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Mathematics Exercises for Brilliancy 1

Unit 1: Directed numbers
L (@ < () > () > (d >
2. (a) -8<-5<-0.87<9.99<13 (b)) —2< —g <o<1<§
25 24 _ 15 15 24 25
3. @ = > —>—=>-— 2 s
30 30 30 30 30 0 30°
L5 4 1 1 4 5
S > - > 2> > = > 2
6 5 2 2 5 6
(b) 3>2> —3i >4 > —41 >-14, ..3>2> _1s >_4> B >_14
4 3 4 3
4. (@ =72=9  (b) =-61-39+21=-100+21 =-79
() =-17+14+17=-17+17+14 =14 (d) =+33-15-(—4+6)=18-2=16
(e) =Sl is o s L 36 52 5T
4 3 3 4 12 12
(f) =9.34+2.53-15.17-4.66 = 11.87-15.17-4.66 = —3.3-4.66 = —7.96
4x3 1 256 5 1
5. =9x6+18 =3 b) =—— == =ZxTx— = = = 2—
@ N T A R
(d =-(1.6x025+12x03)=-0.1
6. (a) =7—-(-19)=26 (b) =-8+(-28)=-8-28=-36
(¢) =(-15)x(-4)=60 (d) =(—10)+6=—§ = —1%
7. (@) =-36+(3x3)=- (b) =(=12)=(4)x(-6)=18
(c) :—6—(—11+1):—6+10:4 (d) =(=2)x(15+3)=-36
120
8. (a =+ ><f —)Hl= 1=
(a) ( ) T
7 1_ 21 2 23 5
b :_7+_77_7_7: e
®) ) 6 9 18 18 18 18
© - (—5)><(—6) _3%0 31
(-10+8)x10  (=2)x10 2 2
9. (@) =(=3)-4(-5)=9+20=29 (b) =(2)(-6)+(-2)=12+4=16
1, 1 1. 2 1 2 1
=3(-=) + 2-2)-4=3(=)-Z-4d4= - 4= —4-
() =3( 3) ( 3) ( ) 3 373 3
16 6 22 3
(d)

_(8)( )+( )3+ (3)(-8) = 573 +24= 24—? 19g

10. Letx be the number, x+(=26) =-53, x = (-53) —(-26), x = -27.
Ans. The number is —27.

11. 27-(-7)=34.

12. Let x°C be the temperature of Beijing, 8—12 =x—5, x =8—-12+5, x =1.
Ans. The temperature of Beijing is 1°C.

13. 4250 — (—150) =400. Ans. The rocket is 400m above the submarine.

Ans. The temperature drop is 34°C.

Answers
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Mathematics Exercises for Brilliancy 1

14. +80 + (-150)=-70.  Ans. The shopkeeper lost $70.

15. 32(+2) + 10(-2) + 8(=1) =+64 —20 — 8 =36. Ans. Andrew s test score was 36.

16. () p=(-7)—-(6)=-13, g=C-N+5)=-2, ..p—q=(-13)-(=2)=-11
(b) ptg=(-13)+(-2)=-15

17. (@) =(-8)x4+3=-32+3=-29 (b) =(-8+6)'=(-2)=16
L EGSS) 20 2 e i
© 15x15 9 2 9 (d) =36-(-32)=68 (e) =4-= 5 36

ot anty o s byca?y o (L3 X
18. (a) *(3+276)~[4(9)] (4+3)-( 49) (33)~( 5

93
340 40
() =-(5-3)x36-(—4)=-2x36+4=-68
36-10-8 18
c) = —— = — =-2
© o .
19. B+n)’=0,3+n=0, ..n=-3 20 =—-1-(+)=-1-1=-2

21 (a) :<—§ )+[<—é>+(—1)]:<—% >+<—§>:+(%x§>:z

- =3 vt v 3 -7y 1 -1 1

() 3 {4 [3 (2)]} 3 [4 (12)] 3 (6) 6
_ 7.5 4 54 9 __
2. @ =8I+ Dx(Ix = 2)=(B0x (5 - )=-80x - =36

PSS SV RSP SO PRI SNV A
®) =g =2+ (=3) =B x (== (=) x(=7) - (=)

Y
4 4 2
e i e Ay e Do ety
2. =1-1+(1 1_1) 1—1=(1 §) I-le(= 9 =11+ ()
9 9
= 1-1x(-512)=513
24 (1) = 2D — - _25 =2+(% +§%)=2+%=%:1%
[03+(=5) (=]  —(03+2)
4 4
-1
=[(—)(0.3)-(-2)(D] _
by = —4 . - Sy LT L T o7
(=5 40 725 40 25 1000
25 (@) -2 = _L 4 9-_95 _ax—_16, ‘x=4
~25 100 4

SRR NPT DO SRS RO NS S DR |
(b) (Z)(‘E)‘(E)(‘g”‘(z)( 3), 5 tox 3’
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Mathematics Exercises for Brilliancy 1

1 11 1 . 1
Ex = §+5, x:g x2, .. x:E
26. (a) =99 x..x1x0x(-1)x..%x(-99)=0
b) =(-14+2)+(-3+4)+(-5+6)+...+(-49+50)=1x25=25
27. There are 79 terms in which 40 terms are negative numbers.
*. The product is a positive number. = +(f ><i ><é X ... @ ﬂ) = — = 40—
3 4 79 80 2
28. (@) y=1 41+ +1"=1+1+1+..+1=99(" thereare99terms)
(b) y= P+ A D P = -1+ -1+ D=1
29. (a) 60=2x2x3x5, .".the smallest valueofa+b+c=3+4+5=12> 10,
. a, b, c can’t be all positive.
* abc =60, but a, b, ¢ can’t be all positive,
.". two of them must be negative numbers.
(b) The positive factors of 60 include : 1, 2, 3, 4, 5, 6, 10, 12,15, 20, 30, 60
By inspection, (—1) + (-4) + (+15) =10,
(1) (-4) (+15)=60.  .". a=—4 (the smallest), b =15 ( the largest), c = -1
30. (a) (50-5)x4+5x(-2)=180—-10=170. Ans. He might get 170 marks.
(b) Let x be the number of correct answers.
4x+(-3) (50 —x)=123, 4x-150+3x=123, 7x=273, x=39.
Ans. His percentage of correct answers = % x100% = 78%.
31. (a) False. —(=5)=+5 which is not a negative number.
(b) False. -0=+0=0 (c) True (d) True (e) False. -3+7=4
32. (a) (+2)—(=12)=14. Ans. The time in Sydney is 14h ahead that of New York.
(b) The time difference=a — (-1)=(a+ 1) h.
(c) Sydney — 19:00 on Thursday, London — 10:00 on Thursday
The time difference between Sydney and London =2 — a
19-10=2-a, 9=2-a, .. a=-7
(d) Vancouver — 19:00 on Monday,
Hong Kong — 10:00 on Tuesday = 34:00 on Monday
34+b=19, ..b=19-34=-15.
Ans. The time in Vancouver is 15 h behind that of H.K.
(e) (i) The time difference between Toyko and Vancouver
=+1-b=1-(-15)=16h
(ii) When Toyko is 09:00 on Friday, Vancouver is (9 — 16 + 24) = 17:00 on Thursday.
When the person arrives at Vancouver, the time is 17:00 + 14 = 31:00 on Thursday =
7:00 am on Friday.
Unit 2: Introduction to algebra
1. (a) 12-10x (b) 2a+5b (c) 6x° (d) 24* (e) 5p—2g
Answers
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Mathematics Exercises for Brilliancy 1

() =4n+4n=8n (g) Sxy—3x
1 pp P’ 4ab
2. — b) 12 == == d) —-2
(@) p (® (© 3 2 (d -
3. (@ =503P-34)=45-12=33 (b) =(6-3(6)+8=36—18+8=26
53°-1 44
¢) =8(5)—(4)(16)=40— 64 =24 d) = == =
() (5)-# (a6) (d) 2355 11
5 5 7 105 1
4. C==(104-32) = = x72=40 (b) A= —(6+9) = — = 52—
(a) 9( ) 5 () 2( ) 2 2
() P=10(10-2)(10-6)(10-5)=10x 8 x4 x 5 = 1600
1 1 1 7 2 17 . 6
@ = =s-T=—=, S f==
f 2 15 2 3 6 17
7
5. (a) sum (b) difference (c) product (d) quotient
k 2 Yy_x ptq
6. < b) x -7 Ly= d (p+q=2= L4
(a)3 (®) x (©) X(z 5 d @+q 3
t Y
7. (a) —hours b) 100n cents ¢) ——km d) (1000x + y) grams
()60 u (b) n ()1000 (d) (1000x +y) g
8. y-2 9. 5-x 10. 12+k 11. x-3 12. bhcm?
130839 4 see+3y) 15 s K 16. Xh 17. Zkm/mh
n 21 ¥y X
18 yx 22 = Yim
60 4
19. (a) =14mn—17mn=-3mn (b) =—4k -2 (¢) =—Tx+6x+4
(d) =70 - 6xy +x%y =Ty’ - 5x%y () =p—-q-5p—-9qg=-4p—10q
) =2x-Tyt+t6x—-y—-2x-3y=6x—1ly
20. (a) (atb)® (b) a’+b? (c) %xn =%kg (d) fcups
X Y
) — FxXy= =
(e) 3 y= 38
k 1 3k
21. - = + = =pqg- — 22. (x—Tkn) k
pPxq= 3 3 =p4- (x = Thn) kg
23. 10y +x 1000x _ 25« minutes
96 x 60 144
25. (a) The total distance travelled = (mx + ny) km
(b) The total time taken = (m + n) hours, .'. the average speed = PXE /b
m+n

26. (a) 6 years ago Paul was (x — 6) years old.
34-(x-6) _ 40-x _

(b) 6 years ago Helen’s age = B 2

(20 - g) years old
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27.

28.

Mathematics Exercises for Brilliancy 1

(c) Helen’s age now =20 — g +6=(26- %) years old

.". Their total ages now = x + (26 — %) = (% +26) years old

(a) The value of letter G is 7.
b) T=8(N+7@)+6(6)+5(7)+4(5)+3(5)+2(6)
=56+28+36+35+20+15+12=202

(€) 202+11=18...4, .. R=4x=11-4=7
_r-s _a-b _ (a-b)
@ T r—s ! ®) —a+b —(a-b) ! (©) No.
(p+9)° -y _ -y’
d) = =1 = = =1 No.
@ = prey © TLaF e O Ne

Unit 3: Patterns and sequences

1.

(a) (b) The no. of squares =6 x 11 —2 =64
2. () 22,25 (b) %, % © 16,27
1,3,6,10, 15, 21 4. 64,81,100, 121, 144

(@ 1-5=-4,-3-1=-4,-7-(3)=-4,-11-(-7)=-4. Ans. There is a common
difference, so the numbers form an arithmetic sequence.
(b) 19-13=6,but26-19=7.
Ans. The numbers don't form an arithmetic sequence.
(a) _—8:—2, E:—2, _—32:—2, ﬂ:—2.
4 -8 16 -32
Ans. There is a common ratio, so the numbers form a geometric sequence.

G Sl 1.1 02 1 004 1 0008 1
25575 571 5702 5 004 5
Ans. There is a common ratio, so the numbers form a geometric sequence.

Sth | 6th | 7th | 8th | 9th | 10th | 11th | 12th | Ans. The eighth term is 21 and the
5 8 | 13 121 |34 | 55 89 | 144 | twelfth term is 144.

@ an=4-3n, .. a=4-3D)=1,a2=4-32)=-2,a3=4-3(3)=-5,
as=4-3(4)=-8. Ans. The first four terms are 1, -2, -5, 8.

n+1 . 1+1 2 2+1 3 3+1 4 4+1 5
(b) a,= , Ja=——==, a4, =——=", Gy =——=—, 4, =——=—.
n+2 1+2 3 2+2 4 7 3+2 5 4+2 6
2 3 4 5
Ans. The first four terms are —, —, —, —.
JirstJ 374 56
© o <MD L 10D o 22+D o 364D o
2 2 2
4(4+1
a, :%:10. Ans. The first four terms are 1, 3, 6, 10.

d) an=n’-1, .. ay=1"-1=0,a,=2"-1=3,a3=3"-1=8,

Answers Page A5



Mathematics Exercises for Brilliancy 1

ar=4—-1=15. Ans. The first four terms are 0, 3, 8, 15.

(@) an=2"+3, .. a;=2"'+3=5a=2>+3=7,a3=2>+3=11,
ar=24+3=19. Ans. The first four terms are 5, 7, 11, 19.

9. a=2x3-1=1+1)1+2)-1 J.oap=(ntl) (n+2) —n
@m=3x4-2=(2+1)(2+2)-2 [or: an=n’+n+2n+2-n=n>+2n+2]
a3=4x5-3=(3+1)(3+2)-3

10. (@ ai=0=8x(1-1) b) a=3=3"
@=8=8x(2-1) a=9=3"
a=16=8x(3-1) a;=27=3
a;=24=8x@4-1) e
...... '. an:3n
CLan=8(n-1)

11. (@) ay=14+(=3)" (b)) a=-2"-11
a=14+3)'=14-3=11 a=-2'-11=-2-11=-13
a=14+(-3)=14+9=23 a=-2-11=-4-11=-15
a;=14+ (=3’ =14-27=-13 a=-2"-11=-8-11=-19
as=14+(-3)*=14+81=95 ag=-2"—11=-16 - 11=-27
.". The first four terms are 11, 23, —13, .". The first four terms are —13, —15, —19,

95, -27.
(C) an:3n+l+(_l)n+l
a=3+(=1)=9+1=10
a=3+(1)y=27-1=26
a=3"+(-1)*"=81+1=82
a=3+(=1)=243-1=242
*. The first four terms are 10, 26, 82, 242.

12. Let a, be the nth term.

(a) The common difference = 2
a=21)+7,a2=22)+7,a3=23)+7,.... .. ax=2n+7

(b) The common difference = 7
a=71)+6,a,=72)+6,a3=T(3)+6, ... .. ax=Tn+6

(¢) The common difference = -3
ar=-3(1)+38,a,=-3(2) +38,a3=-3(3) + 38, ... .. ay=-3n+38

(d) The common difference = 4
ar=4(1)-59,a,=4(2) - 59,a;=4(3) - 59, .... .. ay=4n-159

13. Let a, be the nth term.

(@) Thecommonratio=2, a;=7Q2"), aa=72%,a3=72%, ... .. ax=72")

(b) The common ratio=0.1, a;=(0.3) (0.1)}, @ = (0.3) (0.1)*, a3 = (0.3) (0.1, ....
Soan=(03) (0.1)" [or: 3(0.1)™"]

(¢) The common ratio = -3

a=(-DE = -DERa= D

4
CLoan= (—5) (=3)" [or: 4(=3)" 1
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15.

16.

17.

19.

20.

21.

22.

23.

24.

Mathematics Exercises for Brilliancy 1

(a) a=4=1+3=1>+3 b) a=3=1x3=1x(1+2)
@=T7=4+3=2"+3 =8=2x4=2x(2+2)
a3=12=9+3=3"+3 a3=15=3x5=3x(3+2)
a;=19=16+3=4+3 as=24=4x6=4x (4+2)
" an=n’+3 Soan=n(n+2)

@ a=9,a=13,a3=17 (b) a;=9=1x4+5
az—a=17-13=4 a,=13=2x4+5
a-a=13-9=4 a3=17=3x4+5

.. They form an arithmetic sequence. =~ ...

(@ 15 (b)8-3=57-8=-1,12-7=5,11-12=-1.
.. Aterm is formed by either adding + 5 or —1 to the previous term.
(c) For the odd numbers in the sequence, the next term is formed by adding +5 to the
preceding terms. .". The term after 107 = 107 + 5= 112.

10-4n=-58,10+ 58 =4n,n= % =17. .. The 17th term is —58.

@ as =(=3P+10 (b) (-3)"+10 =-233
=-27+10 (-3)" =-243
=17 (3)' = (=3’
n=>5. .. The 5thtermis —233.
29-4n>0,29>4n,n< g,n< 71.
4 4

Ans. 7 terms of this sequence are positive numbers.
In each row, the first and the last number are 1. LA A
Observing the pattern: 1 +3=4,3+3=6,3+1=4 146 41

The 6th layer is: 1 5 10 10 5 1
The 7th layeris: 1 6 15 20 15 6 1

(@ []52=pQ25 [52=[g25 [5*=[1225, .. The last2 digits of the answer are
! I \ always 25.  And if the tens digit of the
1x2 2%x3 3x4 given number is n, the front digit(s) of the
answer will be n(n+1).
(b) The tens digitis 9, and 9(9+1) =90. The last 2 digits are 25. .". 95% = 9025

(a) The first 8 terms are: —-1,1,-1,1,-1,1,-1, 1

(b) The first 8 terms are: 1,4, 9, 16, 25, 36, 49, 64

(c) Comparing each term of the sequence in (b) and (c), the difference is either +1 or —1.

ap=n’+(-1)"

(a) In each column, the sum of the first number and the third number is always twice that of
the middle number, e.g. 143 = 2x2, 4+12=8x2, 2+4=3x2, ......

(b)y 10+4=2x, .. x=7; 1l+y=2x9, ..y=7

(a) In each column, the sum of the squares of the first and the middle number is always half

of the last number, e.g. 12422 = %, 22432 = % ) 3%+12= ?

5 e
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(b) 6+1%= g Coh=T4; TR = % K =58-49,k*=9, k=3

25. (a) | Number of participants 2 3 4 5 6 7 8
Number of handshakes 1 3 6 10 15 21 28

(b) Triangular Number Pattern.
(c) The new sequence is: 2, 6, 12, 20, 30, 42, 56
2=1x2,6=2x3, 12 =13x4, 20 =4x5, 30 = 5x6, 42 = 6x7, 56 =7x8

(d) From (c), the following | No. of participants 2 3 4 5
pattern is observed: 1 2 6 10
No. of handshakes | _1x2 | 2x3 | 3x4 | _4x5
2 2 2 2
- n(n—1)
When there are n participants, the no. of handshakes = =5
- 50x49
(e) When there are 50 participants, the no. of handshakes = =1225.
Unit 4: Operations of algebraic expressions
5 4 5 4 1
1. (@ = b)) ——y° c) —-=b d) =——x’+-xp*=—x’
(a) 2% (b) T (© 7 (d 3V 3=
2. (a) =14mn—17mn=-3mn (b) -4k’ -2 (¢) —7x°+6x+4
@ =x’-6xy+2Xy=x) -5y (€) =p—gq-5p—-9g=-4p—10q

) =2x-Tyt+6x—y—-2x-3y=6x—1ly
3. (@) 4,1, —%,3,—2 (b) 3,-1,0,-5,4 () 3,3,—6,%,0
4. (@) 2x°+6x-10 ®) x¥*—x*—6x-5
(¢) =5y -9xy—6y +x’y=-9x
5. (a =12)62+3y2—7xz—8yz:—5y2+5x2
(b) ==3x*+2—1lx+10+ 8% —6x=12— 17x + 5x°
() =x"—8x+1-3x"—5x—2+4x> —3x+6=5—16x+2x
(d) ==7y" = 9y + 4x* +5xy — 6y° + 11x* =3p* + 8xp + 5
=4 + 11x% + 5x° — 9xp + Sxp + 8xpy — Ty* — 67 — 397 = — 16y + 4y + 20
6. (a) 12)°-30y+6 (b) —6a*+10a  (c) 6w'+ 16w+ 36w’
(d) —10x* —25x* + 10x
7. (@) =8x—-6-12x+6=—4x  (b) =24d’—15a— 84’ —12a=164*-27a
(c) =16b—4(7+5—10b)=16b—48 +40b = 56b — 48
8. (@) =x(x+5)+3Qx+5)=2x"+5r+6x+15=2x>+11x+15
b) =4y (+3)-1@F+3)=4>+12y-y-3=47+11y-3
(c) =6m@2m—17Tn)—n2m—"Tn)=12m* — 42mn — 2mn + n*
= 12m?* — 44mn + Tn?
9. (a) 6x (®) «° () =x+x’=2% (@ x*+x* (¢) X¥+x
N =@+ +x2=3 (g) =x+xt+x=2x+x"
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(h) =x*+2x+x*=2x"+2x (i) =x+x*+x%+x=2+24"
() =2x+x"+2x=4dx+x

10. (a) = M =_27K? (b) = ,ﬁmn,mnz ,E mn
4 7 7
1. (@) =—6[3y(2y+3)—2Q2y+3)]=-6(6)"+9y -4y —6)=—6(6)" + 5y — 6)
=-36" - 30y +36
() =x O +xy =47 + 2 (0 +ay - 4
=9x3+x2y74xy2+ 18x2y+2xy278y3=9x3+ 19)52)/7216)/278)/3
12. (@) (5+3)=8"=64; 5*+3%=25+9=34. They are not equal.
0 =@+ () =x@+y) +y @y =x'taytay+yt =2+ 2yt
(¢©) =Ba-2)Ba-2)=3aBa-2)-2Ba—-2)=94"—6a—6a+4
=94’ ~12a+4
13. 2(a+5)+5Qd*+3a—4)=2a+10+ 104> + 15 — 20 = 104> + 17a — 10
Ans. The total value of the coins is $(104> + 17a — 10).
14, (x+3) (=2x)=2=[x (v = 2%) + 3y (v — 20)] + 2 =[xy — 2x° + 31 — 6xp] + 2
= (2 =Sy + 3y 2= - %nyr %yz
. . > S 3, .
Ans. The area of the triangle is (—x~ — 5xy+ Ey ) sq. units.
15. (@) (12x-2)+2-3x=6x—-1-3x=3x-1
Ans. The width of the rectangle is 3x — 1) cm.
() =3xGBx—1)-GBxr—x)Bx—1-1)=9%"-3x—2x 3x-2)
=0y’ —3x—6x+4x=3x+x  Ans. The decrease in area is (3x3 +x) cm’.
16. (8 x—-Dx@p+2)=x@+2)-1@p+2)=xy+2x—-y-2
Ans. The total number of marbles in the remaining jars is (xy + 2x —y — 2).
b)) xy-—(y+2x—y-2)=xy—xy-2x+y+2=-"2x+y+2
Ans. The number of the marbles left is (—2x +y + 2).
Unit 5: Simple indices
1. (@ =1-27=-26 (b) 81 (c) =-16+49=33
19719’ 19" 1 64+27 91
d) =—F— = — = — e) = =—=13
@ 19" 19 19 © 16-9 7
3" 4" 4 16
n = FX(_?): —37 = —E
2. (a) 54x° (b) 254°° (©) 8x°7 d) =37 -9°=27)"
6
() 36a () =@4d’bh(Q7aD)=1084°b"  (g) = 4’”6” =z
8m 2
15ab’ 45 1
h) = x3ab= —= 11—
® 4a’b* 4 4
@ K (b)) =) O) =% (© =@) 16 =3"
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5%q* 25 16a*p® 8a"p"
@ = o e () = To xa =
(=a’)-(5°a”) a —6ab 3
—35x%y? -5
(f) = 412 2 = 10
14x"y = 2x 4y
—12ab*)x (8a*b" 8p" 7
4@ = CREEEIT) L B ) 1) () 20 =196
_ (16x12)(3xs) _ Q.13 a’-b° _ 7
(C) = T =8x (d) W =a'b

5. (a) 450°2°=3-15-x-)2-2°; 10552 =7-15-x*-y-2° .. HCF = 15x2°
(b) 6a’b’=6-a*-b*;18ab"=6-3-a-b*;24b=6-4-b* .. HCF =6b"
6. (a) 33a°bAP=11-3-a*-b-*;44ab’=11-4-a-b-°
S LCM=11-3-4.4*-b°- £ =1324°0°C°
(b) 15p°¢=3-5-p°-¢’;6pq'=2-3-p-q*;10p’g=2-5-p’ - ¢
S LCM=2-3.5.p° . ¢*=30p°¢"
964’
a.

7. 484%h° x 2+ 6ab= = 16ab’

Ans. The corresponding height of the triangle is 16ab’ units.

6 332 2
8. 3x°+3=15, 3°=12, x’=4 o)y 416 _ 1
3 3 3 3 3
9. 4 x45=16", 4=, 4=4" . 8=2n,n=4
10. 22=x . x=2. 9°=3, 33)’=3, 3¥=3 . y=6. .. y=6"=36
k k
11 _L:kiz:k"*z
k-k k
12. (@ 5*'=25, 5%1=352 3-1=2, 3x=3, x=1
(b) ! =o.125,i:1, 2M=8, 2"=2° . .m=3
2" 2" 8
13. (a) =3"x3"=3""=3" [or=(3x3)"=9"] (b) 2°+2°=2.(2)=2""
14 (a) _ 2n+1_(22)n _ 2n+1.22n :2ﬂ+1+2’k3ﬂ:2
. (23)n 2311

120 (23 27303 ]

b) = = = = = _

( ) 3n+1 .22n 3n+1 _22n 3n+l .22n 3n+l 3

15. 1000000 =10°= (2 x 5)°=2°x5° .. The smaller integer = 2° = 64
21 20 2x10 10

16. % - —;U'; - 7;“0'; - %x% - (%)lox% >1 o s

Ans. John's answer is greater than Peter s answer.

Unit 6: Linear equations (1)
3 3 1 3
L@ y=3x6, y=37 () 3-7=y, y=27 (©) m=0
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Mathematics Exercises for Brilliancy 1
1
(d) 4n=-2, n=-- (e) -2a=-16, a=8

® -9x=-18, x=2 (g) -5x+3+x=0, —4x=-3, x:%

(h) Tx—(2x+3)=15—6x, 11x=I8, x=1ll1
2. (@) 12x+10x-60=25x+60, —3x=120, x=-40
(b) 2x+1-15=30, 2x=44, x=22
(c) 30+20x=42, 20x=12, x=§
d) 6+(x+)=2x, —x=-7, x=7
(e) 4x+12=3x+15, x=3
" 4y-(y-3)=36, 3y=33, y=11
3. (@ 02p=22, p=11

(b) 0.6y+12=18y+0.6+1, —1.2y=04, y:%
(¢) 0.8x-4=0.08, 0.8x=4.08, x=5.1

4. (a) 30x+40=12x, 18x=-40, x:—2§
(b) 15-18x=-8x, 15=10x, le%

2

(c) x-2+6x+15=4, 7x=-9, x=—1;

(d) 2x-16-3x—6=4x+7, —5x=29, x:—S%
() 3x-2x-6=4-x, 2x=10, x=5
) 3a-5a-5=2a+10, —4a=15, a:73%

5. (a) 3k-22k+2)=0, 3k—-4k-4=0, k=—4
b) -6(7a-2)+2-2a=9a-2, —44a+14=9a-2, —-53a=-16, a=g

6
6. (@ 6+3(-x+7)=22x-14), ~3x+27=4x-28, ~Tx=-55, x=7

2
(b) 15(r=3)+8(c+1)=2(7x-2), 2x-37=14x-4, 9x=33, x=3

(©) 2(x-2)-7Gx+6)=4x—-1, —19x—46=4x—1, —23x=45, x:—l%
14
(@) 4(6x+7)-5(x=8)=120, 19x+68=120, 19x=52, x=25

7. (a) 0.48-5.85x=0.25(4.6x+0.8), 0.48-5.85x=1.15x+0.2,

Answers Page All
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028=7x, x=0.04
15 10y 1-6y 1 13 9y 1 15 10y 1-6y_ 3 3y

®) T2y D 33
2 3 5 320 4 4 2 3 5 10 4
450+200y +12(1-6y)=-18+45y, 83y =-480, y:—S%

1 1

8. (@ 7a-1=3a, 4a=1, a=Z (b) 3m-15=5m, -2m=15, m=—75

(©) 36=3x-21, 57=3x, x=19 (d) 9-6+4=84x, 84x=7, x:%

(&) x—(dx—-D)=—(x+1), —2x=-2, x=1

9. (a) 7%:5x73x+2, Tx=15x-9x+6, x=6

Sy 4y-3 4y-3

b) 4= —4y=—2_"— 3 25p+(4y—-3)+60y=6(4y—3)—60y,

()12 o V0 7 y+(4y—3)+60y =6(4y-3)-60y
3

125y=—15, y=——
¥ y==3s

10. (a) 35-(2x% +4x+7x+14)=9-2x, —1lx=-12, lel—ll

b (y-3)+D=(y-H(y-5), ¥y +y-3y-3=y"-5y—-4y+20, Ty=23,
2
=3
=77

1. 2x+9=2, 2x=-7, x=-3.5, .. (x+3)(x+6) =(-3.5+3)(-3.5+6)=-1.25

12, Let y=4x, 2206, yol=6(y+1), —Sp=7, y=—14,
¥

+1
S @Gx-D@x+)=(y-D(y+)=(-1.4-1)(-1.4+1)=0.96
13. Whenx+3=0,LHS=0=RH.S., .. x=-3
Whenx +3#0, 5-2x=7+x, -3x=2, .'.x=7§ Ans‘x=73or7§

14. (a) a=3 or a=-3

(b) 3x+2=3 or 3x+2=-3, 3x=1 or 3x=-5, x=% or x=—1§

Unit 7: Linear equations (2)
1. 4x+8=44,4x=36,x=9

2. Let x be the number, 23+§:44, §:21,x=147. Ans. The number is 147.
3. Letx be the number, x—7=§x, §:7,x:21. Ans. The number is 21.

4.  Let x be the number, X_T” =5,x—17=35,x=52. Ans. The number is 52.
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Mathematics Exercises for Brilliancy 1

5. Letx be the smallest number, then other two numbers are (x + 1) and (x + 2),
x+@x+1)+(x+2)=114,3x=111,x=37. Ans. The numbers are 37, 38, 39.
6. Letx be the smaller number, then the larger number is (124 — x),
(124 —x) —x=22,-2x=-102,x=51. Ans. The smaller number is 51.
7. Letx be the greater number, then the smaller number is (x — 15),
2x — (x — 15) =47, x = 32. Ans. The numbers are 17 and 32.
8. Letx cm be the width, then the length is (x + 3) cm, 2[x + (x + 3)] =78,
2x+3=39,2x=36,x=18. Ans. The width of the rectangle is 18 cm.

9. Letx cm be the width, then the length is (§+12) em, 2[x + (§+ 12)] =32,

3—x+12:16,3x=8, x:ZE. .". The length is 22x1+12:13l cm.
2 3 3 2 3

Ans. The width is 2% cm and the area is 22><13l =35§crn2 .

10. Let $x be the amount Maggie has, then Kathy has $3x, x + 3x = 640, 4x = 640,
x=160. Ans. Maggie has 8160 and Kathy has $480.

11. Letx kg be the weight of Benson’s son, then Benson’s weight is (2x + 27) kg,
2x+27="173,2x=46,x=23. Ans. The weight of Benson's son is 23 kg.

12. Letx be the present age of Paul, then Paul’s mother is 3x years old now,
3x—4=35,3x=39,x=13. Ans. Paul is 13 years old now.

13. Let x be the present age of the son, then the woman is (54 — x) years old now,
(54 —x)—3=5(x-3),66=06x,x=11. Ans. The son is 11 years old now.

14. Let x be the number of years, 69 —x = 7(15 —x), 6x =36, x = 6.
Ans. The number of years is 6.

15. Let x be the present age of the son, then the father is 4x years old now,
4x+15=2(x+15)+5,2x =20, x = 10.
Ans. The present ages of the father and the son are 40 and 10 respectively.

16. Let $x be the amount A originally has, then B originally has $(x — 80),
x—10=6[(x—80) + 10], x — 10 = 6(x — 70), 410 = 5x, x = 82.
Ans. A originally has $82.

17. Let $x be the amount Betty originally had, x—43 fé(x —-43)=48,
3x— 129 — (x —43) = 144, 2x =230, x = 115. Ans. Betty originally had $115.
18. Let $x be the amount Adam originally had, %x 4= %(x - %) +14,

2—; = 5§X+14 , 16x = 15x + 336, x =336. Ans. Adam originally had $336.

19. Let $x be the original price of an orange, then the new price is $(x + 0.4),
35x+3=30(x+0.4),5x=9,x=1.8. Ans. Original price of an orange is $1.8.
20. Letx be the number of $2 coins, then the number of $5 coins is (x + 10),
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Mathematics Exercises for Brilliancy 1

2x + 5(x + 10) =134, 7x =84, x =12. .". Number of $5 coins = 12 + 10 = 22.
Ans. The total number of coins is 12 + 22 = 34.
21. Let $x be the amount received by the younger son, then the amount received

by the elder son is $(6000 — x), %(6000—x) =x+500, 6000—x=3x+ 1500,

4500 = 4x, x = 1125.  Ans. The amount received by the younger son is $1125.

22. Letx be the number of biscuits in the smaller portion, then the number of
biscuits in the bigger portion is (50 — x), 4x = 3(50 —x) + 4, 7x = 154, x =22.
Ans. The number of biscuits in the smaller portion is 22.

23. Let $x be the amount received by the elder brother, then the younger brother
received $(800 —x), 800—x= %x+30 , 770= %x, 3080 ="T7x, x=440.

Ans. The elder and the younger brother received $440 and $360 respectively.
24. Letx h be the time taken he had ridden at the faster speed, then he had ridden

(10 — x) h at the slower speed, 7(10 —x) + 12x =95, 5x =25, x = 5.

Ans. He had ridden 5 h at the faster speed.

25. Let x km be the distance between A and B, i+i=3z, i+i:2,
12 10 3 12 10 3

Sx+ 6x =220, 11x=220,x=20. Ans. A and B is 20 km apart.

26. Letx km/h be the power speed of the boat, x + 6 =2(x — 6), x = 18.
Ans. The power speed of the boat is 18 km/h.

27. Letx km/h be Car A’s speed, then Car B’s speed is 2x km/h, 4(x + 2x) = 540,
3x=135,x=45. Ans. Car A's speed is 45 km/h and Car B's speed is 90 km/h.

28. Let x h be the time taken, (45 + 75)x = 408, 120x = 408, x = 3.4.

Ans. They will meet after 3.4 h.

29. Letx m/s be the speed of Jason, (x—7)x2x60=240,x—7=2,x=09.
Ans. The speed of Jason is 9 m/s.

30. Letx be the smallest number, then the other two numbers are (x + 2) and (x + 4),
x+(x+2)+(x+4)=27,3x=21,x=7. .. The other two numbers are 9 and 11.
Ans. Their productis 7 x 9 x 11 = 693.

31. Letx be the tens digit of the original number, then the units digit is (11 —x),
10x + (11 —x) = [10(11 —x) +x] + 27, 9x + 11 =—9x + 137, 18x = 126, x = 7.

.". The units digitis 11 —7=4. Ans. The original two-digit number is 74.

32. Letx be the present age of the son, then the father is 5x years old now,
Sx+13=2(x+13)+8,3x=21,x="7.

Ans. The age of the father when his son was born was 5(7) — 7 = 28.

33. Let $x be the cost of a scarf, then the cost of a brooch is $(243 — 2x),
x=2(243 -2x)+9,5x=495,x=99, .. The cost of a brooch =243 —2(99)
=$45. Ans. The difference in cost between a scarf and a brooch is 99 — 45 = $54.

34. Letx be the number of $1 coins Mandy has, then the number of 50-cent coins is
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Mathematics Exercises for Brilliancy 1

90— 16 —x = 74 —x, 0.2(16) + 0.5(74 —x) + 1(x) = 53.2, 0.5x = 13, x = 26.
Ans. Mandy has 26 $1 coins.

Let x be the number of 50-cent coins, then there are (2x —4) $1 coins and the
number of 20-cent coins is 2x —4 +5=2x + 1,

0.2(2x + 1)+ 0.5x + 1(2x —4) = 54.2, 2.9x = 58, x = 20.

Ans. The number of $1 coins is 2(20) — 4 = 36.

Let $x be the price of 1 kg of Type A coffee, then the price of 1 kg of Type B coffee is

$(x +30), 7x + 8(x + 30) = 33.5x60, 15x=1770, x = 118.

Ans. The price of 1 kg of Type A coffee is $118.

Let x km be the distance between A and B,

x x 2x 21 x x 2x 7 Ix 7 7 264
—t—=—t—, 4 ———=—, —=—, x=—x—,x=13.2.
8 12 11 60 8 12 11 20 264 20 20 7

Ans. The distance between A and B is 13.2 km.

Let x km/h be the speed for the return journey and d km be the distance of the journey,

d d 2d 1 1 1 1 4 3 1 1

—t—=—, —F—=—, —=————, —=——, x=120.
40 x 60 40 x 30 x 120 120 x 120
Ans. The speed for the return journey should be 120 km/h.
Let x h be the time taken for the later train to catch up the earlier train,
250x = 100(x + 3), 150x =300, x = 2.

Ans. It will catch up the earlier train at 9pm.
Let x min be the time taken and y m/min be the original speed, % y-x=2(15y),

3x=120,x=40. Ans. The required time taken is 40 min.
Let x h be the time Q takes to overtake P, 50x = 40(x + 0.5), 10x =20, x =2,
.". Phas travelled 2.5 h before he is overtaken by Q.

Let y h be the time R starts after P, 60(2.5 — y) = 40(2.5), 50 = 60y, y =%.
5 .
Ans. R must start r h after P,

§x4><16=4x+60, 16x=4x + 60, 12x=60,x=5

Let x be the number of $5 coins, % = %HS , 5x =4x + 900, x =900.
Ans. The amount of money in the safe is 5(900) = $4500.
Let x be the total number of books, xl—_42 = x1—86 +4,9(x—2)="7(x-6) + 504,
2x =480, x =240. Ans. The total number of books is 240.
Let x be the number of cards John has, then David has (240 — x) cards,
x—20=2[(240 —x) + 20], x — 20 = 2(260 — x), 3x = 540, x = 180.

*. John has 180 cards and David has 240 — 180 = 60 cards.

Answers
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Let y be the number of cards John should give to David more,
3[180 — (20 + )] =60 + (20 + y), 3(160 —y) = 80 + y, 400 = 4y, y = 100.
Ans. John should give David 100 more flashing cards.
46. (a) Thedifference= 2x7 =14.
(b) Let y be the number of marbles Mary has, then Paul has (y + 14) marbles,
+14)+4=2(y—4),y=26. Ans.x =26+ (26 + 14) = 66.
(c) The number of marbles Mary has = 26.
47. (a) Letx be the actual number of wrong answers, then the actual numbers of
correct answers and unanswered questions are (40 — 2x) and x respectively,
4[(40 — 2x) + 2] + (-2)(x — 2) + (—1)(x) = 106, 4(42 — 2x) — 2x + 4 —x = 106,
—11x=-66,x=6.
Ans. She should have got 4(40 — 2x6) + (<2)(6) + (—1)(6) = 94 marks.
(b) The actual number of correct answers =40 —2x 6 = 28.

48. (a) Letx be the original number of passengers, %(gx +4)+1= %x ,

3%+ 7% 9x + 60 =10x, x = 60. Ans. Original number of passengers is 60.

(b) The total fares collected = 20(60 + 4 + 1) = $1300.

Unit 8: Percentages (1)

L Fraction 7 27 19 10l 3l 33
8 2500 40 5 4 400
Decimal 0.875 0.0108 0.475 10.2 3.25 0.0825
Percentage | 87.5% 1.08% 47.5% 1020% 325% 8%%

2. (a) Percentage = gxloo% =37.5% (b) Percentage = %XIOO% =25%

(c) Percentage = %xlOO% =37.5%

3. (@) =3+0.17=3.17 (b) =3-0.59=241 (©) =72><%:54
(d) = 0.7x0.3=0.21 (e) = 210+30% = 210+0.3 = 700
() =130x(1+15%)=130x1.15=149.5 (g) —3—9 o1 _2.1091_2 4,

10 100 7 13 100 10

4. Percentage = zisx 100% =120%

5. The value=12><25%=12><%=3

6. Letybe the number, yx84% =1008, y:IOOSX%, y=1200.

Ans. The number is 1200.
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10.

20.
21.
22.
23.

24.

25.

26.
27.

. Percentage change =

. Percentage change =

Mathematics Exercises for Brilliancy 1

Percentage of female members = % x100% =75%

Volume of water needed = 800x (1 —42%) = 800x0.58=464 mL

Let $y be his monthly income, yx(1—-20%)="7600, 0.8y =7600,

y=9500. Ans. His monthly income is $9500.

Number of girls = 640x (1 — 60%)x (1 — 12.5%) = 64Oxﬂx87—'5= 224
100 100

Let $y be the amount of money Susan’s sister has, yx62% = 930,

y=930+0.62, y = 1500.

Ans. The difference between the money they have is 1500 — 930 = $570.

. Let y be the number of story books Peter has, y + yx40% = 84,

1.4y =84,y =60. Ans. Peter has 60 story books.

. Number of stamps Margaret will have = 80x (1 —45%)x (1 —25%) =33

6=18  100% = _182><100% - —66%%

. Lety be the number, yx (1 +67.5%) = 4020, 1.675y = 4020,

y =2400. Ans. The number is 2400.

. Lety be the number, y—4=yx(1-20%), y—4=0.8y,

0.2y=4, y=20. Ans. The number is 20.
50-45

x100% = i><100% = 111%
45 9

. Let y m be the length of cloth Mrs. Ng should buy,

yx(1-5%)=3.8, 095y=3.8,y=4. Ans. Mrs. Ng should buy 4 m of cloth.

. Lety be the number, the net percentage change

_ y(1+20%)(1-20%) -y «100% = —0.04y
y y
New area =8 (1 — 10%) x 12 (1 — 10%) = 7.2 x 10.8 = 77.76 m*
Population after 2 years = 50000 (1 + 10%) (1 + 10%) = 60500
Number of Chinese books = 6000 x 70% x (1 — 10%) = 3780
Let $y be the cost of the lamp, y x (1 —15%)=714, 0.85y=714,
y = 840. Ans. The cost of the lamp is $840.
Selling price of each skirt =960 (1 + 80%) + 12 =960(1.8) + 12 = $144
Selling price of all the eggs = 6 + 12x 1200 = $600,
*. Profit percentage = 600-240 x100% = 360 x100% =150%
240 240
Amount C paid = 250 (1 +40%) (1 + 10%) = 250 (1.4) (1.1) = $385
Selling price = 5 x 56 + 2.5 x 40 = $380

x100% =—4%

Let $y be the total cost, y (1 —5%) =380, y=380 x% =400

Ans. The total cost is $400.
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28. Total selling price = 20000 (1 + 20%) + 20000 (1 —30%)
= 24000 + 14000 = $38000, total cost =20000 x 2 = 40000
*. Loss percentage = MXIOO%: 2000
40000 40000
29. Let $y be the cost of each shirt, cost of 40 shirts = $40y

selling price of all shirts = 30y x (1 + 10%) + 10yx (1 —20%) = $41y,

x100% = 5%

*. Profit percentage = w x100% = %x 100% =2.5%

v v
30. Selling price = 1000 (1 + 10%) (1 — 10%) = 1000 (1.1) (0.9) = $990,
1000—990

*. The storekeeper lost by ——————x100% =1%.
1000

31. Amount the customer can save = 900 x 25% = $225

32. Let $y be the marked price, y x 20% =560, y=3560+0.2, y=2800.
Ans. The marked price of the sofa is $2800.

33. Selling price = 180 (1 —40%) = 180 (0.6) = $108

34. Let $y be the fee for each person,

discount percentage = dy=3y x100% = - x 100% = 25%
4y 4y

35. (a) Let $y be the marked price, y x 15% =96, y=96+0.15, y=0640.
Ans. The marked price of the tent is $640.
(b) Selling price = 640 — 96 = $544
(c) Let Sy be the cost of the tent, y (1 +36%) =544, 1.36y=>544,
y=400. Ans. The cost of the tent is $400.
36. (a) Lety be the total number of students, yx45%—yx22% =253,
0.23y =253, y=1100. Ans. The total number of students is 1100.
(b) Number of students going home by other means = 1100x (1 — 45% — 22 %)
= 1100x0.33=363.
37. (a) Weight of water left = 4x70%x(1-30%)=4x0.7x0.7=1.96 kg.
(b) Final weight of water-melon =4 —4x70%x30% =4-4x0.7x0.3 =3.16 kg.
38. (a) Total mathematics score =85x20% +35x80% =85x0.2+35x 0.8 = 45 marks.
(b) Let y marks be the examination score, 30x20% + yx80% =70,
6+0.8y=70, 0.8y=064,y=280.
Ans. The examination score should be 80 marks.
39. Let y be the number of female workers, .". no. of male workers = yx60% =0.6y
total number of workers =y +0.6y=1.6y,

*. Percentage of male workers = ?gy x100% =37.5%
0y

—_£00,
XA=60%) 1000% =50%. 2 L 08y—x—10, 10=02x, . x=50
x—10 x-10 2

41. Letx be the number of people in the team, .". no. of female workers = 0.5x

40.
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42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

Mathematics Exercises for Brilliancy 1

M>< 100% =52%, (0.5x+4)x 100=>52x, 50x+400=52x,
400 =2x, x=200. Ans. There are 200 people in the team.
Number of students failed in either Mathematics or English

= 200x32%+200x27%—16=64+ 54 - 16=102,

*. Percentage of students passing both subjects =%x 100% =49%

Let y be the number of students in the school, y(1—-65%)(1-60%) =168,

yx35%x40% =168,y =1200, .". There are 1200 students in the school.

Ans. Number of boys wearing glasses in the school is 1200x 65%x30% =234.

Let @ cm be the original length of the square, and y% be the percentage decrease in the width,
a(1+25%)xa(l-y%)=a®, 125%x(1-y%)=1,

1-y%= % , YWo=02,y=20. Ans. Percentage decrease in the width is 20%.

Let y be the number of eggs he originally had, y(1 — 5%)(1 — 80%) = 266,

1(0.95)(0.2) =266, y = 1400. Ans. He originally had 1400 eggs.

15y

Let $y be the cost of one egg, .. the selling price of one egg = $ o

y
profit percent = 12 x100% = 0.25y x100% =25%
y y

Let y% be the highest discount percentage, 400(1—y%) =240, 1-1% = 0.6,
=04, y=40. Ans. The highest discount percentage is 40%.
Let $y be the cost price, y(1+60%) = x(1-20%), 1.6y = 0.8x, x =2y,

‘. Profit percent = =2 x100% = 22 = 100% = 100%
¥ y

The cost = x + (1+40%) = 100x _ 5x ,  the selling price = x (1 — 25%) = 3x s
140 7 4
the profit percentage = [(3—)C - 5—X) + 5—X] x 100% = —— x 7 x 100% = € x 100% = 5%
4 7 7 28  5x 20
Suppose the shopkeeper set $y as the marked price,
his cost price = 5000x(1 — 10%) = 4500, .". y(1 —20%) =4500x(1 + 12%),
y= 4500x%x% , y=6300. Ans. The marked price of the watch is $6300.

Let $x be the cost price and y% be the discount percentage, x(1+25%)(1-y%)=x,
1.25(1 -y%)=1,1-y%=0.8,y% =0.2, y =20.

Ans. The discount percentage on the marked price should be 20%.

(@) x(1+15%)=2760,x= 2760x%, x = 2400

(b) The amount Peter originally had = 12000 — 2400 = 9600, the amount he gives Emily =
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2760 — 2400 = 360

.".Percentage decrease = 3(;)00 x100% =3.75%

53. Let $y be the amount she originally had,
(1 —40%)(1 —20%) — 342 =1026, 1(60%)(80%) = 1368,
y=2850. The total amount she had spent = 2850 — 1026 = 1824.

Ans. Percentage of money spent altogether is ;Zi:‘) x100% = 64% .

120 100 100
54. P=(1+20% P=(— Px— =Px(— x100%)=P 83 %
( 0)Q, (To0? Q@ Q=Pxy5p =Px (5 * ) =Px(832%)

Ans. 83%% of P is equal to Q.

— — 0,
A 100% = B=BX40% _ 1 10, - 0-6B
Bx40% 04B

55. Percentage = B x100% =150%

Ans. B is 150% greater than A.
56. p=qx36%=0.36q, r=q(1-60%)=0.4q, .". pissmaller than .
=P 100% = 0.4¢-0.36¢ x100% = 0.04¢
r 0.4¢q 0.4¢q
Ans. p is smaller than r by 10%.

x100% =10%

Unit 9: Basic gecometry

. (a) points (b) straight (c) curve
2. (a) B (b) b, «B, ZABC, ZCBA
(a 116 (b) 320°

4. (a) 360°><é:72° (b) 360°><2§:360°><2+360°><§=960°

40 20 2.5 25

5. (a) 360°x—=240" (b) 360°x—=120" (c) 360°x—=360"x— =75
60 60 12 120
(a) obtuse (b) reflex (c) acute
7. (a) equilateral (b) isosceles
8. (a) rhombus (b) rectangle (c) parallelogram
(d) trapezium (e) square
9. (a) x+30°+40°=180" (£ sumof A), .. x=110°
(b) 3y=180° (£ sumof A), .. y=60°

(©) a+b+90"=180" (£ sumof A), a+a+90"=180" (a=b), 2a=90",
. a=45,and b=a=45
10. ZC+3831+75°39'=180" (£ sumof A),

. ZC=180 —114°10'=65°50'
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13.

16.

18.

20.

1.

(@) y+3T 474 =180° (£ sumof A), . y=69°

. Divide the heptagon into 5 triangles.

Mathematics Exercises for Brilliancy 1

(2x+22) +(x—15)"+(x+17)° =180° (~« sumof A), 4x°+24° =180,
4x° =156", .". x=39 o

a+53"+108 =180" (£ sumof A), .. a=19° 377
x+a+37" =180" (£ sumof A), x+19°+37°=180", .". x=124"

(b) 3y=180" (£ sumof A), .. y=60° fi
X+x+y+y=180" (£ sumof A), 2x+60°+60° =180", = A A
2x=60", .. x=30"

X+33°+117°=180° (£ sumof A), x=30 3

a+33"+x+45 +60"=180" (£ sumof A), &

a+30"+138 =180°, .. a=12" AR
b+65 +25 =180° (~ sumof A), .. b=90"

x=180"-110"=70°, a+x+65 =180" (£ sumof A), .". a=45
y+25 +110°=180" (£ sumof A), y=45
=180~y =180" 45 =135

. (a) The statement is correct. If there were 2 interior right angles, the remaining angle would

thenbe 0°.
(b) Incorrect. An angle between 180° and 270° is also called a reflex angle.
(c) Incorrect. The 2 pairs of opposite sides of a square are parallel to each other.
ZR+45°+90° =180" (£ sumof A), ZR =45,
.. APQR is isosceles, and PQ = QR = 6 cm

.. Area of APQR= éx6x6 =18cm’

Sum of interior angles of heptagon = sum of interior angles of the 5 triangles
= 180°x5 = 900°
(a) ZA+ZABC+£C=180° (£ sumof A),
2/A+46° =180 (LA=2ABC), 2£A=134", .. LA=6T"
(b) ZA+ZADB+ZABD=180" (£ sumof A),
2/A+ZABD=180" (£LA=2ADB),
ZABD=180"-2x67"=46" ; ZABC=/A=67°;
. ZDBC=/ABC-ZABD=67"-46" =21
ZADE =90"+60" =150°,
A ADE is isosceles, .".2/DEA +150° =180°
(£ sumof A,and ZDEA=_-DAE), Z/DEA =15".
Similarly, ZCEB=15".
. ZAEB=/DEC-ZDEA-ZCEB=60"-15"-15"=30°
(a) 28 +2/ABC=180° (« sumof A,and ~ABC=_-/ACB),
. ZABC=152"+2=76
(b) £BCD+/DBC+/BDC=180" (£ sumof A),
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21.

22.

23.

24.

25.

/BCD+2/DBC=180" (£LDBC=2BDC),
. ZBCD=180"-2x76" =28
(c) ZACB=ZABC=76", .". ZDCE=/ZACB-ZBCD=76"-28 =4§"
(d) 4£DEC=/DCE=48"; ZAED=180"-/ZDEC=180"-48" =132 ;
60 + ZAED+ ZA =180 (£ sumof A),
6+132° +28° =180", .. 6=20°
Z/DAB+ ZDBA + ZDAC+ £ZDCA =180 (£ sumof A), 2/DAB+2/DAC=180"
(£DAB=/DBA, /DAC=/DCA), 2(£DAB+/DAC)=180", 2£/BAC=180",
. ZBAC=90°
Let ZQTS =a, ZRTU = b.
£Q=180°—-2a, ZR=180°-2b.
70°+ £Q + ZR =180°,
70° + (180° — 2a) + (180° — 2b) = 180°,
250°-2a—-2b=0, a+b=125°
a+ 0 +b = 180° (straight angle),
0 +125°=180°, .. 6=55°

(a) Inan hour, the hour hand moves: 360° x é: 30°.

*. From 3:00 to 4:00, it moves 30°, and from 4:00 to 4:15, it moves: 30° x %2 7.5°.

.". The angle between the two hands = 30° + 7.5° = 37.5°.

(b) From 6:00 to 7:50, there are 110 min. The hour hand moves: 30° x %2 55°.

From 7:30 to 7:50, there are 20 min. The minute hand moves:  360° x % =120°.

.". The angle between the two hands = 120° — 55° = 65°.
(a) Min. number of edges = 9. (b) Max. number of edges = 12.

The number of faces = 5. The number of faces = 8.
( The polyhydron is formed by
‘ joining 3 tetrahedrons (DL'E"?E)

JoinCD. "." AC=AD=CD, .". ACD is an equilateral A.
. ZCAD=180" +3=60"

Unit 10: Areca and volume of simple figures

1.

(a) 324.8 mm (b) 0.05cm (c) 104000 cm (d) 1.62m
(e) 12700 m (f) 0.096 km (2) 5000000 cm (h) 0.0082 km
(a) 1800 mm’® (b) 0.65cm? (c) 420000cm’ (d) 0.01m*
(e) 9060000 m* (f) 0.037km*

(@) 2660mm’ (b) 0.24cm’ (c) 42000000 cm’ (d) 0.0001 m’

(e) 1500cm’
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14.
15.

or:

16.

17.

18.

21.

. Volume of prism =

. (a) Volume =

Mathematics Exercises for Brilliancy 1

6x3 (6+4)x5 4x4
+#+—
Area= 2.5x3.5+(3.5+3.5)x3+4x2.5

=8.75+21+10=39.75cm>
[B+3x+x)+(6+2x+x)]x2=56, Tx+14=28, Tx=14, .". x=2

Area = =9+25+8=42cm?

(a) 152”’:12X9,1511=105;, L h=72
) 2N_3%6 g5 - p=2
2 2

(a) Area= 12x8 =96cm?

1x1
9. Area= 3x3-2d4 =9 2-7cm?
(b) 10xh=96, .. h=9.6 feas T e

. (a) Costofthe carpet= (12-2-2)x(10—-2-2)x180 = 48x180 = $8640

(b) Area of the uniform path = 12x10-48 =120—48 =72m’
Internal surface area = (22x3)x2+(18x3)x2+(22x18) = 636 cm’

%x4 =110cm’

szo = 546x20 =10920cm’

x2+(30+28+9+35)x20 =3132cm’

Total surface area = M

(b) Volume = 2x7x5+12x6x30 =70+ 2160 =2230cm’
Total surface area = (12x6+6x30+12x30)x2+(5x2+7x5)x2

=1314cm’
Number of rectangular blocks = (50x40x45)+(2x4x3) =25x10x15=3750
Volume = [5x2+(10-2)x8]x20 =74x20 = 1480cm’ o
Total surface area = [Sx2+(10—-2)x8]x2+8x20x2+10x20x2 5@2%
=868 cm’ &

Rt
Total surface area = (10x8 + 20x10 + 8x20) x 2 —[(8-5) x 2] x 2

=868cm’

(15-5-5)x(30-5)
2

Volume = 15x30x20— x20 = 9000-1250 =7750cm’

Volume = (7x7-4x4)x8 = 33x8 =264cm’

Total surface area = 33x2+7x8x4+4x8x4 =66+ 224+ 128 =418 cm®

(a) Internal volume= (20—1-1)x(15-1-1)x(10-1) = 18x13x9 =2106 cm’
(b) Volume = 20x15x10—2106 = 30002106 = 894 cm’

. Height of water level = 6000+ (24x25) = 6000+600 =10 cm
20.

The area = 0.08 x 100 x 100 = 800cm’
Let x cm be the height of the triangle, % =800, 40x = 800, x = 20.

Ans. The height of the triangle is 20 cm.

(22+x)x5.5
2

Let x cm be the upper base, =99,22 +x=36,x=14.
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22.

23.

24.
25.

26.
217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Ans. The upper base is 14 cm.
Let x cm be the side of the new square, x* =500(1-20%), x> =400,
. x=20, .. Perimeter of the new square = 20x4 =80 cm
Let x cm be the side of each cube, 3x° =4x6x8, x’ =64, x*=4°, .. x=4,
*. Total surface area of the three cubes = (4x4x6)x3 =288cm’
Im=100cm, .". Volume of water needed = 80x35x100 =280000cm’
120cm = 1.2m, 100cm = 1m,
*. Height of the water level = 1.5+(1.2x1) =1.25m
Height of water = (4x10x4x6)+50 =192 cm
12mm=1.2cm, .". Length= (40x1.2)+30 =48 +30=1.6cm

(1+25)x25

Volume of the water = 12 =525m’

4km =4000m, 14cm = 0.14m, .". Time required = (4000x3x0.14)+56 =30h

Weight of the box = [(60x50x40)—(60—-5-5)x(50-5-5)x(40-5)]x0.8

= (120000—-70000)x 0.8 =40000 g =40 kg

4.8x10 8xBC
T

Let & cm be the height of AABC, .". & cmis also the height of AABD.

,8BC =48, BC=6, .". The area of ABCD = 8x6 =48 cm?

12;” = 5;}’, h :?:10 . Areaof AABC = w =55cm’

BC = 60— 16— 24=20 cm, 20XAD _ 242” , 20AD=24x, .. AD=12x (or: %x)
Area of the parallelogram = 4x10 =40 sq. units

Shaded area is a trapezium. Area of shaded region = @+Dx4 22 cm’

5x(8-5) _

(a) Areaof ABCG= 7.5cm?

(b) Shaded area = Area of ABCD + Area of ADGE + Area of ABCG — Area of AABE
5x(5+8)
5
=25+32+75-325=32cm’
(a) Minimum number of tiles required = (600x450)+(20x20) =675
(b) ".© 600+20=30 and 450+20=22.5,
.". Maximum number of whole tiles = 30x22 = 660
(a) Areaof square ABCD = 6x6+16x4 =36+ 64=100cm’
(b) The side of square ABCD =J100 =10cm

.". Height of each trapezium = %: 10-6)+2 =2cm

8x8
+—t

= 5 7.5

(a) No.ofcubes=8+3+1=12, .. Volume=12x1=12 cm’
No. of squares: bottom = 8, back = 7, left side = 5, right side = 3, others = 19,
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.". Total surface area =8+ 7+ 5+ 3 + 19 = 42 cm?

(b) No.ofcubes=11, .. Volume=11x1=11cm’
No. of squares: bottom = 5, left back = 7, right back = 8, others = 20,
.". Total surface area =5 + 7 + 8 + 20 = 40 cm?

40. (a) Volume of the triangular prism formed = % x5 =120cm’

(b) Let the unknown dimension of the cuboid be x cm, 5cm 5cm xcm
5+x+5+x=32, 2x=22,x=11, L RPN
.. Volume of the cuboid =3 x 5 x 11 = 165 cm®
41. Weight of the remaining solid =[10x12 — %] x32%x0.8

= (120-36)x32x0.8 =21504 ¢
42. (a) Volume of the remaining solid = 80x80x80—-20x20x20x6
= 512000 — 48000 = 464000 cm’
(b) Total surface area = 80x80x6+20x20x4x6 = 38400 + 9600 = 48000 cm*
43. Volume = 24x15x8—-8x16x2 =2880 —256 =2624cm’
Total surface area = (24x8+15x8+24x15+8x2+16x2)x2 = 1440cm’

44. Volume = 8x4x3 =96cm’
Total surface area = (8x4+3x5+8x3)x2 = 7Ix2 =142cm?

45. Volume = (4x10+5L25)x2 = 52.5x2 =105cm’

Total surface area = (4><10+¥+10x2+1x2+5x2)x2+4x2 =177cm?

46. Area of the water surface = (12x12x12)+8 = 1728+8 =216cm’
47. (a) Height of the triangular prism = (5x5x5)+20 = 125+20 =6.25cm

(b) Original area = 5°x6 = 150 cm” , new area = 24 x 6.25 + 20 x 2 = 190 cm?,
.". % increase in total surface area =wx 100% -40 x100% = 26g %
150 150 3

Mxlz = 95x12 =1140m’

48. Capacity of the swimming pool =
=1140000 L, .". Time required = 1140000+8000 = 142.5 min
49. Let x be the number of marbles, 8x>14x18x15x(1 —%) , 8x>2520,x>315.

Ans. The minimum number of marbles required is 316.
hx4 1

50. (a) 5 ><10:§x4><10><(127h),20h=5(127h),20h=6075h,25h=60,
L h=24
.. 2.4x4
(b) Minimum volume of wood = (12x4x10)—[(12-2.4)x4+ > 1x10

=480 — 432 =48 cm’
51. (12x15-4x6)x(10+h) =12x15x10, 156(10 + k) = 1800, 1560 + 156/ = 1800,
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156h =240, .. h :11
13

Unit 11: Rate and ratio
1200 128

1. === =48 b= =4 c7—716
(a)= 55 (b) (0)
2. 90 km/day = W =62.5m/min, .. 70 m/min is the higher rate
24 x 60 min
3. Speed= 5 =25m/s, .. Time taken= 100 =40s
6 2.5
100

4, (a) Timetaken= — =125h
80

(b) Distance travelled = 80><% =60 km

5. (a) = %@ =4:15
24 24
(b) = 9.8x10:42x10 = 2. 42_ 5.3
14 14
() = ig = i><30:£><30 =9:64
10 15 10 15
(d) = (3x60x60) seconds : 200 seconds = M 200 =54:1
200 200
(e) = (2.5x100)¢:15¢= %%ﬁ =50:3
240 1200
=240g:(1.2x1000)g= —:—— =1
® g (121000 8= 50 0
(g) = (3x1000)m : 800 m = M@ =15:4
200 200
(h) = (0.4x10000)cm’ :500cm* = 4000300 _
500 500
6. (@ =1, 2c=21, .. x=10t
3 2 2
6 5 4
b) —=2, 24=5y, .. y=4=
(®) V74 Y. y=4
7. (@ 02 _ Sa 4 a e s 406
1000g 781200 5 120
(b) (7><100000)cm:(2><100000)cm’ Tk=6, k=§
3cm k cm 7

8. Let x be the original number, new number : original number
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10.

11.

14.

16.

20.

21.
22.
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= x(1+ ) x = 9x. x = 2><8:1><8 =9:8
8 8
48 32
Paul’s weight : his brother’s weight =48 : (48 — 16) = —6 T =3:2
1 . 270
(a) Speed of car = 33+§ =99 km/h; speed of train = > =135 km/h

(b) Speed of car : speed of train =99 : 135 = 9?9 1375 =11:15

Let x be the number of boys in the group, % = %, 5x = 4x + 40, x = 40.
X+

Ans. Number of boys in the group is 40.
Let $x be his monthly salary, x(5—33) =4800, 3x=4800 x 8, x=12800.
+

Ans. His monthly salary is $12800.
6 2

. Let x litres be the volume of water added, . = 3 18=2(4+x),10=2x,x=5.
+

Ans. 5 litres of water must be added.

New salary rate = $% /h=$27.6/h,

. New salary : original salary = 27.6 : 24 = F—z =23:20

. (@) x:y= 5x5:3x5=25:15, y:z= 5x3:2x3=15:6,

Coxiyiz=25:15:6
(b) y:x=4:3, x:z=1x3:2x3=3:6, ..x:y:z=3:4:6

@) da=3b, 223, - aib=3:4 ® -2 - aib=4:5
b 4 5 b
(c) 7b=a, Z*E, Soa:b=7:1
1 b
9 a .
(d) 4a+2b=2la-7b, 9b=17a, —=—, .a:b=9:17
17 b
Lx:12=4:y, i—i, Cooxy=48
12y
. A:B=1:3, B:C=1:2= 1x3:2x3 =3:6, .. A:B:C=1:3:6
*. The amount B gets = 500x 3 = 500><i =$150
1+3+6 10
. The scale=4 cm: 2 km =4 cm: 200000 cm = 1 : 50000
Map distance of a runway = 2.5 kmx ! - 250000¢m =25cm
100000 100000

Actual distance = 3 mmx 2500000 = 7500000 mm = 7.5 km
Length of the hall = 5 cmx400 = 2000 cm =20 m
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Width of the hall =4 cmx400 = 1600 cm = 16 m
.. Actual area of the hall = 20x 16 = 320 m?
Distance travelled = 60x 2—8 =90 km,

.. Volume of petrol used = % = 15 litres

No. of $1 coins = 240x 3 =128, no. of 50¢ coins

+3+4

= 240><; =48, no. of 20¢ coints = 240x 4 =64
8+3+4 8+3+4

‘. Total amount = 128x1 + 48x0.5 + 64x0.2 = $164.8

O kmeoh = 2 3990 b= 6 knvh
1000 3600 1000 3

Let 2k be the present age of Mary, then the present age of Lily is 3k,
2k+4 5

==, 14k+28=15k+20, k=8, .. 2k=16,3k=24.
3k+4 7

Ans. The present ages of Mary and Lily are 16 and 24 respectively.
Let 3% be the length of the smaller part, then the length of the larger part is 7k,
3

*. Ratio of the three parts = 3k :7kx 2 Tk x——
2+3 2+3

Average speed =

= 3k><5:%x5:2?1k><5 =15:14:21

4 3.7 4 T ui—o1a+21, 3a=21, 0. a=1
a+l a 6 3(a+l) 6

a:b=3x25:2x25=75:50,a:c= %x30:§><30 =75:12,

a:b:c=75:50:12, b:c=50:12=25:6; but b:d=6:7,
Cobierd=25%6:6x6:Tx25=150:36:175, .. c:d=36:175
2p=3q, p:q=3:2=3x9:2x9=27:18,
8¢g=9r, q:r=9:8=9x2:8x2=18:16, .. p:q:r=27:18:16

l:l:3:4, l+l:é, é:é, Soaib=4:3, 1:124:5, l%l:ﬁ,
a b a b 4 a 4 b ¢ b ¢ 5
%:%, Sobiec=5:4, . a:b:c=4%x5:3x5:4x3=20:15:12
1 1 1

(OR: —=3k, —=4k, —=5k, a:b:ic= —: — . —=

a c 3k 4k 5k
1 1 1
— x 60k: —x 60k: — x 60k=20:15:12)
3k 4k Sk

Length scale of map=1mm:0.25m=0.1cm:025m=1cm:2.5m,

area scale of map =(I1x1)cm?:(2.5x2.5)m*> =1lcm’:6.25m?,
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*. Map area of the field = 400x =64cm’

33. Areascale of map =(4x4)cm’ :(Ix1)km*> = 16cm® : 1km®,
map area = (2 x 3) em’=6cm’ .. Actual area = 6><% = %km2
X 5 .
34, x=y(1+25%), —=125==, .. x:y=5:4,
y 4
X 4 X
x=z(1-20%), —=0.8 = —, .. x:z=4:5,
z 5
Lox:yiz=5x4:4%x4:5x5=20:16:25
35. 2a+3b=3a+b, a=2b,
S Nda+b:Ba—2b = \[4Q2b)+b:\[3(2b)—2b = 9b:J4b =3:2
36. Let2a=3b="7c=k, then a=£, b=£, c=£,
2 3 7
k k k. k k k 13 29
So(a=b+o)i(a+b-c)=(z——+2)i(z+=—2) = —:— =13:29
(a ©):(a °) (2 3 7) (2 3 7) 42 42
37. Let 9=S =k, thena= bk, c = dk, LHS. = 47¢ _bkrdk _kbrd)_,
b d b+d b+d b+d
RHS. = 47¢_bhodk _kb=d)_, | yg, o 4Fe_azc
b-d b-d b-d b+d b-d
38. °." The largest angle = 180° x 8 = 180°><§ = 120" > 90°,
3+8+1 12
*. It is an obtuse-angled triangle.
39. Let 3k cm and 4k cm be the width and the length of the rectangle respectively,
(Bk)(4k) =432, 12k> =432, k> =36,k=6, .. 3k=18,4k=24.
Ans. Perimeter of the rectangle is 2(18+24) = 84 cm.
40. Letr: 1 be the ratio of the two types of tea,
75(—") 4 50(——) =60, 75r+50=60(1+r), 157 =10, r==.
1+r 1+r 3
Ans. The ratio of the mixture is %:1:2:3.
41. The cost of the mixture = 60 + (1 +25%) = $48.
Let the cost price of coffee B be $y.
3
15 % +yx ——=48,30+ 3y =240,y ="70.
243 7 243 Y 7
Ans. The cost price of coffee B is $70/kg.
42, 150x—2 4 200x—— = 150 (1+10%)x —2—+ 200 (1-30%) x ——,
m+n m+n m+n m+n
Answers
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150m + 200n = 165m + 140n, 60n = 15m, ”_ f—oz ?, m:n=4:1
43. Let $2k and $k be the daily wages of a man and a woman respectively,
*. Ratio of hourly wages of a man and a woman = %:%:éwo:éwo:s:s

44. Let d m be the distance between home and school,
4 d _daty)
Xy Xy

dix+y) _ Xy 2y

2d x

xy d(x+y) B x+y

total time taken = seconds,

.". His average speed = 2d +

. X
45. Letx litres be the amount of water, amount of water 1 man needs per day = o
x

=X litres, amount of water 1 boy needs per day = r - X litres,
48 8x10 80

.. Time lasting = x+(1x12+ix4) = x+3—x xxl—o = 3l days
48 80 10 3x 3
46. Work done by A : work done by B : work done by C
1 1 1 60 60 60

= = —. =" =6:3:2
10 20 30 10 20 30

.. The amount A will receive = 11000x S 5 =$6000

47. If there are 60 chickens, the remaining food can last for 30 — 10 = 20 days,

.". The number of days for 50 chickens = 60;020 =24.

Ans.  The remaining food can last for 24 — 20 = 4 days more.
(18+x)xAB [18+(36-x)]xAB
2 2 -

48. Let BQ =x, then QC =36 —x, 3:2,

18+x:§,36+2x:162—3x, 5x=126, x=252.
54—-x 2

Ans. The value of BQ is 25.2.

49. Let the longer side and the shorter side of the original rectangle be » cm and a cm respectively.

The longer side of the new rectangle will be @ cm, and the shorter side will be % cm,

2a_b Loy, @1 a1

b a » 2 b 2
Ans. The ratio of lengths of the original rectangle is 1:4/2. [OR: V2 1]

a:é=b:a,
2

50. LetAB=x,BC=2x; letPQ=3y, QR=2y, 2(x+2x)=203y+2y), 3x=5y, X:S%’

.". Area of ABCD : area of PQRS = x(2x):(3y)(2y) = x*:3y°
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= (5—y)2:3y2 - B3 - Bu9:3x9 —25:27
3 9 9

Unit 12: Introduction to statistics
1. (a) 1 student (b) History
(c) Total number of students 14
—3+8+14+6+8=39 (d) Percentage = 3—9><100% =35.9%
2. (a) Total profit=6+4+7+ 10 =27 million dollars
(b) Difference in profit = 10 — 4 = 6 million dollars

(c) Percentage change = 7-4

x100% = %XIOO% = 75% (increase)

3. (a) The g?:‘ﬁ’etig’t?:;fture (b) Before 12:00, the body temperature
bounced between 39°C and 40.2°C.
After that, it decreased gradually
and reached 38°C at 20:00.

F3

W
o

w
3

Body temperature (C)

06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
Time

4, (a) Number of students=3+4+5+6+7+4+6=35
(b) Highest score = 96, lowest score = 35
(c) Percentage of students passed = % x100% = %XIOO% =80%

5. (a) Percentage = 40 x100% = l><100% = 111%
36 9 9

(b) Total number of students = 200 +é = 200x9 =1800

(¢) Number of students = 1800x 100" _ 1800xi =500
360 18

o

6. (a) Monthly income = 7500+% = 7500x% = $18000

(b) Amount spent on food = 18000 x 84 18000xl =$4200
360 30

o

x" 3000 X 1

360°  18000° 360 6
(d) Angle of sector of transportation = 360" —150° —84" —42° -60° = 24°,

© x=60

.". Amount spent on transportation = 18000 x 3264 = 18000><% =$1200
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7. (a)
(b)
()
8. (b)

9. (a
(b)
(©)
(d
10. (a)

(b)
(©
(d
1. (a)

(b)

12. (a)

No obvious relation 8. (a) 2
Negative relation

Positive relation

The greater the ages are, the higher are 2
the percentages of income spent on skin _
care products. They have a positive 51 5
relation. %
Back-to-back stem-and-leaf diagram <
Broken-line graph 510
Scatter diagram ®
Pie chart

The unit of the vertical axis is not 5
shown.

All bars should be equally spaced.

The value represented by one complete 0V 25 30

Age 5
graphical symbol is not shown. o

1. The numbers of each ‘leaf’ should be listed in ascending order.
2. The tens digits in the numbers of each ‘leaf” should not be shown.
64+9+4 77 1

Percentage = ——x100% = ——x100% = 48—%
160 160 8

Angle of sector = 360° ><ﬂ = 112.5°
160
Min. total number of children = 0(33) + 1(50) + 2(64) + 3(9) + 4(4) =221
Required ratio = 36°:150° =6:25
54° 360

Total number of customers = 54+3— = 54x H =360

s cooked others

boiled : N o M M o S s s m m s mE A maE m w1
BN EEREEREREEmaEmsmEsmEmEsmEmamEmEEEEl

fried

g7

steamed

other

u
H t
H i

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
No. of customers

13. Let y be the angle representing the sale of sausage A, then the angle representing

the sale of sausage Cis y—40°,

y 3 . .
=—, 2y=3y-120°, y=120°,
y—40° 2 =y Y

.". Angle representing the sale of sausage B = 360" -120° —(120° —40°) = 160"
Their ratio of sales = 120°: 160° : 80°=3:4:2 Cok=2

Page A32
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14. (a) Percentage = w><100% ©
100+100
145

= —x100% =72.5%
200

Placement of F.5 graduates
RERSRERSINSREESSmasESmEEEES

o

o

S

54

(b) Percentage = x100% 23
+30 83

E

— 3 000% - 641204 22

85 17 20

Promoted to F.
(Own scho
Promoted to F.
(Other school
Repeated
Others

Unit 13: Symmetry and transformation
1. (a) 4axes d) 5 axes (c) 6 axes (d) 1axis

"_'..'_'

2. (a)order 2 (b) order 2 (c) order 3

3. @()cC (i) D (i) A, B, E iv)C (V\)A,B,D,E
4 (@ [L (b) N 5. (a)
% i \ - —
L ERRRARARRAH >
. ]
(b) 6. () (b)
/ ]
A
~ A
AN
7. (@ | (b) 8. Infinite
|
9. (a) sl (b) [5 L 10. The scale factor =
FAGY TR oc__6 _6_2
ok ECEEN, oC 6+3 9 3
0 DL 5
11. (a) | ] | (b) Qg 12. (a) A (b) N ) —/T—
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13.

(b)

(®)

@ [ x (b) 14.
BOWAN
\
i \
15. 16.
0
L H 17. (a) translation
R b (c) rotation and enlargement

R EC SRR O

. (@3 (b) 1 ()1 (.7 70°,55°, 55
. (a) rotate 120° clockwise about E

(b) rotate 180° about E, then enlarge with scale factor 2 with F as the projection

(c) rotate 60° anti-clockwise about I, then rotate 180° about E

Unit 14: Introduction to coordinates

1.
2.

@b ®mA (@©F (@B (9E
@ b . @
SRR INP LA (b)
(©
R @
=3,-1 : ( (e)
(b) (-1,2)

Radius = [2—(-10)]+2 =6 units
Area = Area of rectangle — 2 x (Area | + Area II)
= 14><1772><[M+7;—7] =238 159

=79 sq. units

(a) Area= 8XT7 = 28 sq. units

(b) Area = Area of rectangle — Area I — Area I —

1x5 3x10 9x8

(a)

(2)

NI
)

R|

(b) reflection or rotation

(c)
(d)0
point
MCG
Distance = 6 — (— 2) = 8 units
Distance = 15 — 8 = 7 units
Distance =—2 — (— 7) = 5 units
Distance =9 — (— 4) = 13 units
. 3 1 7 .
Distance = —3=—(-5-) = 1— units
4 3 12
y
T A 1T
1 + 1T
\
X
My
/

Area II1

= 10x8———————-——+— = 80-2.5-15-36

2 2 2
=26.5 sq. units

Page A34
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(c) Area= Area of rectangle — Area I — Area Il — Area Il — Area IV

= 7xgo X2 2X6 53 35 56 5 6_75-125
2 2 2 2

= 28 sq. units
(@ LG,0); M(7,0); N(1,0)

(b) Areaof AABC =Area of ALNC — Area of ALMB — Area of BMNC
_ (4+9)x8 (4+5)x4 (5+9)x4

=52—-18 —28 = 6 sq. units

2 2 2
QPR is an obtuse-angled triangle. Let O(0,0°) be the pole, Q< g)|
- P
.. Area= OQxPR_ 5x(=3) _ 5x6 =15 sq. units 9
2 2 2
PQRS is a trapezium. R

10. (a) ABand CD are vertical.
(b) Coordinates of H= (3, 2)
(¢) AB=2-(-1)=3,CD=7-(=2)=9,
BH=3-(-5)=8,

.". Area of trapezium = w
_B+9x8 48 sq. units
2
(a) Coordinates of B = (—4, —1); Coordinates of D = (3, 5)
(b) AB=3-(4)=7,BC=5-(-1)=6,
.". Area of rectangle = ABxBC = 7x 6 = 42 sq. units
. PQ=5-1=4, height of APQR=(2-m) or (m-2).
When the height =2 — m, %:14,27m:7, Som=-5
When the height =m — 2, W:M, m—-2=7, .. m=9
Ans. m=-5 or 9.
. BC forms a vertical line, .". x-coordinate of D = x-coordinate of A = 4.

BC=2-(-2)=4, BC=AD = (y-coord. of A) — (y-coord. of D),
.. y-coord. of D = y-coord. of A—BC=3-4=—1.
.". Coordinates of D = (4, -1)

. AB s a horizontal line, .. AB=1-(-4)=5.

S5xh

Let / be height from C to AB, .. =15,h=6.

In Quadrant I and Quadrant II, the y-coordinate of C=h+2=6+2=8.
In Quadrant III and Quadrant IV, the y-coordinate of C=2-h=2—-6=-4.
On the other hand, the x-coordinate of C does not affect the area and can be any numbers.
Ans. In the I* quadrant, the coordinates of C can be (1, 8).
In the 2" quadrant, the coordinates of C can be (—4, 8).

Answers Page A35



Mathematics Exercises for Brilliancy 1

15. (a)
(W]

(b)

17. (a)

(b)

(b)

In the 3 quadrant, the coordinates of C can be (-7, —4).

In the 4" quadrant, the coordinates of C can be (6, —4).
Height of ABCD =2 —-(-4)=6, .". BC= 48+6 =8 units
x-coordinate of D = x-coordinate of A = —4,

y-coordinate of D = y-coordinate of A—BC=5-8=-3,

.. Coordinates of D = (-4, -3)

QR is vertical and QR =5 — (-3) =8,

8x6

.. Areaof AOQR= =24 sq. units

(y+8)x6

Let (0, y) be the coordinates of T, then area of OTQR = =3y+24,

UL 3y +24=24(1 +25%),3y=6,y=2.

Ans. The coordinates of T are (0, 2).

The base XZ =17 — (-8) =25; the height=k—4;
M:ISO, 25(k—4)=300, k-4=12, .. k=16

The base YZ = 15, XY x15

=150, 15XY =300, .". XY =20 units

Perimeter of AXYZ=XY +YZ+XZ =20+ 15+ 25= 60 units
Area of PQRS
= Area of big rectangle — (Area I +
Area Il + Area III + Area IV)
6x8 3x4 6x8 3x4

= 10x11-(—+ +—+ A
2 2 2 2

= 110— (24 + 6 + 24 + 6) = 50 sq. units

DC=AB=5, AD=BC= 50+5 =10, .

Coordinates of D = (-8 + 10, 0) =
(2, 0), coordinates of B = (-8, —5), coordinates of C = (2, -5).

Unit 15: Transformation in the coordinate plane

1. (a

-1,2) (b) (14,-8) 2. (@ (2,9 (®) (7.-9)

3. Coordinates of image = (9, 4),
‘. Distance =9 — (-9) = 18 units

4. 5

A 5. (a) Distance between (7, —1) and the horizontal line

\ =2—(-1)=3units, ".° (7,-1)is below the line,
X

.. y-coordinate of image = -1 +2(3) =5,

\ C'(6.-3) .". Coordinates of image = (7, 5)

\ (b) Distance between the point and the vertical line =4 — (-1)

46 =5 units,

" (4, 6) is on the right of the line,
*. x-coordinate of image = 4 — 2(5) = -6,
.". Coordinates of image = (-6, 6)

6. L is ahorizontal line with y-coordinate = -3, 1 - 2[1 — (-3)]=1-2(4)=-7,
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5-2[5-(-3)]=5-2(8)=-11,3-2[3-(-3)]=3-2(6)=-9.

.". After reflection along L;, the images of A, B, C are (-5, —7), (-1, —11) and
(3, -9) respectively.

L, is a vertical line with x-coordinate = 4.

.". After reflection along L, , coordinates of A' = (13, -7),
coordinates of B' = (9, —11),  coordinates of C' = (5, -9).

7. P(1,2),A(1,-3), 1-1=0, 2-(-3)=5 P2 | [ A2
A= (1+5,2-0)= (6, 2) \
P(1,2), B(-6,-6). 1-(-6)=7, 2-(-6)=8 NEuy
o B'=(148,2-7) = (9, -5)
P(1,2),C(-4,3), 1-(-4)=5 3-2=1 {03 \\l
S C=(1-1,2-5)=(0,-3) EERRRRRNAS:
8. > 9. M30) 7.0)Q. 11. Ly
['(-4\, ) (r3:0). m N SN
I ™~ x \\ | C ‘\
| c | | § !
[t 2t 1 el) ,' (7 )
| i (16,/5)B™ R Jx o
II (-2,:8) S 3 L
- RN
E(5.18) 2 RV
10. (2) 12,7 x (®) 776 b b
- S G.-1)
o II A(-fl, 43)
(1,2
N 2) ( /
inan x
B[ I ‘x D7
5.2 [ 3.0 -3, €10
12. Coordinates of P'= (-3, -1), 13. Coordinates of A' = (-2, -3),
coordinates of Q' = (1, -2) coordinates of B' = (4, —06),
Y coordinates of C' = (7, -2),
. x coordinates of D'= (3, 1)
P'(13,+1)[ . -~
1 -, / ' X
Q.
1,-2 A 2
(R BY4.6)
14. Coordinates of P' = (-3, —8), coordinates of Q' = (-1, 0), coordinates of R' = (9, —6)
“7,2) e G0
\\. \v 'IJ X
7 x /
Viss ‘fI"F < /
P
{5 _5} / (1,-2) R
] B / ,
= / — TR
B | (9, 6)
P'(-3, 18)

15. (a) Coordinates of P, =(7,-6), coordinates of P, =(6,7),
coordinates of P, = (-7, 6), coordinates of P, =(-6,-7)

Answers Page A37



Mathematics Exercises for Brilliancy 1

(b) From (a), coordinates of P, will repeat with a period of 4,

ie. Py=P,=P,=.., P,=P,=P,=.., P,=P, =P, =..,

© 101 =4(25)

+1,

P,=P, =P, =..,
.". Coordinates of P,,, = coordinates of P, =(7,-6)

16. Let h = vertical distance between L and A = horizontal distance between M and A

Unit 16:
1.

3.

7.

Page A38

Let & = horizontal distance between L and A = vertical distance between M and A

x-coordinate of A=-7+k=1-h,
y-coordinate of A=-2—-h=2—k,
8—h=4+h (. =k),4=2hh=2, . k=8-2=6.

(a)
(b)

(2)
(®)
(©)
(d)
(a)
(b)
(©

x-coordinate of A=-7+6=-1,

cok=8—h
Cok=4+h

y-coordinate of A=-2 —2=—4, hi
Ans. Coordinates of A are (-1, ~4).  ~7 .
Linear equations in two unknowns
~1,-0.5,0,1,2 2. (@)l
m=05,n=6 25 ()3
71_5 p— .
3,1,-1 £
x-axis: (2.5, 0), y-axis: (0, 5)
From the graph, k= 0.5
2(k)+4=5, 2k=1, .. k=05
2, 3, 4 5,6, 7 = x
-75, -6, —4.5, -3, -15, 0
1, -1, -3, -5, -7, -9
n a
B)
5. (@) y=hx+50
i (b) $62
/ () 1.6kg
¥ (d) Whenx=1,
y = 80.
¥ 80=rh(1)+50,
S h=30
(@ 2(-7+k(-6)-4=0, —6k=18, .". k=-3

(b) 2h—%§)—4=0,4h71578:0,4h:23,.1 h=5%

(¢) LetMbe (x,0), 2x—3(0)—4=0,2x=4, .". x

Let Nbe (0,y), 2(0)-3y-4=0, -3y=4, ..

=2.

|
LY
Y=

M(1,2)

6. x+2=0,x=-2

04 16

Ans. The coodinates of M and N are (2, 0) and (0, 71§ ) respectively.
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On the x-axis, y =0, ;x—f(O) —% X =%. Ans. The point is (%, 0).
3 1 3

On the y-axis, x =0, —(0)——y==
y 2() 3V

(@ a)-3(4)+2=0, 2a=10, .. a=5

. yzflé. Ans. The point is (0, 71é).

(b) Whenx=0,5(0)—3y+2=0, y=§

Wheny=0,5x-3(0)+2=0, x=—

. The shaded area = l><z><z -2 $q. units
2 35 15
(@) 4=300)+k .. k=4

(b) 0=3x+4, x=—§, Coordinateson:(—g,O)

* 0Q=O0R, .". Coordinates of R=(0, g) or (0, 7§)

WhenR=(0, ) pPrR=4- % - %
3 3 3
. Areaof APQR= l><§><i _ 16 _ qu.units
233 9 9
WhenR=(0, —2), pR=4+ & = 16,
3 3 3
. Areaof APQR= lexﬁ = 2 — 355q units
2 3 3 9 9

3(%)4—4([))—5:0, 3+8p-10=0, 8p=7, .. p=%

3(é)+4(q)75:0, 3+20g-25=0, 20g=22, .". q:%
1135 g 217
10 20 20 20
(@) 32r)+pr=0, pr=—6r, ... p=—6 (. r=0)
(b) Put (-2s, s) into 3x — 6y =0,
LHS.= 3(-2s)-6s=-12s, RH.S. =0,
If s=0,L.HS.=R.H.S,, .". D lies on the graph when s = 0.
If s#0,L.H.S.#RH.S., .". D does not lie on the graph when s#0.

* PR // y-axis, .". Coordinates of R are (10, 0).

. 2ptq= 2( )+

LetQbe (0,9). 3(q)+5(0)=4, 3g=4, ." q=§,

(PR + 0Q)x OR

*. Area of PROQ = 5

1 4 2 .
= —x(18+—)x10 = 96— sq. units
PR 3 M
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14. (a) 2.4x+1.5y=33.3, 24x+15y=333, .. 8&x+5y=111 (b)
(c) °." xandy must be integers, .". From the graph, the possible
answers of (x, y) are (2, 19) or (7, 11) or (12, 3). (2,110
Ans. 2 $2.4 stamps and 19 $1.5 stamps; 7 $2.4 stamps and 11 $7.5
stamps; or 12 $2.4 stamps and 3 $7.5 stamps.

Unit 17: Congruent triangles (1) 5 EEEN

1. (a) AABC=APRQ (b) AXYZ=ALMN a3

2. (a) a=55,b=11 (b) x=32°y=5 0 ey
() x=90°%y=20  (d) a=180°-35°-28°=117°b=8.5

. (a) ld4cm (b) 17cm (¢) 8cm

4. (a) 53° (b) £X=180°—-53°—66°=61° (c) 61°
(a) yes, AABC =AZXY (SAS) (b) yes, ALMN =AZXY (SSS)
(c) no (d) yes,AXYZ=ALMN (AAS)

(e) yes,AABC=AEFD (RHS) ) no
6. (@) APQR=ALMN (SAS)  (b) AABC=AYXZ (RHS)

(¢) APQR=AFED (AAS) (d) AMNL=AYXZ (ASA)
7. (a) APQR=APQS (ASA) (b) AABC =AABD (RHS)
(¢) ZEGF=180°-70°—60°=50°; <GHF =180°— 60°— 50° = 70°
..AEFG =AHGF (ASA) (d) AOAB = AOXY (or: AOYX) (SAS)

8. (a) AABC=AZYX (RHS) (b) APQR=AXYZ (or: AYXZ) (SAS)
(¢) APQR=AZYX (AAS)
9. (a) P No, the two triangles will (b)

A P R
("."SAS) Q DR o—BR
(c) R No, the two triangles will (d) R ioem No, the two triangles will
be congruent. be congruent.
A AR

o ("."ASA) QAR (1 1AAS)

0
(e) - 682 P s ® P - No, the two triangles will
& QZ% R be congruent.
Q QAR 60 Q6am R (','RHS)
P

("."SAS) 11. QP=QR,PM=RM,QM=QM, .".
Q 6em APQM = ARQM  (SSS)
12. QP=QR, QM =QM, ZQMP=90°= ZQMR, .".APQM=ARQM (RHS)
13. AB=CB (..AH+ HB = CK +KB), BK = BH, ZABK = ZCBH,
. AAKB=ACHB (SAS)
14. ZCDE = /FED (. ZCDF + ZFDE = /FEC + ZCED),
ZCED = /FDE, DE=ED, ..ACED = AFDE (ASA)
15. ZPNQ=90° = /PMR, ZQPN = /RPM, NP = MP, ..ARMP = AQNP (ASA)
16. ZBAD =60° = ZCAE, BA= CA, AD = AE, .".ABAD = ACAE (SAS)
17. (a) ZCDE + ZCDF =90°, /CDE + ZADE = 90°, ."./CDF = ZADE

(2) No, the two triangles will
Sem i be congruent. 10. ADAB = ADEC (RHS)
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(b) AD = CD, ZEAD = 90° = Z/FCD, ZADE = ZCDF [from (a)],

.".AAED = ACFD (ASA)

Unit 18: Similar triangles (1)

1.

(@) ZA=180"—80° —45° =55", /R=180"—55"—45" =80"
. AABC~AQRP (A.AA)
(b) No.

10 2 12 2 16 2
¢) —=—, —=—, —=—, .".AABC ~ APR 3 sides proportional
()153183243 2 ( prop )
(d) —5=§, @=i, .. AACB ~ ARPQ (ratio of 2 sides, inc. £ )
10 2 12 2
4 5 .
© 25 No. (f) AABC~APRQO (A.A.A)
2. 4N=180"-75-35=70", ... £ZD=170°
3. (a) 40° (b) £O=180"—53" —40° =87", .. LZYX =8T°
(c) ﬁ:é, YX:9x5:7.50m
5 4 4
4. z=86", £=&, x=&><6=L, X=Q, y=&x7=175
=’6 4 4 =7 4 4 ==
5. @ M2l Bigin 2B, By
8 10 10 = 6 10 10
© Sl T 0T 350 s
7 35 y 35
(c) f:27 x:2X6:9 s 9:2, y:§><6:4j
6 8 8 =’ 5 8 =
@ =9 1=Sas-1p, L8 =%
18 9 = 12 9 9 =
6. ﬁ_ﬂ, i_i7 a_ixlgzg
XN XM 12 18 12
7. @ Y2873 2345
3 6
b —2 =8 sy _a415), 3y=30, y=10
y+15 20’ y y > J) > Y
(c) z =i, dz=z+6, 3z=6, z=2
z+6 3+9
r 16
d =—, S5r=4(r+2), r=8
@ 5= Dy
8. (@) ~=2, x=2x5-75, 222 2,64
5 2 27T ="y 2 =
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Mathematics Exercises for Brilliancy 1

(b) Z:£7 y:£><6:§, 1:3, x:£><8:§
6 10 100 5 8 10 105
9. (@) AdED~Adpc, - AP_AE 3 6 3 1 g 6i4 a3
AC AB 6+4+a 3+15 6+4+a 3
(b) ARNM ~ARPQ, - KN _NM —r 8 8 s0-20
RP PO’ 50 20 20
AC 4B x 18 18

= , —=—, x=—x8=12
ED EB 8 12 12
OR QP B8+u 1242
oS Qor° 12 8

(c) AACB~AEDB, ..

(d) AQPR~AQTS, ..

>

8+u:%><12, u=21-8=13

10 (@) =S 3c43)=de, =9
8 c¢+3
(b) 20 :E, r+l6:Z><20, r+16=35, r=19
r+16 28 4
11. Let the other sides be x cm and y cm, ﬂ:le, x:ﬁx9:6, y:EXIZ:S, .".The
6 9 12 6 6

perimeter=4+6+8=18 cm.
12. Perimeter of the first triangle=5+3+4 =12 cm.

.".The longest side of the second triangle=5x % =40 cm.

xmoOm o emx 2 44 m,
5cm

13. Let the actual length be x m. =—,
12cm 5cm

Ans. The actual length is 14.4 m.

DI S G Y
24 32 32

15. ADEA~ACAB, .. ZADE = ZBCA=45", ZBAC=/ZAED =175
£DAE =180° — ZADE —75° =180° —45° —-75° = 60°

ZDAB = ZBAC - ZDAE =75 -60" =15°

16. APQR~ACBA. /Q=180"-80°~30° =70°, ZA=180"~70° -80" =30’
" /P=/C, /Q=/B, /R=/A, ..APOR ~ACBA (A.A.A)
AC 4B CB z y 3
RP RO PQ° 10 12 6’
AN B T T S AN SN SSP Y.

0 6 6 = =

17. ACAD ~AEAB. ZACD=/AEB, /CAD=ZEAB,
Z/CDA=ZEBA (" ZCDA=180° —~ ZACD - /CAD, /EBA=180°~ ZAEB~ /EAB.)
" ACAD ~ AEAB (A.A.A.)
AD CA | 44+a 3+6
4B EAT T 6 4

N 4+a:%><6, 4+a=13.5, a=9.5
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18.

20.

21.

22.

Mathematics Exercises for Brilliancy 1

AMNH ~ANKH . In AMNH and ANKH ,

MN 40 4 NH 40 4 MH 32 4

NK 50 5° KH 50 5% NH 40 5

.. AMNH ~ ANKH (3 sides proportional)

r=/NKH = ZMNH =48’ , p=w=g, g=p=066"

AEDF ~AGDH .In AEDF and AGDH ,

DE 2 1 DF 3 1

DG 7.3 D 3ie 3 LEDF=<GDH

. AEDF ~ AGDH (ratio of 2 sides, inc. / ), - =—2—, x=2x10=31

10 2+4 6 3

APRO~AQRS. In APRQ and AQRS,

ZOPR=/SOR, /PRQ=/0RS,

/POR=/0SR ("."180° = ZQPR— /PRQ =180° — ZSOR— ZORS),

. APRQ ~ AORS (A.A.A.)

P R e 6 6

Q%:%R’ 3745 Ty

PR_OR ct45_ 6 45-5 16, c=8-45-35

OR SR 6 45 45 =

(@) Yes.In AECB and ADCA, /BEC = /ADC, /BCE = /ACD,

ZEBC = /DAC ("."180° — ZBEC — ZBCE =180° — ZADC — ZACD)),

" AECB~ADCA (A.A.A)

®) EC_BC k _6+18
DC  AC’ 18 30

(a) ZBAE=90"—a, ZBEA=180"—90° — ZBAE =90" — (90" —a) =a,
ZCED=180" -90° — ZBEA=90" —a,
ZEDC =180"-90° = ZCED =90"— (90" —~a) =a,

ZADE =180"-90"-a=90"—a.

, k:§><18:14.4
30

(b) Their angles are : a, 90° —aand 90°, .".they are similar triangles (A.A.A.)
AAED ~ AEBA~ ADCE .
(c) "." AEBA~ AAED

LEB_BA_EA y x 66 i 6 0 4
AE ED AD 6 8 10 10 =
“."ADCE ~ AMED

L DC_CE DE g p 8 8. .o 8 .

"AE T ED 4D’ 6 8 107 171070 T PTp T2
[Remark: Since the opposite sides of a rectangle are equal, you can find p, q without

using similar triangles.]
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