All-round Mathematics Multiple Choice Book 3

Answers & Explanatory notes

UNIT 1 RATIONAL AND IRRATIONAL NUMBERS

1.A 2.D 3.D 4.D 5.B 6.C 7.A
9.B 10.A 11.C 122A  13.C 14.B 15.B
172D 18.A 19.C 20.D 21.D 22.D 23.A
25.A 26.B 27.B 28.A 29.B 30.C 31.A
33.B 34.D 35C 36.D 37.A 38.C 39.B
41.B  42.D 43.C 44.B 45 A 46.A 471.D
49.C 50.B 51.A 52.B 53.A 54D 55C
57.A  58.C 59.A

Explanatory Notes
6. 0.35999...
-0.19999...

0.16

0.359—0.19:0.16:i
25

7. L W2+ (—\/5) =0 which is rational, .. true.
I V2x \/5 = \/g which is irrational, .". not true.

III. 77 isirrational, .". not true.
The answer is A.

2. Joosdo 3B T _Tp
10000 100 _ 100

40. \/Ex=l,3\/§x=l,x=L 'xzﬁ

8. A

16.B
24.C
32.D
40.C
48.C
56. A

VoiR .
2 2(J7 -3)
42. W7+3)y=2, y= L y= ,
( =2,y 30T 709
Sy=—(WT1-3)=3-47
43, 1. m+n=\/§2_6+ ‘E;6 =2‘f=£ which is irrational
1. m2+n2:(ﬁ—6)2+(ﬁ+6)2
2 2
5-12/5+36+5+12J5+36 41 . . .
= 2 = 7 which is rational
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J5-6_J5+6. 5-36

L. mn=( )( )= = 3 which is rational
2 4 4

The answer is C.

Jid V2T s 22T

44, - - _
V2447 2-17 -5 5
45 6 _63V5+5V3) _6(3V5+5V3) _ 3V5+5/3
T o35-5M3 0 45-75 -30 5
4o, O+ _(6+D(7+3V6) _10V6+25_ o
7-3J6  49-54 _s
47, 052>, 0435=2. . 05+0i5=24+>-10
9 337 9 33 99

48. A. ~/2-/2=0 which is rational
B. \/5 X \/3 =3 which is rational

D. l =0 which is rational

V5

The answer is C.

51. 24= n, 22 %3 = n, 2m«/§=n, \/E—L

- m

52. x=+/45=35, y=~80=45, . 3=%, .'.y:%x
53. (\/7—%)2—(\/;+%)2=(a—2+l)—(a+2+—)=—4
54, y-Lo2J6. (y——) — 6y, v -2+ =24,

Yy y

y2+i2=26
55, a=Na _(a=3Ja)a=Va) _a’-daVa+3a_a-dJa+3

" a++a a*—a a(a—-1) B a-1

s, L1 N2 1 2 3 32443 a4y

2 V2 2 23 2 6 6 6
JI5+4 154 (V15+4)* - (V15 -4)

57.

J5-4 J15+4 15-16
= (V15 -4) — (W15 +4)> =(15-815 +16) — (15 + 815 +16)
——16415
1 34410
58. a—3_m o-10 (3+\/7)
1 3-410
T34410 9-10 =10-3
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L. a-b=-(3+10)— (/10 =3)=-2410 which is irrational

L. a+b=-(3+ \/E) + (\/E —3)=—6 which is rational

ML ab=—-(3++10)(~10 —=3)=—(10-9)=—1 which is rational
_ _ 2

v 4_~B+y10) _-G+410) 19+ 6410)

b J10-3 10-9
which is irrational
.". The answer is C.

59, (N7-3v5)N7+3v5) =[(7-345)(7+3v5) =+/49-45=2

UNIT 2 LAWS OF INDICES (2)

1.B 2.B 3.D 4.C 5.C 6. A 7.D 8. A
9.D 10.B 11.B 12.C 13.A 14.C 15.B 16.A
172 18D 19.C 20.D 21.C 22.B 23.A 24.B
25.D 26.A 27.C 28B 29.D 30.D 31.B 32.C
33.A 34D 35A 36.D 37.C 38B 39.C 40.B
41.B 42.B 43D 44 A 45B 46.,A 47.C 48.B
49.C 50.D 51.A 52.D 53.B 54.B 55C 56.A
57.B  58.C 59.C 60.A 61.D 62.A 63.C 64.D
65.D 66.B 67.A 68.C 69.D 70.C 71.B 72 A
73.B 74.A 75.B 76.C 77.D 78.A 79.C
Explanatery Notes
1. =~ =(-a>)’=-a" =—iﬁ
a
3\-3 7 -9 7
PRNC WO A SO
(22)6 (25)71 212 275
4
15. =6x'3y2><(2x'1y2):12x'4y4 :12—)4}
X
bﬁ
19. =(a’b)’(ab™)* =(a""b*)a by =a b ==
a
20. = (i _l)*l = (u)*l __mn_
m n mn -
27. 277=(3)"=(3")=)’ 28. 4" =4".4*=16y
29. =4.2"=2%.2"=2"" 32. 57 =57.5=(5%).5=5y)"
2n-1 3n+3 n+2 n+2
3, =2 3@3 =3 35. =733n+l z —=3.5
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45.

46.
49.
50.

61.
62.

63.

64.

65.

68.
69.

70.

71.

73.

74.

75.
76.

> A4 <

4977 =(2006y)°, 777V =1, 77 =7", 4y+1=0,
1

. y:—z

32m.gmi= L gm0 6= d, m=2

16 4
22" =48, 2"(2°-1)=48, 2"=16, .. n=4
102 -10"" +999 =0, 10107 -10)=-999, 10"(—%)=—999,
10" =100, .. k=2
a=2", (a®)? =27, s.a*=2"=38

4a=3b=y, ;. a=2 and b=2,
4 3

B B 16 y> 16y
2b3=X 213:77:7
a (4) (3) (yz)(27) Y
:1+(g+l):1+2b+a: ab
a b ab a+2b
1 1 Y —x x2y’
=(x+))s(F-—7)=C+y)+ =(X+y)x———
oy x’y? (y=x)(y+x)
:X2y2
y—x
x—1=3, (x—l)zzzz, x2—2+i2:9, .'.x2+i2:11
X X X X
=4""(3-4>-5)=43.4""
:32n72 +32n :32r172(1+32):10.32r172
=3(Li'3)=25-32=225
3".3
B 4.5 6.5 B 52" 2(4-6-5) B 572(=26) _ 13
5% 457" 2.5% 2 25
554551 =024, 5"(1+5'1)=£, Sk(g)zi, 5k:l,
25 5 25 5
k=-1
-2 -2 7
5~3”’1+3“2—6—_7:O, 3”(5~3’1+32):%, 3)’(%):%,
27 3 1,
Vepay Ty T
9" =16, 3*** =16, 3**-3* =16, (3*)2=%, .‘.3X:§

47295 =1, 2% 2 220 Ax+3y—5=0.....(1);
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3%.977 =27, 373272 =3 2x+2y-2=3...... 2);
Solving (1) and (2), we have x=-2.5, y=5.

I 1. —-Xx xy? xy?

77 :(7_7) 2:(y )2: y 5 — y 5

x oy xy y=-x" (=)

UNIT3 NUMERAL SYSTEMS

1.D 2.B 3.A 4.C 5.C 6.B 7.D 8. A

9.B 100A 1I.LA 12.C 13.C 14D 15.D 16.B
177A 18D 199B 20.A 21.D 22.C 23.B 24.B
25.B  26.A 27.C 28.D 29.A 30.C 31.B 32.A
33.B  34.A 35D 36.A 37.C 38D 39.B 40.B
41.C 42.D 43.A 44.B

Explanatory Notes
42. A9,,=10x16+9x1=169,,,
by continual division, 169,,=10101001,, .". A9,,=10101001,
43. 1101100, =1x2° +1x2° +0x2* +1x2° +1x2° +0x 2+ 0x1
=108,,, by continual division, 108,, =6C,, .". 1101100, = 6C
44. Difference = (10b + a) — (10a + b) =9b — 9a

UNIT 4 FACTORIZATION OF SIMPLE POLYNOMIALS (3)

1.D 2.A 3.A 4.C 5.D 6.B 7.C 8.D
9.B 10.C 11.C 122D 13.B 14.A 15.C 16.B
177A 18D 199B 20.A 21.C 22.D 23.B 24.D
25.A 26.B 27.D 28.C 29.C 30.C 31.A 32.B
33.C 34.A 35D 36.A 37.C 38.A 39.D 40.C
41.C 42.D 43 A 4B 45.C 46.D 47.B 48.B
49.B 50.A 51.C 52.A 53.A 54D 55C

Explanatory Notes
1. "7 Coefficient of x = — b which is negative
and the constant term = ¢ which is positive,
c.we have (x — p)(x —q) = x> — px—qx+pq = x> —(p+q)x+ pq
2. . Constant term = pg = — ¢ which is negative,
*. either p or ¢ is negative, i.e. I and II are not necessarily true.
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"." Coefficient of x =p + g = b which is positive,
C. ptq >0, ie. [listrue. .. The answer is B.

9. A x*+17x+60=(x+12)(x+5);

B. x> —17x-60=(x—20)(x +3);
C. x> +17x-60=(x +20)(x - 3);
D. x* =17x+60=(x—12)(x—5)
1. I 10y°-y-2=(5y+2)2y-1);
I 2—-y—-10y> =(2-5y)(1+2y);
M. 103> =9y +2=2-9y+10y> = (2-5y)(1-2y);
.". The answer is C.

14, x*=5x"-36=(x"-9)(x" +4) = (x +3)(x - 3)(x* +4)

15 12k(k+1) = 5(k+2)=12k> + Tk =10 = (4k + 5)(3k - 2)

16. (7t+3)Qt+ 1) —15=14> +Tt+6t+3-15 = 14> +13t -12
=2t +3)(7t—4)

21, A 6x*+x—T7=(6x+T7)(x—1);

B. 6x* +11x-7=2x-1)(3x+7);
D. 6x° +19x -7 =(2x+7)(3x-1);
.". The answer is C.

22. L 54 -3a+1-3=5a>-3a-2=5a+2)(a-1);
I. 54°-3a+1-3a=5a>-6a+1=5a-1)(a-1);
II. 5a°-3a+1-3a>=2a"-3a+1=Qa-1)(a-1);
.". The answer is D.

29, x*—64=(x"+8)(x’ =8)=(x + 2)(x* = 2x + 4)(x = 2)(x* +2x + 4)
" (x=2)(x+2)=x"—4, .. The answer is C.

30. A a’-1=@+D)@-D) =@+’ —a+Da-D)a*+a+]);
B. a' -1=(a’ +1)(@* 1) =(a* +D(a+1)(a-1);
C.d°-1=(a-1)(a*+a+]);

D. a>—1=(a+1)(a-1)

31, =Qk+3)°+5 = 2k +3+5)[(2k+3)* -2k +3)(5) +57]
= 2k +8)(4k> +12k +9—10k —15+25) = 2(k + 4)(4k> + 2k +19)

32. =1+2m-2) = (1+2m-2)[1-2m-2)+(2m—2)"]
= Cm-1)(1-2m+2+4m*> -8m+4)= 2m—-1)(4m> —10+7)

33, =3 -Qy+D)’=G3-2y-D[3+3Q2y+D)+Q2y+1?]
= (2-2y)9+6y+3+4y" +4y+1)=2(1-y)(4y*> +10y+13)

36 x'-3x"—4=(x"-HE* +D)=(x+2)(x-2)(x* +1)

37. y =10y +9=(* =9’ -D=(y+3)(y -3+ Dy -1

38. a®+5a°-24=(a’+8)(a’ -3)=(a+2)(a* -2a+4)(a’-3)
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39, X -1=(F+D*-D=(x+D(*—x+Dx-DE* +x+1)
or X! —1=(x*)Y = 1=("-Dx* + x> + D) =(x+D(x-D(x* +x> +1)
.". The answer is D.
40. =1+ =1+y)A=y +y) =1+ p)(A-y+y)1-y" + )
41. =x(x+D-(x+D=x+DE* =D =(x+DE-D)E*+x+1)
42, =a(a’-b)-bla’-b)=(a’-b’)a-b)=(a—b)’(a’*+ab+b*)
43, =8x’(4x* =D+ (4x> —1)=(4x* -D(8x’ +1)
=(2x+D(2x—1)(2x+1)(4x* —2x+1)
=2x+1)*Q2x-D)4x* -2x+1)

46, = 1 N 1 _ y+8+y-—2
' »+3)(y-2) (+3)r+8) Y+ -2)(y+8)
_ 2(y+3) _ 2
+3)(y-2)(y+8 (y=2)(y+98)
47 1 N 2 _ 2+m+2(1-m)
O @Gem)(1-m) (G-m)2+m)  (4—m)(1—m)2+m)
4—m 1

T @em(—m)2+m)  (I—m)2+m)
48. y~‘+i3=(y+l)(y2—1+i2)=5(23—1)=110
y y y
49. a+b=2,(a+b)Y’ =4, a*+2ab+b* =4, 2ab=4-38,
Lab=-2; .. @ +b=(a+b)a’—ab+b*)=2[8—-(-2)]=20
50. Area= 56+10x—x"=(4+x)(14-x),
.. perimeter =2[(4 +x) + (14 —x)] =36 cm
51 x> +24x+80=(x+20)(x+4); x+4=9,x=75;
.. The larger number =5 + 20 =25
52. =m*+nt+mln+mn’ =mP(m+n)+n’m+n) =(m+n)(m’ +n’)
=(m+n)*(m* —mn+n?)
53.  =[(a’-2a)+1] =[(a-1)*] =(a-1)*
54, =[(x" +3x)+2][(x* +3x) = 10] = (x + D(x + 2)(x + 5)(x = 2)
55, = +4x+4H) -0 -2y+) =(x+2)* - (y-1)
=[(x+2)+(y-DI[(x+2)-(y-D]=(x+y+D(x-y+3)

UNIT5 LINEAR INEQUALITIES IN ONE UNKNOWN

1.D 2.A 3.D 4.D 5.B 6. A 7.D 8.D
9.A 10.C 11.C 12.B 13.B 14.A 15.C 16.B
177A 18 A 199D 20.C 21.A 22.D 23.D 24.B
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25.C 26.A 27.B 28.B 29.A 30.D 31.C 32.B
33.B 34D 35D 36.A 37.B 38.B 39A 40.C
41.D 42D 43.C 44.B 45.C 46.B 47.A 48.A
49.B 50.A 51.C 52.D 53.A 54D 55A 56.C
57.C 58.D 59.C 60.C 61.C 62.D 63.C 64.C
65B 66.D 67.B 68.D
Explanatory Notes
9. When x=-1, y=-3, z=-9,
T =1-(3)=2<6=-3-(-9), .". Ilisnot true.
" 1=(=1)* <(-9)* =81, .. TIis not true.
13. - M positive and gis negative, .". Il is true.
29. Tx-4y<-1, Tx+1<4y, .'.y>7x4+1
34. Larger number = x, smaller number = x—2; x+(x—2)>30,
2x>32, x>16. "." xisodd, .". minimum value =17
35.  Smaller number = x, larger number = x+4; x>xT+4, 2x>x+4,
x>4. " xisamultiple of 4, .". least value =8
41. Selling price of each apple = $x; W x100% = 20%,
60’;(;80 z%, 60x—80>16, x>1.6. .". Minimum price = $1.6
42. " ox<-3, 0. x—-1<-4<-3<-2, .. 1,1l and III are true.
43, " x=15, . x+1216.
1 is true because 16 > 15; II is not true when x = 15;
III is not true because 16 < 17.
45. y>-5, 1—§>—5 R —§>—6, x<18. . x is non-negative,
.". no. of possible values = 18 (from 0 to 17 inclusive).
b-10 . . b-10
46. 2a-b+10=0, 2a=b—10,a=T; Ja<0, o, 5 <0,
b—10<0, b<10. .". Greatest value = 10
47. 1. " da<a<b, .. true.
II. ""=4b>0>a, .. true.
III. When a=-3, b=-2, -3>-8=4(-2), .". nottrue.
.. The answer is A.
48. Whenm=15n=1, " 1.5-1=0.5<1, .". Aisnot always true.
49. I ‘ca>0anda>b, .a*>ab,.. true.
II. . a’is positive and b° is negative, .". &’ >b’, .". true.
> A8 « Answers & Explanatory notes



51
54.

56.

57.

60.

6l1.

62.

64.

66.
67.

68.
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IMI. Whena=1, b=-4, 1> =1<16=(-4)*, .". not true.
*. The answer is B.

ab<c, J.ab-c<0<1

I and II are not true when x is negative.

II is not true when 0 <x<1.

I. When m=-4,n=24, 2—1:—6<—3, .". not true.
II. m<-3,mn<-3n...... (i); n>9, -3n<27...... (ii);

Combining (i) and (ii), we have mn <-27, .. true.
. . m<-3and n>9,..m*>>9 and n*> >81, .".m*> +n* >90,
‘. true.

The answer is C.

. o 1. .
I. Ifyis apositive integer, — is a proper fraction less than or
y

equal to 1, i.e. lS1<10, .\, true.
y
A . . . 1 .
II. "." —is negative when y is negative, .". —<0<10, .". true.

III. When y:i, 1+(L):20>10, .. not true.
20 20

The answer is C.

. . 2(1++/3)
1—\/5 1s negative), x>———,
J, gative) 3
>2(1+2\/73), Sox>—1-43
ay+9a<2y—a, 10a<2y—-ay, 2—-a)y210a,

yZlO—a ("a<2)
2—-a

1-3)x<2, x>———

mx+m’>nx+n>, mx—nx>n’—m>, (m—n)x>m—-m)n+m),
<W (. m<n), J.x<-m—-n
m—n
Smallest possible value = =3 —(-1)=-2
Greatest possible value = (=8)* +(-3)> =73
Smallest possible value = (-8)(2) =—-16;
greatest possible value = (—8)(-3)=24; .".-16<ab<24

Greatest possible value = =3 =3

Answers & Explanatory notes > A9 «
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UNIT 6 PERCENTAGES (2)

1.C 2.D 3.A 4.A 5.B 6.D 7. A 8.C
9.C 10.C 11.D 12.A 13.B 14.A 15.A 16.D
17.¢ 18D 199D 20.C 21.D 22.C 23.A 24.B
25.B  26.B 27.C 28.B 29.C 30.D 31.A 32.A
33.A 34.A 35B 36.C 37.B 38.A 39D 40.C
41.A 42.B 43 B 44 A 45 B 46.D

Explanatory Notes
8. Amount=5000(1+4%x 2 +5%x3) = $6150
0, 0,
17.  Compound interest=18000(1 + 2A’)“(l + 2.8% )* —18000 = $1416.6

4 4
18.  P[(1+6%)> —1]>4000, 0.1236P>4000, P>32362.46.
"." Pis a multiple of 10, .". P=32370
0,
%)“‘ —1]—90000x9%x5
12 12

=12956.4-12150 =$806.4

19. Difference=90000[(1 +

1

0,
20. Amount owed after the 1st payment =95000(1 + fz/o) —25000

=$71187.5, amount owed after the 2nd payment
=71187.5(1.0125) - 25000 = $47077

2

o,
21. Amount owed at the end of 1st month=18000(1 + 42/0) = $18360,

1
amount owed at the end of 2nd month = (18360 —5000)(1.02)
=$13627.2,
amount owed at the end of 3rd month = (13627.2-5000)(1.02)

=$8800
16%

22.  Amount owed after 2 months =26000(1 + T
=$20697.96,
16%. ,
amount owed after 4 months =20697.96(1+ ?) —-6000

=$15254
23. Interest =amount in 4 years — amount in 3 years

0 o,
= 44000(1 + %)8 —44000(1+ %)6

=60217.04-55674.04 =8$4543

)? — 6000

32. Decay factor = r; 320007* =23120, r= 23120 _ 0.85;
32000

. Value in 2006 =23120(0.85)° = $10258

> A10 « Answers & Explanatory notes



33.

34.
35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.

46.
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Increase in book collection = 74000[(1 +8%)*(1+5%)* —1]
=28774
Sales figure = 35000+ (1+4%)*(1+8%)° = 18854
Let principal = $P, no. of years = n. P(1+10%n) = P(1+150%),
1+0.1,n=25, .".n=15
Let principal = $P, interest rate =r. P(1+16r)=2P, 1+ 16r=2,
© r=0.0625=6.25%

Principal =3200+ (1+ 6% x 4%) = $2500,

*. required amount =2500(1+ 3%% x 6) = $3000
L 60%x%x5=24%x%x12.5=0.3, .". the answer is A.

0, 0,

A. (1+18A))‘2:1.1956; B. (1+%)4:1.1948;
12 4

C. (I+ 188/") =1.1968; D. (1+19%)=1.19;

*. Kelvin should choose C.

Let principal = $P. P[(1+7%)’ —1]=Px20%, (1+r%)’ =1.2,

1+7%=31.2=1.063, r%=0.063, .. r=6.3

Interest earned in the 3rd year

=65000[(1+ 4/0)12 —(1+ 4A)) 1=1$2857.9,

interest earned in the 2nd year = 65000[(1.01)* — (1.01)*] = $2746.4,
*. difference =2857.9—-2746.4=8112

Amount at the end of 2003

= 6800(1 +5%)* + 6800(1 + 5%)’ + 6800(1 + 5%)° + 6800(1 + 5%)

=$30774

Let monthly installment = $x. [7000(1 + 12 A) 12 /0

) —x]d+ )— =
(7070 - x)(1.01)—x =0, 7140.7 —l.le x=0, 2.01x 7140.7,
. x=3552.6

Let annual deposit = $x. x(1+6%)’ + x(1+6%)” + x = 300000,
¥[(1.06)° +(1.06)> +1.06 +1]=300000, .". x=68577

Decrease in value =95000(1—12%)* —95000(1 —12%)°

=56971.06—-50134.53 = $6837
Value =16000(1+5%)*(1-10%)° = $10416

Answers & Explanatory notes > All «
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UNIT 7 PERCENTAGES (3)

1.B 2.C 3.D 4.C 5.C 6.C 7.A 8.B
9.C 10.D 1I.A 12.B 13.C 14.A 15A 16.B
17.D 18 A 19.A 20.C 21.B 22.C 23.D 24.A
25.D 26.C 27.B 28.A 29.C 30.A 31.B 32.D
33.A  34.A 35A 36.B 37.D 38.C 39.B 40.B
41.C 42.A 43D 44.C 45B 46.A 47.B 48.C
49.C 50.C 51.B 52.C 53.B 54.A

Explanatory Notes

3. Difference =(1700x4)+5% = $136000
Difference = (7500x12)x14% x80% x15% =$1512

9. Gross profit =345600+16% +(1— %) =$6480000

10.  Gross profits =81300x(12+3)=$1219500,
operating expenses = 54700 x 12 =$656400,

.". profits tax = (1219500 — 656400) x 16% = $90096

15. Maximum income = Total allowances = $100000

20. Let the side of small cube = x.
total surface area of original cube = 6(3x)*> =54x°;
total surface area of small cubes = 6x* x27 =162x";

2 2
.". percentage increase= w x100% =200%
X

23. Letx kg be the weight before joining the slimming programme.

The required percentage change = x=(07x)01.2x) x100% =+19%
(0.7x)(1.2x)

24. Original volume = 7z*h , new volume = 7{r(1+ x%)]*[4(1—20%)];
' h=xlr(1+ x%)[h(1-20%)], @’°h=m"h(l+x%)*(0.8),
0.8(1+x%)* =1, (1+x%)> =125, 1 +x%=1.118, x=11.8.
.". Percentage increase in radius = 11.8%

25. A=C(1-15%)=0.85C, B=C(1+10%)=1.1C,

‘. required percentage = % x100% = 1'1% x100% =129.4%

26. QO=Rx120%=12R, Q=Sx75%=0.75S;

L 2R 100% =122 =R 100% = 16.6%
o 3725100% = 37%735  100% = 25%
S S
> Al2 <4 Answers & Explanatory notes



27.
28.

30.

32.

35.

36.
38.

39.
40.

41.

42.

All-round Mathematics Multiple Choice Book 3

1L x100% = x100% =37.5%

1L _L
S-R 0.75 Q 12
1
0.75
.". The answer is C.

Percentage change =[(1+20%)(1-15%)—1]x100% =2%
Percentage of failed students = 60%(1—-55%)=27%,
percentage of students who passed =1-27% =73%

L Percentage = g x100% =270%

73-27

II.  Percentage = x100% =170%

B3=27  100% = 63%

III.  Percentage =

.". The answer is A.

Percentage change

=[0.25(1+30%) + 0.55(1 -10%) + 0.2(1 + 5%) —1]x 100% = 3%

Suppose x g of sugar should be added.

400x15% + x %100% = 20%. 60+ x
400+ x 400+ x

4x =100, .". x=25

"." Rates are paid quarterly, .. on 31/12/2005, the man needed to

pay (214000 +348000) x 5% +4 =$7025

Increase = (3450 +15% +80%) +12 = $2396

Net profits = 63360 +16% = $396000 ,

.". gross profits = 396000 + 396000 x 120% = $871200

Operating expenses = 46800 + 5% — 46800 +15% = $624000

Let profits tax = $x, then gross profits = x +6% = 0—);6 ,

=%, 300 + 5x =400 + x,

net profits =x+15% ==
0.15

.. Required percentage = L:(m x100% = 60%
0.06
Salaries tax on the 1st $90000 = 30000 x (2% + 8% +14%) = $7200,
*. total income =90000 + 7200 +20% + 100000 = $226000
Using progressive rate:
Net chargeable income = 2000000 —100000 —30000x 2
=$1840000,
.". salaries tax
=30000x (2% + 8% +14%) + (1840000 — 90000) x 20% = $320000
Using standard rate:
Salaries tax = 2000000 x 16% = $320000
.". Salaries tax is $320000 which is lower.
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43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

> Al4 <

Let total income = $x.
30000 x (2% + 8% +14%) + (x — 200000 —90000) x 20% = xx16% ,
7200+ 0.2(x —290000) =0.16x, 0.04x=50800, .". x=1270000
Let number of members in 2000 = x. x(1+10%)’ (1 -5%)> <900,
x<749.2. .". Maximum number = 749
Let cost = $¢ and selling price = $s, then 9¢ =65 or s =1.5¢c.

s—c 1.5¢c—c

x100% = ———x100% =50%
c c

D=E(1+25%)=125E, F=D(1-16%)=0.84D;

_ 0.84D — 2
-'-%xloo%:fmxloo%=5%,

.". Profit percentage =

125
. A s true but C is false.
- 0.84D — -2,
o EE 100% = 22D 705 4 00% = 4.76%,
F 0.84D
.". Band D are false.
Let number = N. N(1+7%)(1-r%)=N(1-36%), 1-(r%)* = 0.64,
(r%)* =036, r%=0.6, .". r=60
Let original income = $x, then original savings = xx20% =0.2x,
new savings = x(1+15%)—x(1-20%)(1+10%)=0.27x.
0.27x-0.2x

.". Percentage change = ~oox x100% =35%
2x

Original price per kg = 60 x % +32x % =$40.4,

new price per kg = 60(1-15%) x % +32(1+25%) x% =$43.3,

.". percentage change = % x100% =7.2%

Let distance = D and speed = S,
D D

then original time = b , hew time = = .
S(1-50%) 0.58

D
0.58

~]

x100% =100%

.". Percentage increase =

uls

Let original price per kg = $x. 480 480 _ 10
x  x(1+20%)

1.2(480)—480=10(1.2x), 96=12x, .". x=38
Let number of articles = n. @(1 +15%)(n—5)—600=21,
n

600(1.15)(n—5)=621n, 690n—-3450=621n, .". n=>50

Let cost of X =a, then costof Y =a (1 +25%) = 1.25a,

total cost =a + 1.25a =2.25a. If profit percentage on Y = r%,
then total selling price = a (1+60%)+1.25a (1+r%),
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L (2.25a)(1+50%) = a (14+60%) + (1.25a)(1+r%) ,

1.775a =1.25a(1+7r%), 1+r% =142, r%=0.42, r=42.
.". Profit percentage on Y =42%
Let profit percentage of remaining stock = 7%.

[%(1+20%)+%(1—16%)+(1—%—%)(1+r%)—1]x100% =15%,

0.6+O.14+%(1+r%)—1=0.15, %(1+r%)=0.41, r%=0.23,

r=23. .". Profit percentage =23%

UNIT 8 MORE ABOUT DEDUCTIVE GEOMETRY

1.B 2.C 3.C 4. A 5.D 6. A 7.C 8.C
9.C 10. A 11. A 12.D 13.D 14.B 15.C 16. A
17.D 18. A 19.B 20.C 21.C 22.C 23.A 24D
25.C 26.B 27.B 28.B 29.D 30.A 31.A 32.C
33.B 34.C 35D 36D 37.A 38.B 39.B 40.C
41.D 42.A 43.D 44.D 45.C 46.A 47.D 48.B
49.D 50.C 51.D 52.A 53.C 354 A 55C 56.C
Explanatery Notes
14.  "." AABD ~ ABCD, .'.Q:@, BD? = AD-CD =18-32=576,
BD CD
. BD= /576 =24 cm
20, . AQRU~ATSU (AAA), -, SR_QU _4 2
s TU 10 5
. APOR ~ APST (AAA), - L2 _OR v _2 5 5 413,
PS TS y+9 5
3y=18, ...y=6
28. OP=0Q = OR =5 (radii of circumcircle),
. OP? +00* +OR*> =5 +5° +5* =15
34, L 4B=/ACB, ZAFE= /B + /D,
LAEF = ZCED = ZACB - 4D = /B - /D
. LAFE> ZAEF, .. AE> AF
II.  ZDCE and ZCED are obtuse and acute respectively,
.. DE>CD
IIl. If £B= ZBFD, then BD = DF.
.. The answer is C.
36. A. CD=CE, CB=CA, £ZDCB = ZECA =60°,

.". AACE = ABCD (SAS)
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B. ."AACE=ABCD, .. ZAEC= ZBDC=90°,
.. LAEB = 180° — 90° = 90°,
but AB = AC and AE is common, .". AACE = AABE (RHS)
C. 4ZDBC=180°—- 4ZBCD — £ZBDC = 180° — 60° — 90° = 30°,
ZBDE =90° — 60° = 30°,
.. BE=DE, .. ABDE is isosceles.
37. L AABC = ACDE (ASA/AAS)
II. AC=EC, AF=FEF, CF=CF, .". AAFC = AEFC (SSS),
. LAFC = LEFC=90°
90°

. "." AAFC=AEFC, .. ZACF = LECF = =45°,
. LFAC=180° — 90° — 45° =45°,
.. AF = FC,but AB # BC,
.". AAFC is not congruent to AABC.
.". The answer is A.
39. . AABC~AEDC (AAA), .. % :;—8 =2,CD=42.
" CE*+CD* =40 +42% =3364 =58 = DE*, .". ZDCE =90°.
sinm:ﬂ, C.m=43.6° Q.44
58
44. ézcosSO"zﬁ, r=i=2\6, 30°
r 2 \/5 —6cm—
.. area = 7r(2\6)2 =127 cm’

60°.  r

= 2 045
45.  tan( 5 ) T 60\24
B3 A\

.. r=12tan30° = 12><T3 = 4\/§cm

47. - ADNF~AEMF (AAA), -, ME_EF ME_12
NF DF’ 6 10

. MF= é><6 =7.2cm

5
48. ME=+12>-72*=9.6. "." AEHN ~ AEFM (AAA),
ﬂzﬂ, ﬂzi, HN:£><7.2:4.5 cm
FM EM 72 96 9.6
51. landIl. AD+BD>A4B ...... (1);
AD+CD>AC ...... (2); BD+CD>BC ...... 3);
(H)+@2)+3),2(4D+ BD + CD)> AB + BC+ AC,

S.AD+BD+CD> %(AB+BC+AC)
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All-round Mathematics Multiple Choice Book 3

1Il. ZADB = ZBDC =/ADC = 360°+3 = 120°,
‘. ZADB >/BAD = AB>BD, ZADC > ZACD = AC > AD,
/BDC>/CBD = BC> CD,
AB+AC+BC>BD+ AD + CD
*. The answer is D.
.sz' ."ABCD ~ ABEF, . BD_ k.
FB 30 " BF 20

FD BD_k k FD+BD 5k k _BF

52. " AFCD ~ AFAB,

S = =1, . k=12
FB BF T30 20 BF 60° 12 BF
53. '.'£=£=Q, £=£, AD? =324, . AD=18
AD AE AF AD 27
54, " ASRQ ~ ATSR (AAA), .. B5_OR "per_1g.8- 144,
ST RS’
“RS=12
55. " APRO~AQSR (AAA), . LR _OR PR_18
0S RS’ 18 12
PR:%XI8=27..'.PS:27712215 G F E
K
56. By flattening the two walls, the length of 3 Q.56
wire is minimum when CKG is a straight A~—2 D 6 C
line.
DK 6

""ACKD ~ ACG4, .. T: =%, .DK= §><3 =1.8m

6+4

UNIT 9 QUADRILATERALS

1.D 2.B 3.C 4.B 5.D 6.B 7.C 8. A

9.A 10.C 1I.LA 12.D 13.B 14.C 15.B 16.D
17.¢ 18D 199A 20.B 21.B 22.A 23.C 24D
25.C 26.B 27.B 28.C 29.C 30.A 31.B 32.A
33.D 34.C 35C 36D 37A 38B 39.D 40.D
41.B 42.A 43.C 44D 45D 46.B 47.B 48.C
49.D 50.B 51.B  52.A

Explanatory Notes
13. x+8=3y,x-3y+8=0...... (1);
4x-y=9-x5x-y-9=0...... 2);
Solving (1) and (2), we have x = 2.5,y =3.5.
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15. ZECB=60°+90° =150°;
‘" EC=CD=CB, .". ZCBE= (180°-150°)+2 =15°,
S LAFE= ZCFB=180° — ZACB — ZCBE = 180° — 45° — 15°
=120°
16. 1. " ASKU = ASKT (RHS/AAS),
. ZKSU= ZKST= 60°+2 =30°,
but ZRST=90° — 60° =30°, .". ZKST= ZRST,
also ZSKT = ZR =90° and ST is common,
.. ARST = AKST (AAS)
II. £LSKU= ZQKT,KU=KT, £SUK = £QTK,
.. ASKU = AQKT (ASA), .". SK=QK
. " PS=QRand SU=QT, .". PU=RT
.". The answer is D.

17. QR=PS=13, ST= %QS :%x\/wz—sz =-x12=6,

N | =

" PR=2RT=25% +6> =261 =15.6 cm
24. Area of AAPQ : area of POCB=1:3
a-1_CD_GF __8

27. =— =——=——, (a-1)a+1)=24, a°-1=24,
3 DE FE a+l
a*=25, '.a=5
y AC y+3 .
28, L= YT 83,49 5p=9, . y=18
3 CE ] Y =2y Y y

29. BG=%CE, BF=2CE, .". BG:BF = %CE:ZCE =1:4

34, 3y+2=x+y,x-2y=2..... ()
2x—-4=x+y,x—-y=4.... 2);
Solving (1) and (2), we have x =6,y =2.

.. Area= %(6+2)2 x4 =128 sq. units

35. LetWZ=YZ=a. "." AWZK ~ AHYK (AAA),
. WZ ZK a a-6
"THY YK'9 6
36. LEBA= ZEAB=55°, /DEA=55°+55°=110°,
ZAEF =110° — 60° = 50°, but AE = DE = EF,
.. ZAFE = (180°-50°) +2 = 65°
37. 1. 4ZDGH=/ZEGH=90°, ZHDG = Z/DEG =90° — ZEDG,
.. ADHG ~ AEDG (AAA)
I. BC=DC, /BCH= /DCF=90°, /CBH= /DEG = ZFDC,
.. ABHC = ADCF (ASA)
III. "." AGEF = AGBF and AHBC = ACDF, but AHBC is not
congruent to AGBF, .". ACDF is not congruent to AGEF.

,6a=9a—-54,3a=54,.". a=18
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38. BD=DE=BF=+12>+12> =122, CH=FC=12J2-12,
DH:12—(12I—12):24—12I

DG—EDF = f\/122+(12f 12)* = 6.494,

" GH= \/(24—12ﬁ) —6.494> =2.69 cm
(5-2)x180°
5

ZEAD = (180°—108°) + 2 = 36°, ZFAB = 108° — 36° = 72°,
but ZABF = 108°+2 = 54°,
. ZAFB=180° — 72° — 54° = 54°,
.. AB=AF and AABF is isosceles.
Il " AABF=ACBF (SAS), .". CF=AF=AB=CD,

39. 1. Size of each £ of pentagon = =108°,

.". ACDF is isosceles.
IIl. "." AB=AF=CB=CF, .. ABCD is a rhombus.
40. CM=DM=10+2 =5, A 240 o

L AN=BM=+13*-5% =12

but CN=10+5=15,

C=+12*+15* =19.2¢cm
42. . AB// CD // EF and BC = CE,
‘. AD = DF and BG = GF,
: CG:28;2:14andDG:16+2:8,
.CD=14-8=6
45. A. ‘" AF=FCand CE// FG, .. AG=GE, .". CE=2FG,
. CD=2CE=4FG

B. " ADEH ~ AFGH (AAA), . 20 _FG _1 . pyopm,
DH DE 2
<. BD=2DF=2DH+ FH ) = 2Q2FH + FH) = 6FH
CCH_FG_ L pm-acn,
EH DE 2
. AE = 2EG = 2(EH + GH) = 22GH + GH)= 6GH
D. tan ZAED= 22 =2 /4ED=63.4°,
DE
. ZDHE = 180° — 45° — 63.4° = 71.6°,
". ADEH is not isosceles. 047 A
47. Draw GD// FB. *." ACEF = AGED (ASA), D
. CE =GE. "." AD=DB and GD // CB, e Y
" AG=GC. .. AE:EC=3:1 ¢ B
48. /116D % % AD=24. " AABG ~ADCG (AAA),
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49.

S1.

52.

S PA_CD_10 1. = 24x—2 =16
AG BA 20 2 2+1
- ACDG ~ AFGH (AAA), . £9 G
CD DG
o O 9 3G 3
DG AE 15 5 10 5
Draw EG L CD. "." ADEG = ACEG (R.H.S.), .". DG = CG.

. AD//EG//BC and DG = CG, .". BE =EF (intercept thm.).

Let /GAS = ZDAS =a and ZFDS = ZADS = b.

LGAS + ZDAS + ZFDS + ZADS = 180°,

2a+2b=180° a+ b=90°,

.. £ZDSA = 180° — (LDAS + £ADS) = 180° — (a + b) = 90°,

.. ZPSR = ZDSA =90°. Similarly, ZPOR = 90°.

/DEA=180°— LZEDA — ZDAE =180° —a —2b
=180°—(a+b)—-b=90°-b=a,

but ZDCG = %ZDCB = %ZDAB =a, .. AE// GC,

S LSRQ = ZSPQ =90°. “." PS# SR, .". PORS is a rectangle.

UNIT 10 STUDY OF 3-D FIGURES

1.D 2.B 3.C 4.C 5.A 6.B 7.D 8. A
9.D 10.A 11.D 122D 13.B 14.C 15.C 16. A
17.C 18.D 19.C 20.C 21.C 22.D 23.B 24 A
25.B  26.B 27.D 28.A 29.C 30.A 31.D 32.D
33.C 34 A 35C 36.B 37.D 38.A 39.B 40.D
41.B 42.A 43 B 44.C 45.C 46.D 47.D 48.D
49.B 50.A 51.C 52.B 53.A 54.C 55.A 56.A
57.C 58.B 59.B 60.C 61.C 62.B 63.B 64.D
65.B 66.C 67.C
Explanatory Notes
46. coséVCM:%zi, L LVCM = 60°
yc 10
47. Let N be the mid-point of BC. MN= 8§+2 =4.
tan LVNM =m=ﬂ , -« ZVNM = 65.2°
MN 4
48. Let K be the mid-point of AB. MK = 6+2 =3.
tan LVKM :ﬂ:ﬂ’ . ZVKM =70.9°
MK
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59. . DB=DH=BH = diagonal, .. ZDHB = 60°

60. Let the side of cube =x, then EG = m = \2x.
tan9=%=\/5, C.0=547°

61. Lettheside of cube=x. EG* =x* +x> =2x2,
DG=vDE* +EG* =+/x* +2x* =3x, .. MG:%.

singzhﬁzi, 9 35060, . 0=705°
2 2 2 32
62. DF = +30%>+40% =50, .". AF=50tan 30°=28.9 cm

63. tan 4ACF:%, . JACF =43.9°

65. AB=CD=40, BD=AC= +(50tan30°)> +30> =41.63;

tan ZADB = —20_ - J4DB = 43.9°
41.63

66. PN=+12>+122 +2=62 ; tanﬁVN:éf, Z/PVN=40.3°,

.. ZPVR = 40.3°x2 =80.6°
67. Let H and K be mid-points of PQ and RS respectively.
tan LZHVN = HN _6 , ZHVN=30.96°,
VN 10

. ZLHVK = 30.96°x2=61.9°

UNIT 11 AREA AND VOLUME (3)

1.D 2.A 3.A 4.B 5.A 6.B 7.B 8.B

9.C 10.A 11.C 122D 13.B 14.C 15.D 16.C
177A  18&B 19.C 20.B 21.B 22D 23.D 24.D
25.C 26.B 27.C 28.B 29.D 30.C 31.C 32.D
33.B 34.A 35A 36.B 37.D 38.C 39.C 40.A
41.C 42.D 43 A 44.C 45D 46.B 47.B 48.C
49.C 50.A 51.C 52.A 53.C 54D 55A 56.A
57.D 58.C 59.D 60.C 6l.A 62.D 63.B 64.A
65.D 66.B 67.D 68.C 69.D 70.A 71.B
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Explanatory Notes
012 A 4
A P N
ho a2 JAAN!

.". Volume = %(14)2(9 +9)— %(7)2(9) =1029 cm®

22. 7)Y +xB3)() =337,9+30=33, (=8;

singzé, 4 =22.0°,.".0 =44.0°
2 8 2

hli~. Q.23
23. L=i=l,3h:h+6,h:3; [, 023
h+6 12 3 6]
12

.. Volume = %7[(12)2(3 +6)— %7[(4)2(3) =4167 cm’

24.  Curved surface area = 7(12)V122 +9% — z(4)V/4? +3°
=1807—207= 1607 cm’
28. Radius of largest sphere = 8 +2 =4 cm;

.". Volume = 271(4)3 =268.1cm’

0. 2
3

727’3><2:§71(10)3, =500, .". r=3/500 =7.94 cm

) B 2
4r(1.94) (2) =47 (10)" 10004 = 26.1%

30. Percentage change =

47(10)°
34.  Let & be height of cylinder.
ro, 4 5 0t 4 5 . 16
—Yh=—m", (—)(h)==r, ..h=—
(3) 3 i) 37 3"

36. Let/ cm be depth. 7[(1)2(}1)+§ﬂ'(1)3:8ﬂ', h+§ =8, hz%

42. LetA cm® be curved surface area.

2
R [ — =l, S.A=9y
A | r(1+200%) 9
44, V, VAV (V, AV +V )=y (v +2y) (v +2y+y)
=1:27:64, "V, :V.=1:(64-27)=1:37
45. S, (S, +S,): (S, +S,+S) =1y :(y+2y) ' (y+2y+y)
=1:9:16,
.S, S, =09-1):(16-9)=8:7

2
o ALY
4, (1-20%) 0.64

.". percentage decrease = (1-0.64)x100% =36%
R
7 1+72.8% 1.2
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48.

49.

50.

51
52.

53.

54.

55.

56.

57.

58.
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*. percentage change = (1.2—-1)x100% =20%
Suppose x cm’ of water must be added.

_() , 120=x+15, .. x =105

x+15

A—l = (7)2 = Z , . . percentage increase = (4—1)x100% = 300%
2

Original volume V' = %m’zh ,

new volume = %[x(l —20%)P[h(1+50%)] = O.96(§x2h) =0.967,
0.96V -V

*. percentage change = #x 100% =-4%
. 1 ab abc Sabc
Ratio = 5(7)(0) [abc —*(f)( )N =— 6 1:5
AB=FG =x, GH=y, BG AF z;
Vol. of AEFGH : vol. of ABCHG = 1 ﬂ)( ): 7( 7)) =

" ZAVB =60°-30°=30°, .". VB=8, VN:8sm60°: 443;
*. Volume = %(6><8)(4\B) =110.9 cm®

Original volume ¥ = %m’zh ,

new volume = %7[[1"(1 +40%)P[h(1 - 25%)] = 1.47(%717’2/1) =147V,

*. percentage change = 1.47#)( 100% =47%

Curved surface area = ﬁ(%)(%) =/ (unchanged)
Height = 12¢0s60° = 6 cm, radius = 12sin60°+2 = 34/3 cm,
. volume = éﬂ(3\/§)2(6) = 54z cm’

By cutting along the slant edge through P and flatting the cone to
form a sector, the shortest distance is PP’.

0
27(15 =2n(5), 6= 120°
7(IS)x 55 =270)

PP’ = (15sin !

220 )x2 =26 cm

Increase in total surface area = > x2 = 22,
2 2

T x100% = 50%
4mr

*. percentage change =
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2 2

_ 4w 4w
2 (2r)  Am’

2

59.

4 47?

T 2m@n+2mt 6w
4.0 A
_ 3 _3° 2
Il -3
w (2ry 2mr 3

.". The answer is D.

3
0. N L _(Lly__1
v, (V1+125% ) 1.5 3375

.". percentage change = (3.375-1)x100% = 237.5%

61. r—A:gﬂzé, r—Bz—l :l, Sorgiry it =3:5:10,
g 125 5 7. 4+2 2

- (fay :(i)z :i. ".” Cis a hemisphere, .". Si_ 0
Ty 10 100 S. 50
62. Let V,, =volume of water, V, = volume of empty part.

Vs =(ﬂ)3=(i)3=i, VeV, =1:27-1)=1:26.

W

Let d cm be the depth. %:31 % =0987, .".d=14.8

67. Let ON=OM=r. "." ADNC ~ ABMC,
ON _0OC r

. . 8-r
""BM BC’ 6 . J6?+8

69. Letd cm be the depth. 3:3\/520.721, S.d=577

10r =48 —6r, 16r=48, .. r=3

70. %m’zh=§7ﬂ’3(1—25%),h:21’(0.75), ﬁ:1.5:%, Cohir=3:2
r

71. h=30x 3
3+2

=18, r=30-18=12,

. volume = %;;(12)2(1 8) + %;;(12)3 =20167 cm’

> A24 <4 Answers & Explanatory notes
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UNIT 12 COORDINATES OF STRAIGHT LINES

LA 2C 3C 4D 5A 6D 7D 8B
9A  10.B 11.C 12.C 13.C 14 A 15B 16.A
172D 18.B  19.D 20.A 21.C 22.D 23.D 24.C
25.A 26.C 27.B 28.A 29.D 30.D 31L.B 32.C
33.A 34D 35B 36.A 37.A 38B 39.C 40.B
41.A 42D 43.C 44D 45A 46D 47.B 48.C
49.A 50.C 51.C 52.B 53D 54D 55C 56.B
57.B 58.C 59.D 60.B 61.B 62.B 63D 64A
65.B  66.A 67.A 68.B 69.A 70.C 71.D 72.A
Explanatory Notes

6. 1. AB=410, BC=2J5, AC=410, .". AABC s isosceles.
. AB*+AC* =(10)’ +(+/10)* =20=BC?,

.. AABC isrt. Zed.
. Area= W =5 sq. units
.". The answer is D.
38. Lety-intercept:a.Lxl.Z =-1, i><§:— , L.a=-8
0-(-10) 10 4
3-1 1 3-1 I+1 1
40. m =—=—, m :7:_2, My =——=—,
0341 27 T 34 B4-0 2
P 1+1
PS _1_0

" mpy =myg and my, =mpg, . PQ//RS and QR // PS;
" Mpy XMy = Mg meS:(%)(—Z) =-1, .. POL QR and RS L PS;
But PO=+3+1)>+(3-1)% =25, OR=4/(4-3)> +(1-3)* =45,

" PQ#QR, .". PORS is a rectangle.
48. 30R=PO=PR+QR, 20R=PR, .. PR:QR=2:1,

R (1(—10)+2(2),1—(—1)+2(5)j (2.3
1+2 1+2
49. LetB=(,y). %:3, 27 +x=12,x=-15;

~4Q)+y(M) _,
1+3
50. AC:BC=[(-3)-(-6)]:[45-(-3)]=3:75=2:5

, —12+y=8,y=20. .. B=(-15,20)

Answers & Explanatory notes > A25 «
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51

52.
53.

55.

56.

58.

59.

60.

6l.

62.

63.

65.

> A26 <

*." x-coordinate of P =0,
“AP:PB=(6-0):[0-(-10)]=6:10=3:5
PR:QOR=[(k+4)—-k]:[k—(k-1)]=4:1
\/(—5+3)2+(k—7)2=2\/§, 4+(k-7)"=20, (k-7)* =16,
k—T7=-4o0r4d, ..k=3o0rll

0 =tan'(2)- tan'l(%) = 63.43° — 26.57° = 36.9° (ext. £ of A)

2 2
Slope = tan0) = VIZT-127 5
12 12
- .. .Y 1 5-1 y-1 1
LetB=(0.y). "~ L LL,. .. —1, NI
O.9) " L d Loy S 00 g 8 2

y—l=-16, y=-15. .". Area= §(5+15)(8) = 80 sq. units

Let y-intercept of L, =k, then x-interceptof L, =2k. "."L, L L,,
k=0 b 0 =-1, k xé:—l,é=2, Sob=2a
T 0- 2k a-0 -2k a a

Mid-point (M) of PR = (3;1 6- 4] 2, 1.

Let S=(x,y). "." Mis also the mid-pt. of QS (prop. of // gram),

X2 v=6 X210 y=0. o S=(6,0)

Let 4 = (x, 0), B=(0, y). %:3, =9, x=4.5;
+
YDHOR) 5 s - 4=(45,0), B=(0,15)
1+2
Let D = (x, 0). Mid-point of AB = (_6;0,(”212} = (=3, 6).
‘tABLCD, -, 1220,0=6_ =12 i3-12 k=0
0+6 x+3 x+3
. D=(9,0)
Let B=(x, 0). "." A, B, D are collinear, .. 0-6 _6+9 E
x—16 1644 4’
_ . - . . y—-6 3
—24=3x-48,x=8; '." A, C, D are collinear, .. ———=—,
0-16 4

4y —-24=-48,y=-6. .. Area= %(8)(6) =24 sq. units

ZAOX =tan™ (g) =63.43°, Z/COX =tan' (%) =26.57°,

. ZBOX =26.57°+(63.43°-26.57°) +2 =45°,
*. slope =tan 45° =1

Answers & Explanatory notes
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66. . AM=MB and AN=NC, .". MN= %BC (mid-pt. thm.),

. MN= %\/(—6—10)2+(7+5)2 =%(20) - 10

67. "." AAOC and ABOC have the same height,
.. AC: CB =area of AAOC : area of ABOC=2:3,
CC= 3(-8) +2(0) ’ 30)+2(=5)) _ (-48.-2)
2+3 2+3

3+20,o+2j_(11.5’ D,

2 2

) G_(1(10)+2(11.5) 110)+2(1)

' 142 To1+2

18+0,0+24 = 9. 12)
2 2

0-18)> +(24+0)*

2
.. area = 7(15)*=2257 sq. units

- P_(—2+8’3+5]_(3,4)’ Q‘(_2+0’3_3j_(_1’0)'

68. M—(

J =(11,4)

69. Circumcentre = (

70. Radius = \/(

15,

2 2 2 2
LetC=(x,y). . PC LXY, .". y=4, 53 =1, y-4 =5,
x—3 842 x-3

y—4=-5x+15 Sx+y=19 ...... (1); " CO 1 XZ,
.y—OX 3+3 N
x+1 -2-0 x+1
x—=3y=-1...... (2); Solving (1) and (2), we have x = 3.5,
y=15 ..C=(35,1.5)

E

1
—, Jy=x+1,
3 y

7. LetH=(x,y). "~ PHLRQ, . Y=o 0L | Y25 _¢

x=5 =-3-5 x—-2
y=5=8x—-16, &x—y=11...... (1); "." OH L PR,
SV b U Y S S Y §
x—=5 2+3 x-=5
x+ty=4.... (2); Solving (1) and (2), we haveng,yzg.

Answers & Explanatory notes > A27 <
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UNIT 13 TRIGONOMETRIC RELATIONS

LA 2D 3D 4C 5B 6A 7.C B8.A
9D  10.D ILLB 12.C 13.B 14 A 15B 16.C
177A° 18.C  19.A 20.A 21.C 22.D 23.C 24.B
25.D  26.A 27.D 28.B 29.A 30.C 31.B 32.A
33.B 34.B 35D 36.A 37.C 38C 39.D 40.C
41.D 42.D 43.B 44 A 45B 46.B 47.B 48.C
49.A 50D S51.LA 52.C 53.C 54D 55A 56.C
577A  58.B 59.B  60.A 61.D 62.C 63.C 64D
65.B  66.A 67.C 68.A

Explanatory Notes

> A28 «

17. AB=4-=tand5°=4, BD=4=:sind5=42,
CD = 44/25in30°=2+2, BC = 44/2c0s30° =26,

22.

23.
24.

25.

30.

31.

32.

33.

35.

38.

. area=

4x4

+2\E><2£
2

= (4\/3 +8)cm’

" AS:AP:PS=1:43:2, . AB: PS= (1++/3):2,

*. area of ABCD : area of PORS = (1++/3)* 127 = (4+2+/3): 4
= (2+4/3):2

" X, Y and Z are similar, .'.X:Y:Z:lzz(\/g)zzf:1:3:4

\/ﬁ—\/gcos(x+5°):ﬁ, Z\E—ﬁzx/gcos(x+5°),

, xt5°=45, . x=40°

=\/§+1, tanxzx/g, LS. x=60°

cos()c+5°):£:L
Vo 2
1+tanx:i:72(\/§+l)
V3-1 o 3-1
_ (I-cosx)—(l+cosx)  2cosx
- 1> —cos® x T sin’x
sin® cos® 1

+ =
COSZG COSZG 00529

sin* x +sin” xcos” x _ sin” x(sin” x +cos’ x)

cos’ x
~ sin® —1_,cos® —1

2
=tan” x

cos® x

—sin®

sinf

X

cosf

_—cos®
sinf

)( )=sin O cos 6
cosf

5sin®® +4cos® =35, 5sin®0 + 4(1 — sin®0) =5, sin’0 =1,

.. sinf =

=tand +

1
1

_ sinf

cosO _ si

n0 +cos® 1

tan0

cosO

sinf

sinf cosO sinf cosO
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40.
43.

44,

45.

46.

48.

49.

50.
51.

53.

54.

All-round Mathematics Multiple Choice Book 3

2

= s1n2x -cos® x +sin® x = 2sin’ x
COS™ X
_Cosg+sin0.sin0_00520+sin20_ 1
cosd cosd cosd
.'.yz _ (a2+b2)2—(a2—b2)2 i bQﬁ
2 g
=(a"+b"+a” - a +b°—a’ + ‘ Y
2 b2 2 b2 2 b2 2 b2 < |
. . 2ab a-b
= 4a’b*, .. y=2ab, .. tanezaz_b2
10x=4.444...... =t 9_4
—  x=0.444 S
9x =4
‘. sin® —cosO = 4 9 :_—5: =597

Ja 19 J82io o1 97

\3sin20 =%, $in20 =§, 20=160°, .". 0=30°

cosd —+/3sind =0, cosb =/3sind , tanf = !

=, . 0=30°
NE]

ZSin(x+y):x6, sin(x+y)=?, x+y=60°...... (1);
3tan(x—y)=+3, tan(x—y):‘/f, x—y=30°...... Q);
Solving (1) and (2), we have x =45°,y = 15°.
xtan 60°—sin30° < xtan45°+cos30° , x(ﬁ)—%ﬁ;ﬁg,
2
x(ﬁ—l)s‘gH, x< 3+1 , xs(‘gﬂ) , xs4+2‘6,
2 2(3-1) 2(3-1) 4
- 2443
2

"." AB = PR = diameter of circle, .". AB: PQ=PR:PQ=2:1
"." Radius of C,:radius of C, =2: 1, 931 ‘ 30°
", area of C,: areall of C,=2":1"=4:1 YZ
h = 6sin45 :6(ﬁ)=3ﬁ; A '53-
ABX3D o gt o 45”

2 3\/5 C 6B
Let AB=BC=a.

D= 2a 2a:2\/§a CE a ﬁ
tan60° 3 3

Answers & Explanatory notes > A29 «
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55.

56.

57.
58.

59.
60.

61.

62.

65.

66.

67.

> A30 «

2[51 - (a- 2\/7a Zﬁa.@

*.CD:DE= : =2:1
3 3

Let AD=DC=a.
2a 2 4\Ea ﬁa

BC= =Jax—= , EC=aco0s30°=——,
c0s30° NE) 3 2
'.BE:EC:(“‘?“—ﬁ) V3a 7$ —‘g" =5:3

LetAD=BD=a.
ZABD = 30° (base Ls, isos. A), ZBDC = 60° (ext. £ of A),

" CD:BDcos60°*5 .CD: AD_E a=1:2

Q

= (sin*x+cos*x)* =1

= (cos” x +sin’ x)(cos’ x —sin® x) = (1)(1—sin’ x —sin’ x)

=1-2sin*x

=sin’0 + cos’0 (sin’0 + cos’0) = sin?0 + cos?O(1) = 1

_ cosf (1+cosb ) N sin’0 _ cos +cos’0 +sin’0
1+ cosO 1+ cosO 1+ cosf

_cosf +1

" l+cosO

— cos20 [sme cosf J ~ cos?0 (sin?@ +cos’0 ] — 5inb cosO

cosf  sinf sinf cosO

_ cos@ 1-sin@ _ cos’ @+ (1—-sinf)’

C1-sin@  cosf® cos@(1—sinf)

_ cos’0 +1-2sin0 +sin’0 _ 2-2sin@ 2

- cos (1-sinb)  cosd (1-sinB)  cosd

sind +cosd = % , (sinf +cosf )’ = (%)2 ,

sin’0 + 2sind cosd + cos’O :2, 2sin0 cosO =%—1,

*. sin6 cosO —éxl é
4 2 8
= sin’1°+sin?2°+......+sin’ 44° + sin* 45°+ cos> 44°+......

+cos’2°+cos’1°
= (sin’1° + cos’ ) +...... + (sin® 44° + cos* 44°) + sin” 45°

= 44x1+ (%)2 =445

=tan2°x tan4°x...x tan44°x ! X.eeen X ! X ! =1

tan 44° tan4° tan2°

Answers & Explanatory notes
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68. tanf tan® +20°) =1, ;x tan® +20°) =1,
an(90°—-0)
tan(@ +20°) = tan(90° — 9) 0 +20°=90°-6, 20 =70°,
.06 =35°

UNIT 14 APPLICATION OF TRIGONOMETRY

1.B 2.B 3.D 4.C 5.A 6.C 7.B 8.B
9.B 10.D 11.D 12.C 13.C 14. A 15.C 16. A
17.B 18. A 19.D 20.A 21.B 22.B  23.A 24.A
25.D 26.C 27.D 28.C 29.D 30.A 31.B 32.C
33.B 34.D 35D 36.C 37.A 38.B 39.A  40.C
41.D 42.A 43.B 44.A 45 B 46.C 47.B 48.C
49.D 50.C 51.B 52.B 53.A 54.A 55.C 56.D
57.D 58.C 59.B 60.B 61.D 62.C 63.B 64.B
65.D 66.C 67.B 68.D 69.A 70.A 71.D T72.A
73.C 74.A 75.C 76.B
Explanatory Notes
14. Let 0 be the inclination of second slope.
*." tan0 Lo sinf = ! L cosO —i
. 3 ) .. {712 +32 m ) m '
Total vertical distance = 220sin14° +160 x L =103.82,
V10
total horizontal distance = 220 cos14° +160 x i =365.25,
J10
103.82
*. angle of depression = tan =15.9°
g P (6525
16.  Angle of elevation = tan~' (%) =18.4°
20. Letx m be the height of the flagstaff.
¥ Y150, v Ly —1s0,
tan46° tan 25° tan 46° tan25°
.x=150+( + ) =48.2
tan46° tan25°
21. OR __OR =10x15, OR( - ) =150,
tan20° tan65° tan 20° tan 65°
. OR=150+( - ) =65.8m

tan20° tan65°

Answers & Explanatory notes > A3]1 «
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22.

23.
32.

34.

35.

36.
43.

44,

45.

46.
47.

48.

49.
52.

> A32 «

Let 2 m be the height.
h = h=55 , htan39° =/ tan72° — 55tan72°,
tan72° tan39°
h(tan72° — tan 39°) = 55tan72°, .". h="74.6
tan35°

h+ xtan35° =120, A(l+ )=120, .". h=46.6
tan 24° tan 24°
ZABC =360° —228° — (180° —138°) = 90°, AlL138°
S AC =127 +247 =720 =124/5 km Q4 B
ZPAB = 180° — 156° = 24°, 228°
£PBA =270° —225°=45°, 24
Let x m be the shortest distance. C
XY 460, x(— L +1)=460,
tan24° tan45° tan 24°
Yox=460+( ! +1)=142
tan 24°
Shortest distance = 380sin(180° — 110° — 45°)

=380sin25° = 160.6 km
Time taken = 380c0s25°+100 =3.4 h

The pentagon is formed by five identical isosceles triangles.

Each base angle = (5-2)x180°+5+2 =54°,

base = 15c0s54°x 2 =30c0s54°, height = 15sin54°,

30cos54 ;155m54 <5 = 172 om?

DE = 24c0s60° = 12, CE = 24sin60° = 12+/3 ,

AE=16—-12=4, BE=123-15,
12x123  4(124/3-15)

ea = +

.. area = 7(15)* -

A

2
=136.3 cm?
sin g = 251045 :Q, L 0=11.7°
7 7
Height = 4sin(180° — 90° — 11.7°) = 4sin78.3° = 3.9 cm

Height =3.9 + 7sin11.7° = 5.3 cm

Let AB = AD = DE = BE = x cm. i

+x+
tan 40° tan 60°
1 1 1 1
x( +1+ )=9, x=9+( +1+ )=3.25.
tan 40° tan 60° tan 40° tan 60°
‘. Area= W =19.9cm’

2

E

- ! +r=18, 2r+r=18, ...r=6
sin 30°

Let a be vertical distance between 4 and B.

Let » cm be the radius.

Answers & Explanatory notes



53.

54.

59.

60.

61.

62.

64.

66.

68.
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Slope of AB = % , slope of CD = Z?a , slope of EF = %Z ,

- % g %ﬂ > %’ .. CD has the greatest gradient.

Let a be vertical distance between 4 and B. tan10° = %, Soa=

4tan 10°.

Let @ be inclination of PQ. tanf = 2?“ = 4tar3110

tan28° = . Let @ be the angle of depression. x[
y

tan @ =E=2tan28°, .0 =46.8°

y
30
tan ZOPQ = 60’ ZOPQ =26.57°;

sin ZOPG = L, ZOPG =17.35°;

30° +60°
.. Angle of elevation = 26.57° + 17.35° =43.9°
" ZSBC =20° +40° = 60° and BC _100 _ 2, .. LCSB=90°,

SB 50
. SC=100sin60° = 5043 m
ZSCB =180° —90° — 60° =30°, 202 l?
.". the bearing is S(30° + 40°)W or S70°W. ’
RB =RA+ QC = 8c0s20° + 12c0s50° = 15.23,
PB=PC+ QA = 12sin50° + 8sin20° = 11.93,
. PR= 1523 +11.93> =193 km

AQ = RC — PA =190sin70° — 140c0s60°

=108.54,
CQO=RB + BP =190c0s70° + 140sin60°

=186.23, : i
. distance = AC = 1/108.54 +186.23> c Q

=216m
6 6 Q.66
AK=AY+BX= + =499; | dA
tan71° tan 64° 3 71°
tan ZAKH = —5— | ZAKH = 50.2, Xiea
4.99 BR K

.". bearing of H from K is N50.2°W.
OR = AP — BQ = 80tan65° — 80tan37° N

=111.28; 375
tan ZQPR = %, ZOPR = 54°, .

Answers & Explanatory notes > A33 «
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.". bearing of Q from P is 180° + 54° or 234°.

P
70. PY:EXtan6O°=6\/§. Q70
2 . A B
Let a cm be the side of square ABCD. X
. APAB~APOR, .. 4B _PX QLR
OR PY —Dpl
a 673 -a

, 633a =723 -12a,

12 63
(633 +12)a=72+/3, .".a =557
71. LCAP=/BAP=46°+2=23°, A o1
Z/CBP=/ABP =62°+2=31°,
ZACP = /BCP = (180° — 62° — 46°) + 2 = 36°..
PM = PN = 45in23°, 5 L=
PM _ 4sin23°
sin31° sin31°
PN _ 4§1n23° — 966 cm
sin 36° sin36°
75. " ABMX = AAMX , .. ZMAX= /MBX= 50°+2 =25°,
but ZBAC = (180—-50°)+2 =65°, .". ZMAN = 65° —25° = 40°,

=3.03 cm,

.. MN = ANtan40° = % xtan40° =6.71 cm

76. AM=-—"——=——=1044,
cos40°  cos40°

.. area = 7(10.44)> = 342.6 cm®

UNIT 15 INTRODUCTION TO PROBABILITY

1.D 2.B 3.A 4.C 5.C 6.B 7.C & B

9.D 10.C 11.D 12.C 13.A 14 A 15D 16.B
1727B 18.C 19.A 20.A 21.C 22.C 23.A 24.D
25.C 26.B 27.D 28D 29.A 30.A 31.B 32.B
33.C 34.A 35B 36D 37.C 38 A 39.C 40.B
41.C 42.D 43.C 44D 45.C 46.B 47.B 48.D
49.A 50.B 51.A 52.A 53D 54D 55C 56.B
577A 58D 59.C 60.B 61.A 62.C 63.C 64.B

Explanatory Notes

6. 2,3 and 5 are prime numbers.

> A34 < Answers & Explanatory notes
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55.

57.

58.

59.
61.

62.

63.

64.
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Area of shaded region _ ( a ) = 1
Area of whole target 3a 9’
*. required probability = o-1_8
9 9
Let x = total no. of balls. *— 20 g Ox — 180 =4x, .. x=36
X
1 3 3
Total no. of balls=18+(1-—-=) =18+— =60,
10 5 10

*. difference = 60 x (i—i) =12
10 10

Total no. of coins = 12+ (1 - %) =48

Expected value = 1><l+2><l+3><l+4><l+5><l+6><l =35
6 6 6 6 6

The player can win if the centre of the coin [
lies on the middle square of side T P R

B-1-1)=1cm. A
. . Jo 1x1 1 \ N/ / ‘
. Required probability = = — Q61N NS
3x3 9
Suppose A is fixed, possible outcomes are:
A A A A A A
B D|B c|C D|C B|D C|D B
C D B D B C
4 2
". Required probability = 5 3

Possible outcomes: (3,5,7), (3,5,9), 3.7,9), (5,7,9)
Favourable outcomes: (3,5,7), (3,7,9), (5,7,9)

*. Required probability = —

W

The longer part is at least 30 cm longer than the shorter part when
the piece of string is cut within regions AB and CD.
10+10 _2

5

*. Required probability =

Answers & Explanatory notes > A35 «
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UNIT 16 MEASURES OF CENTRAL TENDENCY

1.C 2.B 3.B 4. A 5.D 6.D 7.C 8.C
9.D 10.D 11.B 12.A  13.C 14D 15 A 16.B
17.D 18.C 19A 20.D 21.D 22.D 23. A 24 A
25.D 26.B 27.C 28.C 29.D 30.B 31.B 32.A
33.D 34.D 35.C 36.D 37.B 38.A 39.A 40.D
41.D 42.D 43.D 44.B 45.C 46.B 47.A 48.B
49.B 50.C 51.C 52.D 53.A 54.B 55.B 56.A
57.D 58.A 59.C ©60.A 61.D 62.B 63.C 64.C
Explanatery Notes
6. 8x15+12n=9.515+n), 120+ 12n=142.5+9.51, .". n=9
7. a+tbtct+td=18x4=72,
- mean = (2a+l)+(b—4)+(c5—5)+(9—a)+(d+7)
_(a+b+c+d+e)+8 _72+8 _ 16
5 5
8. mm—-T7-12-23=m(n-3), nm—-42=nm -3m, .". m=14
9.  Original mean = (28+35+19+44+24)+5 =150+5 = 30.
Let x be the number.
130X 30(1420%). 150+ x=36x6, . x=66
14. Present mean age = (184—6)1# =238
15. Letx=no. of men, y =no. of woman. 178x + 158y = 165.5(x + y),
y 125 5
12.5x =75y, —=——=—, ".x:y=5:3
A T g
18 Rearrange the data: % R %, %, % R %;
5 3 7 4 6
" %:IS,kZZI
7
20. °." The magnitude and sign of x are not known,
.". the median cannot be determined.
21. xcanbe5,6,7,8.
23. - 8 +210 =9, .". a should be arranged after 10,
. a>10, that means, a>9
25. " 6 and 7 are smaller than 8 which is the median,
.". there are two cases:
(1) p—7and p — 2 are the middle 2 numbers, then
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%2([)—2):8’ 2p—-9, p=12.5
(2) 7 and p — 2 are the middle 2 numbers, then
%z& pt+t5=16, p=11
" pisaninteger, .. p=11
33. For example, original set of numbers can be -1, -1, 1, 1, x, x, x.

When squared, the set becomes 1, 1, 1, 1, x*, x°, x°.

"." The mode is changed, .". the new mode cannot be determined.
4x+1 2x+1 x+1 4x+1 4x+2 4x+4
35 Mean = 37494817 37T 43743
3 3
4x+1 3
_3 (14;3+3):34X'31

40. If the mean, mode and median are negative, they will become
larger when multiplied by 3.

43. "'Mode =15, .".a =15. 13+15+15+D0+19+22=17x6,
S.b=102-84=18

44, . Median=10, .". ¢=10. "." Mode=8, .".a =b=28.
8+8+10+d+e=10x5, d+e=24, butd and e should be
different integers which are greater than 10, .". d=11,e=13

—_—= 72><l =12

2+5+243 6

46. Leta=2k, b=>5k, c=2k, d=73k

2k+3k s sk=70, k=14, -, d=3(14)=42

45. a=18x4x

47. 2+x+y+17=9x4 , x+y=17...... (1);
2x5+3x+6y+17x6=9.8(5+3+6+6), 3x+6y=84...... 2);
Solving (1) and (2), we havex =6, y=11

48. 6x18+7x24+8k+9%x20+10x13=7.86(18+24+k+20+13),
8k + 586 =7.86(k + 75), 8k —7.86k=589.5-586, .. k=25

49. Least possible value of k= (18 +24 -20-13)+1=10

61. SetsIand III are evenly distributed, while “20” is an extreme
datum in set II.

64. " x+y=2a, y+z=2b, x+z=2c,

S+ )+ (y+2)+(x+z2)=2a+2b+2c,
2x+y+z)=2(a+b+c), x+y+z=a+b+c,

xX+y+z a+b+c

33

.. mean =
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