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Answers & Explanatory notes

UNIT 1 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 19.B 20.A 21.C 22.D 23.B 24.A
25.C 26.B 27.C 28D 29.B 30.A 31.C 32.A
33.D  34.C

Explanatory Notes

1. "." Coefficient of x = — b which is negative
and the constant term = ¢ which is positive,
. wehave (x —p)(x —q)= x> —px—qx+pq = x> —(p+q)x+ pg
2. . Constant term = pg = — ¢ which is negative,
", either p or g is negative,
i.e. I and II are not necessarily true.
"." Coefficient of x =p + g = b which is positive,
. ptq >0, ie. llis true.
.". 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);
L 10y* -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> +7t+6t+3-15 = 14> +13¢-12
=2t+3)(7t-4)
21, A 6x*+x—T=(6x+7)(x-1);
B. 6x* +11x-7=2x-1)(3x+7);
D. 6x* +19x -7 =(2x+7)(3x-1);
.". The answer is C.

Answers & Explanatory notes > Al «
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22, L

5a° -3a+1-3=5a"-3a-2=Ga+2)a-1);

II. 5a¢°-3a+1-3a=5a"-6a+1=Ga-1)(a-1);
. 5a°-3a+1-3a>=2a"-3a+1=Qa-1)(a-1);
.". The answer is D.
24, X' -3x7 —4=(x" -4+ D) =(x+2)(x-2)(x* +1)
25, Y =10y"+9=(" =9 ~D =y +3)(y -3y +D(y-1)

1

1

y+8+y-2

28. =

2

+3)(y-2) ’ (y+3)(y+8) ) +3)(=-2)(y+8)
2(y+3)

T (- +8)  (r-2)(y+8)

29.

1

2

2+m+2(1—m)

4—m

1

- (4—m)(1—m)+(4—m)(2+m) - 4-m)(1-m)(2+m)

T @-m(-mQ2+m)  (—m)2+m)

30. Area= 56+10x—x>=(4+x)(14—x),

.". perimeter = 2[(4 + x) + (14 —x)] =36 cm
31, x*+24x+80=(x+20)(x+4);
x+4=9,x=5;

.". The larger number = 5 + 20 =25
32. =[(@*-2a)+17 =[(a-D’] =(a-D*

33, =[(x* +3x)+2][(x* +3x) = 10] = (x + D(x + 2)(x + 5)(x — 2)
34, =7 +4x+4H) -0 -2y+D) =(x+2)* - (y-1)
=[(x+2)+(y-DI[(x+2)-(y-D]=(x+y+D(x -y +3)

UNIT 2

1.B 2.B
9.D 10.B
17.C 18.D
25.D 26.A
33.A  34.D
41.B  42.B
49.C 50.D
57.B  58.C
65.D 66.B
73.B  74.A
> A2 «

3.D

11.B
19.C
27.C
35.A
43.D
51.A
59.C
67.A
75.B

LAws OF INDICES (2)

4.C

12.C
20.D
28.B
36.D
44. A
52.D
60. A
68.C
76.C

5.

=
>

21.
29.
37.
45.
53.
ol.
69.
77.

C

OO UOmwWwAOOON

6.A 7.D 8.A
14.C 15.B 16. A
22.B  23.A 24.B
30.b 31.B 32.C
38.B 39.C 40.B
46.A 47.C 48.B
54.B 55.C 56.A
62.A 63.C 64.D
70.C 71.B  T72.A
78.A 79.C

Answers & Explanatory notes
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Explanatory Notes

Mo =@ )] =) =t =
3\-3 7 -9 7
12. :(22)6X 25 1:27><275:279
@7 @) 27 2
4
15, =6x7y2x(2x"y?)=12x"*)" 12}(7{

19. =(a’b)’(ab™)* =(a""b’)a b )=a"b’ =

b6

=7, 4y+1=0,

. 5
.m=—=
4

n=4

10* (- @)_—999,

20, Lo hyopmmya o mn
m n mn -
27. 277 =(3)" =3 =)’
28. 47 =4".4> =16y
29, =4.2°=2%2.2" =2""
32. 52x+] :52x .5:(5,\')2 .5:5y2
2n-1 3n+3
34, =%=3”
3 n
n+2 n+2
35' :33)1+| Zn—l :3'53
45.  49.7Y7' =(2006y)°, 7°-7V" =1, 70"
.
Ly 4
46. 32"’~8’”*2:i, 25236 =27 | 8m+6=—4,
49, 2mr_2"=48, 2"(2*-1)=48, 2" =16,
50. 102 —-10""4+999=0, 10107 -10)=-999,
10 =100, .. k=2
6l. a*=2" (@)*=2"7, 6=2°=8
62. 4a=3b=y, .. a=> and b=2,
4 3
, 16
a’b =) ()—c—x—o >
63. =1+(3+1)=1+2b+“= ab
a b ab a+2b

64. =(x+y)+(xl—2—

Answers & Explanatory notes

1 -x?
7)=(X+J’)+y272=(x+
y Xy

2

Xy

DG

> A3 «
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65. x—l=3, (x—l)2=32, x2—2+i2=9, x2+%:11
X X X X
68. =4""(3-4°-5)=43.4""
69 :32:172+32n:32n72(1+32):10.32n72
70. =w=25-32:225
3)1.3
71 B 4.52/172_6.52n71 B 52/172(4_6_5) _ 572(_26) __E
' 5%+ 5% 2.5 2 25
73, 5+51=024, sk(1+5*1):£, sk(ﬁ):i, skzl,
25 5 25 5
ok=-1
6~ 6~ 32, 27
74, 53743 ——=0, 353" +3)=—, ¥ (==,
27 ( ) 27 (3) 6
27 31
3= x—=—, .. y=-1
23 2 37
75. 97'=16, 3" =16, 3> -3’ =16, (3“‘)2%, 3x_§

76. 4% .27 =1, 2% .27 =20 4x+3y-5=0...... (1);
3%.9"" =27, 373272 =3 2x+2y-2=3...... (2);
Solving (1) and (2), we have x=-2.5, y=5.

1 1. -X__ x*y? x*y?
77. :(7_7) 2_(.V 2 _ y y
Xy

v (-t ()

UNIT 3 NUMERAL SYSTEMS

1.D 2.B 3.A 4.C 5.C 6.B 7.D 8. A
9.B 10. A 11.A 12.C 13.C 14D 15.D 16.B
177A 18D 19.B 20.A 21.D 22.D 23.C 24.B
25. A 26.B

Explanatory Notes
25. The given expression
=2 +2'+ ) x 28 +27+(5-1)x2*
=222+ 284+ 27 +22x 24
:211+29+28+27+26
=101111000000,
26. Difference = (10b + a) — (10a + b) = 9b — 9a

> A4 « Answers & Explanatory notes
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UNIT 4 LINEAR INEQUALITIES IN ONE UNKNOWN

1.D

9.A

17. A
25.C
33.B
41.D
49.B
57.C
65.B

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

10.C 11.C 12.B 13.B 14.A 15.C 16.B
188A 19D 20.C 21.A 22D 23.D 24.B
26,A 27.B  28.B 29.A 30.D 31.C 32.B
34.D 35D 36.A 37.B 38.B 39.A 40.C
42.D 43 A 44B 45C 46.B 47.A 48.A
50.A 51.C 52.D 53.A 54D 55A 56.C
58.D 59.C 60.C 61.C 62.D 63.C 64.C
66.D 67.B 68.D

Explanatory Notes

9.

13.

29.
34.

35.

41.

42.
43.

45.

46.

When x=-1, y=-3,z=-9,
V=1-(-3)=2<6=-3-(-9), ... Ilis not true.
" 1=(=1)* <(-9)* =81, .". Il is not true.

- is positive and ng negative, .". Il is true.

Tx+1
4
Larger number = x, smaller number = x—-2; x+(x—2)>30,
2x232, x216. "." xis odd, .. minimum value =17
Smaller number = x, larger number = x +4;
x+4

Tx—-4y<-1, Tx+1<4y, .. y>

,2x>x+4, x>4.

"." x is a multiple of 4, .. least value =8

(80 —20)x —80

Selling price of each apple = $x; x100% = 20%,

%zé, 60x—80>16, x>1.6. .". Minimum price = $1.6
Tx<-3, .. x—-1<-4<-3<-2, .. 1,11 and III are true.
T x215, ;L x+12>16.

1 is true because 16 > 15;
1I is not true when x = 15;
III is not true because 16 < 17.

y>-5, 1—§>—5, —§>—6, x<18. "." x is non-negative,
.". no. of possible values = 18 (from 0 to 17 inclusive).
2a-b+10=0, 2a=b-10, a:b;zlo; T a<o, . b_zloso,

b—-10<0, b<10. .". Greatest value =10

Answers & Explanatory notes > A5 «
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47. 1. " da<a<b, .. true.
II. " -4b>0>a, .. true.
III. When a=-3, b=-2, -3>-8=4(-2), .". not true.
.". The answer is A.
48. Whenm=15,n=1, " 1.5-1=0.5<1, .". Aisnot always true.
49. 1. "o a>0and a>b, .".a’>ab, n.. true.
II. ." &’is positive and b° is negative, .". @’ >b>, .". true.
IM. Whena=1, b=-4, I’ =1<16=(-4)*, .". not true.
.". The answer is B.
51. " ab<c, .. ab—c<0<l1
54. T and II are not true when x is negative.
IIT is not true when 0 <x<1.
. The answer is D.

56. 1. Whenm:—4,n:24,2—i:—6<—3,.'.nottrue.

II. m<-3, mn<-3n...... (i); n>9, =3n<27...... (ii);

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

The answer is C.

57. L. Ifyis apositive integer, 1 is a proper fraction less than or
y

.1
equalto 1, i.e. —<1<10, .. true.
y
R O . . . 1 .
II. °." —is negative when y is negative, .". —<0<10, .". true.
y Y

III. When y:i, 1+(L):20>10, .". not true.
20 20
The answer is C.
6l. ay+9a<2y-a, 10a<2y—-ay, 2-a)y=10a,
10a
2—a
62. mx+m*>nx+n’, mx—nx>n>—m?>,
(m—n)x>m-m)(n+m), (m—n)x>—-(m—n)(n+m)

Loy (. a<2)

' m —nisnegative, .. x<—-(n+m), x<-m-n
64. Smallest possible value = -3 —(-1)=-2
66. Greatest possible value = (—8)* +(=3)* =73
67. Smallest possible value = (-8)(2) =-16;
greatest possible value = (-8)(-3)=24; .. —16<ab<24

> A6 « Answers & Explanatory notes
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Greatest possible value = =3 =3

UNIT 5 PERCENTAGES (2)

1.C
9.C
17.C
25.B
33.A
41. A

2.D 3.A 4.A 5.B 6.D 7.A 8.C
10.C 11.D 122.A  13.B 14A 15.A 16.D
8. 19.D 20.C 21.D 22.C 23.A 24.B
26B 27.C 28B 29.C 30.D 31.A 32.A
34.A 35B 36.C 37.B 38.A 39.D 40.C
42.B 43.B 44 A 45B 46.D

Explanatory Notes

8.

17.
18.

19.

20.

21.

22.

Amount =5000(1+4%x2+5%x3)=%$6150
2.8%
4
P[(1+6%)> —1]=>4000, 0.1236P >4000, P>32362.46.
"." Pis a multiple of 10, .". P =32370

Difference =90000[(1+ %

=12956.4—-12150 =$806.4

0
Compound interest=18000(1 + %)4(1 + )® —18000 = $1416.6

)8 —1]—90000x9%x%

15%
12

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

Amount owed after the 1st payment =95000(1 + )—25000

o,
24A)) = $18360,

12

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%.,

Amount owed after 2 months = 26000(1 + ?) —6000

=$20697.96,

Amount owed at the end of 1st month =18000(1 +

16%

)? — 6000
12

amount owed after 4 months =20697.96(1 +

=$15254

Answers & Explanatory notes > A7 4
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23.

32.

33.

34.
35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

> A8 «

Interest = amount in 4 years — amount in 3 years
=44000(1+ 8 A)) —44000(1 + 8 A))
=60217.04 - 55674.04 = $4543
Decay factor = r; 320007* = 23120, r = 23120 0.85;
32000
. Value in 2006 = 23120(0.85)° = $10258
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=2.5, ...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%%>< 6) = $3000
6% x5=24%x12.5=0.3, .". the answer is A.

A. (1+1i%)‘2 1.1956; B. (1+18M) =1.1948;
C. (1+ 188A’) =1.1968; D. (1+19%)=1.19;

. Kelvin should choose D.
Let principal = $P. P[(1+7r%)’ —1]= Px20%, (1+7%)’ =12,
1+7%=312=1.063, r%=0.063, .". r=6.3
Interest earned in the 3rd year
4%, 4% ¢
=65000[(1+ ) (1+T) ]1=$2857.9,
interest earned in the 2nd year = 65000[(1.01)* — (1.01)*] = $2746.4,
*. difference =2857.9-2746.4=$112
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%

)— ](1+ )—
(7070 -x)(1.01)—x=0, 7140.7 —1.01x x=0, Z.le = 7140.7,
. x=3552.6

Let annual deposit = $x. x(1+6%)’ + x(1+6%)* + x = 300000,
x{(1.06)* + (1.06)> +1.06 +1] = 300000, .". x = 68577

Answers & Explanatory notes
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45. Decrease in value =95000(1—12%)* —95000(1 —12%)’
=56971.06—-50134.53 = $6837
46. Value =16000(1 +5%)>(1-10%)° = $10416

UNIT 6 PERCENTAGES (3)

1.B 2.D 3.A 4.A 5.C 6.B 7.C 8&.D
9.A 10.D 11.C 12.B 13.A  14.B 15.A 16.B
172D 18.A 19.A 20.A 21.D 22.B 23.B 24.C
25.B  26,A 27.B 28.C 29.C 30.C 31.B 32.C
33.B 34.A 35.C 36.D

Explanatory Notes
5.  Let the side of small cube = x.
total surface area of original cube = 6(3x)*> = 54x7;
total surface area of small cubes = 6x*x27 =162x";
162x* — 54x

o T x100% = 200%
X

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

M x100% = +19%
(0.7x)(1.2x)

9.  Original volume = 2’k , new volume = z{7(1+ x%)]’[A(1-20%)];
w’h = nlr(l+ x%)'[h(1 - 20%)], m’h=m’h(1+x%)*(0.8),
0.8(1+x%)* =1, (1+x%)*=1.25, 1+x%=1.118, x=11.8.

.". Percentage increase in radius = 11.8%
10. A4=C(1-15%)=0.85C, B=C(1+10%)=1.1C,

I'ICC x100% =129.4%

.". percentage increase =

The required percentage change =

.". required percentage = % x100% =

11. OQ=Rx120%=12R, Q=Sx75%=0.75S;
O-R 12R-R

L 228 100% = 122 =R 100% = 16.6%
0 12R

L 572 100% = 579755 100% = 25%
S S
_ 1 nH_1L

1L SSRXIOO%z‘lei”QXIOO%=37.5%

0.75
.". The answer is C.

12.  Percentage change =[(1+20%)(1—15%)—1]x100% = 2%

Answers & Explanatory notes > A9 «
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13.  Percentage of failed students = 60%(1—55%)=27%,
percentage of students who passed =1-27% =73%

L Percentage = ;—i x100% =270%
73-27

II.  Percentage = x100% =170%

III.  Percentage = % x100% = 63%

.". The answer is A.
15. Percentage change

=[0.55(1-10%)+0.25(1+30%) + 0.2(1 + 5%) —1]x100% = 3%
17.  Suppose x g of sugar should be added.

0
A00x15%+X 1 00% =20%., 00X _ L 300+ 50 =400 +x,
400+ x 400+x 5

4x =100, .". x=25
22. Percy’s allowance > annual income = $17 00012 = $204 000
23. Salaries tax at progressive rates

= $[50 000%(2% + 6% + 10% + 14%) +

(4302 000 — 302 000 — 50 000%4)%17%)]

= $662 000

Salaries tax at standard rate = 4 302 000x15% = $645 300

"." $645 300 < $662 000, .". salaries tax payable = $645 300
24. Let number of members in 2000 = x. x(1+10%)’(1-5%)* <900,

x<749.2. .". Maximum number = 749
25.  Let cost = $c and selling price = $s, then 9¢ =65 or s = 1.5¢.
.". Profit percentage = 57 100% = Lde=c x100% =50%
26. D=E(1+25%)= 1.25Ef F=D(1- 16%)C: 0.84D;
%XIOO%:%XIOO%:S% ,

125
*. A is true but C is false.
— _D
M>< 100% = %x 100% = 4.76%,
F 0.84D
.. Band D are false.
27. Letnumber=N. N(1+r%)(1-r%)=N(1-36%),
1-(r%)* =0.64, (r%)*=0.36, r%=0.6, .". r=60
28. 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 = ———x100% =35%
0.2x

> Al10 « Answers & Explanatory notes



29.

30.

31.

32.

33.

34.

35.

36.

All-round Mathematics Multiple Choice Book 3 (2nd ed.)

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

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

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

Let distance = D and speed = S,

- . D . D D
then original time =—, new time = = .
S S(1-50%) 0.58
b _D
.. Percentage increase =-3-—x100% =100%
s
. . 4 480
Let original price per kg = $x. 480 480 =10,

x  x(1+20%)
1.2(480)—-480=10(1.2x), 96 =12x, .. x =8

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%) =1.25aq,
total cost=a + 1.25a =2.25a.

If profit percentage on Y = 1%,
then total selling price = a (1+60%)+1.25a (1+r%),

L (225a)(1+50%) = a (1+60%) + (1.25a)(1+7%) ,

1.775a =1.25a(1+r%), 1+r%=1.42, r%=0.42, r=42.
.". Profit percentage on Y =42%
Let profit percentage of remaining stock = #%.

[%(1+20%)+%(1—16%)+(1—%—é)(1+r%)—1]><100%=15%,

0.6+0.14+§(1+r%)—1:0.15, %(1+r%)=0.41, r%=0.23,

r=23. .'. Profit percentage = 23%

Salaries tax on the 1st $200 000

=$50 000(2% + 6% + 10% + 14%) = $16 000

.". annual income = $(16 000 <+ 17% -+ 200 000 + 132 000)
=$426 118

Let $x be annual income.

50 000(2%+6%+10%+14%)+(x—352000—-200000)(17%) = x(15%)

16 000 +0.17x — 93 840 = 0.15x

0.02x =77 840, x=31892000, .. Annual income = $3 892 000

Answers & Explanatory notes > All «
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UNIT 7 QUADRILATERALS

1.D 2.B 3.B 4.B 5.D 6.B 7.C 8.A
9.A 10.C 11.A 122.D 13.B 14.C 15.B 16.D
17.C 18D 19.A 20.B 21.B 22.D 23.C 24.C
25.A  26.B 27.D 28.C 29.C 30.D 31.A 32.B
33.D 34.D 35B 36.A 37.D 38B 39.B 40.B
41. A

Explanatory Notes
13. x+8=3y,x-3y+8=0...... (1);
4x-y=9-x,5x—y—-9=0...... 2);
Solving (1) and (2), we have x =2.5, y =3.5.
15. ZECB=60°+90° =150°;
‘" EC=CD=CB, .". ZCBE= (180°-150°)+2 =15°,
.. ZAFE= Z/CFB=180° — ZACB — ZCBE = 180° — 45° — 15°
=120°
16. 1. °." ASKU= ASKT (RHS/AAS),
. ZLKSU= ZKST= 60°+2 =30°,
but ZRST =90° — 60° = 30°, .". ZKST= ZRST,
also ZSKT = ZR =90° and ST is common,
.. ARST = AKST (AAS)
II. ZSKU=/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\/132 -5% =

S PR=2RT= 25’ +6> =261 =156 cm

22. Areaof AAPQ : area of POCB=1:3

23. " AC=CEand BC//DE, .". AB=BD (intercept thm.)
" AC=CEand CD //EF, .". AD=DF (intercept thm.)
S.y=3+3=6

x12=6,

N | =

24. BG= %CE , BF=2CE,

.'.BG:BF:%CE:ZCE:1:4

> Al2 « Answers & Explanatory notes
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28. 3y+2=x+y,x-2y=2..... (1)
2x—-4=x+ty,x—-y=4...... 2);
Solving (1) and (2), we have x =6,y =2.
.. Area= %(6+2)2 x4 =128 sq. units

29. LetWZ=YZ=a. '." AWZK ~ AHYK (AAA),
. WZ ZK a a-6
THY YK'9 6
6a=9a—-54,3a=54,.".a=18
30. ZEBA=/ZEAB=55°, ZDEA =55°+55°=110°,
ZAEF =110° — 60° = 50°, but AE = DE = EF,
. LAFE = (180°-50°) +2 = 65°
31. 1. 4ZDGH=ZEGH=90°,
ZHDG = ZDEG =90° — ZEDG,
.. ADHG ~ AEDG (AAA)
II. BC=DC, ZBCH= ZDCF =90°,
ZCBH = £ZDEG = ZFDC,
.. ABHC = ADCF (ASA)
. "." AGEF = AGBF and AHBC = ACDF,
but AHBC is not congruent to AGBF,
.. ACDF is not congruent to AGEF.

32. BD=DE=BF=+12"+12> =122, CH=FC= 122 -12,
DH=12—-(124/2 -12) = 24-1242,

s

DG :%DF = %\/122 +(1242 -12)” = 6.494,

. GH=(24-122)" - 6,494’ =2.69 cm
(5-2)x180°
5

ZEAD = (180°—108°)+2 =36°, LFAB=108°—36°=72°,
but LABF = 108°+2 = 54°,
. LAFB =180° — 72° — 54° = 54°,
.. AB=AF and AABF is isosceles.
II. "." AABF = ACBF (SAS), .". CF=AF=AB=CD,
.". ACDF is isosceles.
III. *." AB=AF=CB=CF, .". ABCD is a rhombus.
34, CM=DM=10+2 =5,
SCAN=BM=13"-5" =12
but CN=10+5=15,

SLAC= 1224157 =192 cm

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

Answers & Explanatory notes > Al3 «
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36. "."AB// CD// EF and BC = CE,

.. AD = DF and BG = GF,
S.CG=28+2=14and DG=16+2 =38,

S.CD=14-8=6
37. A. " AF=FCand CE// FG, .". AG=GE, .. CE=2FG,
. CD=2CE=4FG

B. . ADEH ~ AFGH (AAA), ..

. DH=2FH,

FH FG 1

DH DE 2°

*. BD=2DF=2(DH + FH) = 2Q2FH + FH) = 6FH

GH _FG _1

" EH DE 2

, .. EH=2GH,

. AE = 2EG = 2(EH + GH) = 2QGH + GH)= 6GH
D. tan 24ED= 2 —2 45D =634,
DE

.. ZDHE =180° — 45° — 63.4°="71.6°,

.". ADEH is not isosceles.

039 A

39. Draw GD // FB. *." ACEF = AGED (ASA), ED
. CE =GE. " AD=DB and GD // CB, e/ N
. AG=GC. ;. AE:EC=3:1 c B

40. Draw EGLCD. "." ADEG = ACEG (RH.S.), .". DG=CG.

. AD// EG//BCand DG = CG, .". BE = EF (intercept thm.).
41. Let LGAS= 4ZDAS=a and LFDS= ZADS = b.

LGAS + LDAS + LFDS + Z4ADS = 180°,

2a+2b=180° a+b=90°,

. ZDSA = 180° — (LDAS + ZADS) = 180° — (a + b) = 90°,
. ZPSR= /DSA=90°. Similarly, ZPOR = 90°.
/DEA=180° — ZEDA — /DAE = 180° — a — 2b

= 180°—(a+b)—b=90°-b=a,

but ZDCG = %LDCB =

. ZSRQ = ZSPQ = 90°.

. PS# SR, .". PORS is a rectangle.

UNIT 8 CENTRES OF TRIANGLES

1.A 2.D 3.C
9.C 10.B 11.D
172B 18.B 19.A
25.C 26.D 27.B

> Al4 «

4.B

12.C
20.B
28.C

5.A

13.D
21.B
29.B

EADAB =a, .. AE// GC,

6.C 7.C 8&.D

14 A 15.B 16.B
22.D 23.D 24.D
30.C  31.C 32.B
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33.A 34 A 35D 36.A

Explanatory Notes
4.  Let Nbe a point on AC such that BN 1 AC.
AD = DC (median of A)
(AC)(BN) _ (2AD)(BN)
2
=2 x area of AABD = 8 cm’
7. BD=DCand ED 1 BC (def. of L bisector)
.. AE = EC (intercept thm)
Note that ACDE ~ ACAB (AAA).

.'.ED:ﬁ :§ cm =4 cm.
2 2

Area of AABC =

Area of ACDE =

AE = EC= N ED* +CD?

= 4% +6% cm= /52 cm =7 cm (cor. to the nearest cm)
1. 1. "."BC=CD,AB 1 BCand AD L CD (given)
.". AC is the angle bisector of ZBAD. (converse of prop. of £ bisector)
II. "." Pisapoint on the angle bisector of ZBAD.
.". BP = DP (prop. of £ bisector)
III. Note that AABC = AADC (RHS/ AAS).
.. AB = AD (corr. sides, = As)
Then, AABP = AADP (SSS).
.. ZABP = ZADP (corr. Zs, = As)
.". The answer is D.
12. BE=AE and BG = CG (prop. of L bisector)
.". perimeter of ABEG = BE + EG + BG
=AE+EG+CG=A4AC=40cm
13. 1. ""PR1LQOSand PO=PS
.". OT = ST (converse of property of L bisector)
II. " PRLQOSand QT=ST
.". OR = RS (property of L bisector)
L. “." PO =PS, OR = SR and PR = PR (common side)
.. APOR = APSR (SSS)
. LPRQ = ZPRS (corr. £s,= As)

% :12cm2,CD:6cm.
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15.

18.

21.

24.

25.

26.

27.

28.

> Al6 «

. "." SR = PS (median of A)
. SR=0S
. ZROS = ZORS (base Ls, is0s. A)
Also, ZQPS = ZPQS (base /s, is0s. A)
ZRQOS + ZORS + ZQPS + ZPQS = 180° (£ sum of A)
ZROS + ZPQOS =90°, i.e. ZPOR =90°
. APQR is a right-angled triangle, not obtuse

I. ZOSR=/PQS+ ZOPS (ext. Z of A) =2/0PS=2./0PR

" OS=S8R, .". the perpendicular bisector of QR passes
through S. (converse of prop. of L bisector)
*. The answer is B.
OP = OQ = OR =5 (radii of circumcircle),
. OP> +00Q* +OR* =5 +5*+5* =75
x+y+z=180° (£ sum of A)

LIYZ = % and LIZY = E (in-centre of A)

4YIZ—180°———7—(x+y+z)———£=x+1+£
2 2 2 2 2 2
.24
é:<:0s30°:£, r:izzﬁ, 0.24
r 2 NE)
" area= 7(24/3)* =127 cm? 30°
—6cm—
60° r
tan =—, 60° 025
AT AN

. r=12tan30° = 12 x

24
\35 = 43 cm A&

" ADNF ~ AEMF (AAA), -, ME_EF - ME _12
NF DF’ 6 10
'.MF=gx6=7.2cm

ME =+12>-72> =9.6. *." AEHN ~ AEFM (AAA),
HN _EN HN _ 6
"FM  EM’ 7. 72 9 6’

PI QI, RI are angle bisectors,

.. AAPI = ACPI, AQAI = AQBI, ARBI = ARCI (AAS)

.. AP=CP, AQ=BQ and BR = CR. (corr. sides, = As)

*. Perimeter of APQR = AP + CP + AQ + BQ + BR + CR

. HN =i><7.2:4.5 cm
9.6

=2(4P + AQ) + 2(BR) = 2(PQ) + 2(BR) = [2(7) + 2(10)] cm = 34 cm

Answers & Explanatory notes
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29. LetAl=rcm. BI=CI= Al =r cm (in-centre of A)
area of APQR = area of APQI + area of AQRI + area of APRI

_ (PO)(r em)  (OR)(r em)  (PR)(r cm)

2 2 2
_ (r cm)(PQ+ QR+ PR) _ (r cm)(34 cm)
2 2

) 3';i—68 r=4, ;. AI=4cm
30. Produce AH to meet BC at N; produce BH to meet AC at K.
ZBKC = ZANB = 90° (orthocentre of A)
In AABK, ZKAH + a+ b =90° (ext. £ of A)
In AAHC, ZKAH + ¢ =90° (ext. £ of A)
.c=a+b
31. AP 1 BC, BQ 1 AC, CR 1 AB (orthocentre)
Let ZPAB =a.
In ARCB, ZRCB =180° — 90° — ZCBR (£ sum of A)
=180°-90° - LPBR= ZPAB=a
Triangles with angles a and 90° included:
AABP, AAHR, ACBR, ACHP
*. They are similar triangles.
ABCQ has angles: 90°, a + ZQCH, ZCBQ.
So ABCQ is similar to AABP only when ZCBQ = a which is not
always true.
‘. The answer is C.

32, CH =~PH*+PC* =10* + 24> cm =26 cm

" AAHR ~ ACHP, .". A—R @ AR—§x24 60 cm
CP HP’ 10
Area of AAHC = (CH)2(AR) = (26)2(60) =780 cm?

34. Areaof AABC= %(AB) (CP)=30 cm®

AP = %AB (median)

PG=CPx —— = Lcp (from hint)
241 3

area of AAPG = % (UP) (PG) = (lAB)( 1 S CP)

l(area of AABC) = 7(30) em’ =5 cm’

(o))
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35. 1. .7 ZADC =90° (orthocentre of A) = ZCBF (given)
. AD /| FB (corr Zs equal), i.e. AH // FB
Produce BH to meet AC at N.
.. ZBNC = 90° (orthocentre of A) = ZCAF (given)
. AF /I BN (corr £s equal), i.e. AF // BH
.". AFBH is a parallelogram. (by definition)
II. "." ZOEC=90° (given) = LCBF,
.. OE /| FB (corr Zs equal).
." CE = BE (circumcentre of A)
.. OC = OF (intercept thm)
.". AH = 20E (mid-pt thm)
II. °." 04 = OB = OC (circumcentre of A) = OF
.". OF is a radius of the circumscribed circle of AABC.
*. The answer is D.
36. I. Produce CH to meet AB at N.
CN 1L AB and BE 1 AC (H is orthocentre)
In AACN: LZACH = 180° — L4 —90°
In AABD: ZABE =180° — £A4 —90°
LACH = ZABE, .. 1is always true.
II. Note that ACDH = ACDE (ASA).
.". DH = DE (corr. sides, = As), .". Il is always true.
III. Note that ABDA ~ ACDH (AAA).

DA DB
—— (corr. sides, ~As)
"DH DC
DA x DC=DB x DH, .". lll is not always true.
*. Answer is A

UNIT 9 AREAS AND VOLUMES (3)

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

9.C 10A 11.C 122.D 13.B 14.C 15.D 16.C
177A 18D 19.C 20.B 21.B 22.D 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.C 38.D 39.C 40.C
41.A 42.C 43D 44 A 45C 46.D 47.B 48.B
49.C 50.C S51.A 52.C 53 A 54D 55A 56.A
57.D 58.C 59.D 60.C 61.B 62.C 63.A 64.D
65.B 66.,A 67.D 68B 69.D 70.C 71.D 72.A

73.B
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Explanatory Notes

22.

23.

24.

28.

29.

30.
34.

36.
43.

45.

46.

47.

o711 QLA
AL dh=h+9,h=9 AN
h+9 14 2 VAN

.. Volume = %(14)2(9 +9)- %(7)2(9) =1029 cm®
73 +7x(3)(¢) =33x 9+3¢=33, (=8;

singzé,v Q =22.0° ..60 =44.0°
2 8 2

h 4 1 VIR

Q.23
== 3h=h+6, h=3; \
h+6 12 3 61

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

Curved surface area = 7(12)V12% +9? — z(4)/4> +3?
=1807-207= 1607 cm’

Radius of largest sphere = §+2 =4 cm;

.". Volume = §n(4)3 =268.1cm’

gﬂr3x2=§7r(10)3, =500, .. r=3/500 =7.94 cm
47(7.94)*(2) - 47(10)*

472(10)° x100% = 26.1%
v

Percentage change =
Let 4 be height of cylinder.
ro, 4 4 4 5 . 6
T(— hzfﬂr, — h=7r,..h:*}”
( 2) 3 ( 2 )() 3 3

Let 4 cm be depth. 7r(l)z(h)+§7r(1)3 =8, h+§ =8, ... h=—

Let A cm® be curved surface area.

2

DA DR S S Ty

A | r1+200%) | 9

ViV +Vy) (W 4V +V) =y :(y+2y) 1 (y+2y +y)
=1:27:64, . V,:V.=1:(64-27)=1:37
S,(S+8): (S +S5+S) =y :(y+2y) ' (y+2y+y)

=1:9:16,
8,8, =O0-1):(16-9)=8:7

4 (1 Y 1
4, \(1-20%) 0.64°
.". percentage decrease = (1-0.64)x100% = 36%

Answers & Explanatory notes > Al19 «
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48.

49.

50.

51

52.
53.

54.

55.

56.

57.

58.

> A20 «

LI B S
r, V1+72.8% 12°
*. percentage change = (1.2—-1)x100% =20%

Suppose x cm3 of water must be added.

_( Y =—, 120=x+15, .. x =105

A (7)2 = Z , . . percentage increase = (4 —1)x100% = 300%
Original volume ¥ =%7zrzh ,

new volume = %[x(l —20%) P [h(1+50%)] = 0.96(%)&/1) =0.967,

', percentage change = %xloo% = 4%,
. 1 ab abc Sabc
Ratio = *(*)( ):[abe —*(f)( )N =— =1:5

6
AB=FG =x, GH=y, BG AF z;

Vol. of AEFGH : vol. of ABCHG = l(’Cy )z): 7( “)x) =
Original volume V' = %727”2]1,

new volume = é/f[r(l +40%)[h(1 - 25%)] = 1.47(%727’2h) =1.477,

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

Curved surface area = 7:(%)(2() =l (unchanged)

Height = 12c¢0s60° = 6 cm, radius = 12sin60°+2 = 33 cm,
. volume = %7[(3\6)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(5)x 75 =2m0)

PP’ = (15sin 1220 )x2 =26 cm

Increase in total surface area = > x2 = 272,
2

T _x100% = 50%

i

. 2
. percentage change =
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2 2

9. 1 - AT
2mr(2r) 4
_ 4 _4717’2_2
2 (2r)+ 2w 6mt 3
fo dw
m. =3_——-3 ___=

i @2r) 2w 3
‘. The answer is D.
60. PQ:SR=3:15=1:5. Note that ARST ~ APQT.
*. Area of APQT : Area of ASRT=PQ*: SR*=1%:5*=1:25
ST:QT=RT:PT=SR:PQ=5:1 (corr. sides, ~As)
Area of APQT : Area of APST=QT:ST=1:5
‘. area of ASRT : area of PORS=25:(1+5+5+25)=25:36
61. AE:EB:CD=1:4:(1+4)=1:4:5. Note that AEBF ~ ACDF.
Area of AEBF : Area of ACDF=BE*: CD* =4 = 16 : 25

". Area of AEBF = g(16) cm’ = 64 cm’
BF : FD=BE : CD (corr. sides, ~As)
=4:5
*. Area of ABFC : Area of ACDF=4:5

Area of ADFC = % (100) = 80 cm?

Note that ADAB = ABCD.
*. Area of ADFE + 64 =100 + 80
Area of ADFE = 180 — 64 = 116 cm?

3
6. Lo |1 (—)
v, (V1+125% 3375

*. percentage change = (3.375-1)x100% = 237.5%
y 27 3 1 I 1

63. = ==, S=——=—, .11, =3:5:10,

Ty 12 5 1. +2 2 Anene

- (Lay (3)2:1. "." Cis a hemisphere, .". 5.2

g 10 100 S. 50
64. Let V,, = volume of water, V, = volume of empty part.
V, 15-10 4
=(———) = = SV, =1:27-1)=1:26.
VoaT, ( )’ ( ) eV ( )

Let d cm be the depth. 4 #/é =0.987, ... d=14.8
15 V27
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69. LetON=OM=r. "." ADNC~ABMC,

ON _OC r_ 8771  o,—48—6r. 16r=48, /. r=3

" BM BC’ 6 Jei§®

71.  Let d cm be the depth. 2:3\/?:0.721, S.d=577

72. l;zrzhzz;zﬁ(l—zs%),hz2r(0.75), ﬁ:l.szé, Sohir=3:2
3 3 r 2
73, h=30x— =18, r=30-18=12,
3+2

.". volume = %ﬂ(12)2(18) + %;:(12)3 =20167 cm’

UNIT 10 COORDINATE GEOMETRY

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

9.A 10.B 11.C 12.C 13.C 14 A 15.B 16. A
17.D 18.B 19.D 20.A 21.C 22.C 23.B 24.A
25.D 26.D 27.B 28.C 29.A 30.D 31.B 32.A
33.A° 34.B 35.C 36.B 37A 38D 39.C 40.D
41.A 42D 43 B 44.C 45A 46.C 47.C 48.B
49.D 50.D 51.C 52.B 53.C 54D 55.B 56.B
57.B  58.D 59.A 60.A 6l1.A 62.B 63.A 64.C
65.D 66.A

Explanatory Notes
6. 1. AB=+10, BC=25, AC=410, .. AABC s isosceles.
. AB*+AC? =(\10)* +(3/10)* =20=BC?,
.. AABC isrt. Zed.

. Area= @ =5 sq. units
.". The answer is D.
34. Let y-intercept = a. ai_oxl.ZS =-1, i><é -1, ".a=-8
0-(-10) 10 4

> A22 « Answers & Explanatory notes
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3.1 1 3-1 1+1
36. mPQZ—zf, mQR:3_ :—2’ Myg = _0:

>

N | =

" mpy = mpg and my, =mpg, . PQ//RS and QR // PS;
L Mpy X My = Mg meS=(%)(—2)=—l, .. POL1 QR and RS L PS;
But PO=/(3+1)’ +(3-1)> =25, QR=4/(4-3) +(1-3)* =45,

. PO#QR, .". PORS is a rectangle.
44, 30R=PQO=PR+QR, 20R=PR, .. PR:QR=2:1,

 R= (1(—10)+2(2),1—(—1)+2(5)) (2.3
1+2 1+2
45. AP:PB=1:(4-1)=1:3
LetB=(x,y). 2D 3 o7y o 12, x=—15;
1+3
24 YD 5 g4 y=8,y=20. . B=(-15,20)

1+3

46. AC:BC=[(-3)-(-6)]:[45-(-3)]=3:75=2:5

47. °." x-coordinate of P =0,
J.AP:PB=(6-0):[0-(-10)]=6:10=3:5

48. PR:QR=[(k+4) —k]:[k-(k—-1)]=4:1

49, \/(—5+3)2+(k—7)2 =25, 4+(k-7)>=20, (k-7)* =16,
k—7=-4o0r4, /. k=3orll

51. Suppose the line cuts the x-axis and the y-axis at A(a, 0) and B(0, b)
respectively.

S

Slope of 4B = =
0-a
OA =—-a, OB=b.
tanH:%:;a:ig:@o
OB 3
53. LetB=(0,y). " L LL,,

oy—-1 5-1 y—-1 1
X X L yS1=—16, y=-15.
0-8 0-8 8 -2 Y Y

*. Area= %(5+15)(8) = 80 sq. units

-0 é
a

El

54. Let y-intercept of L, =k, then x-intercept of L, =2k .

L, o206

0-2k a-0
L><é:—l,é:2, S.b=2a
-2k a a

Answers & Explanatory notes > A23 «
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3+1 6-4

—,—|=(2,1). LetS=(x, ).
R ) 2,1 (x, )

*." M is also the mid-pt. of QS (prop. of // gram),

.'.x;2:2, x=6; yT”:l, y=0. .%.85=(6,0

55. Mid-point (M) of PR = (

56. LetA=(x,0), B=(0,y).

DD 5 5 mg ymas 2DEND 5y
1+2 1+2
S A=(45,0), B=(0, 15)
57. LetD = (x, 0). Mid-point of AB = (_6;0,0;12) (=3, 6).
" ABLCD, .. lz_oxﬁz—l, _—12:—1, x+3=12, x=9.
0+6 x+3 x+3

..D=(9,0)

58. LetB=(x,0). "." A, B, D are collinear,
(026 649 3 s 3e—4gx=8;
x—16 16+4 4
*." A, C, D are collinear,
. y—6 3
"0-16 4’

‘. Area = %(8)(6) =24 sq. units

4y — 24 =48, y=—6.

60. "." AM=MB and AN=NC, .. MN= %BC (mid-pt. thm.),

. MN= %\/(—6—10)2 +(7+5) :%(20) =10

61. "." AAOC and ABOC have the same height,
‘. AC: CB=area of AAOC : area of ABOC=2:3,

oo [3(—8)+2(0) 3(0)+2(—5)j (45, -2)

s

2+3 2+3

62. M= (3220,0;2}(11.5, 1),

= (1(10)+2(11.5) 1(10)+2(1)) ~(11.)

>

1+2 1+2

63. Circumcentre = [1850, 0;24) =(9,12)

J(0-18)* +(24+0)’
5= =
2
.. area = z(15)>=2257 sq. units

64. Radiu 15,

> A24 « Answers & Explanatory notes
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6. P_(—2+8,3+5j_(3’4)’ Q_(_2+O’Hj_(_l’0)'

2 7 2 2 0 2
Let C=(x,y). "~ PCLxy, - 222,323 _ ) »y=4_ ¢
x—-3 8+2 x=3
y—4=-5x+15, Sx+y=19 .....(1);
ccoLxz, o 22033 )
x+1 -2-0
Y s x— 3=t )
x+1 3
Solving (1) and (2), we have x =3.5, y = 1.5.
S C=(35,15)
66. Let H=(x,y). "~ PHLRQ, . 22501 |
x-5 -3-5
Y73 g o 5=8x—16, Sr—y=11....(I)
x—2
coHLPR, - 2HLZ0_ )
x=5 243
rl =—1, y+tl==x+5 x+y=4.... 2);
o

Solving (1) and (2), we have x = %,y = g
(3]
3'3

UNIT 11 TRIGONOMETRIC RELATIONS

1.LA 2.D 3.D 4.C 5.B 6. A 7.C 8.A
9.D 10.D 11.B 12.C 13.B 14A 15.B 16.C
177A 18.C 19.A  20.A 21.C 22.D 23.C 24.B
25D 26.A 27.D 28.B 29.A 30.C 31.B 32.A
33.B 34.B 35D 36.A 37.C 38.C 39.D 40.C
41.D 42.D 43.B 44 A 45B 46.B 47.B 48.C
49.A 50.D 51.A 52.C 53.C 54D 55A 56.C
57A  58.B 59.B 60.A 61.D 62.C 63.C 64.D
65.B 66.A 67.C 68.A
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Explanatory Notes
17. AB=4+tan45°=4, BD=4+sin45=42,
CD = 4y/25in30° =22, BC = 44/2c0s30° =2+/6 ,
4x4+2\/§><2\/g
2 2
22. " AS:AP:PS=1:4/3:2, . AB:PS= (1+~3):2,
*. area of ABCD : area of PORS = (1++/3)?:2% = (4+2+/3): 4
= (2+4/3):2
23. X, Yand Zaresimilar, .. X:Y:Z=12:("3)*:2*=1:3:4

24, \/E—\/gcos(x+5°):\5, 2\5—\/§=\/gcos(x+5°),

= (43 +8) cm?

', area=

cos(x+5°)=£=i, x+5°=45, . x=40°
J6 2
. +tanx=—=——=—""-—-= +1, tanx= , LoXx=
25. 1 2 _26B+)_ 7y, 3 60°
J3-1 3-1
30, = (I-cosx)—(1+cosx)  2cosx
' 1 —cos’ x sin® x
sin®  cos® 1
3. = + =
cos® cos® cos®
.4 .2 2 ) ) 2
3p = Sin )c+s1n2 XC0s” x _ sin x(sin ;c+cos x):tanzx
cos” x cos” x
33 = sm.ZO —1)(c0s26 —1) :(—c-oszﬁ )(—511129 )= sin 6 cos 8
sinf cosf sinf cosb
35.  5sin®® +4cos® =5, 5sin’0 + 4(1 — sin?0) = 5, sin®0 = 1,
C.sinf=1
38 —tand + 1 sin®  cos® _sin +cos® 1
' tan0 cos®  sinf sinf cosO sinf cosO
.2
39. = s1n2x -cos’ x +sin® x = 2sin’ x
COS” X
40, —cosd+sing- sinf cos’@+sin’0 1
' cosd cosd cosd
43. 7yt = (@ +bY) —(ad b))’ i bQﬁ
2
=(@*+b*+a’ -b*)a* +b* —a’ +b*) y
2ab a=b

= 4a2b2, .'.y:2ab, . tan@zﬁ
a” —b
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44. 10x=4.444......

o 4 9 -5 —5J97
. sinf —cosh = - =—=

V819 a9t o1 97
3

45.  [3sin20 :%, sin26 == 20=60°, .". 6=30°

46.  cosd —/3sind =0, cosb =/3sin0 , tanf :L, . 6=30°
V3
48. 2sin(x+y) =43, sin(x+y)=§,x+y=60° ...... (1);
3tan(x—y)=+/3, tan(x—y)z?, x—y=30°...... Q);
Solving (1) and (2), we have x = 45°, y = 15°.
49. xtan60°-sin30° < xtan45°+cos30°, x(ﬁ)—%ﬁ)ﬁ?,
2
x(\@—ns‘g”, < V3+1 ’ xS(\BH) ’ xS4+2\B’
2(+/3-1) 23-1) 4
S2+ﬁ
2

50. °." AB = PR = diameter of circle,
“.AB:PQ=PR:PQ=+2:1

X

51. ‘.’ Radius of C,: radius of C, =2 : 1, Q3L X_30°
c.areaof Crareaof C, =2°:1° =4:1 (e‘

53, h=6sinds° = 6(%) =32; Q_

) A
7ABX3‘E:27 . AB=21 -9\ 45°
2 3f

C 6B
54. LetAB=BC=a.
__2a zzizzﬁa,cg =34,
tan60° 3 3 tan30°
2fa - (SBa— 2fa _2\3a \3a

. CD:DE= =2:1
3 3
55. LetAD=DC=ua.
BC= 2a :2axi:4ﬁa,EC:acos30°:@,
c0s30° J303 2
BE. EC_(Ma_Q) Q_ﬁ Na_ o

Answers & Explanatory notes
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56. LetAD=BD=a.
ZABD =30° (base £s, isos. A), ZBDC = 60° (ext. £ of A),

CD=BDcos60°—%, CD:AD=%:a =1:2

57. = (sin’x+cos’x)* =1
58. = (cos® x+sin” x)(cos® x —sin’ x) = (1)(1-sin’® x —sin” x)
= 1-2sin*x
59. =sin’0 + cos’0 (sin’0 + cos’0) = sin’0 + cos’O(1) = 1
0. = cos0 (1+cosd) N sin’0 _ cos +cos’f +sin’0
1+ cosO 1+ cosO 1+ cosO
_cosh +1 _ |
1+ cosO
61. = coszﬁ(sine + c956 ] = cos’0 [sin.ze +c0s*8 J =sinf cosH
cosf  sinf sinf cos6
. = cosf . 1-sing _ cos’ O+ (1-sind)’
1-sind  cosé cos@(1—sinf)
_ cos’0 +1-2sin0 +sin’0 _ 2-2sin 2
cosb (1—sinb) cosO (1-sinB)  cosO

65. sin® +cosd = % , (sin +cos)* = (%)2 ,

sin’0 + 2sind cos® + cos’0 :%, 25in0 cosd :%_1,

*. sinB cosO :éxlzé
4 2 8
66. =sin’1°+sin’2°+.....+sin’ 44°+sin’ 45°+ cos’ 44° + ......

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

= 44><1+(%)2 =445

67. =tan2°xtan4°x...xtan44°x X X ! X ! =
tan 44° tan4° tan2°
68. tanf tan® +20°)=1, S S xtan® +20°) =1,
tan(90°—-0)
tan® +20°) =tan(90°-0), 6 +20°=90°-0, 20 =70°,

.0 =35°
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UNIT 12 APPLICATION OF TRIGONOMETRY

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

9.B 10D 11.D 12.C 13.C 14.A 15.C 16.A
17.B 188A 19D 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 38B 39.A 40.C
41.D 42, A 43 B 44 A 45B 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 72.A
73.C T4.A 75.C 76.B

Explanatory Notes
14. Let 0 be the inclination of second slope.

"tane—l ', sin® = 1 L cose—i
' 37 JiEe3? W0’ Jio”
Total vertical distance = 220sin14°+160 x ! =103.82,
V10
total horizontal distance = 220cos14°+160 x i =365.25,
V10
103.82
.". angle of depression = tan™ =15.9°
£ P (6525
16.  Angle of elevation = tan™' (%) =18.4°
20. Letx m be the height of the flagstaft.
S SNy SR U N Y |
tan46° tan25° tan46° tan25°
Jox=15+( ! + 1 ) =4.82
tan46° tan25°
21. OR __OR =10x15, OR( L1 ) =150,
tan20° tan65° tan20° tan65°
C.OR=150+( L1 ) =65.8m
tan20° tan 65°
22. Let A m be the height.
h =55 , htan39° = h tan72° — 55tan72°,
tan72° tan39°
h(tan72° — tan 39°) = 55tan72°, .". h="74.6
23. h+ xtan35° =120, h(1+- 20350 100, - h=46.6
tan 24° tan 24°
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32.

34.

35.

36.
43.

44,

45.

46.
47.

48.

49.
52.

> A30 «

ZABC =360° —228° — (180° —138°) = 90°, AL138°

S AC =127 +24% =4/720 =12¢/5 km 032 B
Z/PAB = 180° — 156° = 24°, 228°
/PBA =270° —225°=45°, 24

Let x m be the shortest distance. C

¥ 460, x(——+1) =460,
tan24° tan45° tan 24°
1

ox=460+(
tan 2

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°x 15sin 54°
2
DE = 24c0s60° = 12, CE = 24sin60° = 1243,
AE=16-12=4, BE=124/3-15,
12x1243  4(124/3 -15)
ea = +

+1) =142

4°

x5 =172 cm?

.. area= 7(15)* -

A

2 2
=136.3 cm?
sinH:ZSH;45 =‘7E, SLO=117°

Height = 4sin(180° — 90° — 11.7°) = 4sin78.3° = 3.9 cm
Height =3.9 + 7sin11.7°=5.3 cm
X

Let AB=AD=DE=BE=xcm. +x+ =9,
tan 40° tan 60°
1 1 1 1
x( +1+ )=9, x=9+( +1+ )=3.25.
tan 40° tan 60° tan 40° tan 60°

9cm?

 Area 325+ 29)(3.25) .

r

Let » cm be the radius. +r=18, 2r+r=18, ...r=6

OO

sin
Let a be vertical distance between 4 and B.
Slope of AB = % , slope of CD = Z?a , slope of EF = % ,

2?51 > %1 > % , .. CD has the greatest gradient.

Answers & Explanatory notes
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54.

59.

60.

61.

62.

64.

66.

68.
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Let a be vertical distance between 4 and B.
a
tan10° = 2 .. a=4tan 10°.

Let @ be inclination of PQ. tanf = Zza = 4tar3110

, . 0=132°
X

y
2x

tanfd =—=2tan28°, .". @ =46.8°
y

tan ZOPQ = % , ZOPQ=126.57°;

tan28° =—. Let O be the angle of depression.

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, .. ZCSB=90°,
SB 50
.. 8C = 100sin60° = 503 m
ZSCB =180° —90° — 60° = 30°, 202 3
.". the bearing is S(30° + 40°)W or S70°W. Q.62

RB =RA + OC = 8c0s20° + 12c0s50° = 15.23,
PB=PC+ QA4 =12sin50° + 8sin20° = 11.93,

. PR=+1523>+11.93> =19.3 km P
AQ =RC — P4 =190sin70° — 140c0s60° r_ 1B 605 ,
=108.54, o "
CO = RB + BP = 190c0s70° + 140sin60° 705 A
=186.23, Q.64 |
.. distance = AC = /108.54? +186.232 ¢ Q
=216m
6 6 Q.66
AK =AY +BX= + =499; dA
tan71° tan 64° 3 71°
6 5 X Y
tan ZAKH = ——, ZAKH=50.2°, 64
4.99 BR K
.". bearing of H from K is N50.2°W.
OR = AP — BQ = 80tan65° — 80tan37° Al e
=111.28; 370
tan20PR =" sopR—54°, e |

.". bearing of Q from P is 180° + 54° or 234°.
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P
70, PY =2 xtan60° = 643 . o
2 A B
Let a cm be the side of square ABCD. X
. APAB ~APQR, . 4B _PX QLR
OR PY Lpl
a _ 6\/§—a

2= , 6\3a=7243-12a,
12 63
(6\3+12)a=7243, .. a =5.57
71. ZCAP = /BAP =46°+2=23°, Aol
Z/CBP=/ABP =62°+2=31°,
ZACP = ZBCP = (180° — 62° — 46°) = 2 = 36°.
PM = PN = 4sin23°, s [
PM_ _ 4sin23°
sin31° sin31°
.PN _ 4§1n23° —9.66cm
sin 36° sin 36°

=3.03 cm,

75. " ABMX = AAMX , .. LZMAX=ZMBX = 50°+2 =25°,
but ZBAC = (180—-50°)+2 =65°, .". ZMAN = 65° —25°=40°,

.. MN = AN tan40° = %x tan40° =6.71 cm

76. am=-—N_ -8 _jous
cos40°  cos40°

.. area = 7(10.44)> = 342.6 cm”

UNIT 13 MEASURES OF CENTRAL TENDENCY

1.C 2.B 3.B 4.A 5.D 6.D 7.C 8.C
9.D 10,A 11.B 12.D 13.C 14D 15.B 16.D
177A 18A 19.D 20.C 21.C 22.D 23.B 24.B
25.D 26.D 27.D 28.B 29.A 30.D 31.D 32.D
33.A° 34.B 35A 36.C 37.D 38.B 39.D 40.D
41.D 42.B 43.C 44B 45A 46.B 47.B 48.C
49.C 50.D S51.A 52.B 53.B 54.A 55D 56.A
57.C 58.A 59.D 60.B 61.C 62.C

Explanatory Notes
6. 8x15+12n=9.5(15+n), 120+ 12n=142.5+9.5n, .". n=9
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13.

14.

15.

17.

19.

26.

32.

36.

41.
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atb+c+d=18x4 =172,
Ra+D)+Bb-4H+(c-5+0O-a)+d+T7)

‘. mean = 3
_(a+b+c+d+e)+8 _T72+8 _ 16
5 5
Present mean age = (A8+6)x16-27 =238

15
Let x =no. of men, y =no. of woman. 178x + 158y = 165.5(x + ),
y 125 é

12.5x =7.5y, —=——

LX: 5:3
x 75 I

3’
2% Sk 3k Sk

Rearrange the data: % ,

5 5 5

3777 47 6
. 3k =15,k=21
7
*." The magnitude and sign of x are not known,
.". the median cannot be determined.
xcanbe 5, 6, 7, 8, but different integers, .". x=6or 7.

. 8+10
2

. a>10, that means, a>9
*." 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

(p=N+(p=2) 7);(17 2 8. 2p-9, p=125
(2) 7 and p — 2 are the middle 2 numbers, then
7”(12’_2) =8, p+5=16, p=11
. pisaninteger, .. p=11
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.
If the mean, mode and median are negative, they will become
larger when multiplied by —3.
34x+1 + 92x+1 + 81x+1 34x+1 + 34x+2 + 34x+4
3 - 3
_ 34343
3

"Mode =15, .".a =15. 13+15+15+bH+19+22=17x6,

b=102-84=18

=9, .. a should be arranged after 10,

Mean =

=3%.31

Answers & Explanatory notes > A33 «



All-round Mathematics Multiple Choice Book 3

42. . Median=10, .". ¢=10. "." Mode=38, .".a =b=28.
8+8+10+d+e=10x5, d+e=24,
but d and e should be different integers which are greater than 10,
S.d=11,e=13

43, a=18><4><7=72><1:12
24+5+2+3 6

44, Leta=2k, b= 5k, ¢=2k, d=23k.
2k 3K _ 35 Sk=70, k=14, . d=3(14)=42

45. 2+x+y+17=9x4, x+y=17 ...... (1)
2x54+3x+6y+17x6=9.8(5+3+6+6), 3x+6y=84...... 2);
Solving (1) and (2), we havex=6, y=11

46. 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

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

59. Sets I and III are evenly distributed, while “20” is an extreme
datum in set II.

62. . x+y=2a, y+z=2b, x+z=2c,

L+ y)+(y+2)+(x+z)=2a+2b+2c,
20x+y+z)=2(a+b+c), x+y+z=a+b+c,

x+y+z a+b+c

33

. mean =

UNIT 14 INTRODUCTION TO PROBABILITY

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

9.D 10.C 11.D 12.C 13.A  14A 15.C 16.C
17.C¢ 18 A 199B 20.D 21.C 22.C 23.B 24.C
25.B  26.C 27.D 28.D 29.B 30.B 31.C 32.A
33.A  34.B 35.C 36.C 37A 38.C 39.C 40.D
41.A 42 A 43D 4B 45A 46.D 47.A 48 B

Explanatory Notes

6. 2,3 and 5 are prime numbers.

x-20 4

16. Let x = total no. of balls. —6, 9x —180=4x, .. x=36

X
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38. no. of prime = 12 0|1|2|3|4
no. of composite = 6 0 1|P|P|C
“1” is neither prime nor composite. 11 P|C|P
.". Expected no. of tokens 2|P|P|/|P|C
12 6 2 3|P|C|P||P
=5x—+6x—+0x— =438
2020 20 4|C|P|CIP
1 1 1 1 1
39. Expected value = Ix—+2x—+3x—+4x—+5x—+6x— =3.5
6 6 6 6 6 6
1 3 3
45. Total no. of balls=18+(1-—-=) = 18+— =60,
10 5 10

.". difference = 60><(i—i) =12
10 10

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