0)-4_ x-7

X x=1 x(x-1) X(x—1) X(x—1)

2 -47  24(z-2) 1-2
27°-10z  27(z-5) -5

Y 4Ty+10  (¥+5)(y+2) y+2
y’-25  (y#5)(y-5 y-5
t2+3t—4_(t+4)M_t+4
t?-3t+2 (t-2) (-1 t-2
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(iv)

v)

(vi)

Q4. (1)

(i)

Q3. (1)

(i)

X 1 X 1

-4 x+2 (X+2)(X=2) X+2

_ X=(x=2) 2
C(x+2)(x=2)  (x+2)(x-2)
2 a+2 2 a+?2
a+3 a’-9 a+3 (a+3)(a-3)
_2(@-3)-(a+2) a-8
~ (@+3)(a-3) (a+3)(a-3)
X—-1 1 X—1 1
+ = +
X4 x-2 (x=2)(x+2) x-2
Xx=1+x+2 = 2x+1

T (x=2)(x+2)  (x-2)(x+2)

10 2 10 2

2_3x—2 x-2 (2x+D(x-2) (x-2)
_10-2(2x+1)
C(2x+D)(x=2)
. 8-4x  4(2-X)
T 2x+D)(x=2)  (2x+1)(x—2)

A7)
- (2x+1) (x~7)

X+ 2 1 X+2 1

2—x-1 x-1 2x+1)(x-1) x-1
_X+2—-(2x+1)
T (2x+1)(x=1)

o ox+1 - 4
S (2x+D(x-1)  @x+D)[R=<L) 2x+1

1 2 1 2

xX—9 X' —x-6 (x=3)(x+3) (x=3)(x+2)
_ X+2-2(x+3)
T (x=3)(x+3)(x+2)
B -Xx—-4
T (x=3)(x+3)(x+2)

3 2 3 2

Cix—2 XP+3x+2 (x+2)(x=1)  (x+2)(x+1)
_ 3(x+1D)-2(x-1)
T (x+2)(x=1)(x+1)
B X+5
T (x+2)(x=1)(x+1)

16



(iii) 2 3 2 3
6X'—5x—4 9x2—16 (3x—4)2x+1) (3x—4)(3x+4)
2(3x+4)-3(2x+1)
T (3x—4)(2x+1)(3x+4)

_ pX+8-p%-3 5
Bx—=4)(2x+D(3x+4) (3x—4)(2x+1)(3x+4)
(iv) R T
xy—x* yi-xy x(y-x) y(y-x)
__y-x
X(y=x)y
Ty Xy
Q6.(1) z+i_ata_i_5 4 _¢
I N
RS NE LS U 0 S-S
s s T3 g B
8 8 8 &, 1

() 1 wa y2 g (x=1) (xT]

[N

Q7.(1) H_ T (@4x) X _ I+x
11 2 % (@1-x) 1-x

(i)

L xZ (1-2x)
(1-2%) (1+2X) 14 2x
XM X

(i) x+y x+y_ (4V)  xy _y
R e

“4_RE -4 X
-2

Q8. (1) 4y-3 Sy—2‘3_8y—3x1_8y—3
2 2 2 T2 4

(i) 2-1 22 2x-11 2x-1
2 2 X 2 2X

X+1 3d 3x?41 1 3x°+1

X

2 2 X 2 2X
+

(iv) vy %_%_4y+1><£_4y+1
A AT

(iii)

w

17



Q9.() z-3_ % 32-1 2 62-2
-3 = 3 2z-1 6z-3

W ox4i st (@er) A

(i) z-% 22222—1:(2z2—1)_ 3z
z—-1 324 2z (32°-1

3z

_62°-3
6z22-2
(iv)  x— X2 2 x-1 1
x—1  x-1  x+1 x-1
X2 +x-1
Cox2-1

Q10.() 142 x2  (Xx47) x-2 x-2

(i) 241 2 (Oxsl) g 1
24X X(2x+)  x x(2xI) X

11 2 X(X—2)+2x
(i) Xt7% __ d)
4 (x+2)(x-2)+4
1+ (x+2)(x-2) (x+2)(x-2)

_ X =28+ 2K (x+2)(x-2)
 (x=2) X—A+ 4
_ P _(x+2)M
=) X

=X+2

Q11. (i) (%)— (%) B ‘a+""a(;*i);)§2;b%><a‘ b)
(e e
_a’+2ab+b’— (a®— 2ab+b®) (a+b)
B (a— b)(a+b) " 2a
B (ﬁz/+2ab+hz/— /2(2/+2ab— Ja/) (a+b)
B (a— b)(a+b) " 2a

_ 2 4 ab (a+b) _ 2
(a-b)(a+t) 2a a-b

(i) x+2 22 (x243) X
x=5 2 x  (x*-9)

_ ) ¢
(X -3) (x2+3) X -3

18



(111)

Q12.

2

2_
9_% 9y“-1
y y

9_|_§_|_i2 9y%+6y+1
y y y2

_oy-1 Y
/ 9y* +6y+1
_GBy-D@y+) _3y-1
(By+1) 3y+T) 3y+1

3x—5+ 1 _ (Bx-5)(2-x)+(x-2)

X—2 2-X (x—=2)(2—x)

_ 6x—3x*—10+5x+Xx—2

(x—=2)(2—x)
—3x* +12x-12
(x=2)(2—x)
—3(x* —4x+4)
(x=2)(2—x)

802 7

~(x~7) (x~7)

19



Exercise 1.5

QL.

Q2.

Q3.

Q4.

Q5.

ax’ +bx+c=(2x-3)(3x+4) forall x
=6Xx"+8x—9x—-12
=6x°—x—-12

sa=6,b=-1c=-12

(3x—2)(x+5)=3x*+ px+q forall x
3x? +15x —2x—10=3x"+ px+q

3x* +13x —10 = 3x* + px +(

- p=13,q=-10

X* +6Xx+16=(x+a)’ +b for all x
X +6Xx+16=x*+2ax+a’+b
2a=6=>a=3
and a®+b=16
9+b=16=b=7

X +4x—6=(x+a)’+b for all x
X*+4x—6=x*+2ax+a’+b
2a=4=a=2
and a®*+b=-6
4+b=-6=b=-10

2x° +5x+6=p(x+q)°+r forall x
= p(x*+2xq+q°)+r
= px*+2pgx+ pg+r
L p=2
and 2pq =5
:2@m=5:q:%
and pg°+r==6

2
Z(EJ +r=6
4

§+r:6:>r:6—§
8 8

_48-25 23
8 8

20



Q6. (2x+a)’ =4x*+12x+b  for all values of x
Ax* +dax+a® =4x* +12x+Db
~da=12=a=3
anda’=b=9=b

Q7. x* —4x—5=(x—n)>—m for all values of x
X? —4x—-5=x*-2nx+n’-m
—4=-2n=n=2
and —=5=n’-m
-5=4-m=m=9

Q8.(1) V(x)=ax®+bx*+cx+d=(x+5)(x+3)(x+2) forall x
= (X* +8x+15)(x +2)
= x> +2x* +8x* +16x +15x +30
= x> +10x* +31x+30
~a=1b=10,c=31d=30.

(i) S(X)= pxX* +gx+r=2(X+3)(X+2)+2(X+5)(x+3) + (X +5)(X+2)
=2(X* +5X+6) + 2(x* +8x +15) + (x* + 7x+10)
=5x"+33x+52

S p=50=33,r=52

Q0. 3(x—p)*+q=3x>-12x+7 for all x
S 3(XF =2px+ p?)+q=3x"-12Xx+7
S3X2—6pX+3p° +q=3x"—12x+7

-6p=-12=p=2
and 3p°+q=7
3(2°+q=7=q=-5

Q10. V(X) = x> +12x* + bx+30 = (x* + cx + 4)(x + a)
=x*+ax®+cx* +acx+4x+4a
=x*+x*(a+c)+x(ac+4)+4a

a+c=12
and bh=ac+4
and 4a:30:>a:§:%.
a+c=12=c=12-a
c:12—E:2
2 2

b:ac+4:>b=E-g+4:135+16
2 2 4

=37%

21



Qll.  (x—4)*=x>+ px’ +qx—64 for all x
(X=4)(x=4)(x—4) =
(x> —8x+16)(x—4) =
X* —4x* —8x° +32x+16x— 64 =
x* —12x* +48x —64 =
S p=-12,0=48

Q12.  (x+a)(x*+bx+2)=x*-2x*-x—-6  forall x
x® +bx® + 2x+ax® + abx+2a =
x*+x*(b+a)+x(2+ab)+2a=
b+a=-2

and 2+ab=-1

and 2a=—6=a=-3
b+a=-2=b-3=-2=Db=1

Q13.  (x=2)(xX*+bx+c)=x>+2x*-5x—6  forall x
x* +bx? +cx—2x* — 2bx—2c =
X+ x*(b—2)+x(c-2b)-2c =
b-2=2=b=4
and c-2b=-5=c-2(4)=-5=c¢=3

Ql4. (5a-b)x+b+2c=0 for all x
~.(5a—-b)x+b+2c=0.X+0
5a—b=0=b=>5a
and b+2c=0=b=-2c

s.5a=-2c
-2C
a=——

5

Q15 (4x+r)(X*+8)=4x>+ px* +0x+2 for all x
A%° +4xXs+rX° +r8=
4% +rx* +4xs+rs =

r=p

=r.4s =4rs
and 4s:q}:> P

and rs=2
pg=4rs=4(2)=8

22



Q16. (x+s)(x—s)(ax+1t) = ax® + bx* +cx+d
(x> —s*)(ax+t) =

ax® +tx? —as’x—ts? =

s t=b
and —as’=c| -ag® ¢
and —tszzd}“ tg? d
= —ad =—ct
but t=Db ~.—ad =—cb
= ad =cb
QL7 L = A + for all x
(x+D(x-1) (x+1) (x-2)
- 1 _ A(x-1)+ B(x+1)
(x+1)(x-1) (x+1)(x-1)
= 1=A(x-1)+B(x+1)
= 1=Ax-A+Bx+B
= 1=x(A+B)-A+B
0.X+1=(A+B)x—A+B
A+B=0
and —A+B=1
adding: 2B=1
5L
2
since A+B=0 :A:—B:—%.
Q18. 1 _ C N D
(x+2)(x=3) (x+2) (x-=3)
1 _ C(x=3)+D(x+2)
(x+2)(x=3)  (x+2)(x-3)
= 1=C(x-3)+D(x+2)

1=Cx-3C+Dx+2D
0.X+1=x(C+D)-3C+2D
= C+D=0
X3 and -3C+2D=1

L» 3C+3D=0
- adding: 5D=1=
p=1
5
) 1
since C+D=0 :C=—D=—g.

23
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Q109.

Q20.

Q21.

Q22.

1 _ A N B
(x+D(x+4) (x+1) (x+4)
N 1 _ A(x+4)+B(x+1)
(x+D)(x+4) (x+D(x+4)
=1=Ax+4A+Bx+B
0.X+1=x(A+B)+4A+B
A+B=0
and 4A+B=1

subtracting: —3A=-1= A= %

since A+B=0 = B:—Az—%,

(x—3)? isafactor of x*+ax+b

= (x=3)’(x+k)=x*+ax+b

oo (X2 =6x+9)(x+k)=xP+ax+b

X2+ kx? —6x> —6kx+9x+9k = x> +ax+b

s X+ X3 (k—6)+ X(—6Kk +9)+ 9k = x* +ax+b=x>+ 0.X2 +ax+b
s k-6=0=k=6

also -6k+9=a ..-6(6)+9=a=a=-27

also 9% =b ..9(6)=b=Db=54.

(x—2)? isa factor of x*+ px+q
= (x=2)’(x=k)=x*+ px+q
. (X =Ax+4)(x=K)=x>+ 0.X* + px+(
s X —kx? —AX® +4kx+4x —4k = X3+ 0.X2 + px+q
s X3 X3 (—k —4) + x(4k + 4) — 4k =
s —k-4=0
= k=-4
also p=4k+4=4(-4)+4=-12
(= —4k = —4(—4) = +16.

(x* —4) isafactor of x*+cx*+dx—12

(=D (x+K) =X +exP +dx—12

X+ kx? —4x—4k = x* +ox? +dx —12
k=c

also d=-4

and —4k=-12=k=3=c

(X =8)(x+3) = x*+3x* —4x-12

= (X=2)(x+2)(x+3) = x> +3x* —4x -12.

24



Q23.  (x*+Db) isafactor of x*—3x*+bx—15
= (x> +b)(x+k) = x> =3x* +bx—15
oo X+ kx? +bx + bk = x* —3x* +bx —15
= k=-3

_-15 -15

== 3"

also bk =-15=0b 5.

Q24.  x*—px+9 isafactor of xX*+ax+b
(= px+9)(x+k)=x>+ 0. +ax+b
soX kX = px® — pkx+9x+ 9k = x*+ 0.X* +ax+b
XX (K= p)+ X(—pk +9)+ 9k = x* + 0.X* +ax+b
k—-p=0=k=p
-pk+9=a=-p(p)+9=a
na=9-p°
also b=9%k =b=9p
a+b=17
= 9-p°+9p=17
- p*+9p-8=0
p’-9p+8=0
(p-8)(p-1)=0
S p=§1

Q25. x®—kx+1 isa factor of ax®+bx+c
ax+ ak

%% —kx+1 s + +bx+c
2 —akx® +ax
akx?* +bx—ax +c
M+(b—a)x+c
ake? —ak’x  +ak

(b—a)x+ak’x+c—ak

(b—a+ak?)x+c—ak (remainder)
Since x*—kx+1 is a factor, there can be no remainder.
(b—a+ak*)x*+c—ak=0 forall x
= b-a+ak’=0

and c—ak=0:>k:%

2
b—a+a(£) =0
a
2

b—a+=0=ab—a2+c>=0
a

= c’=a’—ab=a(a-b)
25



Q26. (x—a)® isafactor of x*+3px+c
i.e. x*—2ax+a’ isa factor of x>+ 3px+c.

X+ 2a
X2 —2ax +a’ Xz( +3px+c
X& —2ax? +a’x

2ax’ +3px—a’x+c
2a%” +(3p—a%)x+c
2a5” —4a’x +2a°

(3p—a®)x+4a’*x+c—2a’ (remainder)

Since x?—2ax+a? isa factor, there can be no remainder.

s (3p-a’+4a’)x+c-2a*=0 forall x
n3p-a’+4a’=0=3p=-3a°= p=-2a°

also,c—2a*=0=c=2a’.

Q27. x*+ax+Db isafactor of x* —k.
X—a
o X +ax+b| X —k
XZ +ax® +bx
— ax® —bx—k
—ax? —a’x—b
—bx+a’x—k+b
x(-b+a*)—k+ba (remainder)
Since x* +ax+b is a factor, there can be no remainder.
s (-b+a’)=0=>b=2a’
(i) also,-k+ba=0=k=ab=aa’=a’
(i) Sinceb=a* = b* = (a%)* = a° = k*.

Q28. 2x -1
2x—+/3 Afx/[—2(1+\@)x+\@
A’X/{—Z\/éx

—2(1++/3)x+ 24/3x +/3
—2x—%+%+\/§
-2+ 3
2K+ 8

0

- 2x—+/3 isa factor
and the second factor is 2x —1.
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Q29. 5x+3= Ax(x+3)+Bx(x—1)+C(x—1)(x+3) forall x
5X+3 = Ax* +3AX+ Bx* —Bx+C(x* +3x—x—-3)
= Ax® +3Ax + Bx? — Bx+Cx* +3Cx—Cx—-3C
= AX® +3AX + Bx? = Bx+Cx*+2Cx—-3C
=(A+B+C)x*+(3A-B+2C)x-3C
.. A+B+C=0
also 3A—-B+2C =5
and -3C=3=C=-1
A+B=1
3A-B=7
adding: 4A =8=A=2
since. A+B=1=B=1-A=1-2=-1.
Exercise 1.6
Ql. (i) 3x-2y=4
3X =442y
_4+2y
3
(i) 2x-b=4c
2x  =4c+b
4c+Db
X =
2
) gy _g=Y
2
S5X :X+4
2
y :%+4:y+8
5 10
(iv) 5(x-3)=2y
X—3 _2y
5
X :ﬂ+3zw
5 5
M gy_X_
—X
—=-3y-2
3 y
X
—=3y+2
3 y
X=9y+6
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(vi)

Q3. (a)

Xy = X2+ Yz
Xy — XZ =Yz
x(y-2)=yz

a—bx=cx
—CcX—hx=-a
cX+hbx=a
x(c+b)=a
a
X=——o
b+c

V =nr’h

= nrth=V



V A
r — and r=——

nth 2rh
VA
nth  2mh
VA
“mh 4nth?
LA ATV
7h

Q4 (a) Acircle = Tcrz
(b)  The side of the square = 2r
= A%quare = |2 = (2r)2 = 4r2

(€) Ay =4r7—nr’=(@4-mr?
(d)  area of new square = (4r)” =16r

2
. r nr?
area of new circle=m E = T

i r
— area of new shaded section =16r? _RT

:r2(16—5)
4

:ﬁ(64—n)

4

(e) To find the radius of the outer circle we need to find
the distance from the centre of the circle to a corner
(vertex) of the square.

d=~r2+r? =2r2 =/2r.

= Area of outer circle =nd?
2
= n(\/ir)

=2mr?
= twice the area of the inner circle.
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Q5. (i) pro_fc

c—u
= f'(c-u)= fc
fc
C :F
fc
_U_F_C
fc
UZC—F_
(H) fl: fC
c—u
fi(c-u)= fc
fle— flu= fc
flc—fc=flu
c(f'=f)=f'u
e flu
Cfiof
Q6.() T=2m |-
g
T2 —an L
g
Lk
4
(11) T:31 g:lo
Q7. (i) x_atb
y a-b

Xx(a—b)=y(a+b)
ax—bx=ay+hy
ax—ay = bx+by
a(x—y)=b(x+y)
. b(x+y)
(x-y)

flo—fc c(f'-f)
i
2
03 %0,
4t 39.48
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(i) bc—ac=ac

—ac—ac=-bc
—2ac=-hc
-bc b
a=——=—
-2c 2

Q8. (1) 3(u-v)
y=—7—""

4
4y =3u—-3v
3v=3u-—-4y
Ve 3u—4y

3

() s:i(u +V)
2
2s=tu+tv
—tv=tu—-2s
tv=2s-tu
2s5—tu
V=

. 3
Q. A=P(1+L)

. 3
100 P
A

_ =3 —

[
100 P

100+i =1003| 2
P

i =1003/2 ~100
=)

P=2500, A=2650

i =100 3/ 2650 —-100
2500

=100(1.0196) —100
=1.961
i = 2%
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Q10. (i)

(ii)

Q11. (i)

(ii)

(iii)

Q12. (i)

(ii)

a-b

ac

d2 _ a_b
ac

acd’=a-b
_a-b

ad?
2c-1

c-1
=b(c-1)=2c-1
bc—-b=2c-1
bc—-2c=b-1
c(b-2)=b-1
b-1
C=——
b-2

From Pythagoras: h® + r* =15

h? =15° —r?
h=+/15° —r?

atr=5cm: h=+15°-5°

= 22525 = /200

=+/168.75=12.99cm

h=13cm
AW L 300 [/ /1)) 11]])
L=300-2W
W W
L fence
L

A=LxW
= (300 — 2W).W = 300W — 2W°
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(iii)) 10,000 = 300W —2W?

2W % —300W +10,000=0

W?—150W +5000=0

(W -50)(W —-100) =0

= W=50 or W=100

hence, L=300-2(50) or L=300-2(100)

=200 =100
answer: (50, 200) or (100, 100)
Exercise 1.7
Ql.(a) 4,7,10,13,16 ... constant 1" difference = linear

(b) -2,2,6,10,14 ... constant1" difference = linear
(¢c) —4,-3,0,512

+1,+3,+5,+7

+2,+2,+2.... constant 2" difference = quadratic
(d 2,1,-2,-7,-14,-23...

-1,-3,-5-7,

—2,-2,—2 ... constant 2" difference = quadratic
(e) 2,7,22,47

+5, +15, + 25

+10,+10 .... constant 2" difference = quadratic
(Hh 31,-5-15-29, ...

-2,-6,-10,-14

—4,—4,—-4, ... constant 2™ difference = quadratic
(g) 1,-4,-19,-44,-79 ...

-5,-15,-25,-35

—10,-10,-10 ... constant 2™ difference = quadratic
(hy 3,-2,-7,-12,-17...

-5,—5,-5,-5... constant1* difference = linear
(i) 0,312,27,48

+3,+9,+15,+21

+6,+6,+6.... constant 2™ difference = quadratic
(G) 5,17,37,65,101

+12,+20,+28, + 36
+8,+8,+8... constant 2" difference = quadratic.
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Q2.(a) -1,3,15,35,63
first differences =+ 4, +12, + 20, + 28
second differences = +8, +8, + 8.

= quadratic pattern of the form ax® +bx+c
also,2a=8=a=4.

S AX% +bx+c
letx=1= 4@Q)*+bl)+c=-1
= b+c=-1-4=-5
let x=2= 4(2)*+b(2)+c=3
= 2b+c=3-16=-13
using simultaneous equations: 2b+c=-13
b+c=-5
b =-8

=-8+c=-5
= c=-5+8=3
saxt+bx+c=4x*-8x+3 for x=1,2,3, ....

Note also we could let x = 0 = 4(0)* +b(0) +c= -1

= c=-1

let x=1= 40)*+b1)+c=3
4+b+c=3

4+b-1=3

b =0.

saxt +bx+c=4x*-1 forx=0,1 2,
(by 4,3,0,-5-12,-21,-32
first difference=-1,-3,-5,-7,-9, -11
second differnce=-2,-2,-2,-2

= quadratic pattern of the form ax*+bx+c
also,2a=-2=a=-1.

s =xX>+bx+c

letx=0 = —(0)*+Db(0)+c=4

c=4

letx=1 = —-(1)°+b@)+c=3
-1+b +4=3

b =0

soax? +bx+c=—-x?+4 is the pattern for x=0,1, 2, ....
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Q3. ()

(ii)

(iii)

(v)

(vi)

2,7,12,17,22, .....

first difference =5, a constant = a linear pattern.
s f(x)=ax+b=5x+h.

Let x = 0 be the 1™ term of the pattern.

= f(0)=50)+b=2

b=2

s f(x)=5x+2 for x=0,12,...

-6,-2,2,6,10...

first difference = 4, a constant = a linear pattern.
s f(x)=ax+b=4x+b

Let x = 0 be the 1™ term of the pattern.

= f(0)=4(0)+b=-6

" b=-6.

. f(x)=4x-6 for x=0,12,...

3,210,-1,-2,...

first difference = —1, a constant = a linear relationship
s~ f(x)=ax+b=-x+Db

Let x =0 be the 1* term of the pattern.

= f(0)=—-(0)+b=3

b=3
f(X)=—-x+3
= 3-X
3,35,4,45)5,...

first difference = 0.5, a constant = a linear relationship.
S f(xX)=ax+b=0.5x+b

Let x = 0 be the first term of the pattern.

~ f(0)=0.50)+b=3

= b=3

s () =05(x)+3

:§+3 forx=0,1,2,...

-1,-0.8,-0.6,-0.4,-0.2,...

first difference = 0.2, a constant = a linear relationship.
s f(X)=ax+b=0.2x+Db

Let x = 0 be the first term of the pattern.

~ f(0)=0.2(0)+b=-1

o b=-1

s f(x)=0.2x-1 forx=0,1,2,...
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Q4.

Q5.

Q6. (a)

(b)

(c)

11,13,15,17,19, ...
first difference = 2, a constant = a linear relationship.
s f(xX)=ax+b=2x+b
Let x = 3 be the first term of the pattern.
= f(3)=23)+b=11
= b=5
s F(x)=2x+5 for x=3,4,5,...
1,35,7,9,...
first difference = 2, a constant = a linear relationship.
s f(X)=ax+b=2x+Db
Let x = —2 be the first term of the pattern.
s f(-2)=2(-2)+b=1
b=1+4=5.

s f(x)=2x+5 forx=-2,-1,0,...
3,6,9...
a first difference = 3 (a constant) = a linear pattern.
= f(x)=ax+b=3x+b
Let x =1 be the first element of the pattern.

s fM)=30)+b=3

= b=0.

s f(x)=3x forx=12,3,...
= for the 15" element, x =15.

-~ £ (15) = 3(15) = 45 matchsticks are needed.

4,8,12,...
a first difference = 4 (a constant) = a linear pattern.
= f(X)=ax+b=4x+b
Let x =1 be the first element of the pattern.
~f@Q)=40)+b=4
= b=0.
s f(x)=4x forx=123,...
= for the 15" element, x =15.
. £(15) = 4(15) = 60 matchsticks are needed.

3,57,...
a first difference = 2 (constant) = a linear pattern.
= f(x)=ax+b=2x+Db
Let x =1 be the first element of the pattern.
S fO=20)+b=3
= b=1
s f(x)=2x+1 forx=123,...
= For the 15" element, x =15.
- f(15) = 2(15) +1=31 matchsticks are needed.
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Q7. Plan A=35x+70
Plan B =24x+125

Both plans repay the same amount if
35x+70=24x+125
= 11x =55
x =5 months.
Q8. 4,7,14,25,40
first difference: 3,7,11,15
second difference: 4, 4,4 = a quadratic pattern, f(t) = at®+bt+c
n2a=4=>a=2.
s f(t) =2t +bt+c

Lett=1 S f(@)=21)%+b(1)+c=4 (i.e.after Lhour,there were
4 bacteria)
= b+c=2.
Lett=2 = (2 =22 +b(2)+c=7
= 2b+c=-1
b+c=2
Solving simultaneous equations: b  =-3

since b+c=2
= —-3+c=2
c=>5.
i) =2t2=-3t+5 for t=1,23, ...

Note : If we consider that the number of bacteria at the start (i.e. t = 0)

was 4, then f(t) = 2t*> +bt+c gives:

att=0, f(0)=2(0)>+b(0)+c=4 (i.e.at the start there were 4 bacteria)
= c=4

att=1 f@Q)=20*+b)+ c=7
=2 +b + 4=7
= b =1

i) =2t +t+4 for t=0,1,23,....

when is f (t) =529, assuming f (t) = 2t* +t+4?
if t=10 = 2(10)* +10+4 =214 too small
t=15 = 2(15)° +15+44 =469 too small
t=16 = 2(16)> +16+4 =532 too small
t=17 = 2(17)*+17+4=599 too large.
. In the 16" hour, the number of bacteria was 529.
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Exercise 1.8
Q1l.(i) y=2x"+2x-1 isnot linear because the highest power is not 1.
(i) y=2(x-=1)" is not linear because the highest power of x is not 1.
(ii1) y? =3x+4
= y= J3x+4 s not linear because the highest power of x is not 1.
=(3x+ 4)%

Q2.(i) Solve 5x—-3=32

=5Xx =35
5

(ii) Solve 3x+2=x+8
= 3X-x=8-2
2X=6
X=3
(iii) Solve 2—5x=8-3x
= 3X-5x=8-2
—-2X=6
6

:—:—3
-2

X

Q3.(i) Solve 2(x-3)+5(x-1)=3
= 2X—-6+5x-5=3
= 7x=3+11=14
X=2
(ii)) Solve 2(4x-1)-3(x-2)=14
= 8x-2-3x+6=14
5x=14-4=10
X=2
(iii)  Solve 3(x—-1)—4(x—2)=6(2x+3)
= 3Xx—-3-4x+8=12x+18
-Xx-12x=18-5
-13x=13
x=-1
(iv) Solve 3(x+5)+2(x+1)—-3x=22
3L +15+2X+2— 3% =22
2x =22-17
2x=5

X=—=25
2
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Q4. (1)

(i)

(iii)

Q3. (1)

(i)

(iii)

2x+1

5
= 2X+1=5

2x=4
X=2
3x-1
4
=3x-1=32
3x=33
x=11

1

=8

X—3 Xx-2

4 5
= 5(x—-3)=4(x-2)
5x-15=4x-8
5x—4x=15-8
Xx=7

2a a_ b5
3 4 6
= multiplying each term by 12: 4(2a) —3(a) = 2(5)
=8a-3a=10
5a=10

a=2

b+2 b-3_1
4 3 2
= multiplying each term by 12: 3(b+2)-4(b—-3)=6

=3b+6-4b+12=06

-b=6-18
~b=-12
b=12
3c-1 c-3_4
6 4 3

= multiplying each term by 12: 2(3c—-1) —3(c—3) =4(4)
=6c-2-3c+9=16
3c=16-7
3c=9
c=3
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Q6. ()

(i)

(111)

(iv)

Q7. ()

X—2 2x-3
—+

5 10
multiplying each term by 10 we get :

1
2

3y—12+3: 3(y-5)
5 2
multiplying each term by 10 we get :

3p—2 3p+1_2
6 4 3
multiplying each term by 12 we get :

r—=2 2r-3_1
5 4 2
multiplying each term by 20 we get :

3 2
Z(Zx—l)—§(4—x)= 2.

multiplying each term by 12 we get :

2(x—-2)+(2x-3)=5(2)

= 2X—-4+2x-3=5
dx=5+7
4x =12
X=3

2(3y—-12)+10(3) =5.3(y —5)
=6y—-24+30=15y-75
6y—-15y=24-30-75
-9y=-81
— _81_

=——=49
Y -9

2(3p—2)-3(3p+1) =4(2)
=6p—-4-9p-3=8
-3p=8+7
-3p=15
p=-5

4(3r—2)-5(2r-3)=10(1)

=12r-8-10r+15=10
2r=10-7
2r=3

r=—=15
2

3.3(2x—1) - 4.2(4— x) =12.2
—18Xx—9-32+8x =24
26X = 24+ 41

26X = 65

X=—=25
26

40



) 2. -l 3=
3(x 1) 5(x 3)=x+1

multiplying each term by 15 we get: 5.2(x—1) —3.1(x—3) =15x+15
=10x-10-3x+9=15x+15

7x—-15x=15+1
—8x=16
X=-2.
Exercise 1.9
Q1.(1) 3x-2y=8 3Xx—2y=8

X+y=6 2x+2y =12
(adding) 5x =20

Xx=4
since Xx+y=6=4+y=6
y=2.
~.solution (x,y)=(4,2)
(i) 3x-y=1 6X—-2y =2

X—2y=-8 - x—2y=-8
(subtracting) 5x=10

X=2
since Xx—2y=-8=2-2y=-8
-2y=-10
y=5
~.solution (x,y)=(2,5)
(iii) 2x—-5y=1 4x—-10y =2
Ax—3y—9=0 = 4x-3y =9
(subtracting) —-7y=-7
y=1
since 2x-5y=1=2x-5()=1
= 2X =6
X=3

~.solution (x,y)=(3,1)
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Q2. (1) 4x -5y =22 12x-15y =66
=

7x+3y-15=0 35x+15y =75

(adding) 47x =141

since 4X -5y =22= 4(3)-5y =22
-5y =22-12

-5y=10

y=-2

~.solution (x,y)=(3,-2)
am x y 1

26 6 =

X—2y=-8

3x-y=1
X—2y=-8

= 6Xx—2y=2
X—2y=-8

(subtracting) 5x=10

X=2

since AX-y=1=3(2)-y=1
6-y=1

-y=-5

y=5

~.solution (x,Yy)=(2,5)
(i) 4%2:% . 8x-4=8y
18x—-20y=4 18x-20y=4

= 8x—-8y=4
18x—-20y=4
= 40x—40y =20
36x—-40y =8
(subtracting) 4x=12
X=3
since 18x—-20y =4
= 18(3)-20y=4
~20y =4-54=-50
y=2%
~.solution (x,y)=(3,2%)
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Q3. 2X3_5+%:6:>5(2x—5)+3y=15.6

=10x-25+3y =90
10x+3y =115
3x 3y-5

—+2="""=3x+10.2=5(3y-5
10 > (3y -9)

= 3x+20=15y-25
= 3x—-15y =-45
~10x+3y=115 50x+15y =575
3x-15y=-45 ~ 3x-15y=-45
(adding)  53x =530
x=10
since 10x+3y =115
10(10) +3y =115
3y=15
y=5
-~ solution (x, y) = (10,5)

Q4. y=3x-23 = y=3x-23
y:§+2 = 2y=x+4

= 2y =6Xx-46
2y =x+4
(subtracting)  0=5x-50
= 5x=50
x=10
since y=3x—23
= y=310)-23=7
. solution (x,y) = (10,7)
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Q5.() A:2x+y+z=8 3A: 6X+ 3¥ +32=24
B: 5x—3y+2z=3 = B: 5x— 3§ +2z=3

C: 7x+y+3z=20 D:(adding)11x +52=27

also B: 5x—%+22=3

3C: 21x+/3/f+92=60

E : (adding) 26x +112 =63

= 11D 121x+ 557 =297
5E: 130x + 557 =315
(subtracting) —-9x=-18

X=2
since 11x+5z =27
11(2)+5z =27
52=27-22=5
z=1
since 2X+y+z=8
2(2)+y+1=8
y=3
~.solution (x,y,2)=(2,3,1)
(i) A:2x-y-z=6 2A: 4x— 2 —2z=12
B: 3x+2y+3z=3 = B: 3x+ 2y +3z=3
C:4x+y-2z=3 D:(adding) 7x +z=15

also  B: 3x+ 2y +32=3
2C: 8x+ 20 —47=6
E : (subtracting) —5x +72=-3

since D: 7x+z=15= 7D =49x+ 77 =105
also E = —5x+ 77 =-3

subtracting: 54x =108

X=2.

since D :7x+z=15
= 7(2)+z=15

z=1
also, since A:2x—-y—-z=6
= 2(2)-y-1=6
-y=3
y=-3.

~.solution (x,y,2)=(2,-3,1)
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(iii) Al 2x+y-z=9 A 2Xx+y-2=9
B: x+2y+z=6 = B: x+2y+2=6
C:3x—-y+2z=17 D(adding): 3x+3y=15

also 2B: 2x+4y+ 27 =12
C:3x—y+27 =17
E (subtracting) : —x+5y=-5

since D:  3x+3y=15
3E:-3x+15y=-15
adding : 18y =0
y=0.
sinceE: —x+5y=-b5
—-Xx+5(0)=-5
X=5.
also A: 2x+y—z=9
2(5)+0-z=9
-z=9-10=-1
+z=1
. solution (x,y,2)=(5,0,1)

Q6.(i)) A:2a+b+c=8 =  3A:6a+36+3c=24
B: 5a—3b+2c=-3 B: 5a— 36 +2c=-3
C:7a—3b+3c=1 D:adding: 1la +5c=21

also B:5a—3+2c=-3
C:7a—36+3c=1
E : subtracting: —2a —c=-4.

since D: 1la+ 5€ =21
and 5E:-10a— 5€ = —20
adding : a =1
since D:1la+5c=21
= 11(1)+5¢c=21
5c=10
c=2.
also, A:2a+b+c=8
2)+b+2=8
b=4
. solution (a,b,c)=(1,4,2)
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(i)  A: x+y+2z=3 = 2A: 2x+ 20 +41=6

B: 4x+2y+2=13 B: 4x+ 2y + z=13
C:2x+y-2z=9 D:(subtracting): —2x  +3z=-7
also B: AKX+ 2y +2=13
2C: A%+ 2y -4z=18
E : (subtracting): 52=-5
= z=-1
sinceD: -2x+3z=-7
=-2x+3(-1) =-7
—-2X-3=-7
—-2X=-7+3
—-2Xx=-4
X=2.
also, A: x+y+2z=3
2+y+2(-1)=3
y=3

-~ solution (x,y,2) =(2,3,-1).

(iii) Al X+y+z=2 Al X+y+z2=2
B: 2x+3y+z=7

C;E_X+E:3 = C:3x—-y+2z=4

2 6 3 3 E—

D:(adding) 4x +3z=6

also B: 2x+3y+ z=7

3C: 9x—-3y+6z=12

E:(adding) 11x +7z=19
- 11D : 44x+33z =66
4E: 44x+282=176

subtracting : 52=-10
z=-2.
sinceD:4x+3z2=6
4x+3(-2)=6
4x =12
X=3

also, A:x+y+z=2

= 3+y-2=2
y=2-1
y=1

-~ solution (x,y,2)=(3,1,-2)
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Q7. A: 6x+4y-2z-5=0 = A: X+ 4§ —2z=5
B: 3x—2y+4z+10=0 2B: 6x— 4y +8z=-20
C: 5x—2y+6z+13=0 D:(adding): 12x +6z=-15

also B: 3x—2f +4z=-10
C: 5x— 2y +62=-13
E(subtracting): —2x  —-2z=3

also, D: 12x+ 67 =—15
3E: —6x—67 =9
adding:  6x =—6
X=-1
sinceD: 12x+6z=-15
12(-1)+6z=-15

6z=-3

z2=-%
also,A: 6Xx+4y—-2z=5
= 6(-1)+4y—-2(-%)=5
-6+4y+1=5
4y =10

y=2%
. solution (x,y,2) = (-1,2%,— ¥%).

Q8. Curve f(x)=ax’+bx+c

(4,2) on curve = when x =1, f(x)=2
=2=a()*+b@)+c
=2=a+b+c tA

(2,4)oncurve = when x=2, f(x)=4
=4=2a(2)°+b(2)+c
=4=4a+2b+c ‘B

(3,8) on curve = when x =3, f(x)=8

=8=a(3)’+b(3)+c
=8=9a+3b+cC :C
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since A: a+ b+g=2
and B: 4a+2b+g=4
D(subtracting): —3a-b =-2

sinceB: 4a+2b+g=4
andC: a+3b+eg=8
E(subtracting): —5a—-b =-4
also D: -3a-4=-2
E: -Sa-g=-4
subtracting: 2a =2
= a=1

since D: -3a-b=-2
= -30)-b=-2

-b=+1

b=-1

also A: a+b+c=2
= 1-1+c=2
c=2

*. solution (a,b,c) =(1,-1,2)

pointl, (1,1)
point 2, (0,-6)
point 3, (-2,-8)

Curve = f(x) =ax’+bx+c

LYDoncurve =whenx=1 f(x)=1
=1=a()?*+b@)+c
=l=a+b+c

(0,—6) oncurve = when x=0, f(x)=-6
= —-6=a(0)+b(0)+c
=-6=cC

(—2,-8) on curve = when x = -2, f(x) =-8

= —8=a(-2)°+b(-2)+c
—-8=4a-2b+c
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also A: a+b-6=1
C: 4a-26-6=-8

= 2A:2a+28-12= 2
adding : 6a—18=-6
6a=12

a=2

since A: a+b-6=1

= 2+b-6=1
b=1+4=5

(a,b,c)=(2,5,-6)

solution: f(x)=2x*+5x-6

Q10. Let x=number of people paying € 20
Let y = number of people paying € 30
X+y=44,000 : A
also, 20x+30y =1200000: B

20A: 20x+20y= 880000
B: 20x+30y=1200000

subtracting : —10y =-320000
y = 32,000
*. 32,000 paid the higher price.

Q11. Let x be Lydia’s age now.
.. five years ago, Lydia was (x —5) years old.

Let Callum be y years old now.
.. three years from now, Callum will be (y + 3) years old

= (y+3)=2(x-5) CA

also, Xty _16
2
= X+y=32 B

FromA: y+3=2x-10
13=2x-y
A: 2x—-y=13
B: x+y=32
adding: 3x =45
x=15
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since X+Yy=32
= 15+y=32
y=17
Lydia is15 years old, Callum is 17 years old.
Q12. Equation of line:y = ax+b.

(6,7)on line= when x=6,y =7

=7=a(6)+b

=6a+bh=7 tA
also, (-2,3)on line = when x=-2,y =3

=3=a(-2)+b

= -2a+b=3 ‘B

since A: 6Ga+@g=7
and B: —2a+4=3

subtracting: 8a =4
4 1

= a =—=-.
8 2

since A:6a+bh=7

:6(1)+b=7
2

b=4

-~ line y:%x+4.

Verify (4,6) ison line= 6= %(4)+4

=6, which is true.

QL. m—NZ:O = N;—4N,=0 CA
4

Nl+%N2—99=O = 2N, +N,=198 :B
since A: N,-4N,=0
and 4B: 8N,+4N, =792
adding: 9N, =792
N =88

1
also, A: N,-4N,=0
= 88-4N,=0
—-4N,=-88
N, =22
(N;,N,)=(88,22)

50



Q14. a N b _ 4
X—=2 X+2 (x=2)(x+2)
:>a(x+2)+b(x—2): 4
(x=2)(x+2) (x=2)(x+2)
= ax+2a+bx-2b=4

= (a+b)x+2a-2b=4+0.x
= a+ b=0 :A
and 2a—2b=4 :B
also 2a+2b=0 :2A

adding: 4a =4
a =1
since a+b=0
= 1+b=0
b=-1
- (a,b)=(1,-1)

1 N -1 _ 4
X=2 Xx+2 (x=2)(x+2)
X+2—-(x-2) 4
(x=2)(x+2)  (x=2)(x+2)
X+2-x+2
(x=2)(x+2)

4 4
= ged
(x=2)(x+2) (x-2)(x+2)
Q15. c_ . d _ 4
z-3 z+2 (z-3)(z+2)
c(z+2)+d(z-3) _ 4

(z-3)(z+2) (z-3)(z+2)
= Cz+2c+dz-3d=4
(c+d)z+2c-3d=0.z+4

s c+d=0 “A
and 2c-3d=4 B
= 2c+2d=0 (2A
subtracting: —-5d=4
d=_2
5
since c+d=0
= C—E:O
5
4
= C=—
5
4 4
(e d)==,—=
( )(5 c
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S S 4
" 5(z-3) 5(z+2) (z-3)(z+2)
4(z+2)-4(z-3)
5(z-3)(z+2)
A +8— 47 +12
5(z-3)(z+2)
20
5(z-3)(z+2)
_ 4 _ 4
T (z-3)(z+2) (z-3)(z+2)

Q16. Let x =number of litres of 70% alcohol
= X(70%) +50(40%) = (x +50)(50%)
= 0.7x+0.4(50) = 0.5x +0.5(50)

0.7x+20=0.5x+25
0.7x-0.5x=25-20
0.2x=5
X = 25 litres.

Q17. X = bigger number

y = smaller number

Al x4+ y=26
B: 4x-5y=5

= 5A: 5x+5y =130
B: 4x-5y= 5

adding: 9x =135
X =15
since X+y=26
= 15+y=26
y=11

s (xy)=(15,11)

Q18. v=u+at v =speed
t = time.
att=7,v=2 = 2=u+7a A
att=13,v=5 = 5=u+l13a :B



since A: u+ 7a=2
B: u+l3a=5
subtracting: —-6a=-3

since u+7a=2

= u+7(1):2
2

Q19. .. 4x+2y=60 A X . X
also, 2x+4y =42 B

4x+2y=60 :A ¢
also 4x+8y=84 :2B

subtracting: —-6y=-24
y=4 y y

. * Pen 2. )
since  4x+2y =60

= 4x+2(4)=60 y y
4x =52
x=13 X

.~. Original pen dimensions: 26 x 4
new pen dimensions:13x8
Pen 1requires 4x and 2y lengths
Pen 2 requires 2x and 4y lengths
= they both have 2x and 2y lengths in common
~.in pen 2, 2x lengths are swapped for 2y lengths
if y<x, lessfencing is needed in pen 2.

Note: Area of penl=(2x)x(y)=2xy

Area of pen 2 =(x)x(2y) = 2xy
= the areas are the same.
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Q20.

Q21. (i)

y=ax’+bx+c

the point (0,1) e curve = when x=0,y=1
=1=a(0)* +b(0)+c

=l=c

the point (2,9) € curve = when x=2,y =9
=9=a(2)*+b(2)+c

=9=4a+2b+c

=9=4a+2b+1 sincec=1

=8=4a+2b

A: = 4 =2a+b dividing each term by 2.

the point (4,41) ecurve = when x=4,y=41
= 41=a(4)* +b(4)+c
=41=16a+4b+c
=41=16a+4b+1 sincec=1

= 40=16a+4b

B: =10=4a+b dividing each term by 4.

since A: 2a+H4 =4
and B: 4a+4 =10
subtracting: —2a =-6

a =3

since  A: 2a +b=4
= 2(3)+b=4
b=-2

- (a,b,c)=(3,-2,1)

A y—z=3
B: x-2y+z=-4
C: x+2y=11
A: y—-z2=3
B: x-2y+z=-4
D(adding) : xX-y=-1
C : X+2y=11
subtracting: -3y=-12
y=4
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(ii)

since x—y=-1

= x-4=-1
X=3

also y—z=3

= 4-z=3
-z=-1
z=1

solution (x,y,2)=(3,4,1)

A: §+%—z:7:>2x+3y—6z:42
B: 5—3—y+5:—6:>x—6y+22=—24
4 2 2
c: XY 2 105 3y-47=12
6 4 3
A 2% + 3y—-6z=42
2B: 2(—12y+4z=—48
D(subtracting): 15y -10z=90
also 2B: 2K —12y+4z=-48

C: 28— 3y—-4z7=12
-9y +8z=-60

E (subtracting) :

4D: 60y-— 407 =360
5E: —45y+ 467 =-300
adding: 15y =60
y =4
since D: 15-10z=90
15(4) -10z =90

-10z=30
z=-3
also A: 2X+3y—-6z=42

2x+3(4)—6(-3) =42
2X+12+18=42
2x =12
X=6
s (% y,2)=(6,4,-3)
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Q22. curve: x°+y’+ax+by+c=0.

(4,0) ecurve = when x=1,y=0
=1°+0°+a(l)+b(0)+c=0
=1+a+c=0
=a+c=-1

(1,2) ecurve =>when x=1y=2
=1 +2°+al)+b(2)+c=0
=1+4+a+2b+c=0
=a+2b+c=-5

(2,1) ecurve >whenx=2,y=1
=2°+1*+a(2)+b(1)+c=0
=4+1+2a+b+c=0
=2a+b+c=-5

since B: a+285+ c=-5
and 2C: 4a+ 26 +2c=-10
D(subtracting): —-3a —-g=5
A: a +eg=-1
adding : —2a =4
a =-2

since A: a+c=-1
= —-2+c=-1
c=1

also B: a+2b+c=-5

-2+2b+1=-5
2b=-4
b=-2

- (a,b,c)=(-2,-2,1)
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Revision Exercise (Core)

QL (1)  12m?n® _}Ifmzn3 1

(6m*n®)2 36 m*n®  3m°n’
3

(i) 3+1 (3x;1)_(3x+1)( X )_3x+1
X 5+4x ) 5+4x
(i) 24x a5 _ (x+4) _ 1
X216 (x—4)(x+4) 2(x—4)(x+4) 2x-8

Q2. (1) y=x+4 y—-x=4 1 A
=
5y+2x=6 5y+2% =6 : B
2y—- 2% =8 : 2A
adding 7y =14
y =2

since y=x+4
= 2=Xx+4
= X=-2
s y)=(-2,2)

(i) 3X+y=7 = y=7-3X
X*+y?*=13 = x*+(7-3x)*=13
= X*+[49-42x+9x°]=13
X* +49-42x+9x* =13
10x* —42x+36 =0
5x*—21x+18=0
(5x-6)(x-3)=0

. X=3 or x=§
5

= y=7-313) or y:7—3(§)
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Q3. x> +2x -1

X=3[x*=x*-7x+3
x> —3x*> (subtracting)
2x* —7x+3
2x*> —6x (subtracting)
-X+3
—Xx+3 (subtracting)
0

answer: x>+2x-1

Q4. 3x*+6x°+3x+33
x—2 [3x* —9%x* +27x - 66
3x* —6x° (subtracting)
6x° —9x* +27x —66
6x° —12x° (subtracting)
3x* +27x — 66
3x*> —6x (subtracting)
33x — 66
33x—66 (subtracting)
0

answer: 3x®+6x?+3x+33

Q5. (i) x*—9x2 =0
= x’(x*-9)=0
= x*(x-3)(x+3)=0
s x=0,3 -3
(i) (2x-1)*2-x)=0
= (2x-1°=0
=  (2x-1)=0
x= 1
-x=0

or 2

X=2
LX=2, %
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Q6. 4x*+20x+k is a perfect square
= (2x+a)(2x +a) = 4x* +20x +k
= 4x®+4ax+a’ =4x*+20x+k
= 4a=20

a=>5
~ a*=5"=25=k
k =25(5)

Q-0 (3-2) =a-by2
:>9—6\/§+(\/§)2 —a—by2

—9-6/24+2
—=11-6v2 =a—-bV2

~ a=11 b=6

() 1-v2_ 5,

= —3+2\/§=ax/§—b
~a=2,b=3

Q8. X2 —27=x*-3=(x-3)(x* +3x+9)

Q9. p(x—q)* +r=2x>-12x+5 for all values of x
= p(x* —2xq+q°)+r=
= px® —2pgx+ pg’® +r = 2x> —12x +5.

. p=2,-2pg=-12 and pg’+r=5.

=  —2(2)q=-12

= q=3 and 2(3)*+r=5
r=5-18
r=-13

(p,q,r)=(2,3,-13)

59



Q10. A: 3x+3y-z=-3
© 2X+y-3z=-9

v9)

C: x+3y+2z=7

= 2A: 6x+10y—27 =—6
C: X+ 3y+27/=7

D(adding): 7x+13y =1
also 3A: 9x+15y—37 =-9
B: 2x+ y-37=-9
E(subtracting): 7x+14y =0
D: 7x+13y=1
E: 7x+14y=0
(subtracting): -y=1
y=-1
since  7x+14y=0
7x+14(-1)=0
x=14
X=2.

also, C: x+3y+2z=7
2+3(-)+2z=7
22=8
z=4.
sLo(x Yy, 2)=(2,-1 4)

Qll.  (b+1°—-(b-12)°
=b*+3b’+3b+1—-(b*—3b° +3b-1)
= b7 +3b%+ 36 +1- ¥ +30% - 36 +1

=6b%+2.



Q12. (i)

(ii)

3,12, 27, 48, 75 ...
first difference: 9, 15, 21, 27 ...
second difference: 6, 6, 6 ... = quadratic pattern of the form
ax” +bx +c.
= 2a=6
a=3.
. 3x*+bx+c represents the pattern.
let x=1=31)°+b(1)+c=3

b+c=0 : A
let x=2=3(2)°+b(2)+c=12
2b+c=0 : B
= A: b+c=0
B: 2b+c=0
(subtracting): —b =0
= b =0

since b+c=0
=0+c=0
= ¢=0
oo ax® +bx+c=3x%%
5, 20, 45, 80, 125 ...
first difference: 15, 25, 35, 45 ...
second difference: 10, 10, 10, ...

. quadratic pattern of the form ax® + bx +c.
=2a=10

a=5 .. 5x°+bx+c represents the pattern.

We note that for x=1, 5x°=5
Xx=2, 5x*=20
x=3, 5x*=45 etc.
= b and ¢ must equal zero.
[alternatively, set up simultaneous equations in b and ¢ and solve]
. the quadratic pattern is 5x°.
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(iii) 0.5,2,45,8,125, ...
first difference = 1.5, 2.5, 3.5,4.5, ...
second difference=1,1, 1

. quadratic pattern of the form ax® + bx +c.
=2a=1
a=Y% .. 05x*+bx+c represents this pattern.

By comparison to part (ii), we can deduce that
the quadratic pattern is 0.5x°.

Q13. 6,12, 20,30, 42, ...
first difference: 6, 8, 10, 12, ...
second difference: 2,2, 2, ...

. quadratic pattern of the form ax® + bx +c.
=2a=2
a=1 =  x*+Dbx+crepresents this pattern.

let x=1 = 1°+b()+c=6

b +c=5 :A
let x=2 = 2°+b(2)+c=12

2b +c=8 : B

since A: b+c=5
and B: 2b+c=8
subtracting: —b =-3
b =3

also A: b+c=5
= 3+Cc=5

c=2.

. quadratic pattern is x* +3x + 2.
When x=100 = 100°+3(100)+2=10,302.

Q14. Letthe width =x cm.
Let the length =y cm.

= A: 3x=2y+3

B: 4y=2(x+y)+12
= B: 4y=2x+2y+12
= B: 2y=2x+12.
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since A 3x-2y=3

and B: 2x— 2f =-12
(subtracting): X =15 =  width=15cm.

also B: 2x-2y=-12
2(15)-2y=-12
—2y=-42
y=21 = length=2lcm.

15.

Q1S A: l+l:E
u v r

r-u
since A: l+l:3

u v r

v+u 2

= —=—

uv r

2 _v+u

r uv

r_ouv

2 V+u

_2uv

vV+u

V— 2uv

V-r__~ v+u

r—-u _2uv —u
V+u
(v(v+u)—2uv)

v+u

B (2uv—u(v+u))

also, m=

V+u
CVitwu-2w ()
o (uT) 2uwv-uv-u’
Cuwv-u’ vty

\Y
u
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Revision Exercise (Advanced)

Q1. 1, 3,6,10,...
first difference: 2,3,4,....
second difference: 1,1, ....

= quadratic pattern of the form ax”+bx+c
=2a=1

a=Y% = ¥%x>+bx+c represents this pattern.

let x=1 : »@)’+b@)+c=1

Y+b+c=1
b+c=% A
let x=2 : %(2)°+b(2)+c=3
2+2b+c=3
2b+c=1 :B
since A: b+eg=¥%
and B: 2b+g=1
(subtracting): —=b  =-%
b =%
also A: b+c=Y%
= v+c=Y
= c=0

. the quadratic patternis % x*+ % x

Q2. If x m* of soil is needed,
— X(55%) +1(25%) = (x +1)(35%)
= 0.55x+0.25=0.35x+0.35
=  0.55x-0.35x=0.35-0.25
0.2x=0.1

X =0.5md.

Q3. (i) Letx kg of alloy1be added to
y kg of alloy 2.
=X+y=84 tA
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alloy 1 contains 60% gold
= the amount of gold in the new alloy = x(60%) = 0.6x
alloy 2 contains 40% gold
= the amount of gold in the new alloy = y(40%) = 0.4y
also, the total amount of gold in the new alloy = (x + y)(50%)
=0.5(x+Y)
= 0.6x+0.4y =0.5(x+Y) ‘B
since A: X+y=28.4
and B: 6x+4y=5(x+Y)
= B: X— y =0 (simplifying B)
and A: X+ y=8.4
= 2x=8.4
x=4.2 kg

since B: x-y=0
= 42-y=0
= y = 4.2 kg also.

(Bp-2t)x+r—4t>=0 forall x.
= (3p-2t)x+r—4t>=0.x+0

_3p

= 3p-2t=0 =t="

and r—4t>=0.
2
= r—4(3—p) =
2
A9p*
A

= r=9p°

0

= r-

= X+ Yy’ +x(x=1)=—-x* [multiplying each term by x°]
=X+ Y +x*—x=-x°
S X+ +X-x+x"=0

2x* +y? =0.

2
also, 2i2+1= 0.
y

2
X1

> —_—

y
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Q6.

Let the students take x litres of 10% solution
and vy litres of 30% solution.
= X+ Yy=10litres
also, x(10%) + y(30%) = (x + y)15%
= 10x+30y=15(x+y) [multiplying each term by 100]
Xx+y=10 A
and 10x+ 30y =15x+15y
= —-5x+15y=0 :B
since A: X+y=10
and B:—5% +15y =0
= 5A: 5% +5y=50
adding : 20y =50

y= % = 2 Y litres.

also, since X+y=10
= X+2 2:10

X =74 litres.
(1) 7% litres of 10% mixed with  (ii) 2% litres of 30%.
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Revision Exercise (Extended-Response Questions)

QL. (a)

(b)

Q2. (i)

Let x be the number of adults
y be the number of children.
X+ Yy =548 CA
also, 5x+2.5y=2460 :B

since A: X+Yy =548
and B: 5% +2.5y=2460
= 5A: 5% +5y=2740
(subtracting) : —2.5y=-280
2.5y =280
y= % =112,
since A: x+y=548
= Xx+112=548
= x=548-112
X =436

= (i) Number of adult tickets (x) = 436
(i) Number of children tickets (y) =112.

(iit) Proportion of adult tickets sold = % =0.7956.

attendance (predicted) = 13,000

= adults = 0.7956 x13,000 =10,343

= children =13,000 —10,343 = 2657

Revenue =10,343 % (€5) + 2657 x (€2.5) = €58,357.50

x standard sofas
y deluxe sofas
Standard sofas require 2 hours of work = 2x = time for x sofas
Deluxe sofas require 2.5 hours of work = 2.5y = time for y sofas
= with 48 hours of manufacturing time: 2x+2.5y=48 :A
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(i)

(iii)

Q3.

(i)

(iii)

also, standard sofas need 1 hour finishing = x = time for x sofas
deluxe sofas need 1.5 hours finishing = 1.5y = time for y sofas

= with 26 hours of finishing time: x+1.5y =26
since A:  2x+2.5y=148
and B: x+1.5y=26
= 2B: 2K+3y=52
and A: 2% +25y=48
(subtracting) : 0.5y=4
y=8

also,since B: x+1.5y =26
x+1.5(8) = 26
X+12 =26
x=14

14 standard sofas and 8 deluxe sofas.

Rectangular box with square base of length x cm.
Height of box =hcm.
Volume of box=LxBxH

= xxxxh=x°h.

IfV =40 = 40=x’h

40

= h=—.
X2

Surface Area = 4 x (x x h) + 2x?

:4x-£+2x2
X

_160

S +2x%°,

S
300
250 +
200 +
150 +

.
.
100 )
—4 . -~
. _..®
- -
. -

‘B

50 T
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(iv)

Q4.

(1)

(if)

(iii)

(iv)

(V)

72=100 oy
X

72x =160+ 2x°
= 2x* - 72x+160=0.

Using trail + errorat x=2 : 2(2)*-72(2)+160=32>0
atx=2.8: 2(2.8)°-72(2.8)+160=2.3>0

atx=2.9: 2(2.9)°-72(2.9)+160=-0.02<0

-.at x = 2.9 cm (approximately), S =72 cm?

also,atx=4:  2(4)*-72(4)+160=0
atx=4cm, S=72cm’

when x=4, h= 402 =2.5cm.
(4)

when x=2.9, h= 40 >=4.76 cm.
(2.9)

Selling price of game = €11.50.
Production cost for each game = €10.50.
Initial production costs = €3500.

Cost of producing x games = C(x)
= C(x) =10.5x + 3500

Income = 1 (x)
= I (x) =11.5x.

I(x)| C/1
€50,000

€40,000

€30,000

€20,000

O

€10,000

€3,500 |

1000 2000 3000 4000

To recoup costs: 11.5x =10.5x+ 3500
= x =3500 need to be sold.

P=1-C = P =profit.
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(vi)  To make a profit of €2000:
= P=1-C
- 2000 =11.5x —[10.5x +3500]
2000 =11.5x—10.5x —3500
5500 = x
.. 5500 need to be sold.

Q5. 15 days to complete quilt.
X blue squares at a rate of 4 squares a day.
y white squares at a rate of 7 squares a day.

96 squares inquilt = x+y=96 :A

15daysto finish = 2+¥ =15 :B

A x+ y=96
28B: 7x+ 44 =420
also  4A: 4x+ 4y =384

(subtracting): 3x =36
X =12

since A: X+Yy=296
= 12+y=96
y =284
(a) Cost=x(0.8)+ y(1.20)
=12(0.8) +84(1.20)
=€110.40
(b) L:W=3x:2x
= 3X.2Xx =96
6x* =96
x* =16
X=4
. L=3x4=12
W=2x4=8
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The 12 blue squares could form 2 rows of 6 in the centre. (There are many
different possibilities.)

Q6. overheads = €30,000 per year
cost of manufacture = €40 per wheelbarrow

(i) C(x)=40x+30,000
.. 30000
(ii) 6000 wheelbarrows per year = 5000 €5 overhead per wheelbarrow

= Total cost per wheelbarrow = €40+ €5 = €45
(iii)  Togeta cost of €46 per wheelbarrow:

30,000 + 40 = 46.
X
= 30,000+ 40x = 46X
= 30,000 = 6x

X = 5000 wheelbarrows
(iv)  Selling price = €80 per wheelbarrow
= Revenue = €80x

(v) C(x) = 40x + 30,000
R/C
€50,000 4+
€40,000 4+
€30,000 1 R(X) = 80X
€20,000
€10,000 4+
100 200 300 400 500 600 700 800 900 1000 X (Wheelbarrows)
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Q7.

(vi)

(vii)

(a)

(b)

To make a profit  80x > 40x + 30,000
= 40x > 30,000
> 30,008
48
The minimum number of wheelbarrows = 751.
Profit €p =80x —[40x +30,000]
€p =40x-30,000

=750

skipping two skipping three
Number in queue  (a) number admitted first  (b) number admitted first
4 2 1
5 3 2
6 2 3
7 3 4
8 4 2
9 3 3
10 4 4
11 5 5
12 4 3
13 5 4
14 6 5
15 5 6

4,5,6,2,8,9,40,11,12,d3,14,15.....70 — number in queue
number pattern 2, 3,2, 3,4, 3,4,5,4,5,6,5— number admitted before seen.
- @ @ @ 16
= three numbers x+(x+1)+x=70
3Xx+1=70
3x =169
X =23

. 23,24,23

. number admitted first = 23 if there are 70 in queue

(note other patterns may also be found)
4,5,6,7,8,9,40)11,12,13,04,15...

number patternl, 2, 3,4, 2, 3,4,5, 3,4,5,6...— number admitted before seen.
10 14 18

X+ (X+D)+(X+2)+(x+3)=70+2.
4Xx+6=72
4x =66
x=18% not a whole number
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sotry X+(X+D)+(Xx+2)+x=70+2
4x+3=72
4x =69
x =17%, not a whole number

oty X+(X+D)+(x-1)+x=70+2
4x =72
x=18
. 18,19,17,18
= the number admitted first =18
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