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Paper 1
Simplifying Algebraic Fractions, Multiplication and Division of Algebraic Fractions

An algebraic fraction can be simplified by cancelling out common factor(s) of the numerator and
the denominator. :

Example
_— ; . 14mn
Simplify the algebraic fraction =
35mn
Solution

14mn _  (Tmn)Q2)
3Sm’n (Tmn)(5m?)

Given two algebraic fractions £ and R , we have P xR = PxR £,
0 S 0 S @OxS§ 0]

Common factors of the resulting numerator and denominator can then be cancelled out for simplification.

and

Example

2 5
Simplify 2L x>Z .
a b
Solution
2pq  Sx _ (2pg)x(5x)
a b ab
10pgx
ab

Exercise 3A
Simplify each of the following algebraic fractions. (1 -42)

Ll ) I
9 18y
, 6ab L 1sabe
125 24b
4 5
. . =
8k 45¢
15x%y s. 136%¢

3xy* 39ab

/

EgHE




11.

13.

15.

17.

19.

21.

23.

25.

27.

29,

31.

33.

216x%y*
36xz”

54p°q
244%r

12(x+ )
3(x~y)

6(p—d)
9(d - p)

(a+b)*
3(a+b)

2a+4b
8a

—6m+2mn
8m

4a+6b
8a+10b

4x*y’ —6xy*
2xyz—3z

2a* +12a+18
2a+6

b*-4b+4
b*-2b

pBgq-2)-(2-39)
» 4p* -4

2ab+2ad

abc+ab+acd +ad

10.

12.

14.

16.

18.

20.

22.

26.

28.

30.

32.

34.

28ab?
63a%b’

255 y*7*
68x°z*

9x(3x—y)
15(3x-y)

2x(1—-x)
6(x-1)

(a-b)(3a+3)
6(a—b)

10x—xy
Sx

Xy+x’z
xyz

6bc—9bd
12d -8¢

4m—4n

mn3 - m2n2

2m+6n
m? —9n?

9x? 4+ 6xy+ y*
9x2 _y2

ac—ad +be-bd
3¢~3d

24r-18
3pg—-6—-4pgr+8r




35.

37.

39.

41.

42.

43.

45.

47.

49.

51.

53.

55.

57.

XZ— xz

4xy+x—-4yz—z

2x? —5xy—4x+10y
xy+4x-2y—8

3x2—3y* -2x-2y
10x—15x* +15xy

402 -9c*

Simplify s

2 2
L e X +x—y—Yy
Simplify ————.
plify x2+2xy+y2—1

15a 14b

—_— X ——

20 5a

28¢ 6¢cd’
—_—X
3d* 17

4x XS(x—y)
3(x-y) 6xy

5(x+y) 9 12x%y
4y>  25x(x+y)

8p? 90" 4

3¢ 5q 4p

4x—yx 3(x—y) . Sxy
9x*  4(4x-y) 4(x-y)

2x+4x15x2y
10x 3x+6

min+mn _ 4m’+4
m2+1 6mm+6n

2 _6ac* +4a’c—9b%c '

36.

38.

40.

44.

46.

48.

50.

52.

54.

56.

58.

3n+3m’n
m® +2m +m+2

—3mm?* -9n° —2m* —6mmn
2m* +12mn +18n*

(3a +2b)(5a—b)+ (3a+2b)(a - 5b)
(a+b)4a+3)-3(a+Db)

2p 80"
15 94

2t st!

24s* 6

2m+1 A5(2m+1)
n® 6n

b-a 3(a- b)
4gb®  8a*b

—ab, 6 4

2 -c 3a

—~4m $2(m—2n)é—3m2
15(m—2n) -9mn m-2n

pg-p’  pa-4
69 op

2+6y A—3x-9xy
xy-3x  12x




14(a+1)° y 6ab*

59. 3
3a 4(a+1)
61. 2(m+3) +(m+3Px mn+mn
3m+

63. —pq—Px(~4 r)x 4 -pg
2qr-2pr 3gr - 34¢*

a’b+2ab 2ab+4b

60. + xT7ab
6a-12 3b
62. —M)dxl yz® + 2%
x“yz ~-2xyz x-2z
64. -2y x+3 2x+6

5x%z xyz " 5x?




Addition and Subtraction of Algebraic Fractions

Example
. < -2
Simplify —2—+2-%.
Pty a+1+a+l
Solution

q +a—2 =a+(a—2)

a+l a+l a+l
_2a—2
a+l
Exercise 3B

Simplify each of the following expressions. (1-)

1 _5__+_3_ . 4 5
2x 2x z—6 z-6
3. S 2 s 4.3
Sy 20y 3a
5. . 1 6. _2n_ n
5ab 15ab 3m* 12m®
. 6 ., 2 g 2z __5_
a~b b-a z=1 1-z
9. 6z _ 7z 10. 45 2t
3z-2 2-3z 2s—t t-2s
1. 3p  -5p 12. 3c+2d+ 14d
p+q 4p+q) c+d 3(c+d)
13. %+3 14. 3_2
a b c c+2
15. 4 +i 16. 2 3
1-3k 2k c-1 c+2
17. —-3———1—— 18. .Z__‘_L




19.

21.

23.

25.

27. 2+

29.

31.

32.

1 3
<+
6(m-2) 8(m-2)

4 5
9(2-x) 6(x-2)

1 2
4k 3k

12 L3
4x-y) 3(x-y) 8(x-y)
(a) Simplify L 1

y y+1

1 1

20.

22.

24,

26.

28.

30.

1

1 5
41-n) 10(1-n)

3 1
+
16(1-3y) 12(3y-1)

3
2a+1

+4

a+b
a-b

-3

3 1 1

Sh 2 4k

X Y 5
3(x+y) S5(x+y)

1

(b) Hence, simplify

1

1+—l—
x—1

Simplify 1-

+ + + .
x(x+1)  (x+D)(x+2) (x+2)(x+3) (x+3)(x+4)
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Find the Value of a Variable in a Formula by Using Substitution

A formula is an algebraic equality which states a relation among two or more variables. The value of a
variable in a formula can be found by substitution when the values of other variables are known.

Example
It is given that b= 2(a + 1).
If b=20, find a.
‘Solution
Put b=20into b=2(a+ 1).
20=2(a+1)
10=a+1
a=2

Exercise 3C

1. Ttis given that 4 = 4% If r = 14, find A. (Take 7= 27% )
2. ltis giventhat E=mc* If m= 14 and ¢ = 3, find E.

2
3. Itisgiventhat F= " fm=16,v=5andr=02, find F.
r

4. Itis given that 4= P(1 +iR0£0) .If P=3000, R =10 and T= 2.5, find the value of 4.

5. ltis given that §= -nz—[2a+(n—1)d].lfa=3,d=2andn= 19, find the value of S.
6. Itis given that D = b?—4ac.If a =2, b=~7 and ¢ = 5, find the value of D.

2
7. Consider the formula §= {ﬁ%ﬂ] .If n= 75, find the value of S.

8. Consider the formula C = —;—(F —32). If F = 104, find the value of C.

a+b+c+d

9. Consider the formula 4 = \/(p - a)(p—b)(p—c)p—-d) , where p= 5

Ifa=20,b=15,c=7 and d = 24, find the values of p and 4.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

It is given that K =273 + C. If K = 124, find the value of C.
.. PL
Itis given that R= i IfR=14,L=15and4=1.2, find P.

It is given that P=2(/ + b). If P= 24 and / = 7, find the value of b.
It is given that V'= m?h. If V= 247 and r = 6, find the value of A.
It is given that 4 =2m(r + h). If A = 9z and r = 1.2, find the value of A.

Itis given that 4 + B+ C = 180. If 4 = 34 and C = 53, find the value of B.
It is given that nR = %.Ifn=2,R=8,P=3 and 7= 300, find the value of V.

It is given that P = C[1 + (g — )a]. If P= 120, C= 100, i = 0.1 and a = 20, find the value of g.

The monthly rent $R of a flat of area 4 m? can be calculated by the formula R = 1124. .
(@) IfA =45, find the value of R.
(b) IfR=17700, find the value of 4.

In a library, the overdue fine $F for late return of a book can be calculated by the formula
F=10+dx 1.5,

where d is the number of days of late return after the due date.

(a) Find the overdue fine if a book is returned 1 week after the due date.

(b) If the overdue fine is $43, find the number of days of late return after the due date.

The price $P of a dinner in a restaurant can be calculated by the formula
P=10m+ 57n,
where m is the number of people and » is the number of courses ordered.
(a) Find the price of a dinner in the restaurant if a family of four members orders 3-course meals.
(b) Jack had a dinner with two friends in the restaurant. If each of them paid $105, find the number of

courses ordered.




~

21.

22.

23,

24.

25.

26.

27.

28.

The Body Mass Index (BMI) of a person can be calculated by the formula

¥

n’

where w (in kg) is the weight and 4 (in m) is the height of the person.

(a) If the BMI of a person of height 1.7 m is 19.5, find the weight of the person.

(b) The table below shows the weight status categories associated with BMI ranges.

BMI =

BMI 18.4 or below 18.5-24.9 25.0-29.9 30.0 or above

Weight status Underweight Normal Overweight Obese

What is the weight status of Tom if his weight and height are 70 kg and 165 cm respectively?

It is given that £ = —l Ift= 3, find the value of 7.
100~ 5
.. 1 15 .
It is given that v= .Ifv=— and ¢ =2, find the value of i.
1+it 16

Tt is given that A = _—lkj.IfA= 12andi= -;—,ﬁndmevalue of k.
=

Itis given that y = b—b—x.lfb=8,x=—3 and y = 4, find the value of a.
a

Itis given that R = ———l—— If R = 0.025 and n = 21, find the value of i.
1+(n-1i

. X, +7x
It is given that x = —L—2..
+r

(a) Ifx=0.6,7=2and x; =5, find the value of x;.
() Ifx=-5,x =-7 and x, =3, find the value of .

The number of hours H for N workers to paint a wall is given by the formula
.
N
(a) How many hours does it take for eight workers to paint the wall?

(b) If the wall has to be painted in three hours, how many workers are required?




29.

30.

31.

32,

33.

Let S° be the size of an interior angle of a regular polygon. S can be calculated by the formula
g= (n—2)x180
n

2

where n is the number of sides of the regular polygon.
(a) Find the size of an interior angle of a regular decagon.

(b) Find the number of sides of a regular polygon such that the size of each interior angle is 150°.

If n test tubes are produced, the cost price $C of each test tube can be calculated by the formula
C=16+ 20 .
n

(a) Ifthe cost price of each test tube is $17.2, find the number of test tubes produced.

(b) If the number of test tubes is decreased from 1000 to 600, find the increase in the cost price of each
test tube.

(c) 400 test tubes are produced and sold. If the selling price of each test tube is $21, find the profit per
cent.

(Give the answers correct to 2 decimal places if necessary.)

The sum S of the squares of all odd numbers from 1 to 2n— 1 is given by the formula
mdntD@Ea-5 1;(2" D e S=12+3+ 524+ @n-3p+@n—1p= "EnTDER D) 2(2” D
(@ Ifn=6,findS.

(b) Find 12+3%2+ 52+ ., +212+232,

(¢) Find 132+152+ 172+ ... +212+ 232

Si=

An internet service provider provides wireless internet service for mobile phones. The monthly charge

includes the basic fee $80 and the data usage fee, which is charged at a rate of $90 per GB.

(a) Let $F be the monthly charge and d GB be the data usage in that month. Write down the formula
for calculating F in terms of d.

(b) Matt pays $1250 for the service this month, find his data usage by using the formula in (a).

In a football tournament, the number of matches N of m participating teams can be calculated by the

formula

N= m(m—1)
— 5

(a) How many matches will be played in the tournament if 16 teams participate?

(b) If 21 matches have been played, how many teams participated?

10
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Change the Subject of a Formula

Example
Consider the formula p =3 + 5r.
Change the subject of the formula to 7.
[ Solution

p=3+5r
p-3=5r

=3

5

In the formula A4 = 3m + x, the variable 4, appearing alone on only one side, is called the subject of the

formula. If we change the subject of this formula to x, then the formula becomes x = 4 —3m.

Exercise 3D
1. Consider the formula 4 = wl. Change the subject of the formula to /.

2. Consider the formulaa = 12 . Change the subject of the formula to d.
t

3. Consider the formula v* = #? + 2as. Change the subject of the formula to s.

4. Consider the formulaz= . Change the subject of the formula to x.

x+y
5. Make a the subject of the formula y = ax? - 3.

6. Make ¢ the subject of the formula = vz + 3).

7. Make b the subject of the formula ¢ = 3;—” :

8. Make m the subject of the formula n=—5(m + 3).

Make x the subject of each of the following formulas. (9 - 14)

9. 3x+4=2(x-3y) 10. 5(x—2)=2(4x+y)
11. xy+6=3Q2y—x) 12. 6(x—4y)=4(2x-y)-5
x-Sy 2x+y x-3y
13. yyty= — 14, =2 ==
Ty 2 3 2

11




15. (a) Make a the subject of the formula ¢ = ab - 4a.
() Ifb=2andc=17, find a.

16. (a) Make ! the subject of the formula 4 = m? + mrl.
() IfA=27rwandr=4.5, find .

17. (a) Make a the subject of the formulay = ax+ g,
x

() Ifx=7andy=25, finda.

18. (a) Make a the subject of the formula 5a = 2(a - 3b) + c.
(b) Ifb=—2andc=7, finda.

19. (a) Make m the subject of the formula 1 — 5(2m + n) = 2(m - 3n).
(b) Ifn=2_8, find m.

(a+b+ab)h

20. (a) Make b the subject of the formula V= 3

(b) IfV=68,a=5and h=12, find b.
21, () Makex ihe subject of the formulay= %(x ~2).
(b) If the value of y is decreased by 1, find the corresponding decrease in the value of x.

22. (a) Make x the subject of the formula 3(2x - 3y + 4) = 4x.
(b) If the value of y is decreased by 1, how will the value of x be changed?

Make y the subject of each of the following formulas. (23 - 26)

23, x=122 24, x= 272
1+y x+xy
25, 34+y= X222 2 __x
) 7 x 3x+y x-y

Sx+4
3x-1"

27. (a) Make x the subject of the formula y =

() Ify=2, findx.




b _ 3

28. (a) Make a the subject of the formula

a-b Sa+b’
M) Ifb=-1, find a.
29. (a) Make p the subject of the formula £ L. 1.
rp 9

®) Hq=§,mMp.

Make x the subject of each of the following formulas. (30— 33)

30 2=+ L s, 2,2 _1
I+x I+y y =z 2
. 3.4 L
Xz xy z x+1  x-2y

34. (a) Make x the subject of the formula El_ +2y =z
-x
() Ify=-5andz=4, find x.

35. (a) Make y the subject of the formula x= a’ —2i .
y

®) Ifx=21,a=-5and b= 36, findy.

36. (a) Make p the subject of the formula ™ —> = .
? q

M) Ifm=34,g=-2andr= %—,ﬁndp.

37. (a) Make b the subject of the formula ié -2 = Eb_
a c
() Ifa=9andc=3,find b.
. b 1 1
38. (a) Make g the subject of the formula — = —+—.
a ab c

(b) fb=—4andc= %,ﬁnda.

3

13




39.

40.

41.

42,

43,

(a) Make x the subject of the formula y(1+ -2—) =z(1 —g) .
X X

() Ify=3andz=7,findx.

Let P% be the profit per cent from the sale of a sofa. P can be calculated by the formula
_, 100(S - C-200)
C+200
(a) Make C the subject of the formula.
(b) The furniture store owner sells a sofa for $2700 and makes a profit of 25%. Find the cost price of
the sofa.

, where $C is the cost price of the sofa and $S is the selling price of the sofa.

The figure shows a rectangular block. Its total surface area 4 cm? is given by

the formula 4 = 2(Iw + hl + hw).

(a) Make A the subject of the formula.

(b) If the total surface area of the rectangular block with /=8 and w= 3 is
158 cm?, find A.

The air temperature 7°C outside an aircraft flying at an altitude of 2 m is given by the formula
T=25- LE . *
150
(a) Make A the subject of the formula.
(b) The air temperature outside an aircraft is —5°C. Find the flight altitude of the aircraft.
(¢) John claims that when the flight altitude of an aircraft is increased by 150 m, the air temperature

outside the aircraft will be decreased by 1°C. Do you agree? Explain your answer.

It is given thaty = 1+Z 7 1 .
x=y+y —xy° x-y
(a) Make x the subject of the formula.

(b) Ify=-3, find x.

14




Paper 11

1. Which of the following is the L.C.M. of 2a and 4a?

2a
4a
6a
8a

ocawpy

2. Find the L.C.M. of the expressions 2x and 3(x — 1).

6(x—1)
xx-1)
3Ix(x-1)
6x(x—1)

oaw»

A 3
B. 3*
C. 4r°
D. 4r*

1 1
12¢ 3a

15




5, Sinmplify ——+
z—4

A0

N
LS
SIS

1
4-z°

16




<

8. Giventhat a=»5*+35, find the value of a when b=—4.

A 21
B. 1

C. 3
D. -11

9. Consider the formula V=—;~l2h.When £=9 and h=4, V=

36.

108.
308.
324,

oawp

10, Given'dhiat h=9;—’5,fmdtheva1ueofkwhen h=%.

A =2
2
B. -2
2
e -
2
D. 2
2

11. Consider the formula —}=l+1.Whenf= 10andu=15,v=
u v

30.
25.
20.

Oawy»




12. Make c the subject of the formula a = i;_—c— :

c=3a-6
c=3a-2
c=a—-6

c.owpy

c=a-2
13. Make x the subject of the formula 2x=5y—3x+5.

x=y
x=y+l1
x=5y
x=5(y+1

Caw»

14. Make g the subject of the formula i———q- =3r.
+4q

A g= 2(1-3r)
1+3r
_2(1-6r)
1+3r
2(3r-1)
1+3r
2(6r-1)
1+3r

. .. 5a’h
15. Simplify T
1
304%b
1
7a*b
1
7a°*
1
7a'b*

A.

B.

-~

18




24ac—-8bc
16. Simplify —.
mplity = e

3a-b

.4 Tx
17. Simplify TR
1
2x%+3x
1
2x° +3x
1
Tx* +14x
1
7x® +14x*

8. Simplify 22~

5c—-ac’

w >
ﬁlvtlllh

19




_ 2
19. Simplify 32 X
A. x+6
B. —x-6
! C. x-6
; D 6—x
20, Simplify 27 x 2
' 3 2m* T’
A A
Tm
B ™
4
c. 2
m
p. L
m
9b%c* 3bc
21. Simph - —
implify 4a 24°
2
A 3bc2
2a
2.3
B. 3bc33
2a
C 3a’bc?
' 2
) b 27b%c*
) 8a*

20




22. Simplify

23. Simplify

24. Simplify

8—-6d a+b

2
3
2
3(a +b)
2(a +b)
3
2(c—d)
3(a+b)

X .
3a+3b 4c-3d

B -4k 2k +h

2Uke(h —2k)
K
2Uk(2k — h)
5H
5h*(h—2k)
2k
5h*(2k —h)
2k

44° . b*

5aq%

9b

o5 120
"154°°

100k 25Kk

ab?

21




8—12b at - b
25. Simplify ——— +(2 —3b)? .
mplify a+b ( ) x211—2b

(2-3b)°
2
B. 2(2-3b)°
2
2-3b
2(a-b)
(a+b)(2-3b)

26. Simplify —é + %.

cC. ——
2x

_3
4x

27. Simplify —— +——.
10y 10y

22




28, Simplify —— +—>—.
mplify ~—+7

Qo
i
)

o — Q
1 [ 1
ESY (S )]

13a Sa+20
29. Simpli - .
mplity S 5" a5

A 2

B. 4
8a+20
2a-5
18a—-20
2a-5

30. Simplify % + 2_515

3k

10
3k

15
2k

15

23




1 5
31. Simplify — ——.
1mp1fy4y 6

B 2

y
L
12y

L
12y

1

32. Simpli -1
Pty ) 2+

33, Simplify —— 3

A —
6—k
25
24(6-k)
c. 2
6k
25
12(6-k)

+ ‘
3(6-k) 4(6-k)

24




s g p q
34. Simplify - )
92p-3q9) 6(2p-39)

A =

18

B P-4
18(2p—3q)

c. P9
32p-39)

3p-2q
18(2p—-3q)
4

35. Simplify 3 -
a b

2 2
36. Simplify — +——.
R fy3x x+3

2
4x+3

4
4x+3

4

3x(x+3)
2(4x +3)
3x(x+3)

25




. 2
37. Simplify —— ~1.
P fyx+1

38. Simplify 5x+35x .

2

x+2

5x% +5x
3x+2

8x% +2x
3x+2

20x? +10x
3x+2

5x2 +15x+10
3x+2

39. Itis given that x = 2 —35y . If y =3, find the value of x.

S 0 wWp

26




40. ltis given that x=y* .If y=—1, find the value of x.

oS ow >
|

41. Itis given that 4 =4mr. If A =88 and n=—-2;72, find the value of ».

42. ltis given that z = 2’: ‘23’ I x=3and y =1, find the value of .
x+2y

A -1

7

a
Wi = Qlw

43. Ttis given that 2+3—x=—;-.1fx=2 and z =16, find the value of y.
A y

&
Wl = w»nw

27
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44. Ttis given that y = k(6"). If k£ =3 and n =2, find the value of y.

36
108
324
432

Sawy

45. Itis given that s = a

.If s =48 and a =12, find the value of 7.

—¥

» pln AW

1 1

46. It is given that ~1~-——=7. If u = 24 and f =6, find the value of v.
u

A4

A -8

B L
18

c. &
5

D. 8

47. Itis given that 2a —7b = ab. If a =3, find the value of 5.

A 2
5
B 2
3
c. 2
2
D. 2
3

28




~

48. Ttis given that 2x+ y —

Caowpy

=0.If x+ y =4, find the value of x.
x+y

49. Ttis given that x* —6x+3 = 0. Find the value of 2x* —12x—9.

50. Itisgiventhat 1+2+3+--+n=

O owy

Cowr

-15
-3
3
15

2A+D) 50415141524 +200=

8725.
8 775.
8 874.
8925.

51. Which of the following has a as the subject of the formula?

o now »

a

3=1—2b
ab=17
a=2b*+3
a=b-5
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52. If M =%an, then £ =

A anr
3
B. 3Mnr.
C. =,
IM
p. M
nr

53. If2x-3y=6z,theny=

2x-2z

2x -6z

6z—2x

D. 2x+6z.

54. f x=9(y+z),theny =

A. 9x-—z.
B. 9x+z.
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55. Ifa:b—l,thenc=

C
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58. fm—mn=n,then n=

B, 100+D)
y-1
y-1
10(y+1)

10+y
10—y
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6l. Ifa(b+c)—-d(b—-c)=0,thenc=

62. If

63. If A=20(4—s), which of the following must be correct?

o aow»

a(b - d)

d+b
b(d ~a)

a+d
b(d +a)

a

a-d
d(a-b)
b+a =

m+l m-1

=——— thenm=
b

a+b
a-b’
a+b

& O
|
o« R

> 8
I+
Q o

a+b

III only

I and II only

I and III only
IT and III only
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64. Ifa=

1I.

A.
B.
C.
D.

65. Ify=

A

B.

C.

D.

¢ , which of the following must be correct?

b=4ad+c

c¢=2b—-4ad
d=2b—c
4q

I and II only

I and IIT only
I and III only
I, I and 111

l1+n andx=——1——,theny=
n-1

1+x.
1
.

1
==

x
2x+1
—

66. The figure shows a solid formed by a tetrahedron of height 4 and a triangular prism with a

common base. The volume of the solid is given by the formula V=

2
a (3a+h)’ =

\\ !
!l
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