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Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 1

Unit 1 Errors in measurement

L. (a) (b) © @
lower limit 419.5 cm 98.5 256.75 g 6995
upper limit 420.5 cm 99.5 256.85 g 7005

2. (a) The speed= % =31.23 kmh

(b) 4 sig. fig., or 2 decimal places, or 0.01 km/h
3. The weight lies between 13.95 kg and 14.05 kg.
4. The lower limit = 420 000 — % $419 950,
_ 100
the upper limit = 420 000 + EN =$420050
. 0.1 .
5. The lower limit = (38.4 — 7) + 58 =0.6612 minute,
. 0.1 .
the upper limit = (38.4 + 7) + 58 =0.6629 minute

6. 30m: lower limit=30— % =29.5m, upper limit=30+ % =30.5m

16 m: lower limit=16 — % =15.5m, upper limit=16+ % =16.5m
lower limit of the perimeter = 2 x (29.5+15.5) = 90 m,
upper limit of the perimeter =2 x (30.5+16.5) =94 m

7. 12cm: lower limit=12 — 7 =11.75 cm, upper limit=12 + 7 =12.25cm
. 0.5 - 0.5

8 cm: lower limit=8 — o =7.75 cm, upper limit= 8 + Y =8.25cm
lower limit of the area = 11.75 x 7.75 =91.1 cm? (3 sig. fig.),
upper limit of the area = 12.25 x 8.25 = 101 cm? (3 sig. fig.)

8. Max | Relative error 9. Max absolute % error (3 sig. fig.)

absolute error
error
() 0.5 cm’ :EIL (a) :§:245g *EXIOO%*ISZ%
336 672 2 165
(b) 0.005 kg _0005_ 1 (b) =g—1 mm :LX100%217.2%
0.84 168 2 5.8
0.05 1 0.01 0.005
.05° =— = =——=0.005L|=——-x100% = 0.0227%
(C) 0.05° C 19 380 (C) 5 2 0 ()
d) 85 -2 @ =0-5 = X100% = 0.521%
780 156 2 960
10 5 1
10. (a) The maximum absolute error = 3" =5 g, relative error = —

540 108
% error = % x 100% =0.926% (3 sig. fig.)

=25 cm relative error = g i

(b) The maximum absolute error =
240 96°

N | L
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Unit 1 Mathematics Exercises for Brilliancy 2 (2nd edition)
1 .
% error = % x 100% =1.04% (3 sig. fig.)

11. The maximum absolute error = 66°x % =5.5°,

*. the true value lies between (66 £ 5.5°), that is between 60.5° and 71.5° .
12. (a) The maximum error =49 x 5% =2.45 kg
(b) The range of actual weight = (49 + 2.45) kg,
that is between 46.55 kg and 51.45 kg.
13. (a) The maximum absolute error = 0.5 m/s,

", the % error = (;—'65><100% ~1.92% (3 sig. fig)

(b) The maximum error in 1 s =0.5 m,
‘. the max error in 20 minutes = 0.5 x 20 x 60 = 600 m
14. The height of the boy = % =165 cm,
the maximum absolute error = 165.5 — 165 = 0.5 cm,

*. the % error = %x 100% = 0.303% (3 sig. fig.)
15. (a) The maximum % error = ?—';x 100% =1.54% (3 sig. fig.)

(b) The maximum % error = % x100% =8.11% (3 sig. fig.)

16. Lower limit of the speed = 8.5m/s, upper limit of the speed = 9.5 m/s.
*. The least possible distance travelled in 1 day
=8.5 x (24 x 60 x 60) = 734400 m =734.4 km
The greatest possible distance travelled in 1 day
=9.5 x (24 x 60 x 60) = 820 800 m =820.8 km
17. 8.3 mlies between (8.3 £ 0.05)m; 17.4 m lies between (17.4 + 0.05)m.
The shortest length of the remaining rope = 17.35 - 8.35=9m
The longest length of the remaining rope = 17.45 - 8.25=92m
18. The area lies between (64 £ 0.5) cm’;  the base lies between (12£0.5) cm.

Area = 1 x base x height, .". height = 2xarea
2 base
.". Lower limit of the height = 23635 _ 10.16 cm
Upper limit of the height = 23645 _ 11.22 cm

19. The shortest time = 45x 24
80+4

min+45x(9—-1)s=18min 51 s (to the nearest s)

min +45 x (9+1)s =21 min43 s  (to the nearest s)

The longest time = A;S - 2:

20. (a) The lower limit =85 x (1 —4%)=281.6 g.

* 82 g is greater than the lower limit, .". it will be accepted.
(b) The upper limit of the weight a packet of noodles = 85 x (1 +4%) =88.4 g.
2kg 2000

~22.6

.. The no. of packets = —=— =
88.4g 88.4

Ans.  The maximum no. of packets is 22.
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Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 1
0.5
21. The max absolute error = — = 0.25 cm.
Let the length of the measured object be x cm when the % error is 1%.
. %XIOO% =1%, x=025x100=25
X
If the object is shorter than x, the error will be greater than 1%.
Ans.  He can measure objects with length between 25 cm and 1 m.
22. (a) 3min20s=3x60+20=200s; the max error=0.5x
0-5% 100% = 1.25%, x= 22x200 _
0 100x 0.5
(b) The max. error = g = % =25s, .. therange=3min20s+2.5s.
.. It lies between 3 min 17.5 s and 3 min 22.5 s.
23. (a) 6.5cm
(b) Maximum absolute error = 05 =0.25 cm, relative error = 025 = €
2 65 26
. maximum absolute error 0.25
(c) Relative error = =
measured value measured value
If the other crayon is shorter, the measured value is smaller.
The denominator of the relative error is smaller while the numerator remains
unchanged, thus the relative error becomes larger.
24. (@) () @+x)(B+x)=24+1lx+x
(i) 8-x)3-x)=24—1lx+x*
2
(b) Upper limit of area of triangle = 8+ k)2(3 +6) = 24+ lék tk
2
Lower limit of area of triangle = @ k)2(3 k) = 24 lik tk
2 2
Difference = 24+1;k+k _24-1lk+k 1k
25. (a) 0.5cm
(b) Pentagon = trapezium + rectangle, the required lower limit
= (27'5”9'5)2(16'5_13'5) +(27.5)(13.5) = 441.75 cm?
Alternative method:
Pentagon = rectangle — triangle
The required lower limit = 27.5x16.5 — %(27.5 ~-19.5)(16.5-13.5) =441.75 cm?
(c) Upper limit of the area of the paper
28.5+20.5)(17.5-14. . .
_(285+20 5;( 75-14.5) (28.5)(14.5)=486.75 cm® > 483 cm® .. It is possible.
26. (a) The least possible weight = [500—%) g=4995¢g
(b) (i) The upper limit of the weight of the bag of flour
= [22.7 +%) kg=22.75kg=22750g.
Actual weight of the bag of flour <22 750 g. .. Itis impossible.
Answers Page A3



Unit 2

Unit 2

1. (a)
(c)
(e)
2. (@
(©)
(d

(b)
©
(d
(©

(®
4. (a)
(b)

(b)
©
(d
(©
®

(b)

(©)

(d)

(b)
(©
(d)
(e
8. (a)
()
(d)
9. (a)
(b)
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(ii) The greatest number of bags = 24297;550 =45.545...<46. .. Itisimpossible.

Simple factorization & grouping terms

=6(3y*+ 1) (b) =Tx(x-7)

=3x 3y — 4t + 51y) (d) =4x(4x*—2x+1)

= 12bc(3d* + 2ac + 5) () =15°3r—4s +55%)
=@x+y)(1—k) (b) =10(a*+bH(3p +59)
=(m+n)3 [8(m+n)71]:(m+n)3(8m+8n— 1)
=(a+b)(ctd)(1+c+d

=" =0+ =2 = y(r-D+x(y=D = -D(x+y)
=(na+ny)+(a+y)=n(a+y)+(a+y)=(a+y)(n+1)

=@ +21k) = (k+7)=3k*(k+7) = (k+7) = (k+7)(3k* =1)
=(mn-2nr)—(my -2ry)=n(m—-2r)— y(m—-2r)=m-2r)(n-y)
= (2ab’c +6a’b) — (5bc* +15ac) = 2ab(bc + 3a) — Sc(be + 3a)

= (bc+3a)(2ab-5c)

=(e+ ) (et )=(e+ e+ f-1)

= 1 —y) + 5(x =) = (£ =)+ 5)
= 8x%(4a — 3b) — 4x(4a — 3b) = 4x(4a — 3b)(2x — 1)

= (8ay +4a*) + (6xy +3ax) = 4a(2y + a) + 3x(2y + a) = 2y + a)(4a + 3x)
=(rs-3r)—(5s—-15)=r(s-3)-5(s=3)=(s=3)(r-5)

=P’ -p)~(pg-q)=p(p-D-q(p-D=(p-Np-9)

=(c+b)—(ac’ +abc) = (¢ +b) —ac(c +b) = (¢ + b)(1 - ac)
=(pg+r)+(r*pg+rp’q*) = (pg+r)+1pq(r+ pq) = (r + pg)(1+1pq)

= (xz—2x%2)— (Byz> —6xyz?) = xz(1-2x) = 3yz° (1 - 2x)

=z(1-2x)(x—-3yz)

=(6x" +9) + (2ax’ + 3ax) + (2x*y +3y)

=3Q2x% +3) +ax(2x* +3) + y(2x> +3) = 2x> +3)(B +ax+y)

= (ah® + bhn — hp) — (ahn + bn* — np) = h(ah + bn — p) — n(ah +bn — p)
=(ah+bn—p)h—n)

=(x* =y +x)-CBx-3y+3)=x"(x—y+1)-3x-y+1)

=(x-y+D(x* -3)

=(pt’ — p’t+3rp’t) + (61t — 6rp + 18> p) = pt(t — p + 3rp) + 61 (t — p + 3rp)
=(t—p+3rp)(pt+6r)

—x+1=1-x; .. x-lisdifferent.

—a+b=—(a-b); .. a+bisdifferent.
(x=y)a=-b)=[-(y—x)][-(b-a)l=(y—x)b—a); .. (x+y)a+b) isdifferent.
(m—=n)* =[-(n-m)* =(n-m)*; .. —(n—m)’is different.

=) = [0 = (D’0—x)’ =-(—)*; .. (v—x)is different.
=2a+b)p-q)—4p-x+y)=2p-g)a+tb-2x-2y)

“18(p-g) - 120 =g =6(p-q)Gp=3¢-2) (0 =+ (y+)
=@—x0)(m-—ny+@-x)(m-—n)y=Q-—x)(m-ny [1+Q-x)(m-n)
=@Bp+89)+(p+q)’ =8(p+@)+(p+9)" =(P+q)8+ p+q)

Cannot be factorized. (c) Cannot be factorized. (d) Cannot be factorized.

Answers



Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 3

10.
11.

(e) =4rs® —4t> +st—16rst = (4rs> —16rst) + (st —4t)
=4rs(s—4t)+t(s—4t) = (s —4t)(4rs +1)
(f) Cannot be factorized.
(&) =(3n+4mn)—(6p+8mp)+(18m + 24m*)
= n(3+4m)-2p(3+4m)+6m3+4m) = 3+4m)(n—-2p+6m)
=4~(a+b) —(a+b)=4(a+b)* —(a+b)=(a+b)[4(a+b)—1]=(a+b)(4a+4b-1)
= (=) +9(x =) = (x=p) = (x=W(x=p)* +9x =) ~1]
=(x—y)(x* =2xy+y> +9x -9y —1)

L= U(STtHUS s+ s —stt—1) = ([(7t+5) + (07t + 0s) — (¢ + st7)]

= Us(st+ D)+ ls(st+1)—t(st+1)] = U(st+1D)(s+ls—1)

=+ +x +x)+x0+ 22 +x +x) =1+ 27 +xF +x%) (1 +x)
=[A+x)+x* A+ x)]A+x) =1+ xM)(A+ x>+ x)

Ans.  Its 3 factors are (1+x), (1+x%), and (1+x*).

=14+x+2x+2x" = x> —x* =1+ x) + 2x(1+x) - x>+ x) = A+ x)(1 + 2x — x*)

. The area of David’s rectangle = 15(2)° + 1% + 2y +1) = 15[ 12 2y + 1) + 2y +1) ]

=152y +1) (* + 1) cm®
The width of Donna’s rectangle = (30y + 15) = 152y + 1) cm
" the two rectangles have the same area,

152y +1) (> +1) _

2
1502y + 1) o7+ D em

*. the length of Donna’s rectangle =

. (@) Whenn=1,S=1+1+41=43; Whenn=2,S=2>+2+41=47;

Whenn=3,S=3>+3+41=53; Whenn=4,S= 4> +4+41=61;
Whenn=5,8S= 5" +5+41=71

(b) S=n’+n+4l=n(n+1)+41
When n =41, S§=41(42) + 41 =41(42 + 1) which is a composite number.
When n =40, §=40(41) + 41 = 41(40 + 1) which is also a composite number.
Ans.  The two values of n are 40 and 41.

Unit 3 Algebraic identities & factorization

1.
2.

Fréx+tp=x+2gx+q’, . 2g=6andp=¢°, g=3andp=3°=9
FtHax+4-+x+2=Ax+(B-A), 5x+6=Ax+(B-A),
. A=5andB-A=6; .. B-5=6,B=11. Ans. A=5and B =11.
¥-6x+9+Ax—3A=x*+B, X*+(A-6x+(9-3A)=x*+B, .. A-6=0
and9-3A=B. A=6and9-3(6)=B, B=-9. Ans. A= 6and B =-9.
3AX +(3B+Ax+B=6x"+Cx—-2, .. 3A=6,3B+A=CandB=-2,
A=2and3(-2)+2=C, C=-4. Ans. A=2, B=-2and C=-4.
LH.S=[(x+3y)+By—x)][(x+3y)— By —x)] = (6)(2x) =12xy = R.H.S.
*. It is an identity.
(a) LHS.=3x+18+2x—16=5x+2, RHS=7x+14-5x-9=2x+5=L.H.S.
.. Itis not an identity.
(b) LHS.=x’-3xy, RHS=x'-3xy—4*+47°=x-3xy=LH.S.
‘. It is an identity.
(¢) LHS=8x-3y—-2y—-3z-3x+2z=5x—-5y—z,
RH.S=5x—-5y—-5z+4z=5x-5y—z=L.H.S,, .. Itisan identity.
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(d LHS.=)"+6y+9-10=)*+6y—1, RHS.=»*-1=LHS.
‘. It is not an identity.
() RHS.=2x"—(2x*-3x-9)=3x+9=3(x+3)=LHS., .. Itisan identity.
7. LHS.=2[36x"+ 12x + 1 — (36x" + 9x — 10)] =2(3x + 11) = 6x + 22,
R.H.S.=10x— 18 + 55x + 40 — 60x + x = 6x + 22 = L.H.S.
*. Itis an identity.

8. (a) =25x"+40xy+ 16y (b) =49m® —4n® (c) =9x°—48x+64
(d) =1-16x (e) =36a’h*-25
) =@4r-97=167—-72t+38l1 (g) =16p"—56p> +49

9. (a) =(10+2x)=100+40x+4x*  (b) =4’ —z(zx)(l) + iz =47 -4+ —
X X X
(c) =2(36x+ 60xy + 25y%) = 72x* + 120xy + 50)°

@ =Sy ey L 20
m m n n m mn n
(e) = (7a+§)(7a73):49azfi2
a a a
O =3016-y")=48-3" (8) =(-6x)*—(13y)* = 36x* — 169)*
10. (@) =(3-5) (b) =@n-7y © =@x+8)
@ =@y+DHBy-1 (€ =(m+2ny () =Txy+2)y
(€) =(9a-10b)(9a + 10b) (h) = 1215%— 16a*=(4a + 11b)( 115 — 4a)
11. (@ =3x*-25)=3(x-5)x+5) (b) =507—6y+9)=5(y—3)

(c) =(ab+6pg)’ (d) =1-@7) = (1+4y")(1-4y") = (1+4y>)(1+2y)(1-2y)
(e) =3(*—9H=3( -3 + 3P ) =9(16 -9k )=9(4 —3k)(4 + 3k)

(g) = 4(4m2 -9)=42m-3)2m + 3)

(h) =[3y—(5y +0)][3y + (5y +x)] = ~(2y + x)(8y + x)

(i) =p(’ - 10pg +25¢°) = p(p —5¢)°

() =E"-Dat+ D =6"-DET+ DE D= - D+ DEE+ DEE+1)

k) =[c-20)+TF=@-2y+7)

1) =[2(a-b)]* =[5 +b)]* =[(2a — 2b)~(5a + 5b)][(2a — 2b) + (5a + 5b)]
=—B3a+7b)(7a +3b)
12. (a) notpossible (not:4x> +4x+1) (b) notpossible (not:y* +14y+49)
(©) (1-3a)’ (d) notpossible (not:n*> —12n+36)
(e) notpossible (not:x*—9y?) () =5(4k>-1) =52k +1)(2k-1)
(g) notpossible (not:16y* +8y +1) (h) =m*>+6m+9 =(m+3)"
. a., a. b b, .a b, . ) 1 1., 1.,
i = (g) - 2(5)(5) + (5) = (g - 5) G ="+ 2(’0(;) + (;) =(x+ ;)
13. (@ =[(a+b)+c)* =(a+b)*+2c(a+b)+c’>=a’+b*+c’ +2ab+2ac+2bc
(b) =[(x+3)—4y][(x+3)+4y]=(x+3)* = (4y)’ =x" +6x+9-16)°
©) =[2x-y)+6]>=(2x-y)* +122x—-y)+36

=4x" +y* —dxy +24x 12y +36
(d) =[p+Bg-nllp-Bg-rl=p’-Bg-r)’
=p2—(9qz—6qr+r2)=pz—9qz+6qr—r2
m+l. m-1 m+1 2m -2, -4
I (S ==
m m m m’ m m

15. =(10001+9999)(10001—9999) = 20000 x 2 = 40000
16. =(x* +2x+1)+(y+)cy):(x+l)2 +y(x+D)=(x+Dx+y+1)

4 ==Ly
m
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17.
18.
19.
20.

21.
22.
23.
24.
25.

26.

27.
28.

29.

30.

31.

32.

33.

34

=(m* +2mn+n*)+(m’n+mn*) = (m+n)* +mn(m+n) = (m+n)(m+n+mn)

=yt =y G+ Gy = -2y
y y y y

=mn+4-2m-2n=mn-2m)-2n—-4)=mn-2)-2n-2)=n-2)(m-2)

2
2 2 s 2 S\2
=" —4drs+4r)—- — =(s-2r - (=
( ) 2 ( ) (2)

“[6-20+ )e-2)- 51=(F =205 -2
=y(x* =y? =2x+ 1) = Y[(x* = 2x+ D)=y’ ] = J[(x = 1)* = p*] = y(x =1+ y)(x = 1-y)
=(Qx+1+x)2x+1-x%) = (x +1)?2x +1-x?)
= (x> +9+6x)(x* +9-6x) = (x+3)*(x-3)’
=x’ =y —6x+6y =(x+y)(x—y)=6(x—y) = (x = y)(x+y—06)
=x7+ Y +2xp+ 20y —1-x2y = (T +2xp + y) = (1 =2xp +x*y*) = (x + »)> = (1-xp)*
=[x+ +A- P+ y)-L-x)]=(x+y+1-x)(x+y-1+xp)
(a+l)2=22, a2+2a(l)+i2=4, a2+2+%=4, a2+i2=2

a a a a a
== htk=F - —(h-k)=Mh-k)Yh+k)—(h—k)=(h—-k)(h+k-1)
= [(@® + 6a)+9F =[(a + 3 P = (a +3)*

(@) (p®+8¢%) (b) =(p*+16p°q> +64¢*)-16p°q’
=(p*+8¢%)’ —(4pq)* = (p* +8q> —4pq)(p* +84> +4pq)
(@) (a®+b*)? (b) =(a*+2a%> +b*)—ab? =(a> +b*)* —(ab)’

=(a*> +b* +ab)(a’ +b* —ab)
(a) :é(x2 +6x+9) :é(x+3)2
1 1
(b) =§(p+q)2+2p+2q+3=§(p+q)2+2(p+q)+3

Put p + ¢ = x in part (a), the result = %[(pwtq)+3]2 = %(pwtquS)2

@ =1C+H+C-IC+H-C-H1 = &) =1
x 3 x 3 x x 3

3 x 3
(b) From(), C+5?-C-Yy =4,
x 3 x 3

s CEy (B =4, CeXyoo, 34E3 or -3
x 3 x 3 x 3
(@ RHS.=(x+»)(x*—xy+y)=x"-x"y+x> +x’y—xp> +y’=x>+)* =LHS.
.. It is an identity.
(b) RHS.=(x—»)(x*+xy+y)=x"+x’y+x’ —x’y—xy* -y’ =x* -y’ =LHS.
.. It is an identity.
© x° =y =(x"+py )" —y") = (7 +y )= )" +xy+p?)  [from (b)]
=(x+ ) =y + )=y +ay+y?)  [from (a)]
Ans.  Its factors are (x+y), (x—y), (x> =xy+y?) and (x> +xy+y?).
Dividend =16x> + kx+4, divisor=2x+S5, quotient=mx+n, remainder=-1.
*." Dividend = divisor x quotient + remainder
o16x Hhe+4=Qx+5S) (mx+n)—1, 16x° +kx+4=2mx* +2nx +5mx+5n—1
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Comparing the coefficients, we get:
16=2m, 4=5n—-1 and k=2n+ 5m,
:%: :ﬂzl, k=2(1)+5(8) =42.
Ans. m=8, n=1, k=42.
35. (@) x*-33=16y%, x*—16y” =33, (x+4y)(x—4y)=33;
but 1+4y=x, l=x-4y; .. (x+4y)(1)=33, x+4y=33
(b) x=33—-4y....(>1), andx=1+4y....(i).
From (i) and (ii), 1+4y=33—-4y, 8y=32,y=4
Lox=4@A)+1=17 Ans. x=17, y=4.
36. X -2 -y tdy-3=(F-2x+1)—(P-dy+4)=(x— 1)*— (y—2)
=[E-D+ -] [x-D-p-2)]=+y-3)x-y+1)
37. =x*+182—100x> = [x* —2(18)x* + 18]+ 2(18)x*> —100x>
= (x> —18)% —64x” = (x* —18)* —(8x)* = (x* =18 + 8x)(x* =18 —8x)
38. (@) (i) (r—AY=x"—2Ax+A’
(i) (4+50)GBx—4)=Gx+4)(5x—4)=(5x) —4>=25 - 16
(b) LH.S.=x>-2Ax+A%+Bx(3-x)
=x*—2Ax+A>+3Bx—Bx* = (1 - B)x* + (3B - 2A)x + A’
R.H.S.=5C —(4 + 5x)(5x — 4)
=5C—(25x* — 16) = 5C — 25x* + 16 =— 25x> + (5C + 16)
By comparing coefficients,
1-B=-25...(1), 3B=2A=0...(2), 5C+16=A....(3)
From (1), B =26;
From (2), 3(26) —2A=0, A=39;
From (3), 5C + 16 =39%, C =301
39. (a) (i) =(4x)*—2(4x)(1)+ 17 = (4x - 1)?
(i) =@r—1=(5y)?=(Ax—1-5p)(4x—1+5y)
(b) = 16x*— 8x —4x — 25y — 5y +1 +1
=(16x> - 8x +1-25)") —4x + 1 -5y
=(4r—1-5)dx—1+50)—(dx—1+5p) = (dx— 1+ 5))[(4x— 1 = 5p)— 1]
=(@4x—1+5y)@4x-2-5y)
40. (a) LH.S.=k +x(x+3k) =k +x* + 3kx
RHS=(+k>+hke=x"+2kx+ K + ke =k +x* + 3kx = LH.S.
.. Itis an identity.
(b @) x=y-2k
Soxtk=y-2k+tk=y—k (+k’=@-k>

.om , n

(i) L.H.S. of the identity in (a) R.H.S. of the idenity in (a)
=2+ x(x + 3k) =+ k)’ +kx
=i+ (y - 20)[ (v — 2k) + 3k] =@y —k?+k(y—2k) [From (b(i))]

=K+ p-20(+h
.. From(a), i+ (y—2k)y +h)=(y— k) + k(y — 2k).
.". The claim is agreed.
41. (a) Areaof P= (94" +42a + 49) = [(3a)’ + 2(3a)(7) + 7°] = (3a + 7)?
.". The length of each side of P is (3a + 7).
(b) Area of Q =[(94> + 42a + 49) — (42a + 74)]
=94’ - 25
=Ba-5)(Ba+5)
(c) °." Area of Q = (width)(length), .". widthofQ=3a+5.
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Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 4

Unit 4

1. (a)

(e)

2. (a)

(© =

d =

(e)

(©)

(e)

(d

(®

(b)

(b)

(©)

(d

(©)

Algebraic fractions

3 3t 3p° 3(x+2y)
5y (b) 3 (0) 7 (d Teo2y
5x*(z—4) 4
z @ 3(2a+b)
_ 9x2(96x—1) —x(6x—1) ) = 2(3m—n) :i
X 10x(3m—n) 5Sx
a-b 1

T a-b)a+h) a+h

4(x* —2x+1) 4(x-1)° 4(x-1)
x(x—a)—(x—a) - (x—a)(x-1) - x—a
3x(x* —a)+(x* —a) _ GBx+1)(x*—a) _ x’—a

T xGxt) | TxGr+l) | 7x
23-2a) 2 8(1-k) 8
- -3 (6) = =
-33-2a) 3 —-k*(1-k) k&
- 245 9x-y)* 3
-2, @ =23y
Y +5 12(x-y) 4
_ —3x2(5y—2x)_ 3x?
7(5y—2x) 7
4
3 O I S . SNV .
6 7  4m 3(x-2) x° x-2
2 274
= 9ab3x%:ﬁ (e) = 1ab2><b—><a2 =4 b
ab a 5 Sa 25
T BV I @ = b+ 40-2) 2
2nx* 2n 4 6(b-2) 52+b) 5

_ml-a) c(l-a) _m(-a) —n(x=1)_ mn

b(x-1) n(l-x) bx-1)  c(l-a) be
4b+D) 18a-3 1 _ 3

T 423 aa-n) e+l a-1
- (x_i/)(x:—y)x 1 X[ = (57)]
X +y (x+y)

_ (x_g’) . ><(x2+y2)(x2—y2):(x_y)(x+y)(x_y)=(x—y)2

(x+ " +y7) Xty
_ ba+b) S5Qa-b) 1 5

a(a-b) b*Ba+1) a+b abBa+1)
_ xXpD-(+D) Z12(=D) _ =D+ -3Gx=D _ -3(x-D) -3

Px=D-(x=1)" 8(y+1) (**-Dx=1) 2(y+1)  2x-D(x+1) 2(x+1)
_10y-9y y _12r—-(Q2r+3) 10r-3
EEEETIRRNTY ®) = 9 9
_ 5(a-3)+2(a+2) _S5a-15+2a+4 _7Ta-11

30 N 30 T30
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Unit 4
(@)
7. (a)
()
()
8. (a)
(©)
(e
9. (a)
()
(d)

(©

(b)

(©)

(d)

(e)

®

11. (a)

(b)

Page A10

Mathematics Exercises for Brilliancy 2 (2nd edition)

y=T7+5 y-2 _4x—(x+2) 4x-x-2 3x-2

= (e)
5 5 4 4 4
1+5x _ 3—(4+b) 3-4-b b+l
(b) = = =
Xy 3a 3a 3a
_ 32x+a)-2(a-3x)~(x+a) 6x+3a—2a+6x—x—a 1llx 11
6x B 6x T 6x 6
15m-2 © = 8x—(1—6x):8x—1+6x:14x—1
Sm 4x 4x 4x
12—y ®) - 14-12 2
3(y+95) 2l(x-y) 2l(x-y)

b a b+a 8—x 2 8—x-2 6—x
= + = ) = -——= =——=1
a-b a-b a-b 6—-x 6—x 6—x 6—x

_ 10y+9y-6y 13y
12(a—b)  12(a—b)
_ x(x=1)-2x* =xz—x—2xz =x(1+x) (b) = mtn+m—n_ 2m
x—1 x—1 1-x m+n m+n
_3y(x+y) x(x-y) _ 3xp+3y° —x*+xy  dxy+3y° —x7
3xy 3xy 3xy 3xy
_2(k+2)-3(k-3) 2k+4-3k+9 13-k
(k=3)k+2)  (k=-3)k+2) (k=-3)k+2)
_ Y@y=x)-x2x-y) _2y'—ay-2x"+xy 2y +x)(y-x)
2x=y)2y-x) Qx-»2y-x)  (2x-y)2y-x)
_ x—443x 4(x-1) _ 4
Cx(r=D(x—4) x(x—1)(x—-4) x(x—4)
_y=2(y+3) _y-2y-6_ y+6
(y+3)? (y+3) (y+3)°
_A1-x)-2(x-2)  4-dx-2x+4 8—6x
BGx—H(x-2)1-x) GBx-4x-2)1-x) Gx-4)(x-2)1-x)
_ -2Bx-4) 2
BGx-H(x-2)1-x) (x-2)(x-1)
_ Sa+2)-4(a+1)  Sa+10-4a—4
(a+)(a+6)a+2) (a+1)a+6)(a+2)
B a+6 _ 1
C (a+)a+6)a+2) (a+l)a+2)
_ 20+ k)+2(-k) =2 242k+2-2k-2 2
A+k)(1-k)  (d+b1-k)  (+k)d-k)
_ Ax-2)+3(x+2)-Tx  4x-8+3x+6-Tx _ -2
x+2)(x-2) (x+2)(x-2)  (x+2)(x-2)
_ 5 N a-b  5b+2(a-b) 5b+2a-2b  3b+2a
2(a—-4b) bla—4b) 2b(a—4b)  2b(a—4b)  2b(a—4b)
B 2 I-x  2(x+4)+(1-x)(x+3)
() —4) (d-x)@d+x)  (x+3)(x—-4)(x+4)
_ 2x+8+43-2x—x" _ 11-x7
G- +4)  (+3)x—d)(x+4)
Answers



Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 5

© =—2 . 4 _ 2 +6)+4x _ 2x+12+4x
x(x+2) (x+2)(x+6) x(x+2)(x+6) x(x+2)(x+6)
_ 6(x+2) 6
x(x+2)(x+6)  x(x+6)
) = ba+b _a+b :a+b l_l):a+b(a—b):_a+b
(b—a) a(b-a) b-a b a b-a ab ab
=Yy CayHa-y) o x-y ]
) =0 (P =y () (x-y) xty
2a-b + 3-x  4x(2a-b) . (Ba+b)(3-x)

Ba+b)(x—y) 4x(x-y) - 4x(Ba+b)(x—y) 4x(x—-y)3Ba+b)
_ 8ax—4bx+9a—3ax+3b—bx _ Sax—5bx+9a+3b
N 4x(3a+b)(x—y) - 4x(Ba+b)(x-y)
m—3n m+n _ (4+n)(m=-3n)  (Bm-5n)(m+n)
Bm—>5n)* - (Bm—5n)(4+n) B (4+n)(3m—5n)* - Bm—>5n)*(4+n)
_ 4m-12n+mn-3n>—(3m> —2mn—5n") _4m—12n+3mn+2n’ -3m’
N (4+n)(3m—5n) T (@+n)GBm-5n)
8ab® +12+8b+16ab+4b” +24a = 4(2ab* +3+2b+4ab+b* +6a)
= 43+ 6a)+ (2b +4ab) + (b* +2ab>)] = 4(1+2a)(3+2b+b*)

. . . 5(3+2b+b%) Ta—4
.". The given expression = -
4(1+2a)(3+2b+b%) 32a-1)2a+1)
5 Ta-4  5:32a-1)-4(Ta—4)
4(1+2a) 3Qa-DR2a+1)  12(1+2a)2a—1)
_ 30a—-15-28a+16 _ 2a+1 1

120+ 2a)2a—1) 12Qa+1)2a—1) 12Qa-1)
:(pz—qz) (4=Py_ (P+a)p=9)  pq

+ =-(p+9
rq rq rq q-p
_ 2ab+az+bz;az—b2 _ (a+b)2' ab _a+b
ab " oab ab  (a+b)a-b) a-b
2 a2 2 2 2
=1+ 1+7$2y)y =1+[1+72y2j=1+[1 Y +22yj=1+1+y2 = L y2
Ty 1=y I-y I-y I+y

. (a) The other adjacent side = area x 2 -+ side = 2(4x* — 20x + 25) + (2x — 5)

=2(2x—5)*+(2x—-5)=2(2x - 5) cm
(b) 2Q2x-35)>@2x-5), .. 2Q2x-5)=18, 2x-5=9, .. x=7
.. Its area = 4(7)* — 20(7) + 25 = 81 cm?

Unit5 Use of formulae

1.

(a) A=lw D a . am
T=— d C=— b S C=—+b
(b) A=6x> © S @ o n
(a) a=w=@=150 (b) 99=l(11)(4+b), 18=4+b, .. b=14
12 12 2
(©) D=(-6)"-4(3)(-2)=36+24=60 (d) 111 l:l,l:i, Soov=12

6 4 v v 4 6 12
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Unit 5

(@
(b)
(a)
(©
(e)
(&
(h)
)
(a)
(b)
(©)
(d)

®

(2)

()

(a)
(©)
(©
(®
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7600 = 4000(1+0.15¢), 1.9=1+0.15¢, 0.15¢=09, .. t=6
s= (10)(3)+%(8)(3)2 =30+36=66
84=(6)(4)+%a(4)2, 60=8a, .. a=75
p—b=2ax, .. xzﬁ b) ax+bx=c, x(a+b)=c, .. x= ¢
2a a+b
i:c—b, . x=a(c-b) d) m-x=n>, .. x=m-n’
a
2rix=q—-k, .. x:u ) 2x=5b-e, :5b7e
2r 2
Sm=h—4x, 4x=h-8m, .. x:@
Sy+3=xdu, o ox=3y+3-u (@) L=-g-1, =L
X g-1
ax+b=ct, ax=ct—b, x= ct=b
a
m+n=x—ax, m+n=x(1-a), :rf+n
—a
ax+2a=bx-3b, 2a+3b=bx—-ax, 2a+3b=x(b-a), x=zz+3b
—a
. mns
nx+mx=mns, x(n+m)=mns, .. x=
n+m
. b—a
xy+a=b, xy=b-a, .. x=
y
sh+sx=hkr—rx, sx+rx=kr—sh, x(s+r)=kr—sh, xzkriSh
s+r
x'—ex=x>—ax+bx—ab, ab=cx—ax+bx, ab=x(c—a+b),
ab
X =
c—a+b
mgx—3pq =4pnx, mgx—4pnx=3pq, x(mg—4pn)=3pq,
)
mq—4pn
W:—x, 6mx+3m=—2ke, 6nx+2kc=—3m, x(6n+2k)=-3m,
-3m
X =
6n+2k
S -2, n=—— ) 24=bh, - b=24
180 180 h
2
y—c=mx, m=2"¢ d) A-2m®=2mrh, .. h:ﬂ
X 2nr
) 3v
Jv=mr-h, h=—
r
x—a=m-Dd, T %-pn-1, ;.on=2"%
d
Answers



Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 5

7. (@ b’=c*-d*, .. b=N-d’ (b) E:a+b, azz—T—b
n n
© s—u=ta, o a=2740 @ YL oW
2 t w f u+v
(e) l,i:l’ f_”:l, .'.v:i
u f v uf % f-u
&) bx+ay=ab, ay=ab-bx, ay=bla-x), .. ="
a-x
" s(R-1)
s(R-1)=a(R" -1), =
©® sR-D=a(R" -1, .. a="r
(h) aH =bH-bh, bh=bH-aH, bh=H(b-a), .. H:bbh
—a
() kxk—ky=mn+p-y, y—-ky=mn+p—-kx, y(l-k)=mn+p—kx,
_mn+p—kx
1-k
() 40as—40bs =abc, 40as =abc +40bs, 40as =b(ac + 40s),
_ 40as
ac +40s
k) 2s=2an+n(n-1d, 2s-2an=n(n-1)d, :2372an
n(n—1)
8. (a) C:E(F732), £:F732, F:£+32
9 5 5
9(100)

(b) Water boils at 100°C.  When C =100, F = T+ 32=212.
Ans.  Water boils at 100 °C and 212 F.
(c) Water freezes at 0°C. When C=0, F = @ +32=32.
Ans.  Water freezes at 0°C and 32 °F.
(d) When F=995, C= 3(99.5 -32)=375.
Ans.  The normal body temperature is 37.5 °C.
9(40.5)
(e) When C=40.5, F= T+32 =104.9.

Ans.  His body temperature is 104.9 F.
9. Whenn=1,5=9. Whenn=2,5=13=9+4(1).
Whenn=3,5§=17=9+42). .. §=9+4n-1)=4n+5

10. Whenw=0,/=15. Whenw:lo,l=18:15+%(10),

When w=20, /=21 = 15+%(20). When w =30, /=24 = 15+%(30).

" l=15+iw
10
1. B= A;C, S C=2B-A
12. (a) °.° (m—1)cards should be sent by each of the n students. .. T'=n(n-1).

(b) Whenn=36, T =36(36-1)=1260. Ans.  The number of cards sent is 1260.
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Unit 5 Mathematics Exercises for Brilliancy 2 (2nd edition)

13. (@ k=an+b () k=an+b, k-b=an, .. n=k=b
a
© k=cn-D+d, k=c*=_nia, r=k=be_iq,
a a
ak =kc—bc—ac+ad, ak—kc=ad—-bc—ac,
k(a—c)=ad —bc—ac, .. k=m
a—=c¢
14. (@) 142+3+.... +1000 = 10000000+ D _ 55550
() 244+6+.....+1000=2(1+2+3+...... +500):2xwzzsosoo

() 1+3+5+..... +999

=(1+2+3+.....+1000) = (2+4 + 6 +......+1000) = 500500 — 250500 = 250000
(d) 500+501+502+...... +1000

=(1+2+3+..... +1000) - (1+2+3+...... +499)

499(499 +1)
2

=500500 - =500500-124750 = 375750

166833

(e) Sum=3+6+9+...... +999=3(1+2+3+...... +333):3x%

15. (a) Whent=0, s=-5(0-3)"+80=-45+80=35
Ans.  The height of the building is 35 m.
(b) " (=320, .. -50t-37<0, -5¢-3)>+80<80, s<80
Ans.  The maximum height the stone can reach is 80 m.
(c) The height is maximum when (1—3)> =0, ie.t=3
Ans.  The stone takes 3 s to reach the maximum height.

16. (a) 1 of the hall will be painted. (b) 1 + L
a a b x
(c) Whena=24,x=38, i+l:1 l:L, b=12,

24 b 8 b 12
Ans. It takes 12 hours for Simon to complete the work alone.
17. (a) By Formula A, when P=81,N= 104/81 = 10(9) =90
By Formula B, when P =81, N=0.85(81) + 15 = 83.85
(b) By Formula A, when N=50, 50=10JP, 5=+/P, P=5>=25
By Formula B, when N =50, 50 = 0.85P + 15,35 =0.85P, P=41.2
Ans.  Jane's original score is 25, and Susan's original score is 41.2.

(c) From the result of (b), original scores of 25 and 41.2 will become 50 using Formula A and

B respectively. Therefore, more students will pass the examination if Formula A is

adopted.
18. (a) Afﬁ, 3x=24-h, .. h=24-3x
24—h x
(x+8)h . 2
by V=" > x18 =9(x +8)(24 —3x) =9(192 - 3x%), .. V' =1728-27x

(c) Whenx=6, V =1728-27(6)" =1728—-972 =756.
Ans.  The volume of water is 756 cm’.
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Mathematics Exercises for Brilliancy 2 (2nd edition) Unit 5

(d

(©

19. (a)

(b)
(©)

20. (a)
(b)

21. (a)

(b)

22. (a)

(b)

Let H cm be the height of the container, %H =24-34)=12,H=18.
When the container is full of water, #=18 and x=a,
. 18=24-3a, 3a=6, a=2.
Whenx =2, V =1728-27(2) =1728-108 =1620
Ans.  The capacity of the container is 1620 cn’.

Height of the larger pyramid = (A + y), base area = b*
Height of the smaller pyramid = 4, base area = a

*. volume of the frustum = ébz(thy)—éazh = %(bzh—a2h+b2y)

a_ h , .. bh=ah+ay, bh—-ah=ay, .. h:a—y
b h+y

b—a
Combining (a) and (b), volume of the frustum

= L —anaby) = Lo axo-a) -2 s b1 = L+ ayay+°n)
3 3 b—a 3

= %(uby+a2y+bzy) = %y(u2+ab+bz)

3+12s—4r=7-12s, —4r=4-24s, r=-1+6s

@ r=-1+6[2] o rag, o= T
3 8

15+1 _,

(i) Ifr=15 t=

2 2 2 2
_ (a+b)a=b) a b *a——b—*g—é—LHS

(i) RHS = =
ab ab ab ab b a

@\::
a\w

(i)

:(z éj ; _(a+bya=b) 1 _a+b
b a) a-b ab a-b ab
b

@\m @

a+b
ab

i) c= , from the result of (a)(ii), c¢=

a
a-b ’
b

bc—1

. abc=a+b, abc—a=b, albc—-1)=b, a=

(i) Ifb=4andc= —%, a=

When r=3 and h = % =0.5, A=2n(3)*+2n(3)(0.5)=2lxn

Ans. Total surface area = 21 cm’.
A-2mr’

(i) A= 2 + 2mrh, 2mh = A - 2w, h=
2nr

396 2( )(7)
Gy h=—1) 38 _,

e

N
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Unit 6 Mathematics Exercises for Brilliancy 2 (2nd edition)

(c) Whenh=1,4= 2m? + 2mr = 2ar(r + 1).
Let 4’ be the new area.
A’ =2n(r—D[(r-1)+ 1]1=2ar(r-1),
A-A"=2mr(r+1)-2nr(r—1)=2mr[(r + 1) — (r— )] = 2ar(2) = 4nr
Ans. The required decrease is 4nr cn’.
23. (a) C=P+Q0= 5k+$+4k+5—i0 = 9k+?

(b) Whenn=80, C=129. 129:9k+%, k=13

(c) Whenn=48, C= 9(13)+% =137.
10550 — (137)(48)
(137)(48)

() WhenC=120, 9013)+2%_120, n=320.
n

Profit percentage = x100% =60.4% (3 sig. fig.)

Ans. At least 320 suits.

Unit 6 Congruent triangles

. (a) AABC=zAPRQ (b) AXYZ=ALMN
2. (a) a=55°b=11 (b) x=32°,y=5
(6) x=90°y=20 (d) a=180°-35°—-28°=117°b=8.5

3. (a) z=NM=QO (corr. sides, =As), QO =QP =15 cm (corr. sides, =As),
. z=5cm. ZQOP=53° (base Ls, isos. A);
ZQ=180° —53° x 2 =74° (£ sum of is0s. A)
x=/NMO = ZQOP = 53° (corr. Zs, =As); y=Z£Q=74° (corr. Ls, =As)

(b) AB=CD (corr.sides, =As), .. 2a-1= %a+4, %a:S, a=10
BC=DA (corr.sides,=As), .. 4b+1=15 4b=14, b=3.5
(c) BE=BD (corr. sides, =As), .. x=12
AB=CB (corr.sides,=As), .. y+12=9+x=9+12=21, y=21-12=9
4. (a) l4cm (b) 17cm (¢) 8cm
. (a) 53° (b) £X=180°-53°—-66°=61° (c) 61°
6. (a) APQR =ALMN (SAS) (b) AABC =AYXZ (RHS)
(¢) APQR = AFED (AAS) (d) AMNL =AYXZ (ASA)
7. (a) yes, AABC =AZXY (SAS) (b) yes, ALMN = AZXY (SSS)
(c) no (d) yes,AXYZ =ALMN (AAS)
(e) yes, AABC = AEFD (RHS) #® no
8. (a) AABC=AZYX (RHS) (b) APQR =AXYZ (or: AYXZ) (SAS)

(¢) APQR=z=AZYX (AAS)
9. ADAB = ADEC (RHS)
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10. ZCDE = ZFED ("." ZCDF + £ZFDE = ZFEC + ZCED),
ZCED = ZFDE, DE=ED, .. ACED = AFDE (ASA)
11. (a) In AADB and ABCA, AB=BA (common), AD =BC and BD =AC (given),
.". AADB = ABCA (SSS)
(b) 4ZDAB=ZCBA (corr. Zs, =As)
12. (a) In ADAB and ADEC, AB=ECand AD =ED (given), ZBAD = ZCED =90° (given).
.. ADBA = ADCE (RHS)
(b) ZECD = ZABD (corr. Zs, =As)
ZABD =180° - 90° — 68°=22° (ZLsumofA), .. ZECD=22°
13. (a) In APQN and APRM,
PN =PM (given), ZPNQ = 2ZPMR =90° (given),
ZQPN = ZRPM (common), .. AQPN = ARPM (ASA).
(b) QN=RM (corr. sides, =As)
14. ZEGF = 180°—-60° — 70° = 50° (£ sum of A)
In AEFG and AHGF, FG = GF (common), ZEFG =ZHGF (given),

ZEGF = ZHFG (proved), .. AEFG = AHGF (ASA)
15. (a) In ACEF and ACDH, ZC=ZC (common), CF = CH (given),
ZCFE =90° = ZCHD (given), .. ACEF = ACDH (ASA).
(b) CD = CE (corr. sides, = As)
16. (a) P No, the two triangles (b) p P
6¢cm A . 6 Scm or 8cm
o 8cm will be congruent cm, 6om\ ¥52°
R (. SAS) Q SR QR
(c) P No, the two triangles (d) P " No, the two triangles will
cm
@ will be congruent be congruent
QAR .. QA—3Ung ..
[0cm (. ASA) (.7 AAS)
(e) P 682 P52 ® r No, the two triangles will
0 O
68 Q %6()“ R &n be congruent
QFA—20R Q 6em R (. RHS)
() B No, the two triangles
8cm will be congruent

Q6am R ("." SAS)
17. ZRPQ=4ZSPQ and ZPQR = ZPQS (given), PQ =PQ (common),

.. ARPQ=ASPQ (ASA), .. RP=SP (corr. sides, =As)
18. (a) AQNP. In ARMP and AQNP, PM = PN (given), PR =2PN = PQ (given),
ZRPM = ZQPN (common), .. ARMP=AQNP (SAS)

(b) £ZPNQ=ZPMR (corr. Zs, =As)
19. JoinAC. InAABC and AADC, AB=AD and BC =DC (given),

AC =AC (common), .. AABC=AADC (SSS), .. ZB= 4D (corr. Zs, =As)
20. ZCED + ZFEC = ZFDE + ZCDF (given), i.e. ZFED = ZCDE

In AEDC and ADEF, ZCED = ZFDE (given), ZFED = ZCDE (proved),

ED =DE (common), .. AEDC = ADEF (ASA), .. EC=DF (corr. sides, =As)
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21.

22.

23.

24.

25.

26.

217.

28.
29.

30.

31.

(a) In APMQ and ARMQ, Q
PM =RM (given), PQ=RQ (given), QM = QM (common)
.. APMQ = ARMQ (SSS), A
. ZPMQ = ZRMQ  (cort. Zs, =As), P M

. ZPMQ + ZRMQ = 180° (adj. Zs on st. line),

. ZPMQ=ZRMQ =90°, ie.QM LPR Q

(b) In APMQ and ARMQ, .
QM L PR (given), PQ=RQ (given), QM =QM (common)
.. APMQ = ARMQ (RHS), .. PM =RM (corr. sides, =As) P

Join QS. In AQPS and ASRQ,

PS =RQ and PQ = RS (given), QS = SQ (common).

.. AQPS = ASRQ (SSS), .". ZQSP= ZSQR (corr. Ls, =As)

ZEGF = 180° — 73° — 59° = 48°

In AFGE and AGFH, FG = GF (common),

ZEFG = ZHGF =59° (given), ZEGF = ZHFG = 48° (proved),

.. AFGE = AGFH (ASA), .. EF =HG (corr. sides, =As)

In AQLM and AQNM, QL = QN (given), QM = QM (common),

ZQLM =ZQNM = 90° (given), .. AQLM = AQNM (RHS),

.. LM =NM (corr. sides, =As).

In ALPM and ANRM, LM =NM (proved), ZMLP=ZMNR =90° (given),

PM =RM (given), ... ALPM =ANRM (RHS)

(a) In AABC and AEDC, ZA= ZE (given), ZC= ZC (common),
BC =DC (given), .. AABC = AEDC (AAS),
.. AB=ED (corr. sides, =As)

(b) "." AABC = AEDC (proved), .. AC=EC (corr. sides, =As),

but BC = DC (given),
.. AC-DC=EC-BC, ie.AD=EB
In AAEB and ADEC, AE = ED and BE = EC (given),
ZAEB = ZDEC (vert. opp. £s), .. AAEB=ADEC (S.A.S.),
. ZABE = ZDCE (corr. Zs, =As), .. AB//CD (alt. Zs equal)
(a) ZCDE+ ZCDF=90°, ZCDE+ ZADE=90°, ..ZCDF=/ADE
(b) AD=CD, ZEAD=90°=/FCD, ZADE = ZCDF [from (a)],
.. ZAED = ACFD (ASA)
/BAD =60°=ZCAE, BA=CA, AD=AE, .. ABAD=ACAE (SAS)
In AABE and ACBD, AB = CB and BE = BD (equilateral As),
ZABE = ZCBD = 60° (equilateral As), .. AABE = ACBD (SAS),
. Z/BAE = ZBCD (corr. /s, =As)
In AABD and ACBE, AB =CB and BD = BE (equilateral As),
ZABD = ZABC — ZDBF = 60° — ZDBF (equilateral A),
ZCBE = ZDBE — ZDBF = 60° — ZDBF (equilateral A), .. ZABD = ZCBE,
.. AABD = ACBE (SAS), .. AD = CE (corr. sides, =As)
(a) In AABF and ACBE, AB = CB and BF = BE (equilateral As),
ZABF = ZABC — ZFBC = 60° — ZFBC (equilateral A),
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32.

33.

34.

35.

36.

37.

ZCBE =/FBE — ZFBC = 60° — ZFBC (equilateral A), .. ZABF =ZCBE,
.. AABF = ACBE (SAS), .". AF = CE (corr. sides, =As)

(b) ABCE. In AFDE and ABCE, DE = CE and FE = BE (equilateral As),
Z/DEF = ZDEC — ZFEC = 60° — ZFEC (equilateral A),
ZCEB = ZFEB — ZFEC = 60° — ZFEC (equilateral A),
..ZDEF = ZCEB, .. AFDE = ABCE (SAS).
." AFDE = ABCE (proved), .". FD =BC (corr. sides, =As),
but AB = BC (corr. sides, =As), .. FD=AB

(a) In AABD and AACE, AB = AC and AD = AE (equilateral As),
ZBAD = ZCAE = 60° (equilateral As), .. AABD = AACE (SAS),
..ZABD = ZACE (corr. /s, =As)

(b) In ACDF and ABDA, ZACE = ZABD (proved),

ZCDF = ZBDA (vert. opp. £s), .. ZDFC = ZDAB (the 3rd40fA).
Z/DAB = 60° (equilateral A), but ZDFC = x + y (ext. £ of A),
Lox+y=60°
(a) In AACE and ADBF, AE = DF and CE = BF (given),
AC=AB +BC and DB =DC + BC, but AB = DC (given), .. AC=DB,

.. AACE = ADBF (SSS), .".ZA=ZD (corr. Zs, =As),
.. AE//DF (alt. Zseq.)

(b) In ABAE and ACDF, ZA= /D (proved), AE =DF and
AB =DC (given), .. ABAE = ACDF (SAS),
.. EB=FC (corr. sides, = As)

(a) In ABAE and ACDE, BA = CD (given), BE = CE (given),

AE=DE = %AD (given),

.. ABAE = ACDE (SSS), .. ZBAD =ZCDA (corr. Zs, =As)
(b) In ABAD and ACDA, AB =DC (given), AD = DA (common),
ZBAD =ZCDA (proved), .. ABAD = ACDA (SAS),

.". BD = CA (corr. sides, =As)
(a) 4BAE=/BAC- ZCAE, ZACD = ZFDC - ZCAE (ext. Zof A),
but ZBAC =ZFDC (given), .. ZBAE=ZACD
(b) In AABE and ACAD, AB=CA (given), ZBAE = ZACD (proved),
ZAEB = 180° — ZBEF and ZCDA = 180° — ZFDC (adj. Zs on st. line),
but ZBEF = ZFDC (given), .. ZAEB=ZCDA,
.. AABE =z ACAD (AAS), .". BE=AD (corr. sides, =As)
In ABCD and AACE, BC =AC and CD = CE (equilateral As),
ZACB =ZECD = 60° (equilateral As), ZACD =60°—50°=10°,
LZECA=60°-10°=50°=«£DCB, .. ABCD = AACE (SAS),
.. 8= ZCBD (corr. £s,=As), .. 6=180°—-100°—-50°=30°(Z sum of A)
(a) In AABPand ACBS, PB =SB (given), ZAPB=ZCSB =90° (square),
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ZABP =ZCBS (vert. opp. £s), .. AABP=ACBS (ASA),
.. AB = CB (corr. sides, =As)
(b) In AABR and ACBR, BR=BR (common), ZABR = ZCBR (given),
AB =CB (proved), .. AABR =ACBR (SAS), .. AR =CR (corr. sides, =As).
. AABR = ACBR (proved),
*. the | distance from B to AR = the | distance from B to RC

=BS :%XQ =4.5cm

38. In AQBP and ARCQ, a; = a> (given), QB = RC = 6 cm (given),
ZBQP+az=a, + ZCRQ (ext. L of A), .". ZBQP=ZCRQ (a3 =ay),
.. AQBP = ARCQ (ASA), .. BP=CQ =3 cm (corr. sides, =As)
39. (a) PQ=2PA=2AQ and PR =2PB=2BR (mid-points)
o PQ=PR, .. 2PA=2AQ=2PB=2BR, PA=AQ=PB=BR
In ABPQ and AAPR, PQ =PR (given), PB =PA (proved),
ZBPQ = ZAPR (common £), .. ABPQ=AAPR (SAS), ..ZQ=ZR (corr. Ls,
=As)
(b) InAACQ and ABCR, ZACQ = ZBCR (vert. opp. £s), AQ =BR (proved),
ZQ = ZR (proved), .. AACQ=ABCR (ASA)
40. (a) ZABC=60° (equil. A), ZEBF=60°—18°=42°,
Z/BED = 180° — 90° — 42° = 48° (£ sum of A)
(b) InABEF and ABDF, ZBDF =48° (given), «BEF =48°(from (a)),
../BEF = Z/BDF, ZBFE = ZBFD =90° (given), BF =BF (common side),
.".ABEF = ABDF (AAS)
(¢) (i) InAAEF and AADF, EF =DF (corr. sides, =As), ZAFE = ZAFD =90° (given),
AF = AF (common side), .. AAEF = AADF (SAS)
(ii)) ZEAF =60° (property of equil. A), ZDAF = ZEAF (corr. Zs, =As) = 60°
ZEBF =42° # /DAF, .". AD is not parallel to EB (alt. Zs not equal)
41. (a) (i) «BAD=ZEAC (given), ZBAD - ZCAD=ZEAC- ZCAD, ZBAC=ZEAD,
BA=EA (given), «B=ZE (given), .. AABC=AAED (ASA)
(ii) AC =AD (corr. sides, =As), .".ZADC = ZACD (base s, isos. A) = 80°,
ZCAD = 180° — 2(80°) = 20° (£ sum of A)
(b) Let ZLBAC =3k, ZCBA=4k. ZEAD = ZBAC (corr. £s, =As) =3k
ZACB = ZCAE (alt. Zs, BC// AE)
=20° + 3k,
/BAC + ZCBA + ZACB = 180° (£ sum of A)
3k + 4k + (20° + 3k) = 180°, k= 16°
ZADE = ZACB (corr. Zs, =As)
=20°+3(16°) = 68°
42. (a) AS=BQ (given), PS =PQ (given), ZASP = ZBQP = 90° (given),
.. ASPA = AQPB (SAS)
(b) (i) 4£BPC:ZCPS:ZSPA=3:1:2.
Let ZBPC =3k, ZCPS=k and ZSPA=2k.
ZQPB = ZSPA (corr. £s, =As) =2k
ZQPB + ZBPC + ZCPS = ZQPS =90°,  2k+3k+k=90° k=15°,
.. ZSPA=12(15°)=30°
(i) ZAPC=ZAPS + £ZSPC =2k + k=3k= 4ZBPC,
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(b)
(©)
(d)
(e)
®

(b)
(©

(d)

®

(2
(h)
(@)

PC =PC (common), PA=PB (corr. sides, =As), .".APAC = APBC (SAS)
(iii) LCPS: 4ZSPA=1:2, .. ZCPS= %(30") =15°

ZPCS =180° — ZSPC — £ PSC = 180° — 15° — 90° = 75°

Z/PCB = £ZPCS (corr. Ls, =As) =75°

ZRCB = 180° — ZPCS — ZPCB (adj. Zs on a st. line)
=180° — 75° - 75°=30°

Isosceles triangles

_ 180°-90°
=
2(2y—-8)°+3y°=180°, 7y°=196°, .. y=28
(180°—-2y°)x2+y°=180°, 360°—4y°+y°=180°, CLy=60
(°+y°)x2+4y°=180°, 8y°=180°, .. y=225
2(y+5)°=0By-18)°, 2y+10=3y-18, .. y=28
180°-2(2y°)=5y°, 9y°=180°, .. y=20
The third angle = 180°—32°—74° = 74° (£ sum of A),
.o 4y—-21=y+12(sides opp.,eq. £Ls), 3y=33, .. y=11
ZR=/S=y(base s, is0s.A); y+y=72°(ext. Lof A),2y=72°, .. y=36°
Z EGF =180° - 120° = 60° (adj. Zs on st. line);

=45°

m+ 60°+ 60° = 180° (£ sum of isos. A), .". m=60°
Z A= ZABD =35° (base Zs, isos. A); £ DBC =n (base Zs, isos. A);
n+n+35°+35°=180° (L sumof A), 2n=110°, .. n=55°

Z CDE =76° (alt. /s, AB // CD); £ ABE =115°—76°=39° (ext. £ of A);
£C=/ABE =39° (alt. /s,, AB// CD), .. x=4£C=239°(base Ls, isos. A)
ZLMN = 180°—90°—63° = 27° (£ sum of A);

ZKLN =27° (alt. Zs, LK /NM); ZKML = ZKLN = 27° (base £s, isos. A);

b+27°+27°=180° (£ sum of A), .. b=126°
Z/BCA = ZA=50° (base Zs, isos. A); ZCBD = x (base Zs, isos. A);
x+x=50°(ext. L of A), 2x=50° .. x=25°

ZCEB = 180° —25° - 85° =17 /s, is0s. A);
y+70°=85°(alt. Zs, AB// DF), .". y=15°
/S = ZSQR (base Ls, is0s. A); 2 ZSQR +46° =180° (£ sum of A),
ZSQR =67°, ZQRP= ZSQR = 67° (alt. Zs, SQ//RP);

" PR=PQ (given), .. ZQRP=,PQR =67
a+67°+67°=180° (£ sumof A), .. a=46°

3. ZC=ZABC (base Zs, isos. A);

2 ZC +38°=180° (£ sum of A),

/BDC = £ZC =71° (base Ls, isos. A); ZC=71°
. ZABD = 71° —38°=133° (ext. Zof A)
4. /R = ZPQR (base /s, isos. A);

2 /R+y=180°(ZLsumofA), R :900—%
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X+ ZR=90° (ext. Lof A), x = 90°—[90°—%] :%, Sy=2x
5. ZCBD=a (base Ls, isos. A); ZA= ZACB (base /s, isos. A);

/A+ Z/ACB=a(ext. Lof A), 2 /A=a, AA:%

b=/D+ /A :a+§:37“ (ext. Zof A)
6. (a) InAACD, 4D =ux (base Ls,isos. A).

In ABCD, ZD =y (base £s,is0s.A); .. x=y.
(b) ZLABC= 4D +y=2x (ext. Lof A)
ZACB = ZABC = 2x (base Zs, is0s. A)
x+2x+2x=180° (L sumof A), 5x=180° .. x=36°
7. InAABC, ZBAC =0 (base Zs,is0s.A), .. ZB=180°-20 (L sum of A).
In AADC, ZADC =6 (base £s, is0s. A), .. ZDAB=2/B=180°-26.
/B + ZDAB = ZADC (ext. Zof A), 2(180°-20)=0, 50=360°, .. 6=72°
8.  ZABC = 18° (base s, iso0s. A)
ZBCD =18°+ 18°=36° (ext. Lof A), .. ZBDC =36° (base s, isos. A)
ZEBD =36° + 18° = 54° (ext. Zof A).
. BD=DE (given), .. ZBED =54° (base Zs, isos. A);
ZEDF = 54° + 18° = 72° (ext. Zof A)
*." DE =EF (given), .. ZEFD =72° (base s, is0s. A),
UL 0=172°+18°=90° (ext. Lof A)
9. ZDBC =20° +28° =48° (ext. Lof A);
ZC=180°—28° —20° — 84° = 48° (£ sum of A).
. /ZDBC=/ZC=48° .. DB=DC (sides opp., eq. £s), .. ABCD is isosceles.

10. Join BD.
ZCBD = ZCDB (base Zs, isos. A), but ZABC = ZADC (given),
..ZABC -«ZCBD = ZADC —-ZCDB,
ie. Z~ABD=/ADB, .. AB =AD (sides opp., eq. £s) B Sp
11. £XYZ = £ZXZY (base /s, isos. A), C
but £ZXYA=ZAYZ and LXZA=ZAZY (given)
UL 24AYZ =2 LAZY, LAYZ=ZAZY, .. AY =AZ (sides opp., eq. £8)
.. AAYZ is also isosceles.
12. In AABD and AFEC, AB =FE (given), £B= ZE (given),
BD=BC+CD=DE+CD=EC(." BC=DE), .. AABD =AFEC (SAS),
*. ZGCD = ZGDC (corr. Ls, =As), .". GC = GD (sides opp., eq. £s),
.. ACDG is isosceles.
13. (a) In AABC and ACDA, AC = CA (common),
ZACB = a; = a; = ZCAD (given),
ZCAB=a; + by=a,+ b= ZACD (given), .. AABC=ACDA (ASA)
(b) ".© AABC = ACDA (proved), .. BC=DA (corr. sides, =As);
" a;=ay (given), .. EA=EC (sides opp., eq. £s);
BE=BC-EC=DA-EA=DE, .. ABDE is isosceles.
14. ZBPQ = £ZBQP (base Zs, isos. A);  £ZBPQ =x + z (ext. Zof A),
. ZBQP=ZBQP=x+z (base Ls, isos. A); ZCQR =y —z (ext. Zof A);
* ZBQP = ZCQR (vert. opp. £s),
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20.

21.

22.

23.

L xtz=y-z, 2z=y-x, ..z :%(y—x)

. QR=RS (given), .".ZRSQ =40° (base Ls, isos. A);

ZSRQ = 180° — 40° — 40° = 100° (£ sum of A). ZPQR = 60° (equi. A),
ZPRS = ZPRQ + ZSRQ = 60° + 100° = 160°.

. PR=RS (given), ..ZPSR =0 (base Zs, isos. A)

20 +160° = 180° (£ sum of A), 26=20°, .. 6=10°

. CD=CE (given), ..ZCDE = ZE (base Zs, isos. A); F

. CD=CF (given), .. ZCDF = ZF (base Zs, isos. A); c

ZCDE + ZE + ZCDF + ZF = 180° (£ sum of A),

2 ZCDE +2 ZCDF =180°, ZCDE + ZCDF =90°, D E
*. ZFDE =90°

ZA=ZC (base Zs, is0s. A); ZBQC =0+ ZA (ext. Zof A);
/BQC+ ZC =30 (ext. £ofA); .. 0+ZA+/A=30, 2/A=20, ZA=0,
.. AAQB is isosceles (sides opp., eq. £s).
(a) InAABC, ZC=2a (base Zs, isos. A),
. 2a+2a+100°=180° (£ sum of A), 4a=280° a=20°
2a+a+2b=180° (ext. Lof A), 100°+a=2b, 2b=120°, b=060°.
. ZDEA=2a+b=2(20°) + 60° =100° (ext. Lof A)
(b) In AABD and AAED, AD =AD (common), ZBAD = ZDAE (given),
/DEA = /B =100° (proved), .. AABD = AAED (AAS),
. DB = DE (corr. sides, =As)

. (@) " QP=QR (given), .. ZP= ZQRP (base Ls, isos. A);

" AP=AB (given), .. ZP=ZABP (base Zs, isos. A),
.. AB// QD (corr. Zs eq.)
(b) In AABC and ADRC, AB = DR (common), ZABC = ZDRC and
Z/BAC = ZRDC (alt. Zs,AB// QD), .. AABC = ADRC (ASA),
. BC =RC (corr. sides, =As), 1i.e. C is the mid-point of BR.
" AABC = AEDC (given), .. x=68° (corr. Zs, =As),
. BC=DC (corr. sides, =As), .. ZBDC=x=68° (base Ls, isos. A),
y+68°+68°=180° (L sumofA), .. y=44°
Draw MN L BC. A B
In ABMN and ACMN, MN = MN (common), M
MB =MC (given), ZMNB = ZMNC = 90° (construction),
.. ABMN =z ACMN (R.H.S.) D C

.. BN=CN = %BC (corr. sides, =As),

.". Area of ADMC :%xDCXCN:%(\/ﬁ)(%\/E):%:M cm?

(a) ".° LZACB=a (base Zs, is0s. A), .. ZCBD =2a (ext. Lof A),
. ZFDE = 2a (corr. Zs, BC // DF).
In ADEF, ZDFE = b (base Zs, isos. A),
Cob+b+2a=180° (L sumof A), 2a+2b=180° .. a+b=90°
(b) a+b+ ZAGE =180° (Lsum of A), 90°+ LAGE=180°, .. ZAGE =90°
Let ZPHQ = ZPQH = a (base Zs, is0s. A); .. ZPQK=a-0
Let ZRKQ = ZRQK = b (base s, isos. A).
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ZPQK +RQK = 100°, i.e.(a—0)+b=100° a+b=100°+0
InAHKQ, a+b+0=180°(ZsumofA), .. a+b=180°—0.
©. 100°+0=180°—0, 20=80°, .. 0=40°

24. (a)

(b)

25. (a)

(b)

26. (a)

(b)

(©)

27. (a)

(b)

(©
28. (a)

ZPLM = a (base Zs, isos. A), .". ZP=180°—2a (£ sum of A);

ZRNM = b (base Ls, isos. A), .. ZR=180°—2b (L sum of A);

ZP+ /R + 6 =180° (£ sum of A),

(180° —2a) + (180° — 2b) + 0 = 180°, 360°—2a—2b+6=180° .. 6=2a+2b—180°

0=2a+2b—180°, 2a+2b=0+180°, .. a+bh :%+90°
a+ b+ ZLMN = 180° (adj. £s on st. line),
%+90° + ZLMN = 180°, .. ZLMN :90°—%

In AABC, LA = ZACB (base Zs, isos. A),

o 2 ZA+20°=180° (£ sumof A), £A=280°and LACB = 80°.
In AACD, ZA=ZADC (base Zs, isos. A),

2 LA+ ZACD = 180° (£ sum of A),

2(80°) + ZLACD =180°, ZACD=20°, .. ZDCE =80°-20°=60°.
In ADCE, ~DEC =_2/DCE (base /s, isos. A),
ZCDE +2(60°) = 180° (£ sum of A), .. ZCDE = 60°
ZEDB = 60° — 20° = 40° (ext. Zof A); .".ZEFD =40° (base s, isos. A);
ZFEB = 40°—20° =20° (ext. Zof A); '.© ZFEB= 4£B=20°,

". BF =EF (sides opp., eq. £s), .. AC=EF=BF=6cm

In AABC and ACDE, BC=DE and AB=CD (given),
ZABC = ZCDE = 180° — 94° = 86° (adj. £s on st. line),
. AABC = ACDE (SAS), .. AC=CE (corr. sides, =As),
. AACE is isosceles.
* AABC = ACDE (proved), ..ZBAC =y (corr. s, =As),
x+y=94° (ext. Zof A); but 35°+x+0+y=180°(adj. £Ls on st. line),
C.0+94°+35°=180°% .. 6=51°
In AACE, AC = CE (proved), .. ZCAE = ZCEA (base s, isos. A),
.. 2 ZCEA+51°=180° (£ sum of A), ZCEA=64.5°,
..ZCED = 180° — 52° — 64.5° = 63.5° (adj. Zs on st. line);
But x = ZCED (corr. Ls, =As),
. x=63.5%and y =94° —x =94° — 63.5°=30.5°
AC =vAB> +BC? =[(4+3)” +24> =625 =25 cm;
7x24 BDx25
2
Leta= ZBCE = ZDCF. ZBEC=180°-90°—a=90°—a (£ sum of A);
ZDFC =180°-90°—a =90° — a (£ sum of A);

Area of AABC =

, .. BD=6.72cm

But ZBFE = ZDFC (vert. opp. £s), .. ZBFE=90°-a= ZBEC,
*. ABEF is isosceles (sides opp., eq. £s)
BF=BE=4cm(proved), .. FD=BD-BF=6.72-4=3.72cm

Let ZAQR =x and ZAPB =y.
. BP=BA (given), .". ZPAB =y (base Ls, isos. A)
* RQ=RA (given), .". ZRAQ =x (base £s, isos. A)
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ZBAR = 180° —x —y (adj. Zs on st. line),

ZPQR=180"-x—y (L sumofA), .. ZBAR=/PQR

(b) In AABR and ARCQ, ZBAR = ZCRQ (proved),

ZABR = ZRCQ (corr. Zs, QC // AB), RA=RQ (given),

. AABR = ARCQ (A.A.S.)), .. AB=CR (corr. sides, =As)
29. ZBCE+ ZECD = ZA+ ZCBA (ext. Z of A),
.. 90°+ ZECD =90° + ZCBA, i.e. ZECD = ZCBA.
In AECD and ACBA, ZECD = ZCBA (proved),

CD =AB (given), ZEDC =/CAB=90° (given), .". AECD =ACBA (AAS),

.. EC=CB (corr. sides, =As), i.e. ABCE is isosceles
30. (a) ZQRS+ PQR =180° (int. Zs, PQ// SR)

ZQRS +123°=180°, ZQRS=57°

ZQSR=2QRS =57° (base Ls, is0s. A),

ZRQS =180° — ZQSR — ZQRS (£ sum of A)
=180° —57° - 57° = 66°

(b) £PQS = ZQSR =57° (alt. Zs, PQ // SR)

ZPSQ =180° — ZPQS — ZQPS (£ sum of A)
=180°—57° - 66° = 57°

. /ZPQS = ZPQS, .. PQ=PS (sides opp., eq. £s)

31. (a) ZACB = ZABC (base s, isos. A)
~ 180°-20°
2

/BDC = ZBCD = 80° (base Zs, isos. A),

ZCBD =180 — ~BDC — BCD (£ sum of A)
= 180° — 80° — 80° = 20°

Z/DBE = ZABC — ZCBD = 80° — 20° = 60°

/BED = ZDBE = 60° (base Zs, isos. A)

/BDE = 180° — /DBE — ZBED (£ sum of A)
=180° — 60° — 60° = 60° = /DBE

=80° (£ sum of A)

. BE =DE (sides opp., eq. £s), but DE=BD (given),

.". ABDE is an equilateral triangle.
(b) ZEDF = 180° — /BDC — /BDE (adj. Zs on st. line)
= 180° — 80° — 60° = 40°
ZDFE = ZEDF (base s, isos. A) = 40°

20° + ZAEF = ZDFE (ext. Zof A), ZAEF =40°-20°=20°

ZAEF = ZEAF, .. AF =EF (sides opp., eq. £s),
i.e. AAEF is an isosceles triangle.
() «BEF =180° — ZAEF (adj. Zs on st. line)
= 180° —20° = 160°

BE =DE =EF
. ZBFE = ZEBF (base Zs, isos. A)
_ 180°-160°

3 (£ sumof A) = 10°,

/BFC = ZDFE — ZBFE = 40° — 10° = 30°

Answers
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Unit 8 Angles related to polygons

1. (a) AGFE, AGCE, ADCE, ADAE (b) ABCF, ADCE
(¢) No. (d) Yes, itis an ext. £ of ADCG and ADCE. (e) No.
2. (a) y=180°-135°=45° (adj.Zs on st. line)
x+y=128° (ext.Zof A), .. x=128°-45°=83°

(b) £C=120°-35°=85° (ext.ZLofA). x=/C=285° (alt.Ls, AB//CD)
(¢) ZSTR = 180°—-40°-80°=60° (£ sum of A)

y=ZSTR = 60° (vert. opp.£s).

x+y=110° (ext.ZofA), .. x=110°-60°=50°
(d) ZCEF = 180°-108°=72° (adj.Zs on st. line),

. ZBCA=72°+35°=107° (ext.ZLof A),

. 0=54°+107°=161° (ext.ZLof A)

(e) ZBAD =y (base Zs, isos. A), «ZBDC =32° (base s, isos. A)

ZBAD +y=/BDC (ext. Zof A), .. y+y=32° y=16°
(f) reflexZEFG =360° — 0 (Zs at a pt.)

28°456°+46°+(360°—-0) =360° (Lsum of quad.), .. 6=130°
3. (a) The angle sum= 180°(4-2)=360° (b) The angle sum = 180°(5-2) = 540°
(c) The angle sum = 180°(6—-2) = 720° (d) The angle sum = 180°(8 —2) =1080°

(e) The angle sum = 180°(15-2) = 2340° (f) The angle sum = 180°(18 —2) = 2880°
4. (a) x+2x+118°+(x+23°)+151°=180°%3 (L sum of polygon), 4x=248°, x=62°
() y+(y—65°)+119°+108°+90°=180°x3 (L sum of polygon), 2y =288°, y=144°
(¢) x+50°+(180°—88°)+100°=360° (sum of ext. Zs), x=118°
(d) 43°+a+130°+39°+(360°—-172°) =180°x3 (£ sum of polygon), a =140°
5. (a) Lettheno.ofsidesben. 180(n—2)=2520, n= %+ 2=16

(b) The no. of side 3060 +2=19 (c) The no. of side = M+ 2=29
180 180

6. Letx bethe no. of sides. 180(x—-2)=16x90, x-2=8, x=10

Ans.  The number of sides is 10.
7. Letnbethe no. of sides. 180(n—2)=2x180(14-2), n—-2=24, n=26

Ans.  The number of sides is 26.
8. (a) Apolygon is a closed area made up of straight lines.

Aregular polygon is a polygon with all sides equal and all angles equal.
(b) Equilateral triangle, square, regular octagon.
360

9. (a) Each exterior angle = 180°-140°=40°, .". no. of sides = 0 9
(b) No. of sides = _360 = 360 =15 (¢) No. of sides = _360 = 360 =45
180-156 24 180-172 8

10. 37+88+96+101+144+x+(§x711):180><(772), %x:445, x =267

11. Let the size of the remaining angle be x. ~ .". Each of the equal angles = x+42°.
5(x+42°)+x=180°(6-2), 6x=510°, x=285°.
Ans.  The remaining angle is 85 ©
12. The sum of interior angles = 360°,
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17.

18.

19.

20.

21.

22.

23.

24.

*. the largest angle = 360°XL = 360"><£ =135°
24+3+5+6 16
. (a) 360° (b) 360°
. (a) no. of sides = % =8 (b) no. of sides = 360 =12
360

(¢) no.ofsides= — =24
15

. Lettheno. of sidesben. 180(n—2)=360, (n-2)=2, n=4. Ans. 1t has 4 sides.
16.

Let the no. of sides be n.  180(n—2)=4x360, (n-2)=8, n=10

.". The size of each interior angle = 4X1360 =144°
Let each exterior angle be x. .". Each interior angle = 6x+12°
ox+(6x+12°)=180°, 7x=168°, x=24°. .. The no. of sides = % =15

(&) InAACL ZJIE=b+e(ext. ZofA). InABDJ, ZIJE=a+d (ext. Lof A).
In AJIE, ZJE+ ZIJE+c¢=180° (L sumofA), .. b+e+a+d+c=180°
(b) InAACE,a+c+e=180° (Lsumof A). InABDEF,b+d+f=180° (L sum of A).
. a+b+c+d+e+ f=180°+180°=360°
(c) ZAIG=e +f(ext. ZofA); ZEGH=a + b (ext. Z of A);
ZCHI=d + ¢ (ext. Zof A).
ZAIG + ZEGH + ZCHI =360° (sum of ext./s), .. a+b+c+d+e+f=360°
(d) a+b+c+d+e+ f+g+h+i=180°(10-2)=1440° (Lsum of polygon)
(e) The sum of interior angles of the hexagon = 180°(6 —2) = 720°
a+b+c+d+e+ f=360°x6—720°=1440°

The smallest exterior angle = 360°x v =360°x L =24°
1+2+3+4+5 15

.". The largest interior angle = 180° —24° =156°

ZAFE=a + b (ext. Lof A), ZAFE +c =d (ext. Lof A)

Co(@+b)+e=d, c=d—-a-b

Let the original no. of sides be n.

.". The no. of sides of the new polygon is 2x.

180°(n—1) 180°(n-2) _
n ’ n B
nol A 3 3-4n-8, n=5. . 20=10.
n-2 3

Angles at a point = 360°; to tessellate, the interior angle must be a factor of 360°.

Each interior angle of a regular hexagon = W =120° which is a factor of 360,

4:3,

‘. regular hexagons can tessellate.

180°(8—2)

Each interior angle of a regular octagon = =135° which is not a factor of 360,

*. regular octagons cannot tessellate.

b=060° (alt. Zs,// lines), 2a+60°=2b (ext. £ of A),
. 2a+60°=60°x2, a=30°

Leta=ZQPS = ZSPR, b=ZQRS =4SRP
. 2a+54°+2b=180° (LsumofA), a+b=63°
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25.

26.

27.

28.

29.

30.

31.

32.

33.

0+a+b=180° (LsumofA), .. 6+63°=180°, 6=117°
Letx=ZABE = ZEBC, y=ZACE=ZECD

ZACD =80°+ 2x (ext. L of A), .. 2y=80°+2x, y=40°+x, y-x=40°
EBC + ZBEC = ZECD (ext. Zof A), .". x+ £ZBEC=y, ZBEC=y-x=40°

(x=5°)+2(x+10°) + x + (x +30°) +[180° — (x + 25°)] = 360° (sum of ext. £s)

. 5x—x+200°=360°, 4x=160°, x=40°

ZC =y (corr. Zs, DE//AC), .. x+y+90°=180° (£LsumofA), x+y=90°.....(%1)
x+2y=125° (ext. Zof A) ....... (ii)

@{)-(@1), .. 2y—-y=125°-90°, y=35°, x=90°-35°=55°

2x+y+100°+x+y=180°x3 (L sum of polygon), .. 3x+2y=440°....... @)
60°+100°+x+ y =360° (L sum of quad.), x+y=200°....... (ii)

1) —(@)x2, .. 3x+2y-2(x+y)=440°-2x200°, x=40°
»=200°—x=200°—-40°=160°

Z/FAE =/AFE = 60° (equil. A). /BAE = %5(5—2) =

108° (£ of regular polygon)
. ZBAF = 108°-60°=48°. " AB=AE,AE=AF, .. AB=AF
In AABF, /AFB = w —66° (£ sum of isos. A)
Similarly, ZEFD=66°, ZAFB + 60°+ ZEFD +x=360° (s ata pt.)
. x=360°-60°—66°x2=168°
Let ZA=0. ZC=ZA=0 (base Ls,isos. A), £B=/A=0 (base Ls, isos. A)
/BFC=/A+ /B =0+0=20 (ext. £ ofA).
" CE=CF, .. ZCEF=ZBFC =20 (base Ls, is0s.A).
Z£C+ ZCEF+ ZBFC = 180° (£ sum of A), £0+26+26=180°, 6=36°, .. LA=36°

180°% (5-2)
5

(a) ZEAB = ZABC = =108° (£ of regular polygon)

AB=BC, .. ZBCA= w =36° (£ sum of is0s.A)
Similarly, ZABE=36°, .. ZFBC= 108°-36°=72°
ZEFC = ZFBC + ZBCA (ext. Zof A), .. ZEFC= 72°+36°=108°
(b) ZAED = 108° (regular pentagon)
ZAEB =ZABE = 36° (base s, is0s. A), .. ZFED = 108°-36°=72°
ZEFC + ZFED = 108°+72°=180°, .. ED//AC (int. Zs supp.)

ZQPT + £PTS + (180° — 49°) + 103° + (180° — 0) = 180° x (5 — 2) (£ sum of polygon),
but ZQPT + ZPTS = 180°, (int. Zs, QP // ST),
. 180° +131°+103° + 180° — 6 = 540°, 6 =54°
(a) A concave polygon has at least one interior angle greater than 180°(reflex angle).
Convex polygons have all interior angles smaller than 180°.

(b) Yes. Any n-sided concave polygons can be divided into (n — 2)
triangles. For example, the given 7-sided concave polygon
can be divided into 5 triangles.

(c) An exterior £ = 180° — its adjacent interior Z,

". the reflex Zof a concave polygon has no adjacent exterior £,
‘. we can’t find the sum of exterior angles of a concave polygon.
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34.

35.

36.

37.

38.

Let the equal angles be x.

Produce BC to H.

/BHE=/B+ /ZA=x+x=2x (ext. Zof A)

ZEFC=/D+ ZDCF=x+x=2x (ext. Zof A)

Z/E + ZBHE + ZEFC = 180° (£ sum of A),
ox+2x+2x=180° 5x=180° x=36°

Ans.  The size of each of these equal angles is 36 °

InABND =a + b +d+ ZMND = 360° (£ sum of quad.)

In CMN = ¢ + ZCMN + ZMNC = 180° (£ sum of A)

In EFGM =e¢ + f+ g + ZLMN = 360° (£ sum of quad.)
atbtctdtet+f+g+ ZMND+ ZMNC+ ZCMN + ZLMN

=360° + 180° + 180° + 360° = 900°,

but ZMND + ZMNC = 180° and ZCMN + ZLMN = 180° (adj. Zs on st. line),
L atb+ct+dte+f+g+180°+180° =900°

sum of the marked angles = 900°—-180°—-180° = 540°

In AACS, a+%+b:180° (Zsum of A), b:lsot%a ....... ()

In ABER, /SRD = §+ (a+4°) (ext. Z of A)

In ASRD, b= ZSRD + 3a — 14° (ext. Zof A)

" b=[§+(a+4°)]+3a—14°, §b=4a—10° ....... (ii)

Put (i) into (ii), %(1 80° %a) =4a-10°,

120°-a=4a—-10°, 5a=130°, a=26° .. b:180°—%(26°):141°

InABCDEJ, a + b+ c+d+ e+ reflex ZEJA=180° x 4 (£ sum of polygon)
InFGHI), f+g+h+i+ ZFJI=180° x 3 (£ sum of polygon)
Jatbtct+rdtre+f+gth+titreflex ZEJA+ ZFJ1
= 180°x4+180°x3=180°x7
But ZFJI =ZEJA (vert. opp.£s),
*. reflex ZEJA ZFJI = reflex ZEJA+ ZEJA =360° (Zs at a pt.)
.". Sum of the marked angles = 180°x7-360° = 900°
(a) BC=AB (regular polygon) = BI (given),
.. ZBIC = ZBC(I (base s, isos. A) =52°, ZCBI=180°—52°—52°=76°
ZABC = B=2)x180° (£ of regular polygon) = 135°
ZABI = ZABC - ZCBI = 135° - 76° = 59°,
ZAIB = ZBAI (base Zs, isos. A)
180739 2_59 (£ sum of A) = 60.5°
(b) JoinAC. °." AB=BC (given),
.. ZBAC = ZACB (base Zs, is0s. A)
L ;135 (£ sum of A) =22.5°
ZCAl = ZBAI - ZBAC = 60.5° — 22.5° = 38°
ZACI = ZBCI - ZACB = 52° - 22.5° =29.5°,
. LACL# ZCAL, .. AI#CI. Thus, the claim is disagreed.

Answers
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(5-2)x180°

39. (a) ZCDE= = 108°(Z of regular polygon)

(6-2)x180°

ZEDI = =120°

ZJDK = ZCDE + ZEDI — 180° = 108° + 120° —180° = 48°
(b) «£BCD = ZCBK =108°,
ZBKD +48° + 108° + 108° = (4 — 2) x 180° (£ sum of polygon),
ZBKD =96°, /DJK = 180°—48° —96°=36° (£ sum of A)
(c) When £CDl is an interior angle of an n-sided regular polygon, its corresponding exterior
angle is ZJDK which is 48° [from part (a)].
360

n yTa 7.5 which is not an integer. Thus, no.

40. (a) ZABC=

w =108° (£ of regular polygon)

108°

(b) Let n be the number of sides of Y. ZCBF = x3=162°

(n—2)x180°=162°xn, 180n—360=162n, n=20.
Ans.  The number of sides of Y is 20.
(¢) ZABF=360° - ZABC — ZCBF (Zs ata pt.) =360° — 108° — 162° = 90°.
AB = BF (regular polygon),
.. ZBAF = ZAFB (base Zs, isos. A)
_180°-90°
2

41. (a) Size of an interior angle of ABCDE

(£ sum of A) = 45°

_(5-2)x180 —108°
.. ZABC = ZBCD = ZCDE = 108°
."CD=DE (regular polygon),
.. ZDCE = ZCED (base Zs, isos. A)
_ 1801087 ;108 (£ sum of A) = 36°
ZBCE = ZBCD - ZDCE = 108° — 36° = 72°
ZABC + ZBCE = 108° + 72°=180°, .". AB// CE (int. Zs supp.)
(b) Note that ZADE = ZDAE = 36°.
ZCGD = ZADE + ZCED = 36° + 36° = 72°.
ZCDG = 180° — 72° — 36° (£ sum of A)
=172°
= ZCGD
.". CG = CD (sides opp., eq. £s), and CD = BC (regular polygon)
.. BC=CG
(c) BC=CG, .. ZBGC = ZCBG (base Zs, isos. A),
/BGe =187 2_72 (£ sum of A) = 54°

But £ CGD =72° £ BGC, .. the claim is disagreed.
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Unit 9 Rate, ratio & proportion

1200 128 48
1. (= — =48 b)=— =4 c)=— =16
(a) > (b) 2 (©) 30
2. 90 km/day = w =62.5m/min, .. 70 m/min is the higher rate
24 % 60 min
3.  Speed = % =2.5m/s, .. Time taken = % =40s

4. (a) Time taken= % =125h

(b) Distance travelled = 80 x% =60 km

5. (@ =—:—=4:15
24 24
(b) =9.8x10:42x10 = 28 : 2 =7:3
14 " 14
(c) = ig :ix30:2x30 =9:64
10 15 10 15
(d) =(3x 60 x 60) seconds : 200 seconds = 10800 : 200 _ 54:1
200 200
() =(2.5%x100)¢:15¢= %% =50:3
240 1200
=240g:(1.2x1000)g= — : —— =1
® g:( e 240 240
(g) =(3x1000)m: 800 m= 3000 : 800 _ 15:4
200 200
(h) = (0.4 x 10000) cm* : 500 cm® = 4000, 300 _g.
500 500
x 7 X 1
6. (@ —=—, 2x=21, .. x=10=
3 2 2
6 5 4
b) —=2, 24=5y, .. y=4-
(b) v 4 y y=45
7 @ W _ Sa A a s, v a=96
1000g $120° 5 120
(b) (7x100000)cm:(2><100000)cm’ k=6, .. k:g
3cm kcm 7
8. Letx be the original number, new number : original number
:x(1+1):x:9—x:x:2><8:1><8 =9:8
8 8 8
, . . , . 48 32
9. Paul’s weight : his brother’s weight =48 : (48 — 16) = 6 : 6 =3

10. (a) Speed of car= 33 +% =99 km/h; speed of train = 2—;0 =135 km/h

(b) Speed of car : speed of train =99 : 135 = % : % =11:15
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11. Letx be the number of boys in the group, % = % , Sx=4x+40, x=40.
X+

Ans.  Number of boys in the group is 40.

12. Let $x be his monthly salary, x(%) =4800, 3x=4800x8, x=12800.
Ans.  His monthly salary is $12800.

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

14. New salary rate = $% /h=3$27.6/h,

.". New salary : original salary=27.6:24=%:% =23:20
15. (@) x:y=5x5:3x5=25:15, y:z=5x3:2x3=15:6,
Lx:y:z=25:15:6
b) y:x=4:3, x:z=1x3:2x3=3:6, .. x:y:z=3:4:6

16. (@) 4a=3b, L=3. . a:b=3:4 b 229 - 4ib=a:s
b 4 5 b
© Tb=a, L=% . a:b=7:1
1 b
(d) 4a+2b=2la-7b, 9b=17a, 2:7, Coa:b=9:17
17 b
x 4 .
17. x:12=4:y, —=—, .. xy=48
12y
18. A:B=1:3, B:C=1:2=1%x3:2x3=3:6, .. A:B:C=1:3:6
.". The amount B gets = 500x 3. 500><i =$150
1+3+6 10
19. Thescale=4cm:2km=4 cm:200000 cm=1:50000
20. Map distance of a runway = 2.5 kmx ! _ 250000¢cm =25cm

100 000 100 000
21. Actual distance =3 mm x 2 500 000 = 7 500 000 mm = 7.5 km
22. Length of the hall =5 cm x 400 =2 000 cm =20 m

Width of the hall =4 cm x 400 = 1600 cm = 16 m

.". Actual area of the hall = 20 x 16 = 320 m’
23. Let $x be Samuel’s pocket money for 28 days. By direct proportion:

x _28 , XxX= %x 165=1540  Ans. The required amount is $1540.

165 3
24. His original average daily expenditure = $3 500 + 7 = $500
Let $x be his new average daily expenditure. By inverse proportion:

> 2 2N 500=700
500 21-6 15
Ans.  His greatest average daily expenditure will be $700.
25. (a) We check all pairs of X, i=g; 6 _2. 102
y 18 9
R constant, AN forall pairs of x, y
o N Xy N

.". x and y are in direct proportion.

27797 45 9
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(b) We check all pairs of X, i:l; E:E;.tl
y 15 3 35 7 3

-2 isanot constant, .". x and y are in not direct proportion.
X
When x increases, y does not decrease, .". x and y are not in inverse proportion.

Ans. x and y are neither in direct proportion nor in inverse proportion.
(c) We check all pairs of xy:
9x28=252; 12x21=252; 24x10.5=252

. X, .
Xy, =X,y, = constant, D222 forall pairs of x, y.
XN
‘. xand y are in inverse proportion.

26. Distance travelled = 60x% =90 km,

.. Volume of petrol used = 9—60 =15 litres

=128, no. of 50¢ coins = 240x ~48,

27. No. of $1 coins = 240x 8
8+3+4 8+3+4

no. of 20¢ coints = 240 8+3+4 =064

.. Total amount =128 x 1 +48 x 0.5 + 64 x 0.2 =$164.8

28. Average speed = ikm+ih = i><M km/h = 6 km/h
1000 3600 1000 3

29. Let 2k be the present age of Mary, then the present age of Lily is 3.

2k+4:§, 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.
30. Let 3k be the length of the smaller part, then the length of the larger part is 7.
2
1 Thx 3
+3 2+3

.". Ratio of the three parts = 3k : 7k x :

=3kx5:%x5:%x5 =15:14:21

31, 4 3T 4 T = 21a+21, 3a=21, ;. a=7
a+l a 6 3(a+l) 6

32. a:b=3x%x25:2x25=75:50, a:c:%x30:§x30 =75:12,

a:b:c=75:50:12, b:c=50:12=25:6; but b:d=6:7,

Cobie:d=25x6:6x6:7%x25=150:36:175, .. c:d=36:175
33. 2p=3q, p:q=3:2=3%x9:2x9=27:18,

8¢=9r, q:r=9:8=9x2:8x2=18:16, .. p:q:r=27:18:16

34. La:b=4:3, —:—-=4:5, —+—=

1c=4x%x5:3x5:4x3=20:15:12
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La:b:ic= E : L : €L Zix 60k : L>< 60k : L>< 60k=20:15:12
3k 4k Sk 3k 4k Sk
35. Lengthscaleof map=1mm:025m=0.1cm:025m=1cm:2.5m

rea scale oI map = Xl)cem: o OXZ)mm =1 cm 0. m
A le of map = (Ix1)cm® : (2.5x2.5)m> =1 cm?: 6.25 m?

=64 cm’

.. Map area of the field = 400x !
6.25

36. Areascale of map = (4x4)cm’ : (Ix1)km®> = 16cm? : 1km?

Map area = (2 x 3) cm> =6 cm’, .". Actual area = 6xi = %km2
X 5 .
37. x=y(1+25%), —=125=—, .. x:y=5:4
y 4
X 4 3
x=z(1-20%), —=0.8 :g, . x:z=4:5
z

Lx:yiz=5x4:4x4:5x5=20:16:25
38. 2a+3b=3a+b, a=2b
. (dat+b):(Ba—-2b)=[4Q2b+Db)]: [3(2b)—2b]=9b:4b=9:4
39. Let2a=3b="7c=k,then a=ﬁ, b=—, c=£.
2 3 7
k k k k k k 13 29 _

So(a=b+o):i(atb-c)=(z—=+2) i (z+=—2) = —:— =13:29
(@=bre):lavb=a)=C =3+ G2 = ' q
a C

40. Let —=—=k, then a=bk, c=dk
b d

atc _bk+dk _kb+d)_,

LH.S.= ’
b+d b+d  b+d
RHS. - (¢ bhodk _kb=d)_, g yg . atc_a=c
b-d b-d  b-d b+d b-d
8

41. °." The largest angle = 180°><3 = 180°><E =120°>90°

+8+1
*. Itis an obtuse-angled triangle.
42. Let 3k cm and 4k cm be the width and the length of the rectangle respectively.
(Bh)(4k) =432, 12k* =432, k=36, k=6, .. 3k=18, 4k=24.
Ans. Perimeter of the rectangle is 2(18+24) = 84 cm.
43. Letr: 1 be the ratio of the two types of tea.

75—+ 50(—) =60, T5r+50=60(1+7), 15r=10, r==>.
1+r 1+r 3

2
Ans. The ratio of the mixture is 3 11=2:3.

44. The cost of the mixture = 60 + (1 +25%) = $48.
Let the cost price of coffee B be $y.

15 x +yx =48, 30+3y=240, y="70.
243 2+3
Ans. The cost price of coffee B is $70/kg.
45, 150% — +200x —1— =150 (14+10%) x —2— +200 (1-30%) x ——,
m+n m+n m+n m+n
m 60 4 .
150m +200n = 165m + 140n, 60n=15m, —=E=T, S.omin=4:1
n
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46. Let $2k and $£ be the daily wages of a man and a woman respectively.

.". Ratio of hourly wages of a man and a woman = % : g: %x40 : éx40 =8:5
47. Let d m be the distance between home and school.
Total time taken = i+i = dx+y) seconds
Xy xy
". His average speed = 2d + dbx+y) _ dx—2 __ = 2xy
Xy d(x+y) x+y
48. Let w g be the weight of the cube with side length 7 cm.
3
By direct proportion, % = 7?, w=6002.5. Ans. It weighs 6002.5 g.
49. Let ¢t minutes be the time required to fill up the tank if 2 more pumps are used.
By inverse proportion, — = 10 , t=25. .. Time saved =30—25=5 min.
30 10+2
50. (a) Letx be the required number of workers.
By inverse proportion, % = % , x=0. Ans. 9 workers are required,
(b) Lety be the required number of workers.
. . y 1500x0.8x1 .
By direct proportion, —~=—————, y=15. Ans. 15 workers are required.

6 800x1x0.6 "
(c) Let z be the required number of workers.
Originally work done per day = 800x1x0.6+3= 160 m’.
Now work done per day = 1200 x2x1.8+6= 720 m’.

By direct proportion, % = % , z=27. Ans. 27 workers are required.
51. Letx litres be the amount of water.
Amount of water 1 man needs per day = = itres
6x8 48
Amount of water 1 boy needs per day = Y=Y igres
8x10 80

*. Time lasting = x+(l><12+i><4) = x+3—x x><E
48 80 10 3x
52. Work done by A : work done by B : work done by C
ZL:L:LZQ:@:@*&}’Q
10 20 30 10 20 30

1
= 3— days
3 Y

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

53. Ifthere are 60 chickens, the remaining food can last for 30 — 10 = 20 days.

60x20

.. The number of days for 50 chickens = =24.

Ans.  The remaining food can last for 24 — 20 = 4 days more.
54. Let BQ=x, then QC =36 —x.
(18+x)xAB [18+(36—x)]xAB _
2 ' 2
B4 3 36+2c-162-3x, Sr—126, x=252.
54-x 2
Ans.  The value of BQ is 25.2.

3:2,
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55.

56.

57.

58.

59.

60.

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

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

2
a:é:b:a, %:é, 2a° =b*, a—zzl, a_ 1l
2 b a * 27 b 2
Ans.  The ratio of lengths of the original rectangle is 1:42. [OR: \/511]
LetAB=x, .. BC=2x. LetPQ=3y, .. QR=2y.

2(x+2x)=23y+2y), 3x=15y, xzs?y

.. Area of ABCD : area of PQRS
= x(2x) : BY)Q2y) = x*: 3y* = (S?y)2 13y = ?5 13 = §x9 1 3x9 =25:27
(a) The exchange rate for pound to HK dollar =49 + 5= $9.8/£
The exchange rate for pound to yen = 18 x 9.8 = ¥176.4/£
(b) (i) The price of the Japanese scarf= 26460 + 18 = $1470
The price of the U.K. scarf= 165 x 9.8 =$1617
(ii) The new exchange rate be ¥ n /$
26460 +n=1617, n=16.3.
Ans.  The new exchange rate is ¥16.3/8.
98x1000

20

=11z m/s
2+—]><60><60
60

(a) Richard’s average cycling speed = (

(b) The distance he cycles in 45 minutes = 11.7 x 45 x 60 =31 500 m < 35 km
.". He cannot complete 35 km in 45 minutes.
(c) The time Steven required to finish 98 km

= 98000%(11§+0.6j s=7989s (4sig. fig.)

2 hours 15 minutes = 8 100 s > 7989 s. Ans.  The claim is agreed.

2 hours and 15 minutes = 2.25 hours > 2.2192 hours. .". The claim is agreed.
(a) (i) Actuallength=12+4x3=9km
Actual width=5+4 x 3=3.73 km
(ii) Area of the field on the map = 12¢m x 5¢m = 60cm®
Actual area of the field
=9 km x 3.75 km
=(9 x 1000 x 100) x (3.75 x 1000 x 100)cm?* = 337 500 000 000 cm?
The required ratio = 337 500 000 000 : 60 =5 625 000 000 : 1
(b) Longer side of the paper : longer side of the field on the original map
=30cm: 12cm=2.5:1
Shorter side of the paper : shorter side of the field on the original map
=2lem:5cm=4.2:1
2.5<4.2, .". we only need to consider the longer side of the field.
30cm : 9km =30:900000=1:30000, .".n=30000
(@) x:y=2:3=6:9, x:z=3:1=6:2, .. x:y:z=6:9:2
(b) (i) From (a), apple juice : orange juice : lemon juice=6:9:2

x5.1:i><5.1 L=27L
17

. .. . 9
. volume of orange juice required =
+9+2
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(ii) Let the volume of apple juice, orange juice and lemon juice be 6k L, 9k L and 2k L
respectively.
If6k=75k=125 1t%=12,k=133. If2k=3,k=1.5.
Each type of juice would be enough for the mixture only when we take the smallest
value of k, .". we should take k= 1.25.

*. The volume of mixed-fruit juice = (6 + 9 + 2)(1.25) L=21.25L
The volume of apple juice=6 (1.25) L=7.5L
The volume of orange juice =9 (1.25) L=11.25L
The volume of lemon juice=2 (1.25) L=25L
61. (a) 1h30min=90min; 2 h40 min= 160 min
By inverse proportion, x:y=160:90=16:9
(b) (i) Letx=16k, y=9k, wherek#0.

(16k+9k)><%=225, 25k =375, k=15.

Speed of pump A = 16(15) = 240 m*/h
. Capacity of the tank = 240(1.5) = 360 m’
(i) Speed of filling the tank when pumps A and B are used simultanouesly
:% = 6l m’/ min > 6 m*/ min
The speed of the new pump is slower, and thus more time is required.
*. The claim is disagreed.

Unit 10 Similar triangles

1. (a) No. ('."4B and ZP are not the included angles)
(b) Yes. AABC ~AQRP (LA =180°—75°—-40°=65° .. AAA)
(c) Yes. AABC ~ ARQP (ratio of 2 sides, inc. £)
(d) No. (°." 3 sides are not proportional.)
2. ZRQP=180°-69°—-37°=74° (£ sumof A); ZEDC = ZRQP = 74° (corr. s, ~As)
3. (a) YX=QR=13cm (corr. sides, ~As)
(b) £LYXZ= ZQRP =44° (corr. Ls, ~As)
() ZPQR=180°-47°—-44°=89° (L sumofA); ZZYX=ZPQR =89° (corr. s, ~As)

4. BC_ A—Cfﬂ (corr. sides, ~As), f:Z:Q’
PR QR QP 6 7 4
10 10
?x6—15 y=?><7=17.5; z= /B =86° (corr. £s, ~As)
5. (a) mon_>2 (corr sides, ~As), .'.m:EXS:L, n:£x6:9
8§ 6 10 10 = 10 =
(b) AABC-AQPR (AAA), AC_BC_AB (i sides, ~as), *-8-12
QR PR QP 6 y 8
E><6 9; y=6x§=4
8 12
*X_JY_ . 12 12
c —=—(corr. sides, ~As Cox=—x10=15; =——x6=9
© 167 8( X 77
7_3h+1_2k-3

@ -=

—— (corr. sides, ~As),
4 5 4
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6. (a)
(b)
7. (a)
(b)
(©)
8. (a)

(b)

©

(b)

Page A38
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L 35=12h+4, h:ﬂ; 28 =8k—12, k:Q:E
12 8 4
AEFG ~ AKFH (AAA), E EG (corr. sides, ~As),
KF KH
mi6_28  i6=28x6-105, . m=45
6 16 16
APQR ~ ASQT (AAA), PQ = 5Q (corr. sides, ~As),
QR QT
26 349 4 Li6-4z, 3z=6, . z=2
z 3
AABC ~ AAED (AAA), ﬁ AC (corr. sides, ~As),
AE AD
y+6 8+7 5 _ _ .
=——==, 2y+12=40, 2y=28, ..y=14
] 6 5 -y -y y
APQR ~ ANMR (AAA), E M (corr. sides, ~As),
PR PQ
o8 28 s0-20
50 20 20
APQR ~ ATQS (AAA), QR _ = rQ (corr. sides, ~As),
QS TQ
Brx _28%8 5 18+x=56, .. x=38
28 18
In AEFG and AKFH, ZF = ZF (common),

/E=/HKF and ZG= ZKHF (corr. Zs, GE // HK),

. AEFG ~ AKFH (AAA), .. E EG (corr. sides, ~As),
KF KH
2+r:§=§, 8+4r=5r, .. r=8
r 16 4

In AADE and AABC, ZA= ZA (common),
/ADE=/ABC and ZAED = ZACB (corr. Zs, DE//BC),

. AADE ~ AABC (AAA), .. A—E DE (corr. sides, ~As)
AC BC
y 8 2 55,430, 3y=30, .. y=10
y+15 20 5 s V= 2y , Y P
In APQR and AFGR, 4R = ZR (common),
/P=/RFG and /Q= /RGF (corr. Zs, PQ//FG), ... APQR ~AFGR (AAA)
Efﬁ (corr. sides, ~As), 4 9 :l, 3a=36, .. a=12
PQ PR 36 9+18 3
ZACB = ZECD (vert. opp. Zs), ZA=ZE and £ZB= /D (alt. Zs, AB//DE),
. AABC ~ AEDC (AAA), AB_ Efﬂ (corr. sides, ~As),
ED DC EC
§:£:é, .'.x:§x6:4.5; y= 8xﬂ7£
y 6 4 4 3 3
ZPRQ = ZTRS (vert. opp. £s), ZP=LT and ZQ=ZS (alt. Zs, PQ//ST),
) PQ QR PR
. APQR ~ ATSR (AAA), — (corr. sides, ~As),
TS SR TR
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19.

Answers

. Let y m be the actual height.

S_A st a-as k=5x0_12s
k10 12 10 4
ym _60m %m 45

6cm  Scm’
Ans.  The actual height is 45 m.

XZ XY
(a) =—— (corr. sides, ~As), .". izi, a*£><18 9
XM XN 18 12 12

(b) .0 LZ =AM (corr. Ls,~As), .. YZ//MN (alt. Zs eq.)

. (a) No. Their corr.Zs are equal, but their sides may not be proportional.

(b) Yes. Their corr./s are equal, and their sides are proportional.
(c) No. Their sides are proportional, but their corr.Zs may not be equal.
(d) Yes. Their corr. Zs are equal, and their sides are proportional (1:1).
Perimeter of thesecondA 96 96
Perimeter of the first A 5+3+4 12
*. the longest side =5 x 8 =40 cm
AC 40

. AAEC~AADB (AAA), .. === AC=27.7m(3sig fig.)

1.8 2.6
Ans.  The distance between the tree and the building =27.7 - 1.8 =259 m.
/BAC = ZAED = 77° (corr. £s, ~As), ZADE = ZBCA = 44° (corr. £s, ~As),
. ZDAE =180°—77° —44° =59° (L sumof A), .. ZBAD=77°-59°=18°

. () ZQ=180°—80°-32°=68°= /B (£ sum of A),

ZA=180°-68 °—80°=32°= /R (£ sumof A), £P=/C=80° (given),
. APQR ~ ACBA (AAA)
(b) AB & E (corr. sides, ~As), n_r. é
RQ RP QP 9 13 6

" m:§><9:4.5, n:§><13:6.5
6 6

. (a) ZBCA+ /BCD = ZCDE + ZCED (ext. Z of A),

/BCA+90°=ZCDE +90°, .. ZBCA=ZCDE
(b) ZA=ZE=90° (given), ZBCA= ZCDE (proved),
ZABC = ZECD (£ sum of A), .. AABC~AECD (AAA)
(c) CE_ C—D (corr. sides, ~As), CE = E, CE= 20 x10= 100
BA BC 10 26 26 13
(a) In AADB and ABDC, ~ADB =_.BDC = 90° (given);
ZABD=90°-ZCBD, ZBCD=180°-90°-ZCBD = 90°-ZCBD (Zsum of A),
ZABD=/BCD; ZA=/ZCBD (ZsumofA); .. AADB~ABDC (AAA)

2 2
(b) "."AADB ~ ABDC (proved), .. €D _ = BD (corr. sides, ~As), CD= BD = & =9
BD AD AD 4
(@) InAMNXand AYZX, M _15_5 XN _20_5
XY 9 3 XZ 12 3
ZMXN = LYXZ (vert. opp. £8), .. AMNX ~AYZX (ratio of 2 sides, inc. £)
(b) XYz é (corr. sides, ~As), lzé, y :éx18:10.8
MN 5 18 5 5
() LY =4Mand LZ = 2N (corr.£Ls, ~As)
To claim that YZ // MN, what is required is £Y = ZN or ZZ= /M, but such
information is not provided, .". the claim is disagreed.

Unit 10
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20. (a) In ABAD and ACDB, /BAD = /BDC (given),

4.1 AB_6 1
8

DB 8 2° DC 12 2
. ABAD ~ ACDB (ratio of 2 sides, inc. £)
(b) DB _ l (corr. sides, ~As), 8 :l, . BC=8x2=16
BC 2 BC 2

21. (a) (i) ZPMN = ZPQR (corr. Zs, MN // QR), ZPNM = £PRQ (corr. Zs, MN // QR),
ZMPN = ZQPR (common £), .". APMN ~APQR (AAA)
(i) ZNMT = ZQRT (alt. Zs, MN // QR), ZMNT = ZRQT (alt. Zs, MN // QR),
ZMTN = ZRTQ (vert. opp. £), .. AMNT ~ARQT (AAA)
N . QR QT
b) @ ." AMNT ~ ARQT (proved), . corr. sides, ~As
® (@ QT (proved) " NM NT( )
Q—R=9, QR=9><7=10.5
7 4 4
(i) ".© APMN ~ APQR (proved), .. PM @ (corr. sides, ~As),
PQ QR
5 7
=——, 52.5=35+7MQ, 7TMQ=17.5 .. MQ=25
5+MQ 10.5 Q Q Q
22. (a) In AADE and AACB, ZA= /A (common angle), ZDE=/ZACB =90° (given),
ZAED = ZABC (£ sumof A), ... AADE ~AACB (AAA)
(b) % = E—(F; (corr. sides, ~As), but DE=EC (given) and EC=AC-AE=24-AE
AE _24-AE  AE _24-AE
"AB  BC ~ 25 7
TAE =25 x24 —25AE, 32AE=25x24, AE=

, TAE =254 - AE),

25><24:1&75

23. (a) Yes. InABCAand ADCB, ZA= /DBC (given), ZC= ZC (common),

ZABC = /BDC (s sumof A), .. ABCA~ADCB (AAA)
(b) BC_ & (corr. sides, ~As), 15 = 12+AD , 225=144+12AD, .. AD=6.75
DC BC 12 15

24. TnAABCandACDB, AB_14_2 BC_12_2  AC_3§ _2
CD 21 3 DB 18 3 CB 12 3
. AABC ~ ACDB (3 sides prop.), .. ZACB = ZCBD (corr. Zs, ~As),

. AC//BD (alt. Zs, eq.)

s

25. () InAADBandAABC, 2D_12_2 AB__18 2

AB 18 37 AC 15+12 3’

/DAB = ZBAC (common), .. AABC ~ AADB (ratio of 2 sides, inc. ),
b)) .. @:2 (corr. sides, ~As), &:z, x:10><§:15
CB 3 x 3 2

26. (a) In APQR and APRS, % = PE (given), ZQPR=ZRPS (common),

. APQR ~ APRS (ratio of 2 sides, inc. £)
(b) ZPSR =180°— 116° = 64° (adj. s on st. line),
ZPRQ = ZPSR = 64° (corr.Ls, ~As), .". ZPRS =64°-0
In APSR, 84°+64° + (64° — 0) = 180° (Lsum of A), .". 6=32°
27. (a) AFDA ~ AFEB ~ ACEA ~ ACDB
(b) In ACDB and ACEA, ZC=ZC (common angle), ZBDC = ZAEC =90° (given),
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/DBC = Z/EAC (£ sumof A), .. ACDB~ACEA (AAA),
. D—C BC (corr. sides, ~As), bc = 6+18 = g,
EC AC 18 36 3

. DC:§x18:12 cm, .. AD=36-12=24 cm.

28. (a) ALPN ~ADEN (AAA), ALCD ~ALMN (AAA).

(b) DN _DE (corr. sides, ~As), Lzé, 8m=5m+30, .. m=10.
LN LP m+6 8
LD _DbC (corr. sides, ~As), L:l, R
LN NM 6+m 12 6+10

29. (a) " AABC ~AAEF (AAA), .. 8 =
8+12 x+4+5

2x+9)=5x, x=6

x12=4.5

(corr. sides, ~As)

2 x

5 x+49
* AABD ~ AAEG (AAA),

B

. 8 x+4
T 8+12 x+4+5+y

(corr. sides, ~As)

2_ 10
5 15+y

, 15+y=25 y=10

. 10
“a+b 1045 3

(b) " APQR ~APST (AAA), (corr. sides, ~As) ,

3a=2a+2b, a=2b...(1)

* APQT ~ APSU (AAA), atb _ 10 _2 (corr. sides, ~As)

"a+b+6 10+5 3
3a+3b=2a+2b+12, a+b=12...(2)
Solving (1) and (2), a=8, b=4

30. (a) AHEF ~AHCD (AAA), ADEF ~ADGH (AAA), ACDE ~ AHGE (AAA)

(b) ACDE ~AHGE, .. %:%, x=10

AHEF ~ AHCD, .. HF E E (corr. sides, ~As), i=£=i=g
HD CD HC y+3 5 8+4 3
2 10
==x5=—; 3y=2p+6, .. y=6
3 3 Y =2y y
31. Join BE, and mark the intersection of BE and CD as G. AECG ~ AEAB (AAA),
" G _ E E (corr. sides, ~As), .. E 3 1 CG:le:§
AB EA EB 8 3+6 3 3 3
. . BG 2
EG:EB=1:3, .. EG:GB:EB=1:(3-1):3=1:2:3, ..
BE 3
ABDG ~ ABFE (AAA), .. DG _BG (corr. sides, ~As)
FE BE
D—G:E, DG:EX6:4, CD:§+4:6z
6 3 3 3 3
32. (a) . AADE~AAFG (AAA), .. DB - %5 _2 (o sides, ~As),
FG 5+5+5 3
. DH 5
ABDH ~ ABFG (AAA), — (corr sides, ~As),
FG 545 2

. DE:FG=2:3=4:6, DH:FG=1:2=3:6, .. DH:DE=3:4
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(b) DH_3 (proved), %:é, DH:éx24:18, S.HE=24-18=6cm
DE 4 24 4 4
33. . ABFG~ABAC (AAA), .. E=E (corr. sides, ~As)
BA BC

34.

35.

36.

37.

A2 _ 443 T 336=7BA, BA=48 (cor. sides, ~As)
BA 4+3+1 8

DE CD

Mathematics Exercises for Brilliancy 2 (2nd edition)

*." ACDE ~ ACBA (AAA), ——=—— (corr. sides, ~As)
BA CB
o DE_ 3+ 1 . ppoliagona
48  4+3+1 2 2
AABE ~ AACF ~ AADG (AAA), .. AE _BE and E:ﬁ (corr. sides, ~As)
AG DG CF AF
L:é, 30=27+3EF, 3=3EF, EF=1
6+EF+3 5
Also —= 6 , i:Lzé, 21=6CF, .. CF:E:&S
CF 6+EF CF 6+1 7 6
(a) In ACDF and AGEF, ~CFD = ~GFE (vert. opp. £s),

/CDF=/GEF and ~DCF= ~EGF (alt. /s, AD // EG),
.". ACDF ~ AGEF (AAA)

EG EF .
b) . ACDF ~ AGEF (proved), .. ——=—— (corr. sides, ~As),
(b) (proved) DD ( )
EG:CD=3:4 and AC:CD=3:2=6:4, .. EG:AC=3:6=1:2
" ABEG ~ ABAC (AAA), .. BE _EG (o sides, ~As)
AB AC
.. BE:AB=1:2, BE:AB:AE=1:2:2-1)=1:2:1

. AE:EB=1:1
InABCE and ACHF, ZBEC= ZCFH =90° (square),
~BCE = ZCHF (corr. sides, CD // HG), ZCBE = ZHCF (£ sum of A),
.. ABCE ~ ACHF (AAA), .. HE = CF (corr. sides, ~As)
CE BE
CF=DG=3cm and BE=AD = lcm (squares)
%:%:3, HF=6. GJ=HG=6+3=9cm

“.* AECD ~ AEAB (AAA), I C—E (corr. sides, ~As),
p

" AACD ~ AAEF (AAA), - = =AC (cor. sides, ~As),
q AE

r AE-CE CE r ror 111

F_Aar— 2= L, D0y, 2= 2

q AE AE p P q p q r

38. (a) ZAEC=/AFD (corr. Zs, CE // DF),

ZCAE = ZDAF (common /), ZACE =ZADF (£ sum of A),

.. AACE ~AADF (AAA), .. CE = AE (corr. sides, ~As)
DF AF

AE __AE ! ! .. CE:DF=1:2

AF AE+EF 1+2 2’
(b) 4ZBEC=«BFG and ZBCE =/ZBGF (corr. Zs, CE // DF),

Page A42
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ZCBE = ZGBF (common £), .. ABCE ~ABGF (AAA),
" CE_ E (corr. sides, ~As), BE _BF+FE 3+1 ﬂ, .. CE:GF=4:3
GF BF BF  BF 3 3

(c) CE:GF=4:3 and CE:DF=1:2=4:8,
. CE:GF:DF=4:3:8, .. CE:DG=CE:(DF-GF)=4:(8-3)=4:5
39. (a) BQ=DQ and AQ =EQ (mid-points),
ZAQB = ZEQD (vert. opp. £s), .. AABQ~AEDQ (SAS),
. Z/BAQ = ZDEQ (corr. Zs,=As), .. AB//DE (alt. Zs equal)
(b) EP=PB (mid-point), .. EP:EB=1:(1+1)=1:2
EQ = QA (mid-point), .. EQ:EA=1:(1+1)=1:2
/PEQ = ZBEA (common £), .. AQPE ~AABE (ratios of two sides, inc. £)
(c) ".© ZEPQ=ZEBA (corr. Zs,~As), .. QP// AB (corr. Zs equal)
But AB // DE (from (a)), .". AB and DE are parallel to QP.
0 @ @ PU_8 QU_64 64 8
RU 5 SU 4 40 5
ZPUQ = ZSUR (vert. opp. Zs), .. APQU ~ARSU (ratios of two sides, inc.
)
(i) RU=SU, .. ZURS#= ZUSR, ZURS = ZUPQ (corr. Zs, ~As),
. ZUPQ# ZUSR, .. PQ and RS are not parallel (alt. Zs not eq.)
Ans. The claim is disagreed.
(b) RS _ E (corr. sides, ~As), .. R—S:E, RS=7.5cm
PQ PU 12 8
() " ARSU~APQU (proved), .. ZSRU = ZQPU =40° (corr. Ls, ~As)
ZPRQ =180° — ZSRU — ZSRT (adj. Zs on st. line)
=180° — 40° — 60° = 80°
41. (a) ZADG = ZCEG =90° (given), ZAGD = ZCGE (vert. opp. £s),
/DAG = ZECG (£ sum of A), .". AADG ~ACEG (AAA)
(b) AD:DF=1:2, .. AD:AF=1:(1+2)=1:3
AG:GE=1:2, .. AG:AE=1:(1+2)=1:3
/DAG = ZFAE (common /), .". AADG ~ AAFE (ratio of 2 sides, inc. £)
. ZADG = ZAFE (corr. Zs, ~As), .. CD//EF (corr. £s eq.)
. . FE AF
(¢) (1) AADG ~AAFE (proved), . DG A— (corr. sides, ~As)
AD:AF=1:3, .. AF=3AD=3(8)=24cm, and FE =3(DG) =3(6) = 18cm
Area of AAFE = (AF)(FE) = 2 = (24)(18) = 2 =216 cm’
(i) GE:GA=2:1, .. GE=2(10)=20cm, AADG ~ACEG (proved),
CE _GE CE 20 CE = 80

=—— (corr. sides, ~As), —=—,
"AD GD 8 6 3
800

Area of ACEG = (GE)(CE) + 2 = (20)(7) 2= = o= 266% cm’

(iii) AADG ~AAFE (proved) and FE: DG =AF : AD =3 : 1 (corr. sides, ~As)
. FE=3(DG)=3(6) = 18cm
In AABE, ZFBE =180° — ZAEB — ZDAG (Zsum of A)
=180 -90° — ZDAG = 90° — ZDAG
In AADG, ZDGA = 180° — ZADG — ZDAG (Zsum of A)
=180 -90° — ZDAG =90° — ZDAG
. ZFBE = 4ZDGA; ZBFE=ZGDA=90°,
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. ZFEB = ZDGA (Lsum of A), .. AEFB ~AADG
FB _ FE (corr. sides, ~As), E=§, FB=13.5cm
DG AD 6 8
Area of AEFB = (FB)(FE) + 2 = (13.5)(18) + 2 = 121.5cm’
42. (a) «NTQ = ZPTS (vert. opp. £s)
* QN //PS (given), .. ZQNT = 4SPT (alt. Zs, QN // PS)
ZNQT = /PST (£ sum of A), .". ANQT ~APST (AAA)
(b) ZMTP = ZQTR (vert. opp. £s)
* PM// QR (given), .. ZPMT = ZRQT (alt. Zs, PM // QR)

ZMPT = ZQRT (£ sum of A), .. ARTQ ~APTM (AAA)

(¢) °.© ANQT ~APST (proved), .. :?: TFS (corr. sides, ~As), TN x TS=TP x TQ.

) . TR _TQ

ARTQ ~APTM (proved), .. — =—— (corr. sides, ~As), TM x TR =TP x TQ.
P T™™
. TN xTS=TM x TR
. TM TN

(d) TN x TS=TM x TR (proved), .. TS = IR’ ZMTN = ZSTR (common £),

. AMTN ~ ASTR (ratio of 2 sides, inc. £), .. ZTMN = ZTSR (corr. Zs, ~As),

. MN// SR (corr. Zs equal)
43. (a) (i) Let ZA=k InAAGF, ZAFG =180°—-90° — k=90° — k (£Lsum of A)
ZAFD =90° (given), .. ZGFD=90° - ZAFG=90°—(90° — k) =k.
In AFGD, ZFDG = 180° — 90° — ZGFD = 90° — k (Zsum of A) = ZAFG
The three angles of AAGF and AFGD are k£, 90°, 90° -k,
. AAGF ~ AFGD (AAA)

(i) AG:GC:CD=1:1:2, AG=4a, .. GC=a, CD=2a
DG=GC+CD=a+2a=3a, AG = LSS (corr. sides, ~As)
FG DG

G* = (AG)(DG) = (a)(3a) = 3a°
(b) (i) InAABC, «£B=180°-90°—-ZA=90°-%k
In AEFB, ZBEF =180°—-90° - £ZB =90°— (90° — k) =k
The three angles of AFGD and AEFB are k£, 90°, 90° -k,
. AFGD ~ AEFB (AAA)

... EF BF . EF FG . EF? FG?
(i) ——=—— (corr. sides, ~As), .. —=——, .. 5= 5.
FG DG BF DG BF° DG
.. EF’* 3d° 1
FG® =34’ (from a(ii)), DG =3a, DG*=(3a)=94°, .. = ==
( (ii)) (3a) BF 9% 3
Unit 11 Graphs of linear equations in two unknowns
1. (@ -1,-05,0,1,2 i 2. (a1l y

(b) m=05n=6 23 ()3
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Unit 11

3. (a 3,1,-1 N (a) y=hx+50
(b) x-axis: (2.5,0), y-axis: (0, 5) (b) $62
(c) From the graph, k=0.5 () 1.6kg
(d) 2k)+4=5, 2k=1, .. k=05 (d) Whenx=1,
4. (@ 2, 3, 4 5 6, 7 — x y=280.
(b) -7.5, -6, —4.5, -3, -15, 0 80 =1 (1) + 50,
() 1, -1, -3, -5, -7, -9 0.3 . h=30
¢ a 0 6. x+2=0,x=-2 b
d 98
7777777A74777)  aamml
g 04 6
F
7. (@) 2(-7)+k(-6)-4=0, -6k=18, ..k=-3
(b) 2h—3(§)—4=0, 4h-15-8=0, 4h=23, .'.h=5%
(¢) LetMbe (x,0), 2x-3(0)-4=0, 2x=4, .. x=2.
LetNbe (0,y), 2(0)-3y-4=0, -3y=4, .'.y:—lé.
Ans. The coodinates of M and N are (2, 0) and (0, —1% ) respectively.
8. On the x-axis, y =0 3x—7(0)—7 'x—l Ans. The ointis(l 0)
. ,y=0, B 2 . A . P R
. 3 3 . 1 o 1
On the y-axis, x =0, (0)77y—§ . yzflg. Ans. The point is (0, 718).
9. (@ a2)-34)+2=0, 2a=10, .. a=5
(b) Whenx=0, 5(0)-3y+2=0, yz%
Wheny=0, 5x-3(0)+2=0, x=—%
. The shaded area = 1 zxg -2 sq. units
2 3 5 15
10. (a) 4=3(0)+k .. k=4
(b) 0=3x+4, x:—g, Coordinateson:(—é,O)
. . . 4 4
OQ=0R, .. Coordinates of R = (0, g)or(O, —5)
When R = (0, i), pr=4- 2 -8
3 3 3
. Area of APQR = 1 §><i - 16 1z sq.units
2 33 9 9
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When R = (0, —i),PR=4+ b E,
3 3 3
*. Area of APQR = i E 432 37 sq. units
2 3 3 9 9
11. 3(%)+4(p)75=0, 3+8p-10=0, 8p=7, .. p:%
3(%)+4(q)—5=0, 3+20¢-25=0, 20g=22, .. q=i—é
11 35 22 17
. 2p+g= —=2—
pra= () 1020 20 20
12. (a) 3(2r)+pr—0, pr=—6r, .. p=—6 (. r#0)
(b) Put (-2s,s) into 3x — 6y =0,
LH.S.= 3(-2s)-6s=-12s, R.H.S.=0,
If s=0,LHS.=RH.S., .. D lies on the graph when s = 0.
If s20,LHS.#RH.S., .. Ddoesnot lie on the graph when s #0.
13. *." PR//y-axis, .. Coordinates of R are (-10, 0).
LetQbe(0.q) X@)+50)=4, 3g=4. .. g3,
*. Area of PROQ = w = %x(l8+%)x10 = 96% sq. units
14. (a) 2.4x+1.5y=33.3, 24x+15y=333, (b)
L8 +S5y=111 (2,19)
(¢) °." xand y must be integers,

*. From the graph, the possible answers of (x, y) are (2, 19)
or (7, 11) or (12, 3).

Ans. 2 $2.4 stamps and 19 7.5 stamps; 7 $2.4 stamps and

11 $1.5 stamps; or 12 $2.4 stamps and 3 $1.5 5

stamps. (2.5

Unit 12 Simultaneous linecar equations in two unknowns

1 X -2 1 4 7 ammmn
Yy -2 -1 0 1 L3l
2. (@ Whenx=5, y=-7, 305)+k(-7)-1=0, o=
14 =7k, k=2 FECH
5 5 . 4
(b) Whenx=h y=2. 3()+20)-1=0. 3h+4=0. . h=-
3@« [ 2 [0 3 4 poo
y 5 1 -5 -7 3v-2=127H
(b) x 0 4 6 8
v 6 0 3 6
(¢) From the graph,x=2,y=-3
{2x+y—1=0
NTTTTT]
AR
N
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y=8x—19.....(1) ,

4. (a) Put (1)into (2), 8x—19=6x—15, x=2....(3)
y=6x—-15.....(2)
Put (3)into (1), y=8x2-19=-3. Ans. x=2,y=-3.
x=2y+13....(1 .

(b) Put (1)into (2), 3Qy+13)+y=4, 6y+39+y=4,
3x+y=4...Q2)
y==5....03). Put(3)into(l), x=2(-5)+13=3. Adns. x=3,y=-5.
3y—Tx=1..... 1

© 1777 O from), 3y=1+7, y= 75 3
y+2x=9.....(2) 3
Put3)into (2), 12k =0, 14 7x+6r=27, x=2...(4)

Put (4) into (3), y:1+;><2:%:5. Ans. x=2,y=5
2y =5x+5....(1) ,

(d) Put (1) into (2), Sx+5=6x+8, x=-3....03)
2y =6x+8.....(2)

Put (3) into (1), 2y =5(-3)+5, y:_TIO:—S, Ans. x=-3,y=-5.
8x+8=3y..... 1

@ 1°F VoD ), y=3E8 Gy Put(3)into ).
2y =11-6x....(2) 3
8x+8 1
A =5 |=1-6x, lev+16=33-18r, 34x=17, x=—...(9)

8x1+8 4+8 12 1
Put (4)into (3), y=—2°_2FC0_ 12 4 gps x=—,y=4
ut (4) into (3), y 3 3 3 nsxzy
Sx+3y="7...(1) 7—5x .
From (1), = 3). Put(3)into (2),

® {5y—3x:6 ...... ) M. y=—==0) (3) into (2)

5[7_35x)—3x:6, 35-25x—9x=18, -34x=-17, x:% ...... @)
. 1 1Y 1.9 3 1 3
Put (4) into (3), =—|7-5x—|==x=—== Ans. x=—, y==.
ut(4) ()y3( 2}322 AT Ty
xty=11...() H+@), 2x=18, x=9...(3)
5. (3 _ - Put@)into (1), 9+y=11, y=2
x—y=T....(2)
Ans. x=9,y=2

b x+2y=3...0) 2)x2, 2x-2y=18....03)

R ) ()+@), 3x=21, x=T.(4)
Put(4)into (2), 7-y=9, 7-9=y, y=-2. Ans. x=7y=-2
4x—y=18..(1) (1)x2, 8x—2y=36....(3)

© Viaym0.@ @FG) %=27, x=3..(4)

Put (4)into (2), 3+2y=-9, 2y=-12, y=-6. Ans. x=3,y=-6

o [FFrw=2.0 ()x3, 159 =6...0)

@D iioyo6.2) G-@. 12x=12, x=1l..(4
Put(@)into (1), 5+3y=2, 3y=-3, y=-1.  dns. x=1y=—
3y+2x=2.(l)  (1)x3, 9y+6x=6...(3)

© 1) aroct6...2) @x2 4y-6r=-32...(4)

@)+ @), 13y=-26,y=-2....(5
Put (5)into (1), —6+2x=2, 2x=8, x=4. Ans. x=4,y=—
Answers

Unit 12
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® {5x+5y:1 ...... ) ()x2, 10x+10y=2....(3)

3x_2y:5 ...... (2) (2)><5, 15X—10y:25 ...... (4)

—27.0= 21
(3)+(4), 25x=27,x e 5

5x27 27 -22 -22
+5y=1, Sy=1-"", Sy= "2, y="°%
g Y 50 T s YT s

Put (5) into (1),

27 =22
s U s
6. (a) 3x+y—-120=3x-2y, y—-120=-2y, 3y=120, y=40, 3x-2y=10+2x,
3x-2x40=10+2x, x=10+80, x=090. Ans. (90, 40)
b)) x+3y+5=x-2y+7, 8&+5y=2...(1)
x=2y+7=Tx-3y—-4, 6x—y=11.....(2)
2)x5, 30x-—5y=55...03).

Ans.

(1) +(3), 38x=57, xza ...... 4
Put (4) into (2), 9-y=11, y=-2. Ans. (%,72)
Sx X
© 2 y=6l), T +y=6.(2).
3 3
M+@, 2+ I seex=36,
6x=36, x=6.....(3).

Put (3) into (2), g+y:6, 24y=6, y=4.  Ans. (6,4)

6x -3y _
4 30

From (1), 6x-3y=24, 12x-6y=48 ... 3)

From (2), 12x+5y=180 ... “

@ -3), .. 5+6y=180-48, 1ly=132, y=12...(5)

Put (5) into (4), 12x+5(12)=180, 12x=120, x=10. Ans. (10, 12)
9x—5y—11=0.....(1)

{3x75y+13:0 ...... ?2)

1)-(@2), 6x—24=0, 6x=24, x=4...03)

(d

Put3)into (1), 36-5y—11=0, —5y=-25, y=5. Ans. (4, 3)
®) 035x—015y=1....()  (1)x2, 0.7x—03y=2....(3)
02x+01y=15....(2) (2)x3, 0.6x+03y=45...(4)
B)+@), 13x=65, x=5...(5
Put (5)into (2), 0.2(5) +0.1y=15, 0.1y=0.5, y=5. Ans. (5, 5)

© {10x+y:3(x+y), 10x+y = 3x+3y, 7x=2y=0...(1)
c

IMx—y)=x—-y-32,9%-9y=x-y-32, x—-y=-4....02)
From (2),x=y —4....(3).

Put (3) into (1), 7(y—4)-2y=0, 5y=28, y= ? ______ ().

. 28 28-20 8 8 28
Put (4) into (3), == 4= =2 A 2
@ @) x 5 5 5 " (5 5)
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(d

(e)

(®

(2)

(b)

(d

(©

3(x—y)=—(T+2y), 3x-3y=-7-2y, 3x-y=-7, y=3x+7..(1)
32x—-y)=2+y, 6x-3y=2+y, 6x—4y=2...(2)

Put (1)into (2), 6x—-4(Bx+7)=2, 6x—-12x-28=2, —-6x=30, x=-5...(3).
Put (3) into (1), y=3(-5)+7=-8. Ans. (-5, 8)
3x+2y=44+x)+1, 3x+2y=16+4x+1, x=2y—-17....(1)
S5x+3y=T7(4+x)-2, 5x+3y=28+7x-2, 2x-3y=-26.....12)

Put (1) into (2), 2 (2y—17)-3y=-26, 4y-34-3y=-26, y=38....3)

Put (3) into (1), x=2(8)—-17=-1. Ans. (-1, 8)

-22+4y)=5x-5y, —4-8y=5x—-5y, Sx+3y=-4...(1)
3(1-x)+2(y+1)=y—x, 3-3x+2p+2=y-x, y=2x-5..(0)

Put (2) into (1), S5x+3(2x-5)=-4, Sx+6x—-15=—-4, 1llx=11, x=1...03).
Put (3) into (2), y=2(1)-5=-3. Ans. (1, -3)
4x—»)+2(x+y)=—(19+y), 6x-2y=-19-y, 6x+19=y...(1)
S(x+y)—-Q2x+y)=-5, Sx+5y—-2x—-y=-5, 3x+4y=-5...02)

Put (1) into (2),
3x+4(6x+19)=-5, 3x+24x+76=-5 27x=-81,x=-3...03).
Put (3)into (1), y=6(-3)+19=-1. Ans. (=3, 1)

x=2y+8....(0) Put (2) into (1), x=2(£+4)+8=2—x+16,
T4 3 3
=y...(d)
3 3x=2x+48, x=48....3)
Put (3) into (1), 48=2y+8, 2y=40, y=20. Ans. (48, 20)
p=3x—a(1) Put (1) into (2), x= —2(Cx—4) = —x+°,
2 32
2 8 4
¥===y....(2) 2X= =, X= — ... 3
3 3 3 3)
. 4 2 4 3 4
Put(3)into 2), —— = ——y, = —x(-=) =-2. Ans. (=, =2
ut (3) ©)) 3 37 VT3 ( 2) ns (3 )
2)’3J=3 ...... ) From (1), 2y+x=9...(3)
2
y —gx =1l..... 2) From (2), 3y—-2x=3...... 4)

B)x2+4), 22y+x)+@By-2x=9x2+3, Ty=21,y=3
. 23)+x=9, x=3. Ans. (3,3)

§_37y:3 ...... ) (1)x 10, 2x— 15y =30....(3)
3x 5
gx—%:s ...... ) )% 8, 3x—20y=40......(4)

(3)x3 = (4)x2, 3(2x — 15y) — 2(3x — 20) = 90 — 80,
—45y + 40y =10, -5y =10, y=-2
2x—15(=2)=30, 2x=0, x=0. Ans. (0, -2)

%,y:,” ...... @ (Dx3 Sx-3y=-51...0)
3, Q)% 6, 2x—3y=-24...(4)
375~ (2 (B)= (@), 3x=-27, x=-9....(5

Put (5)into (3), 5(-9)—3y=-51, 3y=6, y=2  Ans. (-9,2)
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10.

11.

12.

13.

15.

g— = 5.(l) From (1), y= §+5 ...... 3)
® 3y 2x 26
—r ===
2 3 3
Put (3) into (2),
3 x 2x 26 x 2x 26 15 Tx 52-45 Ix 7
(=)t — ==, S +=—="-—, —= , —=—, x=1
2°3 3 32 3 3 2 6 6 6 6
1 16 16
= 45=— A 1, =
=3 3 ns. ( 3)
2m+n=2.. 1
(a) Letm:l,n:l men M
x y 3m—-2n=10......(2)
Hx2+2), ..22m+n)+0Bm-2n)=4+10, Tm=14, m=2....03)
Put(3)into (1), n=2-4=-2....4)
1 1 1 1 1 1
=—=—, y= —=——, Ans. (—,——
a2 YT AT T
213 o mx3, 8322 3
(b) x y 2 x y 2
1 3
—+==2....(2) 2)+Q), 9+l:2+2, Z:E, x=E ...... @)
Xy x x 2 x 2 13
Put (4) into (2), L+é=2, E+§=2, izl—s, y=ﬁ. Ans. E E)
14y 14y y 14 5 135
13

Let the bigger number be y and the smaller number be x.
. x+y=9landy—x=17. Solving the equations, we get x =37 and y = 54.
Ans.  The numbers are 37 and 54.
Let the bigger number be y and the smaller number be x.
1
Z(x+y):16 and 2(y—x)=36.

Solving the equations, we get x =23 and y =41. Ans.  The numbers are 23 and 41.
Let the bigger number be y and the smaller number be x.

. y—x=§(x+y), 8x-2y=0, 4x—y =0

y=3x+14
Solving the equations, we get x = 14 and y = 56. Ans.  The numbers are 14 and 56.
Y9 _2 3y i07-4x
Let the numerator be y and the denominator be x. 2x 3
y-1 1
7 2y-2=x
X

. . 7
Solving the equations, we get: x =12 and y = 7. Ans.  The fraction is o

. Let the prices of a table and a chair be x and y respectively.

. 3x+4y=2800 and 4x+9y=4650.
Solving the equations, we get x = 600 and y = 250.
Ans.  The prices of a table and a chair are $600 and $250 respectively .
2m—-3n+10=4m—-5n+6=m+n-9.
Solving the equations, we getm =9 and n="17.
.". The perimeter = 3(9 + 7 — 9) =3(7) = 21 units.
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L {x+3:y+5,x—y:2
16. (a) Opposite sides of a rectangle are equal,
X —y+4=3x-4y+3, 2x-3y =1
Solving the equations, we get x =5 and y = 3.
(b) AB=5+3=8, BC=5-3+4=6, .. perimeter=2 (8 + 6)=28 units.
(c) Area=8 x 6 =48 square units.
17. Let the numbers of students and pencils be x and y respectively.
. y=6x+5and y=7x—8. Solving the equations, we get x = 13 and y = 83.
Ans.  The number of students and pencils are 13 and 83 respectively .
18. Let the numbers of $2 coins and $5 coins be x and y respectively.
. x+y=30and 2x + 5y =90. Solving the equations, we get x =20 and y = 10.
Ans.  The numbers of $2 and 85 coins are 20 and 10 respectively.
19. Let the tens’ digit and the units’

digit be x and y respectively. C|W0x+y= 8(x+y), 2x=Ty=0
The original no. = 10x +y, T 10y 4 x=2(10x 4 1) 43, Tx-29y+9=0
the reversed no. = 10y + x 3

Solving the equations, we getx=7 and y=2. Ans.  The number is 72.
20. X +Ax—-A= x> +3x—Bx-3B-11 = x° +x(3-B)-(3B+11)
Comparing the coefficients, we get: A=3-B and A4=3B+11.
Solving the equations, we get 4 = 5 and B = -2.
21. Let the present ages of David and Bobby be x x=y+13
and y respectively. :
J respectively - y—11:§(x—11), 2x-3y=-11
Solving the equations, we get: x = 50 and y = 37.
Ans.  The present ages of David and Bobby are 50 and 37 respectively .
x 5

—==, 3x=5y
22. Let the present ages of A and B be x and y respectively. ))}c +93 4
=—, 3x-4y=9
y+9 3

Solving the equations, we getx =15 and y =9.
Ans. The present ages of A and B are 15 and 9 respectively .
y=x+12
23. Let the speeds of the cars be x km/h and y km/h.  .".
0.5(x+y)=79, x+y=158

Solving the equations, we get x = 73 and y = 85.
Ans.  The speeds of the cars are 73 km/h and 85 km/h.
4(x+y)=280, x+y=70
24. Let the speeds of the cars be x km/h and y km/h.  .".
14(y —x)=280, y—x=20
Solving the equations, we get x = 25 and y = 45.
Ans.  The speeds of two cars are 25 km/h and 45 km/h.
25. Let the speeds of the boat and the water current C [6(x+y)=108, x+y =18
be x km/h and y km/h respectively. T 9(x-y)=108, x—y =12

Solving the equations, we get x = 15 and y = 3.
Ans.  The speeds of the boat and the current are 15 km/h and 3km/h respectively.
26. Letx km/h and y km/h be the speeds of the ship in still water and the current of
water respectively.
22.5(x—y)=360, x-y=16..... )
20(x+y) =360, x+y=18....... 2)
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Solving (1) and (2), we getx=17 and y = 1.

Ans.  The speed of the ship against the current = 17 —1 = 16 km/h.

4x+3y 2x—-y x-y
10 5

27.

, 4x+3y—-4x+2y=5x-5y, x-2y=0...»)

8y—5xT:2x+y, 24y —5x+2=6x+3y, 1lx-21y=2...(2)

Solving (1) and (2), we have: x=4and y =2.

28. Let x:l and y:l. 12x—5y+L:0,and 2x+6y—ﬁ:0
u v 10 10
. . 1 1 1 1
Solving the equations, we get x=— and y=—. Ans. u=— =5, v=— =2.
5 2 X y
E_&=_5 ......... D, (1)x2, 12_20x _ ==10......... (3)
29. x oy X y
274—)6:9 .......... (2), (2) x5, ﬁfﬁ =45......... O]
x oy y
@-03), .. E—E=45+IO, §=55, x=§=é ......... %)
X X X 55 5
Put (5) into (1), 6(§)71(10)(§):75, 107£:75, 15:9, y:izg
3y 5 y y 15 5
1 x 32
[Or: Let —=a,—=b, then solve for a and b first.] Ans. (=,=)
x y 55
30. Let the equations be (1) and (2) respectively. From (1), x=-2y......(3)
Sub. 3)into (2), .. —2y=— 1 1.3
oz
-2 3 3
-5
y
3 3, 3 3 3
Ly=——, . x="2(-)==. Ans. (==
Ty Y=Y e Gy
31. (@ x—(7+3x)+1=0, -2x=6, .. x=-3, .. y=T7+3(-3)=-2
(b) Let y= ! ,le.
ptq p
1 . 1
From (a), -3=—, .. p=—=
p 3
1 1 1 1
-2= , —2p-2¢=1, -2(-0)-2q=1, -2q=—, .. q=——
P r-2q =3)-2¢ 7=3 ="

32. (a) AQ2Q)+B(1)=18, 2A+B=18...... (€))
A(-6)+B(15)=18, -2A+5B=6...... 2)
Solving (1) and (2), we have A=7 and B =4.

(b) 7S)+4k) =18, 4k=-17, . k=-—

33. (a) Two straight lines will never intersect when they are parallel to each other.
(b) 6x-3y+2=0, 12x-6y+4=0....... 0]
4x+ry+4=0, 12x+3ry+12=0......... 2)
They are parallel when 3r=-6, .. r=-2
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34.

35.

36.

37.

38.

39.

40.

41.

42.

(@) Sx+y—-4=0...... M; 2x+y-10=0.......... 2)
Solving (1) and (2), we have x=-2 and y=14.
Ans.  The coordinates of P are (=2, 14).

®) a(-2)+b(14)+16=0, a-7b=8...(1)
Ta(-2)-2b(14)-14=0, a+2b=-1.....(2)

a+b=2m.... D; a-b=2n.... 2)

M+Q?), 2a=2m+2n, a=m+n........... 3)

Put 3)into (1), (m+n)+b=2m, b=m—n, .. L="""
b m-n

(a) Let the equations be (1), (2), (3) and (4) respectively.
M+@)+3), (g +Fx)+H(x, +x5)+ (x5 +x)=10+(-3)+9,
2(x, +x, +x;) =16, x +x,+x;,=8....(5).
Put (5) into (4), y=8.
(b) Put(2)into(5), .. x;+(-3)=8, x =11I.
Put(3)into (5), .. x»+9=8, x=-1.
Put (1) into (5), 10+x;=8, x3=-2
Ans. X; = 11, X2 = —1, X3 = 2.
(a) 16500=a+k(1000), a+1000k=16500......... (0]
34500=a+k(5000), a+5000k=34500.......... 2)
Solving (1) and (2), we geta=12000 and k=4.5
(b) Whenn=40000, C=12000+ 4.5(40000)= 192000
Ans.  The average printing cost of 1 copy = 19200 + 40 000 = $4.8.
Let $x and $y be the amounts that A and B originally had.
2(x—-240)=y+240, 2x-y=720.......... @)
x+1010=3(y—-1010), x-3y=-4040........ 2)
Solving (1) and (2), we get x = 1240 and y = 1760.
Ans.  The amount they have altogether = 1240 + 1760 = $3 000
Let x and y be the numbers of coins in P and Q respectively.
2(x-22)=y+22, 2x-y=66.... 0
2(x—22)+46=5y+2(22), 2x-5y=42...... 2)
Solving (1) and (2), we get x =36 and y = 6.
Ans.  There are 36 coins in Box P and 6 coins in Box Q originally.
Let x and y be the present ages of Adam and his sister respectively.
x—4=4y-4), x—-4y=-12... )
x+8=2(y+8), x—-2y=8..... )
Solving (1) and (2), we get x =28 and y = 10.
Ans.  The sum of their present ages = 28 + 10 = 38.
Let x and y be the present ages of the elder daughter and the woman respectively,
*. the present age of the younger daughter is (x — 4).
x+(x-4)+y=50, 2x+y=54..... 0]
y—x=63-y, x-2y=-63...... 2)
Solving (1) and (2), we getx=9and y=36; .. x—-4=9-4=5.
Ans.  The woman is 36 years old and the daughters are 9 and 5 years old.
Let x m/s and y m/s be A’s speed and B’s speed respectively,
*. the speed of C is (y +1.5) m/s.
xx12x60=yx10x60, 6x—5y=0....... @)

Answers
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xx18x60=(y+1.5)x(18=6)x60, 3x—-2y=3..... 2)
Solving (1) and (2), we getx=5andy=6; .. y+1.5=6+15=75.
Ans.  The speed of A, B and C are 5 m/s, 6 m/s and 7.5 m/s respectively.
43. The speeds of the boat against the current and along the current are (x — y) km/h
and (x + y) km/h respectively.

315 315 —2...(1), and 28 _ 36 Q)
X—y Xx+y X—y x+y
Let u= and v= .
xX—y x+y

From (1), 315u-315v=2......... 3), from(2) 7u-9v=0........ 4)

1 1
Solving (3) and (4), eget u=— and v=—.
ving (3) and (4),  we get u = V=13
1 1 1 1
=—, x-y=35...(5, and =—, x+y=45...(6)
x—-y 35 x+y 45
Solving (5) and (6), we get x =40 and y = 5.
44. Letx h and y h be the time taken by A and B respectively.

el @, lx4+(l+l)x2:1 ......... )
x y 3 X Xy
4 2 1 1
Put (1) into 2), —+==1, —=—, ~12.
(1)into (2),  —+= =D
1 1 1 1 1 4

St =5 =

12 y 3 y 4

Ans. A and B take 12 h and 4 h respectively to fill up the pool alone.
45. Letx days and y days be the time taken by A and B respectively.

1 1 1
X=2Yee D; —+—=—.e 2
e L y 14 @)
Put (1) into (2), iJrlzi, i:i, y:éx14:21; CLox=221)=42
2y 'y 14 2y 14 2

Ans. A and B take 42 days and 21 days respectively.
46. Letx and y be the original numbers of workers and days required respectively,
(x+8)(y—-10)=xy, —-10x+8y=280.......... (1)
(x=8)(y+20)=xy, 20x-8y=160......... 2)
Solving (1) and (2), we get x =24 and y = 40.
Ans.  The numbers of workers and days required are 24 and 40 respectively.
47. (a) Let $x, $y and $z be the costs of an apple, an orange and a pear respectively.
x+3y+2z=226...... @; Sx+8y+3z=626...... 2)
MHx5-(2), Ty+7z=504, y+z=T72..... 3)
Ans.  The total cost of 1 orange and 1 pear is $7.2.
(b) S5y=4z, 5y-4z=0......... 4).
Solving, (3) and (4), wehavey=3.2,z=4.
From (1), x+3(3.2)+2(4)=22.6, x=5
Ans. The costs of an apple, an orange and a pear are 35, $3.2 and $4 respectively.
48. Letx and y be the numbers of males and females in project A respectively,
‘. in project B, the no. of males = 181 — x, and the no. of females = 154 — y.
x=2y+3, x-2y=3..0);
3(181-x)=154—-y, 3x-y=389...(2)
Solving (1) and (2), we get x = 155 and y = 76.
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Ans.  There are 155 males and 76 females in project A, while there are 26 males and 78
females in project B.

5x—y:2 ...... (1)
49. (a) , @-1)x2, 4y=8, y=2.
10x+2y=12 «oer 2)
212 4 4
Sub. y =2 into (1), =—— = =—, =2
y M, x=— 5 X=2, )
5. m, s 5[ 1 )_m—anz
2m+5n 2 2m+5n 2
®) 10 ’ 1 2 '
+m—2n=12 10 D) Rl BD)
2m+5n 2m+5n 2
1 4
T 2m+5n== ... 3
From (a), 2m+25n 5. m+5n (),
By m-2n=4 e @)
2
27 3
3)-@x2, 9n=-—, n=-——.
3)-@ 2 2
Sub.nzfi into (4), m=4+2 23 =§. .'.m=§, nffé
4 4) 2 2 4
50. (a) X -3 0 4
y 4 25 0.5
(b) % TTTTT] (c) (i) From the graph, the solutions are
“ T () =01,2).
i 4x—-y=2711]
A IR L+2:5 L+2[1]:5
AT . J2a b 2a b
x+2y=5 " (ii) 5
/ ] L YL
/ a b 2a) b
ST ’ 1 1
T From (c)(i), —=1, —=2,
/ (©@) 2 b
*0/ .'.a:l,b:l
2 2
51, (@) | «x 0 6 9
y |25 75 ] 10 .
x+3_6 9\ 5x—6y+15=0
) 5 [5x—6y+15=0 d
b ) Y o { . a
X x+y—-8=0 o
y-8 54
(i) From (a), the solutions of +
5x—6y+15=0 1
are (x,) = (3, 5). 4
x+y—-8=0 n
.". the fraction is % TS S I N
a=2b=—04 - o) (2)—(1),3b=3.6,b=12
52. (a) bo32 e @)’ Sub. h=12into (2),a=32-12=2,
S.a=2,b=12.
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(b) (i) Letw hours be the driving time from city A to city B.
{x=2w—0.4 {x—2w=—0.4 From (a), x=2, w=12.
x+w=32" x+w=32" y:%=%:80. Ans.x =2,y = 80.

(ii) Speed from home to City A= 9—26 = 48 km/h

Speed from home to City B = 19—(; = 80 km/h

The required difference = 80 — 48 = 32 km/h
(iii) Time for his whole journey = 2 + 2 = 4 hours.
*. The claim is disagreed.

Unit 13 Rational & irrational numbers

1. (@ 520 (b) 3.48 (©) 632 d) = /65=8.06
(e) =+/99=9095 ® = 1600 =40
2. (@ =122=12 ) =13 =13 (©) = —4x144=2x12=-24

_ _ [ea_ s _ [
@ = © \F 7 D = \Too0 V400 20

49
3. (a) .7 25<35<36, \/75<\/75<\/7 5<\/§<6, themtegralpartof\/gisi
(b) . 81<92<100, /81<~/92 <100, 9<+92<10,
.". the integral part of V92 is 9.
(¢) " 100<106<121, ~/100 <106 <~/121, 10<~/106 <11,

*. the integral part of /106 is 10.

O | W\

. (@ 4.0 (b) 4.6 () 2

5. (a =1-8=-7, .. rational (b) =3x8 =3x9, .. irrational
(c) recurring decimal, .". rational

6. (a) =210, .. yes (b) =%, .. no
(¢) =304/10, .. yes @ = /%:Jﬁ:zﬁ, . yes
(e) =+/45 =345,

7. (@) = +4x2=22 ®) =9%x2=32 (©) =+/9%x3=33
(d) =36x2=6v2 () =/9x5=3V5 (H =+16x3=43
(8 =49x2=72 (h) =+25x3=5V3 (i) =+121x3=114/3
() = B81x3=93 (k) = 81x5=945 () =+25x5=55
(m) = V2 x5 xm? xn* = 5mn*2 () = 2x3xabxb' = 3b>2ab

8. (@ 5V3-8\5 (b) 77-2411
(© 3w @ S5fy-2x

9. (2 =22+4/2=6\2 (b) =3V3-43=23
(©) =3V2-42+5V2=42 (d) =2V3+5V3-32=7/3-32
() = 2V3+6J3-5/3 =33 M =2J7-5J7-3J7 = -6J7
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(@ =8/x-7Jx = Jx (h) = 2m2mn +3m\2mn = 5Sm2mn
10. (a) = 24x2=48 (b) = 10x3x+/3 =303

(¢) =36x2=72 (d) = 9x5=45

(&) = 2xV2)x(N2x13) = 4413 (0 = W6x4/10)x~/10 = 1046

(@ = (6xV3)x(5x43x+/2) = 9042 () =156

i) = 2433x+/33 =66 G) = 3V17x217 = 6x17=102

(&) = 3v7abx(aTab x~[2) = 3axTabx~[2 = 21a*b2

() = (3 x\Tmn)x\[Tmn = Tmn3n
1. (@ 6 (b) = V10x2=2410
© -2 @ -3 3
3x34/7 3 2x3 2
_22x414 _ 242 _ (@xBxA5)x(2x3x43) _ B
(e) = S o = PRET =2x3 =6
12. (a) =2-4J2-5=-3-4\2
(b) =30-174/5+12 = 42-174/5
(€) = (7-33)(3-2) = 73-14-9+6+/3 = 134/3-23
(d) = V14T =14 V24587 =542 = T2 =27 +5J7 =542 = 24/2 + 37
(e) =5y-6+7y
(0 = 3x—4/xy +6xy -8y = 3x—8y+2/xy
13. (@) =7-235+5 =12-235 (b) = 18+12V2+4 = 22+122
(c) = 48+8J15+5 = 53+8415 (d) = 24-2424412+12=36-2442
(€) = 25x+4-20Vx () = 9x+49y+42[xy
14. @ =5-4=1 (b) =9-20=-11 (¢) x-47
(d) = (4Ja —3vb)(da +3/b) =16a—9b
15. (a) = 2\5\/;\5 =27 ) = \7;:/55 - % © = 4‘6\/2‘6 =43
4 2 24 2x3 67 %7
() :ﬁzﬁzﬁ @ :R:ﬁ:m ® ==7 =37
@ =32 _5x2 32415
¥ Tl BB 3
(h) = xxa _ 2Jax G = 2mx~ln _ 2mln
f Ja a 3Vn xn 3n

_ 3 3oozs 1. 43
16. = Z(10)\B+7—2\E+7_\B(5+5—2+§)_T

17. (a) 12100=121x 100 = (11 x 10)* = 110% Also, note that (—110)> = 12 100,
*. the square roots of 12100 are 110 and —110.
(b) —8000=—(8 x 1000) = (-1)’2 x10)’ = (-20)°, .". the cube root of —8 000 is —20.
4 4
(c) 0.0625= 625 *5—4 = 1 = 0.5*. Also, note that (—045)4 =0.0625,
10000 10* \2

*. the fourth roots of 0.0625 are 0.5 and —0.5.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

x=a3,y=27=3 =B, .. y=x; but y=427=43 =33, . y=

Ans.  Both of them are correct.

(a) 12 =23 ~2x1.732=3.464 (b) %:?: 1732 _ 577 (3 sig. fig)
32 3 3/5  3x2236
(@) F\fo TTETs s - 1.3416
(b) V12-48=243-2v2=2(+3-+2) =2(1.732 - 1.414) = 0.636
(@ =(10)-1=9
.y (0-nGiosn 3 Jio-l
b) 9=(/10- o 3= -
(b) 9=(10-1)10+1), 3 ; T
_ 3 Ao-1_3¢10-1) _3(10-) _10-1 _
(¢) LHS.= TR TR T R St RHS.
(e (a1 1 a-a-1-1_ -2
“Jaa+1 Nava+l Nava+l  Jaa+1 _\/a(a+l)
23-1) 2(3-1)_ 5
(3+x =2, = f+1 T WBanEE-n 341 =3
ox=(B-12=3-23+1=4-23. . a=4b=-2.
(x—l)z:(3\6—2)2,)8—2+i2=45—12\6+4. x2+i2=51—12\6
X X X

AB= \/ﬁcm = 3\/§cm, BC= \/%cm = Sﬁcm, AC=12cm = 2\/§cm
AB+ AC = 3\/§+ 2\/3 = 5\/3 =BC. .. A, B,C form a straight line (line segment).

V32 +418 =42 +342 =742, but V147 =7xTx3 =73, .. 32 +418 < 147

Ans.  Since the sum of 2 sides is smaller than the third side, they cannot form a triangle.
3y = (Wx), 2° .3:F S 23y, Jy=24,y=24>=576

@ Z=@W5-2)+ = (5-2)(5+2) =5-4=1

p 7o

2005

m m
Dom = (0 xm? = (1) x(\5-2)* = 5-45+4 = 945

n

(b)
{ (ﬁfﬁﬂ) (\/§+\/571) T
[t | [ata- | }

:[(\B)2 —(\5—1)2}5 { 3--2v2+1) T ~(v2)

(‘/7)5 32><( )\/7 32x22x+/2 =1282
a=b__(ay-(by _(a+Vb)a-b) _ -
Na-b Na-Ib NP =a+b

RH.S.= +Ja++b =LHS. .. lItis an identity.

(a) LHS.=
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a-b .1 Na-b .
(b) From (a), T \F_\/Ehf TrdE T ey *)
! + ! + ! +ot !
V2441 AB442 Va3 T {100 +499
Bl TS e

= (W2 -V +B-V2)+ 4 =3)+....+ (/100 —/99)
= —J1+4100 =-1+10=9

Unit 14 Pythagoras’ theorem

1. (@ x*=10"+24%, x=+/100+576 =676 =
(b) 17°=y>+8>, 7> =17"-8, »=+/289—64 =/225=25
(©) x*=15-10>=225-100=125, x=+125=112
Y =x' -8 =125-64=61, y=+61=78

(d) 20°=nr*+ (2—24)2, h=+/400-144 = /256 =16 cm
2. (@ PS=410°-6> =+/64=8; SR=+/8"-6> =428, a=PS+SR=8+ 428 =133

() AC=3+6=9, BC*=10"-9’=19,
m*=BC?+6°=19+36=55 m=55=7.42

() GF=+132-12% =169-144 =25 =5, EF= 415> -12> =/225-144 = /81 =9
x=EF-GF=9-5=4

(d) x=+/392-362 =4225=15, ML= 45367 =729 =27
y:ML—x:27—15:12

() InAPQR, PQ’+RQ?=PR?
(n+8)7+10°=26% (n+8)y*=26"-10°

() JoinDF. DF’= 62+102 and DF? = 72+y,

E
)2 449=36+100,)2=87, .. y= 87 =933 D

3. (a) DrawBELAD. BE=CD=8,ED=BC=7, B¢
AE=AD-ED=13-7=6
y=+BE? + AE? =+/8? +62 =100 =10 A
(b) Draw QTLRS. QT=PS=40,TS=QP=15 Q R
RT =/QR’ —QT> =+/41° +40> =81 =9
x=RT+TS=9+15=24 P S
4. (x+2)P=x*+12% XFPHar+4=x"+144, 4x=140, .. x=35
5. LetBC=xcm. .. AB=2xcm.

AB*=42+BC%, (2x)°=16+x%3x*=16, x= %; ABzzxzz(E)=4_62cm

6. BD=14+10=24; AB=+25—BD?=+252-24? =/49 =7
Area of AACD = %(AB)(CD) = %(7)(10) = 35 sq. units
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7. b=49=7; c=+169=13; X,
2=p 4+ (c— b =T>+(13-7)°=49 +36 =85 [~
The shaded area = a* = 85 cm?® bI

8. Let the altitude from B to AC be 4 cm. %:24,h:6 B
AB? =1+ (%)2:62+42:52, AB= 452 =721 cm A

9.  Let the height of the equilateral triangle be 4 cm.

h2+(§)2, =100-25=75 h=+/75 cm \g ’o%

", Area= %(10)(\%) =433 cm’ T0cm
10. Let the side of the equilateral triangle be 2a cm.

QayY =122 +d’, 4> =144+d*, 3a°=144, a= % =448 mf ‘é%

*. Area= %(2\@)(12) =8.31 cm? 2a cm
11. Let & cm be the altitude.

92=h2+(1)2, pogl- P25, 215 9em

4 4 4
. Area= 7(7)( ) =29.0 cm’ 7em

12. Letitssidesbexm. x*+x>=30, 2x*=30, x*=15, x= 15

. Area=x’=15m% perimeter = 4x = 4415 =155m
13. Let x m be the distance between the tops of the two posts. X
c=18, b=2, a=7-b=7-2=5 e

x=+a*+c? =5 +18> =18.7

Ans.  The distance between the tops is 18.7 m.
14. (a) AC= 15 +20> =+/625 =25cm
(b) AS= 60%+AC? =+/3600+625 =+/4225 =65 cm
15. The diagonal of the rectangle with dimensions 8cm x 10cm =b~/8% +10* = V164 cm.
*. The longest pencil = /4% +164 = /180 =13.4 cm
16. BC= /50> —48> =+/196 =14cm. Area = (48)(14) = 672 cm’

—-—

17. Let his speed be x km/h.  The distance be traveled in 40 mins = xx%:%x km
(%x)2 +357 :372,gx2 =37"-35" =144, «x= 142X9 =18

Ans.  His speed was 18 km/h.
18. Let & cm be the distance between the highest and the lowest point of the swing.
B

AC=25cm, .. (65-h) +( )765

(65— hy= 65 —12.5, 657h=63.79, h=121

Ans.  The distance is 1.21 cm.

19. (a)AB2 522=2704, AC?+ BC*=48>+20%=2704
* AB*=AC*+BC% .. AABC is right-angled.
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

(b) PRZ=41>=1681, PQ’+ QR>=38>+15>=1669
" PR*#PQ*+QR? .. APQR is not right-angled.
(c) CE*=137=18769, CD’+ DE”= 88>+ 105> = 18769
. CE*=CD*+DE’ .. ACDE is right-angled.
(a) PQ*=93, PR®+QR>= (3v5)>+(4/3)> =45+48=93
" PR*+QR*=PQ% .. APQR is aright-angled triangle.
(b) " PRLQR, .. arca= %(3«/5)(4«/5) =6y/15 cm’
No, the longest side is 175.  He should compare:  “49% + 168> with 175%.
497+ 1687 =2401 + 28224 = 30625 = 175
.". Itis aright-angled triangle (converse of Pyth. Thm.)
*. I disagree with Simon.
AC=PQ=24,CB=CQ+QB=AP+QB=3+4=7
. AB= 4247 +7 =625 =25m
0Q=0C+CQ=9+6=15(cm),
OB =0Q = 15 (radii), OC?>+ BC?=0B’,
9°+BC*=15%, BC’=15"-9>, BC= 4225-81 =12cm
.". The area of the rectangle = OC x BC =9 x 12 = 108 cm’
The nearer vertical distance = 12 —4 =8 cm
.". The distance the foot of the ladder will slide
= 207 -82 4207 —122 =/336 16 =233 em
The horizontal distance between P and Q=112 + 14 + 14 = 140
The vertical distance between Pand Q=16+ 16 + 16 =48
The shortest distance between P and Q = +140% +48> =+/21904 =148 (Pyth. Thm.)

AC = VAB? +BC? =+/72 +24* =25

Area of AABC = %(AC)(BM) = %(AB)(BC), 25BM = (7)(24), BM=6.72 cm

LetBC=xcm, .. CD=(24-x)cm.

AC’=16"+x* and CE’=12*+(24—x)

" AC=CE, .. 162+x*=12"+ Q4 -x)*=127+24>—48x +x°
48x=12+24-16*, x=—=9Z, . BC= 9% cm

Join QS. Q

QS = /82 +6> =+/100 =10 cm (Pyth. Thm.) '

In AQSR, QS*+SR*=10%+24*=100+576 =676

QR?>=26=676, " QS*+SR*=QR? R S

. ZQSR =90° (converse of Pyth. Thm.)

.. Area of PQRS = %(PQ)(PS) + %(QS)(SR) = %(6)(8) + %(10)(24) = 144 cm?

AB=72x-2272 km, DE=BC= 72x.2212 km,
60 60

BE=CD=8km. .. AE=72+8=152km

AD = VDE> + AE? = /127 +15.2 =19.4 km
Ans.  He is 19.4km from the starting point.

DQ = +242+18% =/900 =30 cm.

Let 4 cm be the distance between PB and DQ.
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31.

32.

33.

34.

35.

36.

37.

38.

Area of ABCD = 2x %(24)(1 8) + (DQ)(h) = 24*

432 +30h=576, h= % =428. Ans.  The distance between PB and DQ is 4.8 cm.
In AABC, AB*+BC?= 242 +10*=676, AC*=26"=676
© AC’+BC?*=AB?, .. ZB=90° (Converse of Pyth. Thm.)

/B =/Q=90° (proved), AB=PQand BC=QR (given), .. AABC=APQR (S.A.S.)

ED’ = 25" - 7% =576 =

Let EF be the height from E to AD. E
Area of AAED = %(AE)(ED) = %(AD)(EF)

oy

. 25EF =(7)(24),EF =6.72; AB=EF=6.72
*. Area of ABCD = (25)(6.72) = 168 sq. units

From E, draw EF L AB. DG =AF 77(12) =6cm. A

GE = +DE>-DG? =+/10°-6> =/64 =8 cm Pl DB
FG=BC=12cm; FE=FG+GE=12+8=20cm

In AAFE, AE= +JAF +FE? =/6°+20% =+/436 =20.9 cm

(@) DQ=18-16=2cm; BQ= +16%+12> =20 cm (Pyth. Thm.)
(b) InADPQ, PQ*=PD*+DQ’=x*+2*=x"+4
In APQB, 1?=PQ>+BQ*=(x*+4) +20*=x>+404
(¢) InAAPB,AP=(12—x)em, .. y*=AP*+ 18> =(12—x)*+ 18
(12 -x)7+ 187 =7 + 404,

144 —24x + x> + 324 =x* + 404, 64=24x, .. x=>

8
3
From(b), »? _() 04— 379007 . 3700 _10y37

9 3
AC=EG =+/1+1> =42 (Pyth. Thm.)
In ADEG and AACG, ~DEG =.ACG =90°+45°=135° (square),

DE_1 EG_+2 +2_1 DE_EG

AC 27 CG 1+1 2 2° AC CG’
. ADEG ~ AACG (ratio of 2 sides, inc. )
LetQD=xcm. QC=AQ=AD-QD=(16-x)cm; CD=AB=10cm
In AQCD QC2 QD* + CD?,
(16 —xy*=x>+10%, 256 -32x+x*=x>+100, 156 =32x, x=4.875, .. QD=4.875cm
Join BQ and CQ.
BQ = QP?+ BP? and BQ? = AB? + 3?
. AB*+9*= QP2 +BP?...... @)
CQ =QP*+PC*=QP’+BP?, and CQ*=5%+4>=41
. QP’+BP*=41...... (ii)
From (1) and (i1), AB’+9=41, AB’=32, AB=5.66
DE’>=EA’>-AD’ and DE’=EC’-DC?
. EA’-AD*=EC*-DC? EA’-EC’=AD’-DC>...... )
BD?*=AB’—AD?, and BD?=BC? - DC?
. AB—AD’=BC’— DC?, AB*-BC*=AD’-DC>...... (ii)
From (i) and (ii), EA?-EC?=AB?-BC?
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Unit 14

39. (a) PR*+QR*= (m*—n?)>+Q2mn)’ = m* =2m*n* +n* +4m*n® = m* +2m*n® +n*.
PR? = (m? + n®* = m* + 2m*n* +n*
.. PQR is a right-angled triangle.

(b)

The new enclosed area =15 x 5 —2 x (% x3x4)=75-12=63 cm’ 4

41. (a) The shortest distance =AQ. AP?=10+20? =500
AQ= /QP? + AP? =+10% +500 = /600 = 24.5 cm
Ans.  The shortest distance to fly from Q to A is 24.5 cm.

(b)

42. (a)

43. (a)

44. (a)
(b)

- PR+ QRZ _ PQZ,
Let 24 = 2mn.

The table below shows the possible values of m, n, m*—n” and m*+n’.

m=4,n=3 m-n’=4-3"=7 mn’ =4 +3° =25
m=6,n=2 m—n’=6"-2"=32 m+n’ =6 +2° =40
m=12,n=1 m—n® =12 - 1= 143 m+n’ =122+ 1°= 145

Ans. Three possible sets of values of the side:
24 cm, 7 cm, 25 cm; 24 cm, 32 cm, 40 cm;

40. The diagonal of the small rectangular board = /3> +4% =425 =5 cm . 5

Imagine cutting the box along QP and BA so that

QPDABCQ becomes a rectangle.

from A to Q is the diagonal AQ in the rectangle.
AP=AD +DP=20+10=30cm,

AQ= +10* +30° =4/1000 =31.6 cm

Ans.  The shortest distance to crawl from A to Q is 31.6 cm.

AB_20 4 BC

BE 15 3  BD

4
3

. AABC ~ AEBD (ratios of two sides, inc. £s)

(i) ZBDE=/BCA

=90° (corr. Zs, ~As)

(i) BD?=BE? - DE? (Pyth. Thm.),
BD=+15"-9*> =12, AD=AB-BD=20-12=8

ZPQT = ZRST = 90°
ZPTQ = /RTS (vert.

Let ST=xcm. QT =ST=x cm (corr. sides, = As)

and PQ =RS (rectangle)

The shortest distance

24 cm, 143 cm, 145 cm.

—, ZABC= ZEBD (common ),

opp. £s), .. APQT =ARST (AAS)

RT=QR-QT=(24-x)cm; RS=PQ=12cm
In ARST, RT? = RS? + ST? (Pyth. Thm.),

Q4—xy=12"+x7 24— 48x+x* =122+, 48x=432, x=09,
PR?=PQ’ + QR? (Pyth. Thm.), PR =

() PQ+QR+RS+PS= (78+2433) cm,
<. RS= (78+2433) —16-30-32= 233 cm
"0 PS24RS?=[32 + (2433 ] ] em’ = 1156 cm” = 34 om” = PR?,
.. APRS is a right-angled triangle. (Converse of Pyth. Thm.)

(i) Let N be a point on PR such that SN L PR.

When T moves to N, areca of APRS =

. SN=

16> +30* =34 cm

(PS)RS) _ (PR)(SN)

PR

" SN<l1lcm, .

Answers

_(PSHRS) _ (32(2V33)
34

. the claim is disagreed.

2

m = 10.8 cm (corr. to 3 sig fig.)

. ST=

9 cm
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45. (a)
(b)
(©)
Unit 15
L. (3
2. (@
3. (a)
(©)
4. (a)
(b)
(©)
(d
(e)
®
5. (a)
(b)
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CD=AB. CQ=CD-DQ=(15-t)cm
BQ=DQ=tcm, BC=AD=6cm
InABCQ, BQ’=BC?+CQ?,
=6+ (15-1)?% =36+15"-30t+t}, 30t=261, t=8.7
(i) In figure (b):
ZBAP=90°= /ZBCQ, and BA=BC =6 cm (rectangle)
ZABQ=/PBC=90° (rectangle),
i.e. ZABP + /PBQ = ZPBQ + £ZCBQ,
.. ZABP=ZCBQ, .. ABAP=ABCQ (ASA)
(i) CQ=15-t=15-8.7=6.3 cm.
AP = CQ (corr. sides, = As), .".AP==6.3 cm

Introduction to trigonometric ratios

6=70.3° (b) cos9:§,6:48.2° (c) sinez%,6:53.l°

10 21 6
0=—, 6=33.6° b) sinx=—, x=57.1° t =—, y=194°
cos T (b) sinx T X (c) tany 7 y

a=13tn36°=945 (b) y=——20 _4138
cos55°

= 37 =20.5 (d) x=8sin26°=3.51
tan61°
tan9=%,e=35.0°; x=+/20" +14% =+/596 =24.4
. 5 5
y=12c0856°=6.71 cm; sin@=—=— 0=48.2°
y 671
11
In AABD, «x-= =242.

sin27°
In AABC, 2 tan27°, y=xtan27°=242tan27°=12.3
x

In AABD, BD = 16sin(30°+20°) =16sin50°; AD = 16cos50°

In AACD, CD = AD tan 20° =16 cos 50° tan 20°

x=BD-CD =16sin50°—-16cos50°tan 20° =8.51

x=8tan17°; tan(17°+6):%:wzo.61146

17°+60=31.4° 0=144°

a=60sin33°=32.7 cm;

@ :6OSin33°
cos44°  cos44°

b=atan44° =60sin33°tan44° ~ 31.557 ~31.6 cm

PR =60c0s33°; d =PR-b=60c0s33°-31.557=18.8 cm

B
o
Draw AM 1L BC.In AABM, a= BM = 7-4 =4.67 A M
c0s50°  cos50°

=454 cm

b =AM = BM tan 50° = 3tan 50° = 3.58 b o
QT 15 (-
Draw QT L SR, cos RQT=-c-==, ZRQT=336°

x=90°+ZRQT =90°+33.6°=123.6°

Answers
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0.5y _ 17cos32°

6. a) cos32°= S =28.8
(@ 17 7 0.5
(®) Sin(50 ):O.Sx’ x:8s1n25 ~676
2 8 0.5
() singzgzi, Q=17.4576°, 0=34.9°
2 15 10 2

7. (a) DE= 8sin56°, CE = 8cos56°,
area = %(DE)(CE) = %(8 5in56°)(8c0s 56°) =14.8 cm’

(b) Let 4 cm be the height from Q to PR. Q
h =5sin(180°—110°) = 5sin 70° hcmm
.}
Area = %(PR)(h) = %(7)(5 §in70°) = 16.4 cm? P R
(¢) Let /& cm be the height from D to AB. D C
h=10sin60° area=12 x (10 sin 60°) = 103.9 cm’ éhcm;
(d LM=LN=7cm; ZL=60° the height=7sin67° A B

Area = %(7)(7 §in60°) =21.2 cm’
(e) Let/ cm be the height from B to AC.

h:IOcos46 =10co0s23°; M:sin46 , AC= 20sin23° ¥
e B I
Area = %(AC)(h) = %(20 $in 23°)(10¢0s 23°) = 36.0 cm? A" Cpem €
SN 3 S
Draw SN L QR. SN=PQ=3cm; tan58°=——, NR = Py
© Q Q NR tan 58°
. 3 1 2 QTR R
. QR=4+—"""=58746; area= —(4+5.8746)(3) = 14.8 cm N
tan 58° 2
8. h=3.5tan30°, area:%(7)(3.5tan30°):7.07 e’
9. Let h cm be the height from P to QR. /4 =26sin£Q, P Q
160
. 14x26sin ZQ =160, sinZQ= =0.43956, ZQ=26.1°
Q Q=122 Q S R
10. (a) BD=18tan43°, areaofAABC:%(18+40)(18tan43°):486.83q.units
0) a=—8__246; b=BD?+40° = (181an43°)’ +40° = 43.4
cos43°
ano=0 _ 40 )33, - g-g72°
BD 18tan43°
11. (a) Leth=DM=CN. #h=8sin54°=13sin /B, <
. ° h H
©sin/B=SS (40786, /B=2986° 4 g o g

(b) AM = 8cos54°, NB=13c0s29.86°,
.. AB= 8c0s854°+5+13¢0s29.86° =21.0 cm

(c) Areaof ABCD = %(5 +20.976)(8sin 54°) = 84.1 cm®
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12.

20.

21.

22.

23.

24.

. Let & cm be the greatest height.
N\,

. The distance between the two ends of the ropes =

Let 4 cm be the height from the centre to a circle.

e:360 _45°, 6+2:tan45 _ 3
tan 22.5°

8 h 2
) =173.8 cm?

s

_3
tan22.5°

Area of the octagon = 8x % (6)(
4-25 1.5

. Let the length of the rope be x cm.  cos72° = , Xx= =485

X " cos72°
Ans.  The rope is 4.85 m long.
singzg:i, g:23.578, 0=47.2°
2 10 10 2
2.6

. Let ZPOQ=0. cosg = T , . g ~29.9264, 0=060° (to the nearest degree)

M:ﬂ, h=24-24c0s28° =2.81 cm A/MRXC
PC 24 T B ~Lhem

The vertical distance he has risen = 450sin11°+200sin34° =198 m

19 + 19 =41.4m
tan38° tan48°

c0s28° =

. Let the distance the plane traveled be x km.

1.5x1000 ‘= 1500
X ’ sin32°
1500

The time taken = x +900 =————+900 = 3.15 minutes (2 d.p.)
sin32°

Let x m be the length of the post. 318 =tan40°, x=3.8tan40°

sin32° =

Let y m be the length of the new shadow.
X X 3.8tan40°
—=tan28°, y= =
y tan 28° tan 28°
Ans.  The new length of the shadow is 6.00 m.
Let the length of the pole be 7 m. B
DC =4sin15°, AC =4cos 15°. >
In AABC, BC=AC tan (27° + 15°), L1l
h+4sin15°=4cos15°tan42°, h=2.44
Ans.  The vertical pole is 2.44 m long. C

(a) DE= , .. area of ACDE = l(8)( 8 )=554 cm’
tan30° 2 tan30°
8

(b) DC=— =16, .. area of ABCD =16*=256 cm’
sin30°

(¢) ZADF =180°—-30°-90°=60°, AD=DC=16cm,
The vertical distance from A to DE = AD sin ZADF = 16 sin 60° = 13.9 cm

Draw CE 1 EF. In AABF, BF = AB sin 30° = 30 sin 30°.

ZABE =30°+90° (ext. Zof A), .. 6+90°=30°+90°, 6=30°

In ACBE, BE = BC cos 6 =20 cos 30°

The vertical distance from C to the horizontal

= BF + BE = 30sin 30° + 20 cos 30° 263.23 cm

6 50° 0
In ABEC, — =tan—, EC= o
n EC an 5 tan 25

=6.00m

>

=2.13cm

The distance from the vertex to the bottom of the cylinder = 15—
tan 25°
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25. Let y m be the original distance between the box and the closed door.

&: sin50°, y=0.8sin50°=0.613
x=08-y=08-0613=0.187

26. (@ PR=3+4=7 PQ=+122-7>=495. .. cos ZPQR= 2>

3

Vo5

tan ZPQS =

(b) QS=+8+6*=10, RQ=QS=10, .. PR=10+8=18
tan ZR = %, ZR=18.4°, 6= /R =18.4°(base £s, is0s.A)

(©) EF= —>— CE=+13-5 =12, .. m=12——>

tan35°

(d) sinG:%, 0=674°, 06+ LF+90°=180° .. ZD=6=674°

7

cosZDfL, cos 674°(y+12)=7, y=—-+—-12=6.22

y+12 c0s67.4°
27. (a) 30=064.158°, 0=214°

(b) tan(0 + 18°)=1.37374, O+ 18°=53.9°, 6=53.9°—-18°=35.9°
78.463°+15°

(©) cos(20-15%) = % 20— 15°="78.462°, 0=

28. No. Because we don’t know whether the triangle is right-angled.

29. (a) From the graph, sin20°=0.35; sin38°=0.60;
sin 64° =0.90 (correct to the nearest 0.05)
(b) From the graph, c0s20°=0.95; co0s38°=0.80;
c0s64° =0.45 (correct to the nearest 0.05)
(c) When 6=45° cos 6 =sin0.
When 6 increases, cos 0 decreases but sin 0 increases.
. If cosB>sinB, 0<45° (OR:0°<6<45°

30. £ZB=180°-45°-90°=45°. .. AABC isisosceles, and CA = CB.

LetCA=CB=1unit, .. AB= 1> +1> =+/2 units, %:

. AQLP=AQLR (RH.S.), .. PL=LR (corr. sides, =As)

Let PQ =2 units, PL = % PR = %(2) =lunit, .. QL= 422-1> =43,

ZP =60° (equil.A), ZPQL =180°—-90°— 60° = 30°,

QL [ f sin30° = PL _1

PL Q )
12

32. InAABC, sin ZCBD= 20" ZCBD =36.9°

tan 60° =

ZDCB = ZCBD (base Zs, isos. A), .. ZDCB=36.9°

Answers

ZPQS=17.1°, .. n=35.7°-17.1°=18.6°

tan 35°
sin ZDCE = %, /DCE =22.6° .. 8=35°-22.6°=12.4° (ext.Lof A)

ﬁ;

31. PQ=RQ (equil. A), ZQLP=ZQLR =90° (given), QL = QL (common),

Unit 15

ZPQR =35.7°

s‘I‘I _
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o A B
33. ZAOB= 363 =30°, OB= g =7.5 cm ‘-
The distance between the two marks O
=AB=0B tan 30°=7.5 tan 30° =4.33 cm

34.

35.

36.

37.

38.

(a) BCED is arectangle.
ZECG =180°-90° - 57°=33°;, CE=BD=28cm.
The vertical distance from E to the ground = EG
=28sin33°=152cm

(b) ZECG + ZCGE = ZCEF = ZCED + ZDEF (ext.£ of A)
.. 33°+90°=90°+ £DEF, «DEF =33°, EF =40 cos 33°
Vertical distance from D to the ground = FE + EG
=40 cos 33° + 28 sin 33°=48.8 cm

(c) AC=50+40=90, .. HC=90 cos 57°
DF =40 sin 33°; CG =28 cos 33°
Horizontal distance from D to the wall = HC + CG — DF
=90 cos 57° + 28 cos 33° — 40 sin 33°=50.7 cm

(a) PS=16cm, .. PB= — 16 .
sin30°
. 20
QP=20cm, ZAPQ=30°, .. AP=
cos30°
20 16
The length of the rod = AP + PB = +— =55.1 cm
cos30° sin30°
(b) SB= PS _ 16 _
tan30°  tan30°
Let x cm be the new horizontal distance.
* the length of the rod =55.1 cm, .. x=55.1 cos 20°

The distance top B slides = x — (PS + SB) = 55.1c0s20°—(20+

Let » cm be the radius of the sphere.

InADAE, DE=r, /DAE= 2 -26°, . DA=_—' _

2 sin 26°

BD+DA=8, .. ré—' =8, r=8+(l+—)=244
sin 26° sin 26°

Ans.  The radius of the sphere is 2.44 cm.
(a) InAPQS, PS = QS tan 24° = (3 + 5) tan 24° = 8 tan 24°

Area of APQT = %(QT)(PS) = %(3)(8 tan 24°) = 5.34 cm®
(b) InATSR, SR = 13> 5% =144 =12

tan ZQRS = % = % , ZQRS =33.69°

5

Mathematics Exercises for Brilliancy 2 (2nd edition)

16
tan30°

)=4.06 cm

sin ZTRS = G’ ZTRS =22.62°; ZQRT = ZQRS - ZTRS =33.69° -22.62° ~ 11.1°

(a) InAABD, BD =12 sin48°=8.92
(b) Draw BE LAC. ZADB = 180° — 90° — 48° = 42°
In ABED, BE =BD sin 42° = (12 sin 48°)(sin 42°) = 5.967
.. EC = 12 sin 48°cos 42° + 4 = 10.627
_BE _ 5.967

tanf=—=
EC 10.627

=0.561494, 6=29.3°
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39.

40.

41.

42.

43.

44.

45.

Answers

InABAC, AC=xcosd. ".° /BCD + ZADC =90° +90° = 180°,
. BC//AD (int. Zs supp.). ZCAD = ZACB =0 (alt. Zs, BC // AD)

In ZACD, sin ACAD:%, .. osinf = €D

, CD=xcos0sin0
xcosf

pr=¢+12, .. p’-¢ =12.
Draw AE and BF L DC. Let/h = AE =BF.

DE:FC:%, AE:DEtanGZ(%)tane

Area of the trapezium
1 1 -

= ~(p+9)AE) = (p+ (X D) tan0 m
2 2 2 phT-Ete

= %(p2 —¢*)tan® :%(IZ)tane =3tan0.

(a) /F=

180°%4 _120e. AF=EF=6em, CAE _gy 120
AF 2

5

.. AE =2(6) sin60° = 10.4 cm
” 180°-120° .
(b) £BAF=/F=120°, ZEAF= — - 30° (base Zs, is0s. A)
. ZBAE = ZBAF — ZEAF = 120° - 30° = 90°
‘. ABE is a right-angled triangle.

(c) Areaof AABE = % (AB)(AE) = % (6)(10.4) =312 cm®

(a) InAABD, ZABD = 180° — 90° — 6 = 90° — 0 (Lsum of A)
In AABC, ZBCD = 180°-90° — 6 = 90° — 0 (Lsum of A)
. ZABD = /ZBCD;
Z/DBC =90° - ZABD =90°-(90°-0)=0, .. ZA=/ZDBC;
ZADB=/BDC=90°, .. AABD ~ABCD (AAA)
BD AD . BD 48
b) ——=—— (corr. sides, ~As), .. —=——, BD= 4/48x27 =36
®) CD BD ( ) 27 BD
In AABD, tan 0= ?TZ’ 0=36.9°
Produce DC to E, so that AE L DE.
AE=BC=56, CE=AB=15.
DE=DC+CE=18+15=33.
In AADE, tan 0= AE = ﬁ, 06 =59.5°
DE 33
Lety=AB=CD. .. DE=ysin70°, BE=ysin40°, DE-BE =4,
. . 4
*. ysin70°— ysin40°=4, =———=1347.
Y Y 7 sin 70° —sin 40°
AE =ycos 40°, CE=y=cos 70°
x=AE - CE = y(cos40°-cos70°) =(13.47)(cos40°—cos70°) =5.71
LetPB=x. .. AP=2x; AB=x+2x=3x
In AABC, AC=AB tan45°=3x(1)=3x.
tan ZAPC = AC_3x é, .. ZAPC=156.3°
AP 2x 2
ZCPQ +56.3°=45°+90° (ext.£ of A), .. ZCPQ=78.7°

Unit 15
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46. (a) Letx=PC=CB. tans6°==>X, - 28056 i tano=—"
AB AB 2 AB
*tan0 =35 _ 074128, 0~36.549° ~ 36.5°
(b) PC=10sin0=10sin36.549°=5955, —°C _gins6®, PA= 202 _144 cm
PA sin 56°
47. (a) Leta=AE=ED=DC. tan30°=]§—c, tanZBDCZB—C
a a

. tan30°= %(tan /BDC), tanZBDC=3tan30°=1.7321, ZBDC =60°

(b) «DBA=60°-30° (ext.Z of A)
* Z/BAD=/DBA =30°, .. DA =DB (sides opp. equal £ s)
48. (a) InAABD, let ZB=x. ZBAD = /B =x (base Ls, isos. A)
In AADC, let ZC=y. ZCAD=ZC =y (base Ls, isos. A)
In AABC, let ZB+ ZBAD + ZCAD + ZC = 180° (£ sum of A)
x+x+y+y=180°, x+y=90°, ZBAC=x+y, .. ZBAC=90°
12 :E, C. ZC=36.9°
10+10 20
49. (a) PQ*+QR*=10.5"+10>=210.25, PR’=14.5"=210.25
* PQ*+QR*=PR*, .. ZQ=90° (converse of Pyth. Thm.)
i.e. PQR is a right-angled triangle.

(b) £Q=90° (proved); cos/P= % , ZP=43.6°, ZR=180°—090°—43.6°=46.4°

(b) sin LC =

50. (a) AB*+BC?=13*+15"=394, AC?>=18>=324
* AB’+BC’ #AC?, .. ABC is not a right-angled triangle.
(b) BP’*=13’-x*, and BP’>=15"-PC*=15"-(18-x)’
. 169—x* =225-(18-x)°,

169 — x* =225-324+36x — x>, 36x =169 +324 —225 =268, x:%:7.44

x _268 1 _ 67

COs/A=—=—— = , . LA=551°
13 36 13 117
51. (a) tan41° :L, AD = h s tan29°:i, CDh= h
AD tan41° CD tan 29°
(b) AD +CD =30, h + h =30, h=30+( ! + )=10.2 cm
tan41° tan29° tan41° tan29°
52. Draw CE 1 AB. E
ZB=180°—-30°—-70°=80°, AE=xcos30° BE=y cos80° A
AB = AE + EB = x cos 30° + y cos 80° A A
QR QR A C
53. (a) PR= =2.1445QR, SR =—"—=0.8391QR
tan 25° tan50°
. PS= 2.1445QR -0.8391QR =1.3054 QR
PS : SR=1.3054QR : 0.8391QR = 1.3054 :1=1.556:1, .. n=1.556

0.8391
(b) Area of APQS : Area of AQRS = %(PS)(QR) : %(SR)(QR) =PS:SR

', area of APQS = @)@0:46.7 cm’
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54. (a)

(b)

55. (a)

(b)

56. (a)

(b)

57. (a)

(b)

Answers

*."Half of the water remained, .°. the cross-sectional area of the water is half of ABCD.

The water level is parallel to the horizontal, .. ZBAC =x° (alt. Zs, // lines)
tan ZBAC :E, tan x° :ﬂ, x=513
AB 40
* one-third of the water remained,
. . 1 2000
. the cross-sectional area of the water = 5(40 x50) = =

1 2000 100
s —(BE)40)="—", BE= —
2( )(40) 3 3

The water level is parallel to the horizontal, .. ZEAB =)° (alt. Zs, / lines),

100
BE | 3) 5

tanye=BE_L3 5 . 393
PTABT 40 6 Y

(i) ZANC=«BNC=90° (given), CN =CN (common side), AC = BC (given),
. AACN = ABCN (RHS), .. AN =BN (corr. sides, =As)

(i) ".° AACN = ABCN (proved), .. ZACN = ZBCN (corr. £s, =As) = 2—26 =0.

In AACN, % =sin ZACN, AN= /sin6cm

AB=2AN=2/sin 6 cm

(i) InAPQR, sinSO"z%, pR=_20

=— m=26.1 m (3 sig. fig.)
sin 50°

ZRPS 18°
2 2

)(sin9°)=8.17m (3 sig. fig.)

(i) ZRPS=68°—50°=18°,

9°.

20
By (@), RS=2 (sin 50°
(i) AC?’=AB?+BC® (Pyth. Theorem)
= (36% + 48 km®* = 3600 km*
AC? + CE*= (3600 + 25%) km® = 4225 km® = 65% km* = AE?
..ZACE is aright angle (Converse of Pyth. Theorem)
(i) £DCE = 180° — ZACE = 180° — 90° = 90°.

In ACDE, tan35°= % , CD=25tan35° km = 17.5052 km = 17.5 km (3 sig. fig.)

(iii) In ACDE, cos35°= C—E, DE = B 30.519 km = 30.5 km (3 sig. fig.)
DE cos 35°
Time for Morris’ journey = W h=1.1278h (4d.p.)
Time for Nick’s journey = (65+30.519)+84h=1.1371h (4d.p.)
©1.1278 < 1.1371, .. Morris arrives at city D first.  Thus, the claim is disagreed.
Let N be a point on PQ such that ON L PQ.
Note that AOPN = AOQN,
. . PQ 10
. PN =QN (corr. sides, = As), PN= > = > cm =35 cm.

ON?=OP?—PN? (Pyth. Theorem)
ON =+13"-5" =12 cm Ans.  The required vertical distance is 12 cm.

. . . 1
(1) Radius of the ring = ?Scm =9 cm

Unit 15
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yT—9 = cos(180°—140°) , ¥=9cos40°+9=15.9 (cor. to 3 sig. fig.)

(i) The required distance = (y + 12 — 9) m = (3 + 9cos 40° + 9) m
=18.9 m (3 sig. fig.)

QR 141 . .
58. (@) cos ZPQR= =—=—— .. ZPQR =53.13° (4 sig. fig.
(a) Q PQ 235 Q (4 sig. fig.)
(b) (1) Let the required distance in Position (1) be /; cm.
sin ZPQR = RhQ .. hp=141sin 53.13°=112.8 (4 sig. fig.)
Ans.  The required distance in Position (1)
is 112.8 cm.

Let N be a point on BC such that RN L BC.
Z RNC = £ZPQC =90°
PQ//RN  (corr. Zs equal)
. ZQRN = ZPQR =53.13° (alt. Zs, // lines)

RN =cos ZQRN
QR

The required distance in Position (2) = RN = 141 cos 53.13°
= 84.60 cm (4 sig. fig.)
Ans.  The required distance in Position (2) is 84.6 cm.

(i) PR =4/PQ*-QR* (Pyth. Theorem)
R
= 235"~ 141> =188 cm> QR Q
Ans.  The distance is greatest when the vertex

P touches BC and PR L BC. B c
The required distance = PR = 188 cm.

Unit 16 Areas (2): Arcs and sectors
1. (a) Circumferences=_2m (15)=94.2 cm, area=n (15)*=707.9 cm’
(b) Circumferences = 27:(2—22) =69.1cm, area= Tr(%)2 =380.1cm’

2. (a) Radius= 1Z.L():15.9cm (b) Radius= ‘&=5417cm
T

Y

. 1 1
3. (a) Perimeter = 6+6+2><Exn(6):30.80m, Area:62—2x5xn(g)2:7.73cm2

(b) Perimeter = 5+ % x(5+4)+ % xm(4)=25.4cm

Area= Ex (ﬂ) — (g)2 =25.5cm?

(c) Perimeter = 7t(4+4+4)+2><l><ﬂ:(4+4)+2><l><7t(4):75.4(21’11

4+4+4) ox— (ﬂ) “2x 7>< el ) =503 cm?

Area = m(

(d) Perimeter = E xm(6+10)+ 5 xm(10)+ EX n(6) =50.3cm

6+10, 1 10, 1 6., 2
+—xm(—)’ —=xmn(=)" =125.7
5 ) 2><7t(2) 5 n(z) cm
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4. (a) The distance travelled = 1t (24)(6) =452 m
(b) The no. of revolutions = 1224ﬂ =16 (to the nearest integer)
o
5. (a) Radius=95-+5-+21=3.02 cm
(b) no. of revolutions = 475m , .". no. of revolutions = 475 x5=25
5 95cm 95
. (24)(36)
6. Let n be the no. of revolutions of the rear wheel. = (24) (36) == (32) n, = 2 =27.
Ans.  The no. of revolutions of the rear wheel is 27.
7. Let the radius of the small circle be » cm.
The difference = 2w (r +5)-2nr= 27[(5) =10m cm
8. Area of the path = n( +2) - ( ) =64 m’
. . . 16, 8., 2
9. Diameter of the small circle =16+2=8 cm. Area= n(;) —n(g) =48t cm
10. Radius = ‘2‘—0 =6.366=6.37cm.  Area=7(6.366)* =127.3 cm’
T
11. Radius= , % =5.59cm. Circumference =2 (5.59) =35.1 cm
T
12. Radius = 628 m, .. area= 7[(6—28)7 = ﬁ =3.14 m?
2n 2n 34n
13. (a) Arc length= 2n(6)(%) =4.19cm. Area of sector = n(6)2(ﬂ) =12.6cm?
286. 5
(b) Angle= aa x360=286.5°. Area of sector = m(14)* (—) 490 cm’
2n
100%
(c) Angle= x360=1440°. Arc length = 2n(5)(—) =40ncm
n5° 360
(d) Radius = 40,120 19.1cm. Area of sector = n(l9,1)z(ﬁ) =382.0cm’
2n 360 360
(e) Radius= 85 +@ =6.98cm. Arc length = 27:(6.98)(@) =244cm
T 360 360
14. Angle = —Tx360=36° 15. Angle = 38.5 +[E(7)2]>< 360 =90°
27(5) 7
. 35 ,, 90 2
16. Distance = 27[(7)(@) =25.7cm 17. Area= (15)(7.5)-2-n(7.5) (%) =24.1cm
18. (a) Area= (7)(7) —n(7)2(2) =10.5¢cm’
360
(b) Area= (2+2)(2+2)-4-1(2)’ (%) =3.43cm’
5,9 1 2
(c) Area= n(5) (—) —7(5)(5) =7.13cm
(d) Area= 2x[n(3)* (360) 71(3)(3)] =5.14 sq. units
19. (a) Perimeter = 2(Q)(124)(%) +2-(4+— 6 +6) 33426 =59 units
Area = [(=2)(—)* = (6)(6)](=—) = (154 —36) = = 88.55q. units
[(7)(2) ()()](360) ( )4 q. u
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(b) Perimeter = 2 x [Z(Q)(§)(%) +2- (—)] 2(66 + 28) = 188 units

Area = 2x (g)(28 270) 924 sq. units

20. Shaded area = n[(3+2)* —3? ]>< =8.38 cm®

360°-300°

21. Perimeter = 27t(4)x300 +2n(10+4)x————+10x2 =55.6 cm
360° 360°

3007 —+(10+4)° 2, 360723007 _ 45 om?
360°

—+2r=36.84, 3J4rx%+r:1842

Area= n(4)’ ><

22. 27|:r><120
360
3.14r+3r=5526, 6.14r=5526, .. r=9
23. (a) Letrcm be the radius. 27:r><%+2r:514, 3.14r+2r =514, 5.14r =514,
r=100 Ans.  The radius of the semi-circle is 100cm.
(b) Enclosed area = m(100)* x2 =3.14x5000 = 15700 cm®

24. Shaded area = n(—) ,_l @ 20 =28.5 cm®
4 2 2 2

. 10
25. The diagonal = v/6* +8* =10cm, .'. radius= N =5cm
*. Area of shaded region = n(5)> —6x8 =30.5 cm’

t; =3.86 cm>. BD= 6>+6> =72

+(J47 6)+6 =132 cm

26. Area of AED = %><6><6—7t(6)2 X

. Perimeter of AED = 27(6) ><

27. (a) Perimeter = 27:(—) +(150-25)x2 =329 cm
2
Area = 1t(§)2 +(150-25)x25 =3615.57 = 3620 m

(b) Area of the path = n(2—25+1.5)2+(150—25)><(25+1.5><2)—3615.87

= n(14)* +125x28-3615.87 =500 m’
28. ZAOB=180°-30°x2=120° height of AOAB =8 x sin 30° =4 cm
AB =28 x cos 30° x 2 =13.8564
. Area of shaded segment = m(8)* x ;28 —-13. 8564><4><5 =393 cm?
29. AC=12cos40°, BC=12sin40°
*. Area of shaded region = TE(%)Z x%—(l2cos 40°)(12sin 40°)><% =21.1 cm?

30. Let r be the original radius, then new radius = r(1-40%) = 0.6r
nr? —m(0.6r)°
nr?

31. Letr and r, be the radii of the bigger and the smaller circles respectively.

2nr —2mr, =20, 2n(n-r,)=20, n-n _10

‘. Percentage decrease in area = x100% = (1-0.36)x100% = 64%
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Ans.  The difference between the radii is 10 m.
T

32. Time saved = [Zn(%) X % —29]+72x60=20.3 min

33. Total length = 2x(1)x3 72n(l)x%§o+ﬁ{ = 6m-2mx %~ 5 em
34. 2m(4)x <AOB _ 2, ZAOB_ 1
360° 360°  4n
.. Area of sector = m(4)> x £AOB _ l6m DL 4 cm’
360° 4n
A
35. (a) 2m(18)x £AO0B _ 2n(5), £A0B _ 5, .. ZAOB=100°
360° 20° o M
(b) ZAOM =100°+2=50° .. distance =18 sin 50° x 2 =27.6 cm B
36. Letrcm be the radius. mr’ x 2 =77, g>< r xz =77,
2+5 7 7
r= 77><% = 3%:3 , =, % =9.26. Ans.  The radius of the circle is 9.26 cm.

37. Let r cm be the radius, then BD = AE = 2r cm and AB=ED = 2r(%):3r cm.
3r+3r+2r+2nrx%=3n+24, 8r+mr=3n+24, r(n+8)=3(n+8), r=3

. Area= n(3)2x%+(2><3)(3><3):4.5n+54=68.1 om’

A
38. QM =4/60" — (16 —12)* =+/3584 . cosx:%, x=86.2°
.. Reflex ZAPC =360° — 2(86.2°) = 187.6°. y=90°-x=3.8° <
. ZBQD = 360°-2(90°)—-2(3.8°) =172.4° ¢
187.6 L on(12)x 172.4
360° 360°
39. (a) Height of AABC =2 sin 60° cm

2
v
.. Area of AABC = %x2><25in60° =1.732 cm’

.. Length of belt = 2n(16)x +4/3584 x2 =208 cm

(b) Shaded area = m(2)* x 366000 x3-1.732x2 =2.82 cm’
(@ A (b) A
40. (a) LetAO;=A0,=0,0;=rcm. o/ \
rsin60°x2=+24, .. r~2.82843~2.83 0880, O:
(b) ZAO:B=60°x2=120°. v 5
Area of segment AO,B B
= n(2.82843) 20 Lo 2 28288 _ 4 0135 (5 sig. fig)
360° 2 2
*. Area of shaded region =4.9135 x 2 =9.83 cm’ (3 sig. fig.)
41. (a) °." EA=AB=EB, .. AABE isan equilateral triangle and ZEAB = 60°,
. ZEAD =90° - 60° = 30°
(b) DE:EB=2xSx 307 sk 80
360° 360°
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V2

42. Height of AADB = 2051n45°:20(—):10\5 om,

*. Area of shaded region = [TLQO) %—% 20><10\/7} x2 =313 cm’

43. " OC=0D=10cm and ZCOE=45° .. OE=10cos45°
*. Area of OACE = (10co0s45°)*> =50 cm’
44. y=(8+8)sin60°=16sin60° cm
*. Height of the stack = 8+16sin60°+8 =29.9 cm
45. (a) "." OA=O0B=0C (radii),
. x;=x,and y, =y, (base Ls, isos. A)
X, +x,+ y +y,=180° (£ sum of A),
2x+2y,=180°%x,+ »,=90°, .. ZABC=90° A 0 C

(b) AC= Vm? +n* (Pyth. Thm.), OC= %w/mz +n’
2 2
*. Area of semi-circle = n(%\/mz +n?)? x% = w
46. OB=10cm. LetOA=ycmand AB=2ycm.
Y@ =10 57=100, »*=20, y=+20
*. Area of the square = (/20 x2)> =80 cm?

47. Let the radius of the smaller circle and the larger circle be » cm and R cm respectively.
Area of the ring = nR* — w2 = n(R> — 1%

A B
But 2=/ + (?)2 (Pythagoras’ Thm.), .. R®—/*=100

*. Area of the ring = 7 (100) = 100% cm?

48. AB= /3> +3% =4/18.

*. Area of the crescent = area of AOAB + area of semi-circle — area of sector OAB

—%x3x3+l (i) —1(3) x X

49. AB’+BC’=AC? (Pyth. Thm.)

—45+225n 2.251 =4.5 cn?’

* Area of the shaded region = ln(ﬁ)2 + lT[(E)Z 1251 n(A—C)2
2 2 2 2 2 2
= %n(ABZ +BC?)+25 —énACz - %nACZ +25 —énACz =25 cm?
50. LetAB=CD=y. Arc length onAB = 27:(%)% = %y
Sum of arc lengths on CD = 21:(L) X 1 xn="2
2n° 2 2
Ans.  They are the same.
51. (a) Area of the sector=m(15) (37620 J =457 cm?

2
(b) Letr cm be the radius of the semi-circle. % =45z, r*=90, r= NOY)

Length of wire A
= perimeter of the sector
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360
Length of wire B
= perimeter of the semi-circle

- (L;”’Jrzrj om= (290 +2+/90 ) cm =48.7774 em (4 d. p.)

= {275(15)[ 2 °J + 2(15)} cm = (67 + 30) cm = 48.8496 c¢m (cor. to 4 d. p.),

.0 48.8496 cm > 48.7774 cm, .". Wire A is longer.
52. (@ (i) .7 OP=0Q, .. ZOQP=ZOPQ = 15° (base Ls, isos. A),
ZQON = ZOQP + ZOPQ = 15° + 15° =30° (ext. £ of A)

(i) AQON, I _in30°, QN=rsin30°cm= " cm
0Q 2

2

Area of APOQ = %(OP)(QN) = %(r)(%j em? = % om?

(b) ZPOQ =180°—15°—15°=150° (£ sum of A)
reflex ZPOQ =360° — 150° =210°
Area of segment PQR = i+Ttr2(2100j = [l+7l]r2
g 4 360° 4 12

. l+7i 2 =1200, r>=1200+ l+7i‘, r=24.0 (3 sig. fig.)
4 12 4 12

(¢) InAQON, % =sin ZOPQ, PQ= % +sinl5° em =

cm
2sinl5°
Perimeter of the segment PQR
= [2nr(2100)+ - ! i| cm= (an+ -
360°°  2sin15° 6 2sin15°
53. (@ (i) °." OA=0B=0C=0D = OE (radii)
and AB = BC = CD = DE = AE (regular polygon),
.. AAOB, ABOC, ACOD, ADOE and AAOE are congruent to each other. (SSS)
(il) £COD = ZAOB = ZBOC = ZDOE = ZAOE (corr. Zs, = As)

. /COD :% =70

j cm = 134 cm (3 sig. fig.)

(b) Let N be a point on CD such that ON L CD. Note that AONC = AOND.
.". CN =DN (corr. sides, = As) = % cm=6cm,

and ZCON = ZDON (corr. Zs, =As) = % =36°.

In ACON, S_ sin36°, r= =10.2 (3 sig. fig.)
r

sin36°
Ans.  The radius of the circle is 10.2 cm.

(¢) InACON, tan ZCON = C—N .
ON

ON= L cm = 8.25829 cm (5 d.p.)

tan 36°
Area of ACOD = (CD)(ON) _ (12)(8.225829) c

Area of shaded region = 1/* — 5(49.54974) = 79.6 cm” (3 sig. fig.)
54.(a) Area of AABC= % = @ =8 cm?
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2 2
(b) Area of semi-circle BCD = =« BCY(L =7 4 (l =2m em®
2 2 2)\2

Z/BAC = ZACB (base Zs, isos. A) = w (£ sum of A) =45°,
45° 2. o
area of sector ABE = Tc(4) 360° =2ncm”. .". The claim is agreed.

(c) Area of shaded region
= area of semi-circle BCD — (area of AABC — area of sector ABE)
=[2n— (8 — 21)] cm® = (4n — 8) e’

Unit 17 Volumes (2): Cylinders

Volume = n(%)Z(OA) =61.6 cm’
Area= 2n(5)(12) + n(5)> = 1451 cm®

. 12
Largest possible volume = n(—)2(12) =432 cm’

Total surface area = 27[( )(12)+27t( ) =216m cm’

Let » cm be the base radius.  7r>(10) =471, r= fgl 3.87

s

Ans.  The base radius is 3.87 cm.

Let & cm be the height.  2m(Lhh=1056, & =1056x—x— = 24
2 14 22

Ans.  The height is 24 cm.

Let 7 cm be the base radius. 2nr(4) =704, r=704x é X 2—72 =28

Ans.  The base radius is 28 cm.
Diameter = 60 cm = 0 6m, .. theareacovered =8 x 7 (0.6) (1.6) =24.1 m?

(a) Volume = 7:( ) (280)><7 =134700 cm’ = 134.7 L (4 sig. fig.)
Ans.  The trough can hold 134.7 L of water:

(b) Total internal surface area = w(35)(28) x % +2 x%x 11:(375)2 =2501.5 cm?
18 1 18, 2
Total surface area = 2n(?)(27)x5+n(3) +6x18x2+6x27x2+18%x27 =2040 cm”.

Volume = n(%)2(27)><%+6><18><27 =6350 cm’

. Total surface area = 2n(9)x%x 27 +7(9) X%x 2+9x27x2 =2180 cm’ (3 sig. fig.)

(a) External curved surface area = 27(12)(50) =1200n cm’
(b) Volume = n(12? —102)(50) =2200n cm®

. Let y cm be the length. n[( ) ( ) 1xy=30x10x6, 3.75mxy=1800,

480
T

=152.8. Ans.  The length of the pipe is152.8 cm.
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13.

15.

16.

19.

20.

21.

22.

23.

. Let & cm be the depth of water.  m(8)*(h) =250, h=

Internal radius = %— 0.6=3.9 cm, internal height=10-0.6=9.4 cm

.". Internal surface area = 2m(3.9)(9.4) +m(3.9)> =278.1 cm’
125

32n

‘. The required area = 27:(8)(%) +7(8)* =263.6 cm?
V3

Let 2 cm be the depth of water. n(g)z(h) = n(g)2 12), h= 4 :612 =3
Ans.  The depth of water is 3 cm.
Let 4 cm be the rise in water level. w(4)*(h)=(1.5°x8, h= 12?7
T
. 27
.. New water level = 6+ — =6.54 cm
161
. Let & cm be the rise in water level.
n(%)z(h) = R(S)Z(O.S)XSO, 64h =400, h=6.25
Ans.  The rise in water level is 6.25 cm.
. Volume of water collected = 1:(2)2 x6x12 =11521 cm’
10 10, 2
(a) Total wet surface area = 271(?)(8) + n(?) =330 cm
. 10,, 36
(b) Let & cm be the rise in water level. n(?) (h)=2x3x6, h= Som
T
. .. 36
.". Original water level = §——— =7.54 cm
25n

Height of equilateral triangle =4 sin 60° = 3.4641 cm.
Let » cm be the base radius.

nﬂWz%xls, w?=103923, r= }10'3923:1,82
T

Ans.  The base radius is 1.82 cm.
Let » cm and / cm be the base radius and the height of original cylinder.
.0 2nrh =100, .". new curved surface area = 2n(2r)(2h) = 4(2nrh) = 4(100) =400 cm’
Original surface area = 2m(37)(2r) + n(3r)* x2 = 30mr>
New surface area = 21(3r)(2r) + 2n(r)(2r) + a[(3r)* —r*1x 2 = 327>
32mr* —30mr”

.. Percentage change = ——————x100% = 6.67%
30nr

(a) The shortest possible length is the diagonal of the rectangle C D
formed by flattening the semi-circular curved surface ABDC.

A"

oelu)

—~ 10, 1
AB = 2n(—)x— =5t cm
(2) 2 A

.". Shortest possible length = +/(57)* +12% =19.8 cm (Pyth. Thm.)

(b) The shortest possible length is the diagonal of the rectangle C c
formed by flattening the curved surface of the cylinder.

Circumference = 27t(%) =10n A A

.". Shortest possible length = /(10m)*> +12*> =33.6 cm (Pyth. Thm.)
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C C'
(c) Shortest length = 3x (107’ Jr(%Z =95.0 cm (Pyth. Thm.) Haom
-

4cm

24. Time taken = (15x10x5)+(wx0.05” x10)+3600=2.65 =2.65 hours ~ A A
(1.2+24)x50

25. Capacity of swimming pool = 18 =1620 m’

.. Time taken = 1620 +[mx (%)2 x15]+3600 = 10.6 hours
26. When the base circumference is AB, volume = TE(%)Z -BC = %
When the base circumference is BC, volume = 7r(%)2 -AB = %
Their ratio of volumes = AB’ xBC : BC*xAB =AB:BC=3:2 [Or: 2:3]

4 47
27. Let the original water level be x cm.  mx 9> xx =mx9*x11-mx4>x11,
81x=715, x=28.83. Ans.  The water level was 8.83 cm.
28. Let the rise of water level be 4 cm.
7 (10%) (14 + h) = 7 (10%) (14) + © (4> =7°) (14 + h),
1400 + 100 2 = 1400 + 33(14 + ), 100h =462 +33h, 67Th=462, h=6.90
Ans.  The minimum height of the cylindrical vessel = 6.90 + 14 = 20.9 cm
29. (a) OC=30-12=18cm, OA =radius =30 cm,
. AC= /30 —18* =24 cm (Pyth. Thm.)
oC 18 A B

cos ZAOD = —, ZAOD=53.13°
OA 30 D

Area of segment ADB = m(30%)- % 75(24)(1 8)x2 ~402.564 cm?
402.564x200

Volume of water= ——————— ~ 80.5128 L~80.5L
1000

(b) When the depth is 30 cm, the water will be in the form of a semi-cylinder.
n-30°
2

.". Water added = ( %x200)+1000-80.5128 L~202.2L

30. (a) Baseradius = % cm = 15 cm, base area = n(15%) cm® = 2251 cm?

(i) Volume of water = 2257(8) cm® = 18007 cm®
(i) The required area = [2257 + 20m(8)] em’ = 46571 cm’
@Has) _ 8

b) (i) Rise in water level =
®) @ 2251 15

(i) Increase in the area =307 [%] em’ = 16 cm?
b
31. (a) (i) ZCOD=120°-90°=30°, OC=(45-21)cm=24cm
Area of figure AODCB = [n(452)( 120 j— ﬂzﬂ(iﬂ cm® = 6277 cm’

360° 360°
(il)) OD=0C, .. Perimeter of figure AODCB
= 27:(45)( 120 +45%x2+2n(24) 30 cm = (347 + 90) cm
360° 360°

(b) (i) Volume of the prism = (627m)(80) cm’® = 50 1607 cm’
(ii) Total surface area = [(347 + 90)(80) + 6277(2)] cm* = (3 9747 + 7 200) cm?
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32. (a) (i) Lethcm be the height of the cylinder.
n(4)* (h) = 144w, h =9, .". the height of the cylinder is 9 cm.
(ii) Total surface area = [21(4)(9) + 1(4)* (2)] cm? = 104n cm?
(b) (i) Length of arc PR =27 (4)g =3ncm
(i) Imagine that the curved surface PQR can be flattened, and when QR is shortest,
PQR is a right-angled triangle in which PQ = 9cm and PR = 3% cm.
By Pyth. Theorem, the shortest length of the line

= /3n) +9* cm=13.0 cm (3 sig. fig.)

33. (a) (i) Z£BCF=90°, ZFCG= «£BCG - £BCF = 120°-90°=30°,
Z/BAC = ZFCG = 30° (corr. Zs, DF // AE).

In AABC, E =tan ZBAC, AB= 3 =3cm
AB tan30°
(i) Arc BFG =2z(\3 )( ;ég) om = %n om

BC _n/BAC, AC= 3 =23 cm
AC sin30°

Perimeter = [2\3/§n+3+2\/§+\/§] cm= [2\3/§n+3+3\/§J cm

(b) Base area of the prism
= area of AABC + area of sector BFGC

(3)(() 2(3) [120 ) m? = (3\2/5+n] cm’

360°

Volume of the prism = [3\2/5 + TEJ 2) cm’ = (3\/3 + 21t) cm’

34. (a) Volume of water =30 x 12 x 18 — 1(6%) x 18 cm® =4444.2 cm® (1 d.p.)
(b) (i) Leth cm be the new depth of water.
2 4442
44442 + n(67)(h) = 30(18)(h), h 510 36m 10.4 (1d.p.)
Ans. The new water depth is 10.4 cm.
(i) Area not getting wet
=1(6%) + 2n(6) (18 — 1) = 399.2 cm? < 400 cm?
*. The claim is disagreed.

Unit 18 More about statistical charts

1. (a) Lower class limit =$400, upper class limit = $490
(b) Lower class boundary = $95, upper class boundary = $195

(¢) Class mark = mLzz% = $245

(d) Class width =$195 — $95 = $100
(e) 100 students

(f) The class with most students is $300-$390. Percentage = % x100% =30%
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Unit 18
2. (a) |Weight(kg)| 40-44 45-49 50-54 55-59 60 — 64
Tally | A 7 Il m
1/ m
Frequency 5 16 14 9 4
(b) Percentage of girls = 164;14 x100% = ng «100% = 62.5%
3. (a) Score Class boundaries | Class mark | Frequency
20-39 19.5-39.5 29.5 4
40 - 59 39.5-59.5 49.5 13
60 —79 59.5-79.5 69.5 18
80-99 79.5-99.5 89.5 5
(b) Class width=139.5-19.5=20
(C) 4 (a) L T T T T T T T T T T T T T T T

Mathematics scores of 40 students

20

=)

Frequency

n

295 495 695

>
89.5 Score

Frequency

Il The age distribution of 64 employees

0N

] 1

21 32 37 42

47 Age

N

(b) None of the employees are younger than 24.5 years old or older than 49.5 years old.
Besides, the ages are more concentrated in the first two classes, especially the class of

30-34 years old.
(a) 5| [Heights of a class of students (b) Lower boundary = 168+2.5 = 170.5 cm,
% upper boundary = 173+2.5 =175.5 cm
5 ! (c) Its lower class boundary = 150.5 cm,
g 10 upper class boundary = 155.5 cm
= *. its lower class limit = 151 cm,
148 153 158 163 168 173 178 upper class limit = 155 cm Unit 18
Height (cm) (d) The class width=158 =153 =5 cm
(a) | Pulserate |Cumulative (b) " [The pulse rates of 80 people |
less than | frequency 80
59.5 0 70 H
64.5 2 & /
S 604—H+——H—
69.5 13 g
74.5 46 290
79.5 71 g 40
84.5 76 “
30 v
89.5 80 1
(c) From the graph, 30 20 / '
people have pulse rates 10 i
less than 72. .
O Vo5 645 695 745 795 845
Pulse Rate
Answers
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7. (@) 60x % =15, 60x % =30, 60x % —45 The monthly salaries of 60 workers

From the graph, 60

the lower quartile = 6 500 +1 000 = $7 500, 250 0

the median = 10 500 + 800 = $11 300, o

the upper quartile ~ 12500 +1 100 = $13 600. E’}c

(b) From the graph, 34 workers have salaries = -
less than $12 100. £
*. Percentage of experienced workers C10 1
= 60_34><100"/ = ><10()% =43.3% 4500 6500 8500 10500 12500 14500 16500
6 60 Salary ($)

8. (a) There is space between the bars of a bar chart, but there is no space between the bars of a
histogram. Besides, only one axis of a bar chart is a number line and has a scale, but
both axes of a histogram are number lines and have a scale.

(b) SetA: It should be presented by a histogram. There are 100 data and have to be
grouped into classes to show the pattern or characteristics of the set of data.
Set B: It should be presented by a bar chart. There are only 5 data, and they should be
treated as discrete data (FESAY ~ FEEFEAYEEE).
Set C: A bar chart is better than a histogram. Since there are only 12 data, the pattern
or characteristic of the set of data can be observed easily in a bar chart. [A
histogram can also be drawn, but it is neither meaningful nor necessary to group
12 data into several classes.]
9. No. of grade D students = 200 x 30% = 60 F+{ Exam scores of 200 students |-
No. of grades D or C students = 200 x (30%+35%) = 130
No. of grades D, C or B students = 200 x (1-10%) = 180
From the graph, 60 students have scores less than 55.5,
130 students have scores less than 85.5, and 180 students
have scores less than 91.5.  And none of the students
have scores less than 29.5 or above 95.5.
. Grade D: scores 30-55,
Grade C: scores 5685,
Grade B: scores 86-91, 0" 95 395 4951505 69.5 7051891519
Score "5 v "5

Grade A: scores 92-95 s5. 85:5],
915

)
=1
=3

9
3

=)
=3

Cumulative frequency

w
S

Unit 18

10. (a) No. of students of F2C=4+12+5+5+3+1=30
No. of students of F2D=3+5+ 10+ 16 + 6 =40

Time spent Class Class Frequency
onTVina

week (hours)
5-85 4.75-8.75 6.75 0 3
9-12.5 8.75-12.75 | 10.75 0 5
13-16.5 |12.75-16.75| 14.75 4 10

boundaries mark | goc | FoD

17-20.5 |16.75-20.75| 18.75 12 16
21-24.5 |20.75-24.75| 22.75 5 6
25-28.5 |24.75-28.75| 26.75 5 0
29-32.5 |28.75-32.75| 30.75 3 0
33-36.5 |32.75-36.75| 34.75 1 0
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0 o] (¢) Both frequency polygons
16 have the greatest

\ frequency for the class

14 mark of 18.75 hours.

b X (d) The frequency polygon of

fi F.2D lies more to the left,

while the frequency

' polygon of F.2C lies more

8 \ to the right. This shows

7 that on average students of
g / ‘g__ F.2D spend less time on
E 4 / A TV in a week than

2 / : students of F.2C.

rd

/l

/! \

0 275 6.75 10.75 14.75 18.75 22.75 26.75 30.75 34.75 38.75
Time (hours)

(e) The numbers of students are different in both classes, so we have to compare the
percentages.

Percentage of F.2C students in this interval = 3—50 x100% =16.7%

Percentage of F.2D students in this interval = % x100% =15%

Ans.  F2C has a greater proportion of students in the interval of
21 hours to 24.5 hours.

11. Figure 11C is its corresponding cumulative frequency polygon. The horizontal line segment
in the middle matches the class of zero frequency in the given histogram. (Figure 11B is
wrong because a cumulative frequency polygon must not go downward. Figure 11D is
wrong because it does not have any horizontal line segment matching with the class of zero

frequency.)
12. The cumulative frequency polygon is composed of 2 line segments.
This shows that the first 4 classes are of equal frequencies and the
g last 4 classes are of equal frequencies. Besides, the total frequency
% of the first four classes is about twice of that of the last four classes,
£

so the frequency of each of the first four classes should be twice of
that of the last four classes.
Do Unit 18
13. (a) In the figures below, a and b are the lower quartile and the upper quartile of Class A,
while ¢ and d are the lower quartile and the upper quartile of Class B.  Since ¢ < a, the
average performance of the bottom 25% of Class B is poorer than that of Class A.
Since b < d, the average performance of the top 25% of Class A is not so good as that of
Class B. In sum, there are more students with low scores and high scores in Class B

than in Class A.
c.f. c.f.
4Or-eemeene s : 4O emeeneneeneny A
30 : 30 :
20+ : 20-----ssse . :
104~ : ; 104" :
Y ¥ > Scores x Y > Scores
30 55080 30° 55 80
Class A Class B
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(b) The figures on the right show that cf. cf.
in both Class A and Class B, the i T, Y S
frequencies of the three class 304
intervals in the middle are of 204
similar frequencies. Lo /
Ao r —> Scores A —> Scores
30 55 80 30 55 80
Class A Class B
The hi;tcﬁgrams of the two classes N Histogram of . Histogram of
are as lollows: g Class A g Class B
= =
£ &
Class A Scores Class B Scores
14. (a) [[Test Scores of 120 students]
120
Scores | Cumulative Score |Frequency 100
less than | frequency interval , 874 :
30.5 0 31-40 4 2%
40.5 4 41-50] 8 EER
50.5 12 51-60 56 S & a0
60.5 68 61-70] 12 2745
70.5 80 71-80 20 R Sat
305 100 81-90 20 0" 7305 405 50.5 0.5 70.5 80.5 0s
- \{ cores
9.5 120 %65
(b) The class with most students is of scores 51-60.
(c) No. of students failed the test = 120 x (1 — 60%) = 48
From the graph, the passing mark = 56.5.
(d) From the graph, 87 students have scores less than 74.
Percentage of students with scores greater than 74 = 120-87 x100% = 27.5%
(e) From the graph, 27 students have scores less than 52.
Percentage of students who need to take the re-test = 122—70 x100% = 22.5%
15. (a) Daily income Class boundaries Class mark Frequency
($100) ($100) ($100)
30-39 29.5-39.5 34.5 3
40-49 39.5-49.5 44.5 5
50-59 49.5-59.5 54.5 7
60 — 69 59.5-69.5 64.5 5
70-79 69.5-79.5 74.5 4
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(b) | Daily income of a café in Apirl, 2023 (¢)  Number of days in which the
— daily incomes are less than
; $4950=3+5=8
6 Percentage of days in April, 2023
in which the daily incomes are
g3 less than $4 950
e - oo
=3 3+5+7+5+4
2 = i><100% = 331% >30%
24 3
1 .". The claim is agreed.
T 295 395 495 505 695 795
| Daily income ($100) |
16. (a) Frequency distribution table Cumulative frequency table
Weight Class Mark | Frequency Weight less than Cumulative
(cm) (cm) (cm) frequency
46 — 50 48 5 45.5 0
51-55 53 11 50.5 5
56 — 60 58 13 55.5 16
61 -65 63 12 60.5 29
66 —70 68 6 65.5 41
71-175 73 3 70.5 47
75.5 50
(b) Weight of a group of 15-years-old boys
250 4
=
240
é 30
=
O
20
10
455 505 555 60.5 655 705 755
Weight (kg)
(c) (i) Number of boys less than or equal to 63 kg = 35
.". The required percentage = S0-35 x100% =30%
(i) The 20th percentile = 53 kg (accept 52.5 kg)
The required difference = (68 — 53) kg = 15 kg (accept 15.5 kg)
(iii) Number of overweight boys =2
.". The required percentage = % x100% = 4%
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