
All-round Mathematics Multiple Choice Book 3

Answers & Explanatory notes ► A1 ◄

Answers & Explanatory notes

UUNNII TT   11     RRAA TT IIOO NNAA LL   AANN DD  IIRRRRAA TTII OONN AALL   NNUUMMBB EERRSS

1. A 2. D 3. D 4. D 5. B 6. C 7. A 8. A
9. B 10. A 11. C 12. A 13. C 14. B 15. B 16. B
17. D 18. A 19. C 20. D 21. D 22. D 23. A 24. C
25. A 26. B 27. B 28. A 29. B 30. C 31. A 32. D
33. B 34. D 35. C 36. D 37. A 38. C 39. B 40. C
41. B 42. D 43. C 44. B 45. A 46. A 47. D 48. C
49. C 50. B 51. A 52. B 53. A 54. D 55. C 56. A
57. A 58. C 59. A

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
6.     0.35999…

       16.0
...19999.0−  

∴ 
25
416.091.0935.0 ==− &&

7. I. 0)2(2 =−+  which is rational,  ∴ true.
II. 632 =×  which is irrational,  ∴ not true.
III. 2π  is irrational,  ∴ not true.
∴ The answer is A.
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III.
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∴ The answer is C.
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48. A. 022 =−  which is rational
B. 333 =×  which is rational

D. 0
5

0
=  which is rational

∴ The answer is C.
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I. 102)310()103( −=−−+−=− ba  which is irrational
II. 6)310()103( −=−++−=+ ba  which is rational
III. 1)910()310)(103( −=−−=−+−=ab  which is rational

IV. )10619(
910

)103(
310

)103( 2

+−=
−

+−
=

−
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=
b
a

which is irrational
∴ The answer is C.

59. )537)(537()537)(537( +−=+−  24549 =−=

UUNNII TT   22     LLAAWW SS  OOFF   IINN DDII CCEESS   ((22))

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
17. C 18. D 19. C 20. D 21. C 22. B 23. A 24. B
25. D 26. A 27. C 28. B 29. D 30. D 31. B 32. C
33. A 34. D 35. A 36. D 37. C 38. B 39. C 40. B
41. B 42. B 43. D 44. A 45. B 46. A 47. C 48. B
49. C 50. D 51. A 52. D 53. B 54. B 55. C 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

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
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45. 014 )2006(749 yy =⋅ − ,  177 142 =⋅ −y ,  014 77 =+y ,  014 =+y ,

∴ 
4
1

−=y

46.
16
1832 2 =⋅ +mm ,  4635 222 −+ =⋅ mm ,  468 −=+m ,  ∴

4
5

−=m

49. 4822 2 =−+ nn ,  48)12(2 2 =−n ,  162 =n ,  ∴ n = 4

50. 09991010 12 =+− +− kk ,  999)1010(10 2 −=−−k ,  999)
100
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10010 =k ,  ∴ k = 2
61. 12 2−=a ,  3132 )2()( −−− =a ,  ∴ 8236 ==−a
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73. 24.055 1 =+ −kk ,  
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6)51(5 1 =+ −k ,  
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5
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5
15 =k ,  ∴

1−=k
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=y ,  ∴ 1−=y

75. 169 1 =+x ,  163 22 =+x , 1633 22 =⋅x ,  
9

16)3( 2 =x ,  ∴
3
43 =x

76. 124 532 =⋅ −yx , 0534 222 =⋅ −yx ,  0534 =−+ yx ……(1);
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2793 12 =⋅ −yx ,  3222 333 =⋅ −yx ,  3222 =−+ yx ……(2);
Solving (1) and (2), we have 5.2−=x , 5=y .

77. 2
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UUNNII TT   33     NNUUMM EERRAALL   SSYYSS TTEEMM SS

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 14. D 15. D 16. B
17. A 18. D 19. B 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 35. D 36. A 37. C 38. D 39. B 40. B
41. C 42. D 43. A 44. B

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
42. 1016 1691916109A =×+×= ,

by continual division, 210 10101001169 = , ∴  216 101010019A =

43.  102021212021211101100 23456
2 ×+×+×+×+×+×+×=

10108= , by continual division, 1610 C6108 = , ∴ 162 C61101100 =
44. Difference = (10b + a) − (10a + b) = 9b − 9a

UUNNII TT   44     FFAA CCTTOO RRII ZZAA TT IIOO NN  OOFF   SS IIMMPPLL EE   PPOOLLYYNN OOMMII AALL SS   ((33))

1. D 2. A 3. A 4. C 5. D 6. B 7. C 8. D
9. B 10. C 11. C 12. D 13. B 14. A 15. C 16. B
17. A 18. D 19. B 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 35. D 36. A 37. C 38. A 39. D 40. C
41. C 42. D 43. A 44. B 45. C 46. D 47. B 48. B
49. B 50. A 51. C 52. A 53. A 54. D 55. C

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
1. ∵ Coefficient of x = − b which is negative

 and the constant term = c which is positive,
∴we have (x − p)(x − q) = pqqxpxx +−−2  = pqxqpx ++− )(2

2. ∵ Constant term = pq = − c which is negative,
∴ either p or q is negative,  i.e. I and II are not necessarily true.
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∵ Coefficient of x = p + q  = b which is positive,
∴ p + q ＞0,  i.e. III is true.  ∴ The answer is B.

9. A. )5)(12(60172 ++=++ xxxx ;
B. )3)(20(60172 +−=−− xxxx ;
C. )3)(20(60172 −+=−+ xxxx ;
D. )5)(12(60172 −−=+− xxxx

11. I.    )12)(25(210 2 −+=−− yyyy ;
II.  )21)(52(102 2 yyyy +−=−− ;
III. )21)(52(10922910 22 yyyyyy −−=+−=+− ;
∴  The answer is C.

14. )4)(3)(3()4)(9(365 22224 +−+=+−=−− xxxxxxx
15. 12k(k + 1) − 5(k + 2) = 10712 2 −+ kk  = (4k + 5)(3k − 2)
16. (7t + 3)(2t + 1) − 15 = 1536714 2 −+++ ttt  = 121314 2 −+ tt

= (2t + 3)(7t − 4)
21. A. )1)(76(76 2 −+=−+ xxxx ;

B. )73)(12(7116 2 +−=−+ xxxx ;
D. )13)(72(7196 2 −+=−+ xxxx ;
∴ The answer is C.

22. I. )1)(25(2353135 22 −+=−−=−+− aaaaaa ;
II. )1)(15(1653135 22 −−=+−=−+− aaaaaaa ;
III. )1)(12(1323135 222 −−=+−=−+− aaaaaaa ;
∴ The answer is D.

29. )8)(8(64 336 −+=− xxx = )42)(2)(42)(2( 22 ++−+−+ xxxxxx
∵ 4)2)(2( 2 −=+− xxx ,  ∴ The answer is C.

30. A. )1)(1(1 336 −+=− aaa )1)(1)(1)(1( 22 ++−+−+= aaaaaa ;
B. )1)(1(1 224 −+=− aaa  )1)(1)(1( 2 −++= aaa ;
C. )1)(1(1 23 ++−=− aaaa ;
D. )1)(1(12 −+=− aaa

31. 33 5)32( ++= k  = ]5)5)(32()32)[(532( 22 ++−+++ kkk
= )2515109124)(82( 2 +−−+++ kkkk  = )1924)(4(2 2 +++ kkk

32. = 3)22(1 −+ m  = ])22()22(1)[221( 2−+−−−+ mmm
= )484221)(12( 2 +−++−− mmmm = )7104)(12( 2 +−− mm

33. = 33 )12(3 +− y  = ])12()12(33)[123( 22 ++++−− yyy
= )144369)(22( 2 +++++− yyyy = )13104)(1(2 2 ++− yyy

36. )1)(2)(2()1)(4(43 22224 +−+=+−=−− xxxxxxx
37. )1)(1)(3)(3()1)(9(910 2224 −+−+=−−=+− yyyyyyyy
38. )3()42()2()3()8(245 323336 −+−+=−+=−+ aaaaaaaa
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39. )1)(1)(1)(1()1)(1(1 22336 ++−+−+=−+=− xxxxxxxxx
or )1)(1)(1()1)(1(1)(1 24242326 ++−+=++−=−=− xxxxxxxxx
∴ The answer is D.

40. )1)(1)(1()1)(1()(1 63263333 yyyyyyyyy +−+−+=+−+=+=
41. )1)(1)(1()1)(1()1()1( 233 ++−+=−+=+−+= xxxxxxxxx
42. )()())(()()( 222333333 bababababababbaa ++−=−−=−−−=
43. )18)(14()14()14(8 32223 +−=−+−= xxxxx

)124)(12)(12)(12( 2 +−+−+= xxxxx
)124)(12()12( 22 +−−+= xxxx

46.
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1
++

+
−+

=
yyyy
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28
+−+
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=

yyy
yy
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=
yyy
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2
+−

=
yy

47.
)2)(4(

2
)1)(4(

1
mmmm +−

+
−−

=  
)2)(1)(4(

)1(22
mmm

mm
+−−

−++
=

)2)(1)(4(
4

mmm
m

+−−
−

=  
)2)(1(

1
mm +−

=

48. 110)123(5)11)(1(1
2

2
3

3 =−=+−+=+
y

y
y

y
y

y

49. a + b = 2, 4)( 2 =+ ba ,  42 22 =++ baba ,  2ab = 4 − 8,
∴ ab = −2;  ∴ 20)]2(8[2))(( 2233 =−−=+−+=+ babababa

50. Area = )14)(4(1056 2 xxxx −+=−+ ,
∴ perimeter = 2[(4 + x) + (14 − x)] = 36 cm

51. )4)(20(80242 ++=++ xxxx ;  x + 4 = 9, x = 5;
∴ The larger number = 5 + 20 = 25

52. 3344 mnnmnm +++=  )()( 33 nmnnmm +++=  ))(( 33 nmnm ++=
)()( 222 nmnmnm +−+=

53. 42222 )1(])1[(]1)2[( −=−=+−= aaaa
54. )2)(5)(2)(1(]10)3][(2)3[( 22 −+++=−+++= xxxxxxxx
55. )12()44( 22 +−−++= yyxx 22 )1()2( −−+= yx

)3)(1()]1()2)][(1()2[( +−++=−−+−++= yxyxyxyx

UUNNII TT   55     LLII NN EEAA RR  IINN EEQQUUAALL II TT II EESS   II NN   OONNEE   UUNNKKNN OOWW NN

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
17. A 18. A 19. D 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 34. D 35. D 36. A 37. B 38. B 39.A 40. C
41. D 42.D 43. C 44. B 45. C 46. B 47. A 48. A
49. B 50. A 51. C 52. D 53. A 54. D 55. A 56. C
57.C 58. D 59. C 60. C 61. C 62. D 63. C 64. C
65. B 66. D 67. B 68. D

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
9. When 1−=x , 3−=y , 9−=z ,

∵ )9(362)3(1 −−−=<=−−− ,  ∴ II is not true.
∵ 81)9()1(1 22 =−<−= ,  ∴ III is not true.

13. ∵ 
5−

m is positive and 
5
n is negative,  ∴ II is true.

29. 147 −<− yx ,  yx 417 <+ ,  ∴
4

17 +
>

xy

34. Larger number = x, smaller number = 2−x ; 30)2( ≥−+ xx ,
322 ≥x , 16≥x .  ∵ x is odd, ∴ minimum value = 17

35. Smaller number = x, larger number = 4+x ; 
2

4+
>

xx , 42 +> xx ,

4>x .  ∵ x is a multiple of 4, ∴ least value = 8

41. Selling price of each apple = $x; %,20%100
80

80)2080(
≥×

−− x

5
1

80
8060

≥
−x , 168060 ≥−x , 6.1≥x .  ∴ Minimum price = $1.6

42. ∵ 3−<x ,  ∴ 2341 −<−<−<−x ,  ∴ I, II and III are true.
43. ∵ 15≥x ,  ∴ 161≥+x .

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

45. 5−>y ,  5
3

1 −>−
x ,  6

3
−>−

x ,  18<x .  ∵ x is non-negative,

∴ no. of possible values = 18 (from 0 to 17 inclusive).

46. 0102 =+− ba ,  102 −= ba , 
2
10−

=
ba ;  ∵ 0≤a ,  ∴ 0

2
10

≤
−b ,

010 ≤−b , 10≤b .  ∴ Greatest value = 10
47. I.   ∵ baa <<4 ,  ∴ true.

II.   ∵ ab >>− 04 ,  ∴ true.
III.  When 3−=a , 2−=b , )2(483 −=−>− ,  ∴ not true.
∴  The answer is A.

48. When m = 1.5, n = 1,  ∵ 15.015.1 <=− ,  ∴ A is not always true.
49. I.   ∵ 0>a  and ba > ,  ∴ aba >2 , ∴ true.

II.   ∵ 3a is positive and 3b  is negative,  ∴ 33 ba > ,  ∴ true.
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III.  When a = 1, 4−=b , 22 )4(1611 −=<= ,  ∴ not true.
∴  The answer is B.

51. ∵ cab < ,  ∴ 10 <<− cab
54. I and II are not true when x is negative.
 III is not true when 10 << x .

56. I.   When 4−=m , 24=n , 36
4

24
−<−=

−
, ∴ not true.

II. 3−<m , nmn 3−< ……(i); 9>n , 273 <− n ……(ii);
Combining (i) and (ii), we have 27−<mn , ∴ true.

III.  ∵ 3−<m  and 9>n , ∴ 92 >m  and 812 >n , ∴ 9022 >+ nm ,
 ∴  true.

∴   The answer is C.

57. I.   If y is a positive integer, 
y
1 is a proper fraction less than or

  equal to 1,  i.e. 1011
<≤

y
,  ∴ true.

II.   ∵ 
y
1 is negative when y is negative,  ∴ 1001

<<
y

,  ∴ true.

III.  When 
20
1

=y ,  1020)
20
1(1 >=÷ ,  ∴ not true.

∴   The answer is C.

60. 2)31( <− x ,  
31

2
−

>x  (∵ 31−  is negative),  
31

)31(2
−
+

>x ,

2
)31(2

−
+

>x ,  ∴ 31−−>x

61. ayaay −≤+ 29 ,  ayya −≤ 210 ,  aya 10)2( ≥− ,

∴
a
ay
−

≥
2
10  (∵ 2<a )

62. 22 nnxmmx +>+ ,  22 mnnxmx −>− ,  ))(()( mnmnxnm +−>− ,

nm
mnmnx

−
+−

<
))((  (∵ m < n),  ∴ nmx −−<

64. Smallest possible value = 2)1(3 −=−−−
66. Greatest possible value = 73)3()8( 22 =−+−
67. Smallest possible value = 16)2)(8( −=− ;

greatest possible value = 24)3)(8( =−− ;  ∴ 2416 ≤≤− ab

68. Greatest possible value = 3
1
3
=

−
−
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UUNNII TT   66     PPEERRCCEENN TTAA GGEESS   ((22))

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. C 18. D 19. D 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 35. B 36. C 37. B 38. A 39. D 40. C
41. A 42. B 43. B 44. A 45. B 46. D

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
8. Amount 6150$)3%52%41(5000 =×+×+=

17. Compound interest 6.1416$18000)
4
%8.21()

4
%21(18000 84 =−++=

18. 4000]1%)61[( 2 ≥−+P ,  40001236.0 ≥P ,  46.32362≥P .
∵ P is a multiple of 10,  ∴ P = 32370

19. Difference
12
18%990000]1)

12
%91[(90000 18 ××−−+=

121504.12956 −=  4.806$=

20. Amount owed after the 1st payment 25000)
12

%151(95000 −+=

5.71187$= ,  amount owed after the 2nd payment
25000)0125.1(5.71187 −= 47077$=

21. Amount owed at the end of 1st month )
12

%241(18000 += = $18360,

amount owed at the end of 2nd month )02.1)(500018360( −=
 2.13627$= ,

amount owed at the end of 3rd month )02.1)(50002.13627( −=
8800$=

22. Amount owed after 2 months 6000)
12

%161(26000 2 −+=

 96.20697$= ,

amount owed after 4 months 6000)
12

%161(96.20697 2 −+=

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

68 )
2
%81(44000)

2
%81(44000 +−+=

04.5567404.60217 −= 4543$=

32. Decay factor = r; 2312032000 2 =r , 85.0
32000
23120

==r ;

∴ Value in 2006 5)85.0(23120= = $10258
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33. Increase in book collection ]1%)51(%)81[(74000 23 −++=
= 28774

34. Sales figure 64 %)81(%)41(35000 ++÷=  = 18854
35. Let principal = $P,  no. of years = n. %)1501()%101( +=+ PnP ,

1 + 0.1, n = 2.5,  ∴ n = 15
36. Let principal = $P,  interest rate = r. PrP 2)161( =+ ,  1 + 16r = 2,

∴ r = 0.0625 = 6.25%

37. Principal )
3
24%61(3200 ×+÷=  = $2500,

∴ required amount )6%
3
131(2500 ×+=  = $3000

38. ∵ 3.05.12%4.25%6 =×=× ,  ∴ the answer is A.

39. A.  1956.1)
12

%181( 12 =+ ; B.  1948.1)
4

%2.181( 4 =+ ;

C.  1968.1)
2

%8.181( 2 =+ ; D.  19.1%)191( =+ ;

∴ Kelvin should choose C.
40. Let principal = $P. %20]1%)1[( 3 ×=−+ PrP , 2.1%)1( 3 =+ r ,

063.12.1%1 3 ==+ r ,  063.0% =r ,  ∴ r = 6.3
41. Interest earned in the 3rd year

])
4
%41()

4
%41[(65000 812 +−+=  = $2857.9,

interest earned in the 2nd year ])01.1()01.1[(65000 48 −=  = $2746.4,
∴ difference 112$4.27469.2857 =−=

42. Amount at the end of 2003
= %)51(6800%)51(6800%)51(6800%)51(6800 234 +++++++
= $30774

43. Let monthly installment = $x. 0)
12

%121]()
12

%121(7000[ =−+−+ xx ,

0)01.1)(7070( =−− xx ,  001.17.7140 =−− xx ,  2.01x = 7140.7,
∴ x = 3552.6

44. Let annual deposit = $x. 300000%)61(%)61( 23 =++++ xxx ,
300000]106.1)06.1()06.1[( 23 =+++x ,  ∴ x = 68577

45. Decrease in value 54 %)121(95000%)121(95000 −−−=
53.5013406.56971 −=  = $6837

46. Value 10416$%)101(%)51(16000 52 =−+=
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UUNNII TT   77     PPEERRCCEENN TTAA GGEESS   ((33))

1. B 2. C 3. D 4. C 5. C 6. C 7. A 8. B
9. C 10. D 11. A 12. B 13. C 14. A 15. A 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 35. A 36. B 37. D 38. C 39. B 40. B
41. C 42. A 43. D 44. C 45. B 46. A 47. B 48. C
49. C 50. C 51. B 52. C 53. B 54. A

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
3. Difference 136000$%5)41700( =÷×=
6. Difference 1512$%15%80%14)127500( =××××=

9. Gross profit 6480000$)
3
21(%16345600 =−÷÷=

10. Gross profits 1219500$)312(81300 =+×= ,
operating expenses 656400$1254700 =×= ,
∴ profits tax 90096$%16)6564001219500( =×−=

15. Maximum income = Total allowances = $100000
20. Let the side of small cube = x.

total surface area of original cube 2)3(6 x=  = 254x ;
total surface area of small cubes 22 162276 xx =×= ;

∴ percentage increase %200%100
54

54162
2

22

=×
−

=
x

xx

23. Let x kg be the weight before joining the slimming programme.

The required percentage change = %100
)2.1)(7.0(

)2.1)(7.0(
×

−
xx

xxx  = +19%

24. Original volume hr 2π= , new volume %)]201([%)]1([ 2 −+= hxrπ ;
%)]201([%)]1([ 22 −+= hxrhr ππ ,  )8.0(%)1( 222 xhrhr += ππ ,

1%)1(8.0 2 =+ x ,  25.1%)1( 2 =+ x ,  1 + x% = 1.118,  x = 11.8.
∴ Percentage increase in radius = 11.8%

25. CCA 85.0%)151( =−= ,  CCB 1.1%)101( =+= ,

∴ required percentage %4.129%100
85.0
1.1%100 =×=×=

C
C

A
B

26. RRQ 2.1%120 =×= ,  SSQ 75.0%75 =×= ;

I. %6.16%100
2.1

2.1%100 =×
−

=×
−

R
RR

Q
RQ

II. %25%10075.0%100 =×
−

=×
−

S
SS

S
QS
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III. %5.37%100%100
75.0
1

12
1

75.0
1

=×
−

=×
−

Q
QQ

S
RS

∴  The answer is C.
27. Percentage change %2%100]1%)151%)(201[( =×−−+=
28. Percentage of failed students %27%)551%(60 =−= ,

percentage of students who passed %73%271 =−=

I. Percentage %270%100
27
73

=×=

II. Percentage %170%100
27

2773
=×

−
=

III. Percentage %63%100
73

2773
=×

−
=

∴  The answer is A.
30. Percentage change

%3%100]1%)51(2.0%)101(55.0%)301(25.0[ =×−++−++=
32. Suppose x g of sugar should be added.

%20%100
400

%15400
=×

+
+×

x
x ,  

5
1

400
60

=
+
+

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

4x = 100,  ∴ x = 25
35. ∵ Rates are paid quarterly,  ∴ on 31/12/2005, the man needed to

pay 7025$4%5)348000214000( =÷×+
36. Increase 2396$12%)80%153450( =÷÷÷=
38. Net profits 396000$%1663360 =÷= ,

∴ gross profits 871200$%120396000396000 =×+=
39. Operating expenses 624000$%1546800%546800 =÷−÷=

40. Let profits tax = $x, then gross profits 
06.0

%6 xx =÷= ,

net profits 
15.0

%15 xx =÷= .

∴ Required percentage %60%100
06.0

15.006.0 =×
−

=
x

xx

41. Salaries tax on the 1st $90000 %)14%8%2(30000 ++×=  = $7200,
∴ total income 226000$100000%20720090000 =+÷+=

42. Using progressive rate:
Net chargeable income 2300001000002000000 ×−−=

1840000$= ,
∴ salaries tax

%20)900001840000(%)14%8%2(30000 ×−+++×=  320000$=
Using standard rate:
Salaries tax = 320000$%162000000 =×
∴ Salaries tax is $320000 which is lower.



All-round Mathematics Multiple Choice Book 3

► A14 ◄ Answers & Explanatory notes

43. Let total income = $x.
%20)90000200000(%)14%8%2(30000 ×−−+++× x %16×= x ,

xx 16.0)290000(2.07200 =−+ ,  5080004.0 =x ,  ∴ x = 1270000
44. Let number of members in 2000 = x. 900%)51(%)101( 23 ≤−+x ,

2.749≤x .  ∴ Maximum number = 749
45. Let cost = $c and selling price = $s,  then 9c = 6s or s = 1.5c.

∴ Profit percentage %50%1005.1%100 =×
−

=×
−

=
c

cc
c

cs

46.  EED 25.1%)251( =+= , DDF 84.0%)161( =−= ;

∵ %5%100
84.0

%100
25.1

25.1 =×
−

=×
−

D

DD
E

EF ,

∴ A is true but C is false.

∵ %76.4%100
84.0

84.0
%100 25.1 =×

−
=×−

D
D

F
EF D

,

∴ B and D are false.
47. Let number = N. %)361(%)1%)(1( −=−+ NrrN , 64.0%)(1 2 =− r ,

36.0%)( 2 =r ,  6.0% =r ,  ∴ r = 60
48. Let original income = $x, then original savings xx 2.0%20 =×= ,

new savings xxx 27.0%)101%)(201(%)151( =+−−+= .

∴ Percentage change %35%100
2.0

2.027.0
=×

−
=

x
xx

49. Original price per kg 4.40$
10
732

10
360 =×+×= ,

new price per kg 
10
7%)251(32

10
3%)151(60 ×++×−=  3.43$= ,

∴ percentage change %2.7%100
4.40

4.403.43
=×

−
=

50. Let distance = D and speed = S,

then original time 
S
D

= ,  new time 
%)501( −

=
S

D  
S

D
5.0

= .

∴ Percentage increase %100%1005.0 =×
−

=
S
D

S
D

S
D

51. Let original price per kg = $x. 10
%)201(

480480
=

+
−

xx
,

)2.1(10480)480(2.1 x=− ,  96 = 12x,  ∴ x = 8

52. Let number of articles = n. 21600)5%)(151(600
=−−+ n

n
,

nn 621)5)(15.1(600 =− ,  nn 6213450690 =− ,  ∴ n = 50
53. Let cost of X = a,  then cost of Y = a (1 + 25%) = 1.25a,

total cost = a + 1.25a = 2.25a.  If profit percentage on Y = r%,
then total selling price %)1( 25.1%)601( raa +++= ,
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∴ %)1)(25.1(%)601( %)501)(25.2( raaa +++=+ ,
   %)1(25.1775.1 raa += ,  42.1%1 =+ r ,  42.0% =r ,  r = 42.
∴ Profit percentage on Y = 42%

54. Let profit percentage of remaining stock = r%.

%15%100]1%)1)(
6
1

2
11(%)161(

6
1%)201(

2
1[ =×−+−−+−++ r ,

15.01%)1(
3
114.06.0 =−+++ r ,  41.0%)1(

3
1

=+ r ,  23.0% =r ,

23=r .  ∴ Profit percentage = 23%

UUNNII TT   88     MMOO RREE   AA BBOO UUTT   DDEEDDUUCCTTII VV EE   GGEEOOMM EETTRRYY

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 24. D
25. C 26. B 27. B 28. B 29. D 30. A 31. A 32. C
33. B 34. C 35. D 36. D 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 54. A 55. C 56. C

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss

14. ∵ ∆ABD ~ ∆BCD,  ∴
CD
BD

BD
AD

= ,  57632182 =⋅=⋅= CDADBD ,

∴ BD = 576  = 24 cm

20. ∵ ∆QRU ~ ∆TSU (AAA),  ∴ 
5
2

10
4
===

TU
QU

TS
QR .

∵ ∆PQR ~ ∆PST (AAA),  ∴ 
TS
QR

PS
PQ

= , 
5
2

9
=

+y
y ,  5y = 2y + 18,

3y = 18,  ∴ y = 6
28. OP = OQ = OR = 5 (radii of circumcircle),

∴ 75555 222222 =++=++ OROQOP
34. I. ∠B = ∠ACB, ∠AFE = ∠B + ∠D,

∠AEF = ∠CED = ∠ACB − ∠D = ∠B − ∠D
∴ ∠AFE > ∠AEF,  ∴ AE > AF

II. ∠DCE and ∠CED are obtuse and acute respectively,
∴ DE > CD

III. If ∠B = ∠BFD, then BD =  DF.
∴ The answer is C.

36. A. CD = CE,  CB = CA,  ∠DCB = ∠ECA = 60°,
∴ ∆ACE ≅ ∆BCD (SAS)
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B. ∵ ∆ACE ≅ ∆BCD,  ∴ ∠AEC = ∠BDC = 90°,
∴ ∠AEB = 180° − 90° = 90°,
but AB = AC and AE is common,  ∴ ∆ACE ≅ ∆ABE (RHS)

C. ∠DBC = 180° − ∠BCD − ∠BDC = 180° − 60° − 90° = 30°,
∠BDE = 90° − 60° = 30°,
∴BE = DE,  ∴ ∆BDE is isosceles.

37. I. ∆ABC ≅ ∆CDE (ASA/AAS)
II. AC = EC ,  AF = EF,  CF = CF,  ∴ ∆AFC ≅ ∆EFC (SSS),

∴ ∠AFC = ∠EFC = 90°

III. ∵ ∆AFC ≅ ∆EFC,  ∴ ∠ACF = ∠ECF = 
2

90°  = 45°,

∴ ∠FAC = 180° − 90° − 45° = 45°,
∴ AF =  FC, but AB ≠ BC,
∴ ∆AFC is not congruent to ∆ABC.
∴  The answer is A.

39. ∵  ∆ABC ~ ∆EDC (AAA),  ∴ 2
20
40

21
==

CD , CD = 42.

∵ 222222 5833644240 DECDCE ===+=+ ,  ∴ ∠DCE = 90°.

sin m = 
58
40 ,  ∴ m = 43.6°

44.
2
330cos3

=°=
r

,  32
3

6
==r ,

∴ area = 22 cm 12)32( ππ =

r

6cm

Q.44

30O

45.
12

)
2

60tan( r
=

° ,

∴ r = 12tan30° = 
3
312×  = cm 34

r

60O Q.45
24

47. ∵∆DNF ~ ∆EMF (AAA),  ∴ 
DF
EF

NF
MF

= , 
10
12

6
=

MF ,

∴ MF = 6
5
6
×  = 7.2 cm

48. 6.92.712 22 =−=ME .  ∵ ∆EHN ~ ∆EFM (AAA),

∴ 
EM
EN

FM
HN

= , 
6.9

6
2.7
=

HN ,  ∴ 5.42.7
6.9

6
=×=HN  cm

51. I and II.  AD + BD > AB ……(1);
               AD + CD > AC ……(2); BD + CD > BC ……(3);
               (1) + (2) + (3), 2(AD + BD + CD) > AB + BC + AC,

              ∴ AD + BD + CD > )(
2
1 ACBCAB ++
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III. ∠ADB = ∠BDC =∠ADC = 3360 ÷°  = 120°,
      ∴ ∠ADB >∠BAD ⇒  AB >BD, ∠ADC > ∠ACD ⇒  AC > AD,

      ∠BDC >∠CBD ⇒  BC > CD,
      ∴ AB + AC + BC > BD + AD + CD
∴  The answer is D.

52. ∵ ∆FCD ~ ∆FAB,  ∴ 
30
k

FB
FD

= ;  ∵∆BCD ~ ∆BEF, ∴ 
20
k

BF
BD

= ;

2030
kk

BF
BD

FB
FD

+=+ ,  
60
5k

BF
BDFD

=
+ ,  1

12
==

BF
BFk ,  ∴ k = 12

53. ∵
AF
AD

AE
AC

AD
AB

== ,  ∴ 
27

12 AD
AD

= ,  3242 =AD ,  ∴ 18=AD

54. ∵ TSRSRQ ∆∆ ~  (AAA), ∴ 
RS
QR

ST
RS

= , 1448182 =⋅=RS ,

∴ RS = 12

55. ∵ QSRPRQ ∆∆ ~  (AAA), ∴ 
RS
QR

QS
PR

= , 
12
18

18
=

PR ,

2718
12
18

=×=PR . ∴ PS = 27 – 12 = 15

56. By flattening the two walls, the length of
wire is minimum when CKG is a straight
line.

G F E
K

3

A 4 D 6 C

Q.56

∵∆CKD ~ ∆CGA,  ∴ 
5
3

46
6

3
=

+
=

DK ,  ∴ DK = 3
5
3
×  = 1.8 m

UUNNII TT   99     QQUUAA DDRRII LLAA TTEERRAALLSS

1. D 2. B 3. C 4. B 5. D 6. B 7. C 8. A
9. A 10. C 11. A 12. D 13. B 14. C 15. B 16. D
17. C 18. D 19. A 20. B 21. B 22. A 23. C 24.D
25. C 26. B 27. B 28. C 29. C 30. A 31. B 32. A
33. D 34. C 35. C 36. D 37. A 38. B 39. D 40. D
41. B 42. A 43. C 44. D 45. D 46. B 47. B 48. C
49. D 50. B 51. B 52. A

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
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.
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15. ∠ECB = 60° + 90°  = 150°;
∵ EC = CD = CB,  ∴ ∠CBE = 2)150180( ÷°−°  = 15°,
∴∠AFE = ∠CFB = 180° − ∠ACB − ∠CBE = 180° − 45° − 15°

 = 120°
16. I.   ∵ ∆SKU ≅ ∆SKT (RHS/AAS),

    ∴ ∠KSU = ∠KST = 260 ÷°  = 30°,
  but ∠RST = 90° − 60° = 30°,  ∴ ∠KST = ∠RST,
  also ∠SKT = ∠R = 90° and ST is common,
  ∴ ∆RST ≅ ∆KST (AAS)

II.   ∠SKU = ∠QKT, KU = KT,  ∠SUK = ∠QTK,
   ∴ ∆SKU ≅ ∆QKT (ASA),  ∴ SK = QK

III.  ∵ PS = QR and SU = QT,  ∴ PU = RT
  ∴ The answer is D.

17. QR = PS = 13,  ST = QS
2
1  = 22 513

2
1

−×  = 612
2
1

=× ,

∴PR = 2RT = 22 652 +  = 612  = 15.6 cm
24. Area of ∆APQ : area of PQCB = 1 : 3

27.
1

8
3

1
+

===
−

aFE
GF

DE
CDa ,  (a − 1)(a + 1) = 24,  2412 =−a ,

 252 =a ,  ∴ a = 5

28.
8

3
3

+
==

y
CE
ACy ,  8y = 3y + 9, 5y = 9,  ∴ y = 1.8

29. CEBG
2
1

= ,  BF = 2CE,  ∴ BG : BF = CECE 2:
2
1  = 1 : 4

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

∴ Area = 4)26(
2
1 2 ×+  = 128 sq. units

35. Let WZ = YZ = a.  ∵ ∆WZK ~ ∆HYK (AAA),

∴ 
YK
ZK

HY
WZ

= , 
6

6
9

−
=

aa ,  6a = 9a − 54, 3a = 54, ∴ a = 18

36. ∠EBA = ∠EAB = 55°, ∠DEA = 55° + 55° = 110°,
 ∠AEF = 110° − 60° = 50°,  but AE = DE = EF,
 ∴ ∠AFE = 2)50180( ÷°−°  = 65°
37. I.   ∠DGH = ∠EGH = 90°,  ∠HDG = ∠DEG = 90° − ∠EDG,

  ∴ ∆DHG ~ ∆EDG (AAA)
II.   BC = DC,  ∠BCH = ∠DCF = 90°,  ∠CBH = ∠DEG = ∠FDC,

  ∴ ∆BHC ≅ ∆DCF (ASA)
III.  ∵ ∆GEF ≅ ∆GBF and ∆HBC ≅ ∆CDF, but ∆HBC is not

   congruent to ∆GBF,  ∴ ∆CDF is not congruent to ∆GEF.
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38. BD = DE = BF = 22 1212 +  = 212 ,  CH = FC = 12212 − ,
DH = )12212(12 −−  = 21224 − ,

DFDG
2
1

=  = 22 )12212(12
2
1

−+ = 6.494,

∴ GH = 22 494.6)21224( −−  = 2.69 cm

39. I.   Size of each ∠ of pentagon = °=
°×− 108

5
180)25( ,

  ∠EAD = 2)108180( ÷°−°  = 36°,  ∠FAB = 108° − 36° = 72°,
   but ∠ABF = 2108 ÷°  = 54°,

  ∴ ∠AFB = 180° − 72° − 54°  = 54°,
  ∴ AB = AF and  ∆ABF is isosceles.

II.   ∵ ∆ABF ≅ ∆CBF (SAS),  ∴ CF = AF = AB = CD,
   ∴ ∆CDF is isosceles.

III.  ∵ AB = AF = CB = CF,  ∴ ABCD is a rhombus.
40. CM = DM = 210 ÷  = 5,

∴ AN = BM = 22 513 −  = 12
but CN = 10 + 5 = 15,
∴ AC = 22 1512 +  = 19.2 cm

A B

CMDN

13cm

10cm

Q.40

42. ∵ AB // CD // EF and BC = CE,
∴ AD = DF and BG = GF,
∴ CG = 228 ÷  = 14 and DG = 216 ÷  = 8,
∴ CD = 14 − 8 = 6

A
P

C
E

28

F
D
GB

16

Q.42

45. A.  ∵ AF = FC and CE // FG,  ∴ AG = GE,  ∴ CE = 2FG,
  ∴ CD = 2CE = 4FG

B.  ∵ ∆DEH ~ ∆FGH (AAA),  ∴ 
2
1

==
DE
FG

DH
FH ,  ∴ DH = 2FH,

   ∴ BD = 2DF = 2(DH + FH ) = 2(2FH + FH) = 6FH

C.  
2
1

==
DE
FG

EH
GH ,  ∴ EH = 2GH,

  ∴ AE = 2EG = 2(EH + GH) = 2(2GH + GH)= 6GH

D.  tan ∠AED = 
DE
AD  = 2,  ∠AED = 63.4°,

 ∴ ∠DHE = 180° − 45° − 63.4° = 71.6°,
 ∴ ∆DEH is not isosceles.

47. Draw GD // FB.  ∵ ∆CEF ≅ ∆GED (ASA),
∴ CE  = GE.  ∵ AD = DB and GD // CB,
∴ AG = GC.  ∴ AE : EC = 3 : 1

A

D

B

E
G

F
C

Q.47

48.
2
3

12
18

16
==

AD , AD = 24.  ∵ ∆ABG ~ ∆DCG (AAA),
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∴ 
2
1

20
10

===
BA
CD

AG
DA ,  ∴ AG = 

12
224
+

×  = 16

49. ∵ ∆CDG ~  ∆FGH (AAA),  ∴ 
DG
GH

CD
FG

= ,

 but 
5
3

15
9
===

AE
EH

DG
GH ,  ∴ 

5
3

10
=

FG ,  ∴ FG = 6

51. Draw EG⊥CD.  ∵ CEGDEG ∆≅∆  (R.H.S.),  ∴ DG = CG.
∵ AD // EG // BC and DG = CG,  ∴ BE = EF (intercept thm.).

52. Let ∠GAS = ∠DAS = a and ∠FDS = ∠ADS = b.
∠GAS + ∠DAS + ∠FDS + ∠ADS = 180°,
2a + 2b = 180°,  a + b =90°,
∴ ∠DSA = 180° − (∠DAS + ∠ADS) = 180° − (a + b) = 90°,   
∴ ∠PSR = ∠DSA = 90°.   Similarly, ∠PQR = 90°.

 ∠DEA = 180° − ∠EDA − ∠DAE = 180° − a − 2b
= 180° − (a + b) − b = 90° − b = a,

but ∠DCG = DCB∠
2
1  = DAB∠

2
1  = a,  ∴ AE // GC,

∴∠SRQ = ∠SPQ = 90°.  ∵ SRPS ≠ ,  ∴ PQRS is a rectangle.

UUNNII TT   1100    SSTTUUDDYY   OOFF   33 --DD  FF IIGGUURREESS

1. D 2. B 3. C 4. C 5. A 6. B 7. D 8. A
9. D 10. A 11. D 12. D 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 35. C 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

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss

46.
10
5cos ==∠

VC
CMVCM ,  ∴ ∠VCM = 60°

47. Let N be the mid-point of BC.  MN = 28÷  = 4.

4
35tan ==∠

MN
VMVNM ,  ∴ ∠VNM = 65.2°

48. Let K be the mid-point of AB.  MK = 26÷  = 3.

3
35tan ==∠

MK
VMVKM ,  ∴ ∠VKM = 70.9°
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Answers & Explanatory notes ► A21 ◄

59. ∵ DB = DH = BH = diagonal,  ∴ ∠DHB = 60°

60. Let the side of cube = x,  then EG = 22 xx +  = x2 .

22tan ==
x

xθ ,  ∴ °= 7.54θ

61. Let the side of cube = x.  2222 2xxxEG =+= ,

xxxEGDEDG 32 2222 =+=+= ,  ∴ 
2
3xMG = .

3
1

2
3

22
sin =÷=

xxθ , °= 26.35
2
θ ,  ∴ °= 5.70θ

62. DF = 22 4030 +  = 50,  ∴ AF = 50tan 30° = 28.9 cm

63. tan ∠ACF = 
30

30tan50 ° ,  ∴ ∠ACF = 43.9°

65. AB = CD = 40,  BD = AC = 22 30)30tan50( +°  = 41.63;

tan ∠ADB = 
63.41

40 ,  ∴ ∠ADB = 43.9°

66. PN = 2621212 22 =÷+ ;  
10

26tan =∠PVN ,  ∠PVN = 40.3°,

∴ ∠PVR = 23.40 ×°  = 80.6°
67. Let H and K be mid-points of PQ and RS respectively.

     tan ∠HVN = 
10
6

=
VN
HN ,  ∠HVN = 30.96°,

      ∴ ∠HVK = °=×° 9.61296.30

UUNNII TT   1111    AARREEAA  AA NN DD  VVOOLL UUMM EE   ((33))

1. D 2. A 3. A 4. B 5. A 6. B 7. B 8. B
9. C 10. A 11. C 12. D 13. B 14. C 15. D 16. C
17. A 18. B 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 35. A 36. B 37. D 38. C 39. C 40. A
41. C 42. D 43. A 44. C 45. D 46. B 47. B 48. C
49. C 50. A 51. C 52. A 53. C 54. D 55. A 56. A
57. D 58. C 59. D 60. C 61. 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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► A22 ◄ Answers & Explanatory notes

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss

12.
2
1

14
7

9
==

+h
h , 2h = h + 9, h = 9;

∴ Volume = 322 cm 1029)9()7(
3
1)99()14(

3
1

=−+

7
14

h
9

Q.12

22. ))(3()3( 2 lππ +  = 33π, 9 + 3 l = 33, l = 8;

8
3

2
sin =

θ , 
2
θ  = 22.0°, ∴θ  = 44.0°

23.
3
1

12
4

6
==

+h
h , 3h = h + 6, h = 3;

∴Volume = 322 cm 416)3()4(
3
1)63()12(

3
1 πππ =−+

4

12

h

6

Q.23

24. Curved surface area = 2222 34)4(912)12( +−+ ππ
= 180π − 20π = 2cm 160π

28. Radius of largest sphere = 28 ÷  = 4 cm;

∴ Volume = 33 cm 1.268)4(
3
4

=π

29. 33 )10(
3
42 

3
4 ππ =×r ,  5003 =r ,  ∴ 3 500=r  = 7.94 cm

30. Percentage change = %100
)10(4

)10(4)2()94.7(4
2

22

×
−

π
ππ  = 26.1%

34. Let h be height of cylinder.

 32

3
4)

2
( rhr ππ = ,  3

2

3
4))(

4
( rhr

= ,  ∴ h = r
3

16

36. Let h cm be depth.  πππ 8)1(
3
2)()1( 32 =+h ,  

3
2

+h  = 8,  ∴
3
22

=h

42. Let A 2cm  be curved surface area.

9
1

%)2001(

2

=⎥
⎦

⎤
⎢
⎣

⎡
+

=
r

r
A
y ,  ∴ A = 9y

44. 333 )2(:)2(:)(:)(: yyyyyyVVVVVV CBABAA +++=+++
= 1 : 27 : 64,  ∴ CA VV :  = 1 : (64 − 27) = 1 : 37

45. 222 )2()2(:)(:)(: yyyyyySSSSSS CBABAA +++=+++
 = 1 : 9 : 16,

∴ CB SS :  = (9 − 1) : (16 − 9) = 8 : 7

46.
64.0
1

%201
1 2

2

1 =⎟
⎠
⎞

⎜
⎝
⎛

−
=

A
A ,

∴ percentage decrease = %100)64.01( ×−  = 36%

47.
2.1

1
%8.721

1
3

2

1 =
+

=
r
r ,
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Answers & Explanatory notes ► A23 ◄

∴ percentage change = %100)12.1( ×−  = 20%
48. Suppose x 3cm  of water must be added.

8
1)

2
1(

15
15 3 ==
+x

,  120 = x + 15,  ∴ x  = 105

49.
4
1)

2
1( 2

2

1 ==
A
A ,  ∴ percentage increase = %100)14( ×−  = 300%

50. Original volume V = hr 2

3
1π ,

 new volume = %)]501([%)]201([
3
1 2 +− hx  = )

3
1(96.0 2hx = 0.96V,

∴ percentage change = %10096.0
×

−
V

VV  = −4%

51. Ratio = )])(
2

(
3
1[:))(

2
(

3
1 cababccab

−  = 
6

5:
6

abcabc  = 1 : 5

52. AB = FG  = x,  GH = y,  BG = AF = z;

Vol. of AEFGH : vol. of ABCHG = ))((
3
1:))(

2
(

3
1 x

z
yzzxy  = 1 : 1

53. ∵ °=°−°=∠ 303060AVB ,  ∴ VB = 8 ,  VN = 8sin 60° = 34 ;

∴ Volume = )34)(86(
3
1

×  = 3cm 9.110

54. Original volume V = hr 2

3
1π ,

new volume = %)]251([%)]401([
3
1 2 −+ hrπ  = )

3
1(47.1 2hrπ  = 1.47V,

∴ percentage change = %10047.1
×

−
V

VV  = 47%

55. Curved surface area = ll rr ππ =)2)(
2

(  (unchanged)

56. Height = 12cos60° = 6 cm,  radius = 260sin12 ÷°  = 33  cm,

∴ volume = )6()33(
3
1 2π  = 3cm 54π

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

°
×

360
)15(2 θπ  = 2π(5), θ = 120°;

 ∴ PP’ = 2)
2

120sin15( ×
°  = 26 cm

58. Increase in total surface area  = 22 ×rπ  = 22 rπ ,

∴ percentage change = %100
4
2

2

2

×
r
r

π
π  = 50%
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► A24 ◄ Answers & Explanatory notes

59. I. = 1
4
4

)2(2
4

2

22

==
r
r

rr
r

π
π

π
π

II. = 
3
2

6
4

2)2(2
4

2

2

2

2

==
+ r

r
rrr

r
π
π

ππ
π

III. = 
3
2

2
3
4

)2(
3
4

3

3

2

3

==
r

r

rr

r

π

π

π

π

∴  The answer is D.

60.
375.3
1)

5.1
1(

%1251
1 3

3

2

1 ==⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

=
V
V ,

∴ percentage change = %100)1375.3( ×−  = 237.5%

61.
5
3

125
27

3 ==
B

A

r
r ,  

2
1

24
1

=
÷

=
C

B

r
r ,  ∴ CBA rrr ::  = 3 : 5 :10,

∴ 
100

9)
10
3()( 22 ==

B

A

r
r .  ∵ C is a hemisphere, ∴ 

50
9

=
C

A

S
S

62. Let WV  = volume of water,  EV  = volume of empty part.

27
1)

15
5()

15
1015( 33 ==

−
=

+ WE

E

VV
V ,  ∴ WE VV :  = 1 : (27 − 1) = 1 : 26.

Let d cm be the depth.  987.0
27
26

15
3 ==

d ,  ∴ d = 14.8

67. Let ON = OM = r.  ∵ ∆DNC ~ ∆BMC,

 ∴ 
BC
OC

BM
ON

= ,  
22 86

8
6 +

−
=

rr ,  10r = 48 − 6r,  16r = 48,  ∴ r = 3

69. Let d cm be the depth.  721.0
8
3

8
3 ==

d ,  ∴ d = 5.77

70. %)251(
3
2

3
1 32 −= rhr ππ , h = 2r(0.75), 

2
35.1 ==

r
h ,  ∴ h : r = 3 : 2

71. h = 18
23

330 =
+

× ,  r = 30 − 18 = 12,

∴ volume = 332 cm 2016)12(
3
2)18()12(

3
1 πππ =+
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Answers & Explanatory notes ► A25 ◄

UUNNII TT   1122    CCOO OO RRDDII NNAA TTEESS   OO FF   SSTTRRAAII GGHH TT   LL IINNEESS

1. A 2. C 3. C 4. D 5. A 6. D 7. D 8. 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. D 23. D 24. C
25. A 26. C 27. B 28. A 29. D 30. D 31. B 32. C
33. A 34. D 35. B 36. A 37. A 38. B 39. C 40. B
41. A 42. D 43.  C 44. D 45. A 46. D 47. B 48. C
49. A 50. C 51. C 52. B 53. D 54. D 55. C 56. B
57. B 58. C 59. D 60. B 61. B 62. B 63. D 64. A
65. B 66. A 67. A 68. B 69. A 70. C 71. D 72. A

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
6. I. 10=AB , 52=BC ,  10=AC ,  ∴ ∆ABC is isosceles.

II. 22222 20)10()10( BCACAB ==+=+ ,
∴ ∆ABC  is rt.∠ed.

III. Area = 
2

1010 ×  = 5 sq. units

∴  The answer is D.

38. Let y-intercept = a. 125.1
)10(0

0
−=×

−−
−a ,  1

4
5

10
−=×

a ,  ∴ a = −8

40.
2
1

13
13

=
+
−

=PQm ,  2
43
13

−=
−
−

=QRm ,  
2
1

04
11

=
−
+

=RSm ,

2
01

11
−=

−−
+

=PSm .

∵ RSPQ mm =  and PSQR mm = ,  ∴ PQ // RS and QR // PS;

∵ PSRSQRPQ mmmm ×=× = 1)2)(
2
1( −=− ,  ∴ PQ ⊥ QR and RS ⊥ PS;

But 52)13()13( 22 =−++=PQ , 5)31()34( 22 =−+−=QR ,
∵ QRPQ ≠ ,  ∴ PQRS is a rectangle.

48. 3QR = PQ = PR + QR,  2QR = PR,  ∴ PR : QR = 2 : 1,

∴ R = ⎟
⎠
⎞

⎜
⎝
⎛

+
+−−

+
+−

21
)5(2)1(1,

21
)2(2)10(1  = (−2, 3)

49. Let B = (x, y).  3
31

)1()3(9
=

+
+ x ,  27 + x = 12, x = −15;

2
31

)1()3(4
=

+
+− y ,  −12 + y = 8, y = 20.  ∴ B = (−15, 20)

50.  AC : BC = [(−3) − (−6)] : [4.5 − (−3)] = 3 : 7.5 = 2 : 5
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► A26 ◄ Answers & Explanatory notes

51. ∵ x-coordinate of P = 0,
∴ AP : PB = (6 − 0) : [0 − (−10)] = 6 : 10 = 3 : 5

52. PR : QR = [(k + 4) − k] : [k − (k − 1)] = 4 : 1
53. 52)7()35( 22 =−++− k ,  20)7(4 2 =−+ k ,  16)7( 2 =−k ,

k − 7 = −4 or 4,  ∴ k = 3 or 11

55. )
2
1(tan)2(tanθ 11 −− −=  = 63.43° − 26.57° = 36.9° (ext. ∠ of ∆)

56. Slope = 
12
5

12
1213θtan

22

=−=

58. Let B = (0, y).  ∵ 21 LL ⊥ ,  ∴ 1
80
15

80
1

−=
−
−

×
−
−y ,  1

2
1

8
1

−=
−

×
−
−y ,

y −1 = −16,  y = −15.  ∴ Area = )8)(155(
2
1

+  = 80 sq. units

59. Let y-intercept of kL =1 ,  then x-intercept of kL 21 = .  ∵ 21 LL ⊥ ,

∴ 1
0
0

20
0

−=
−
−

×
−
−

a
b

k
k , 1

2
−=×

− a
b

k
k , 2=

a
b ,  ∴ b = 2a

60. Mid-point (M) of PR = ⎟
⎠
⎞

⎜
⎝
⎛ −+

2
46 ,

2
13 = (2, 1).

Let S = (x, y).  ∵ M is also the mid-pt. of QS (prop. of // gram),

∴ 2
2

2
=

−x ,  x = 6; 1
2

2
=

+y ,  y = 0.   ∴ S = (6, 0)

61. Let A = (x, 0),  B = (0, y).  3
21

)1(0)2(
=

+
+x ,  2x = 9,  x = 4.5;

5
21

)2(0)1(
=

+
+y ,  y = 15.  ∴ A = (4.5, 0), B = (0, 15)

62. Let D = (x, 0).  Mid-point of AB = ⎟
⎠
⎞

⎜
⎝
⎛ ++−

2
120,

2
06  = (−3, 6).

∵ AB⊥CD,  ∴ 1
3
60

60
012

−=
+
−

×
+
−

x
,  1

3
12

−=
+

−
x

,  x + 3 = 12,  x = 9.

∴ D = (9, 0)

63. Let B = (x, 0).  ∵ A, B, D are collinear,  ∴ 
4
3

416
96

16
60

=
+
+

=
−
−

x
,

−24 = 3x − 48, x = 8;  ∵ A, C, D are collinear,  ∴ 
4
3

160
6

=
−
−y ,

4y − 24 = −48, y = −6.   ∴ Area = )6)(8(
2
1 = 24 sq. units

65. )
3
6(tan 1−=∠AOX  = 63.43°,  )

4
2(tan 1−=∠COX  = 26.57°,

∴ °=÷°−°+°=∠ 452)57.2643.63(57.26BOX ,
∴ slope = tan 45° = 1
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Answers & Explanatory notes ► A27 ◄

66. ∵ AM = MB and AN = NC,  ∴ MN = BC
2
1  (mid-pt. thm.),

∴ MN = )20(
2
1)57()106(

2
1 22 =++−−  = 10

67. ∵ ∆AOC and ∆BOC have the same height,
∴ AC : CB = area of ∆AOC : area of ∆BOC = 2 : 3,

∴ C = ⎟
⎠
⎞

⎜
⎝
⎛

+
−+

+
+−

32
)5(2)0(3 ,

32
)0(2)8(3  = (−4.8, −2)

68. M = ⎟
⎠
⎞

⎜
⎝
⎛ ++

2
20 ,

2
203 = (11.5, 1),

∴ G = ⎟
⎠
⎞

⎜
⎝
⎛

+
+

+
+

21
)1(2)10(1 ,

21
)5.11(2)10(1  = (11, 4)

69. Circumcentre = ⎟
⎠
⎞

⎜
⎝
⎛ ++

2
240 ,

2
018  = (9, 12)

70. Radius = 
2

)024()180( 22 ++−
 = 15,

 ∴ area = 2)15(π = 225π  sq. units

71. P = ⎟
⎠
⎞

⎜
⎝
⎛ ++−

2
53 ,

2
82  = (3, 4),  Q = ⎟

⎠
⎞

⎜
⎝
⎛ −+−

2
33 ,

2
02  = (−1, 0).

Let C = (x, y).  ∵ PC ⊥ XY,  ∴ 
28
35

3
4

+
−

×
−
−

x
y  = −1,  

3
4

−
−

x
y  = −5,

y − 4 = −5x + 15,  5x + y = 19 ……(1);  ∵ CQ ⊥ XZ,

∴ 
02

33
1
0

−−
+

×
+
−

x
y  = −1,  

3
1

1
=

+x
y ,  3y = x + 1,

x − 3y = −1 ……(2);  Solving (1) and (2), we have x = 3.5,
y = 1.5.  ∴ C = (3.5, 1.5)

72. Let H = (x, y).  ∵ PH ⊥ RQ,  ∴ 
53

10
5
5

−−
+

×
−
−

x
y  = −1,  

2
5

−
−

x
y  = 8,

y − 5 = 8x − 16,  8x − y = 11 ……(1);  ∵ QH ⊥ PR,

∴
32
05

5
1

+
−

×
−
+

x
y  = −1,  

5
1

−
+

x
y  = −1,  y + 1 = −x + 5,

x + y = 4 ……(2); Solving (1) and (2),  we have x = 
3
5 , y = 

3
7 .

∴ H = ⎟
⎠
⎞

⎜
⎝
⎛

3
7 ,

3
5
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UUNNII TT   1133    TTRR II GGOO NNOOMM EETTRR IICC   RREELLAA TT IIOO NNSS

1. A 2. D 3. D 4. C 5. B 6. A 7. C 8. A
9. D 10. D 11. B 12. C 13. B 14. A 15. B 16. C
17. A 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 35. D 36. A 37. C 38. C 39. D 40. C
41. D 42. D 43. B 44. A 45. B 46. B 47. B 48. C
49. A 50. D 51. A 52. C 53. C 54. D 55. A 56. C
57. A 58. B 59. B 60. A 61. D 62. C 63. C 64. D
65. B 66. A 67. C 68. A

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
17. AB = 445tan4 =°÷ ,  2445sin4 =÷=BD ,

CD = 2230sin24 =° ,  BC  = 6230cos24 =° ,

∴ area = 2cm )834(
2

6222
2

44
+=

×
+

×

22. ∵ AS : AP : PS = 2:3:1 ,  ∴ AB : PS = 2:)31( + ,
∴ area of ABCD : area of PQRS = 4:)324(2:)31( 22 +=+

= 2:)32( +

23. ∵ X, Y and Z are similar,  ∴ X : Y : Z = 222 2:)3(:1  = 1 : 3 : 4
24. 3)5cos(612 =°+− x ,  )5cos(6332 °+=− x ,

2
1

6
3)5cos( ==°+x ,  x + 5° = 45,  ∴ x = 40°

25. 13
13

)13(2
13

2tan1 +=
−

+
=

−
=+ x ,  3tan =x ,  ∴ x = 60°

30. = 
x
x

x
xx

222 sin
cos2

cos1
)cos1()cos1(

−=
−

+−−

31. = 
θcos

1
θcos
θcos

θcos
θsin

22

2

2

2

=+

32. = x
x

xxx
x

xxx 2
2

222

2

224

tan
cos

)cos(sinsin
cos

cossinsin
=

+
=

+

33. = )
cosθ

θsin)(
sinθ

θcos()
cosθ

1θcos)(
sinθ

1θsin(
2222 −−

=
−− = sin θ cos θ

35. 5θ4cosθ5sin 22 =+ , 5sin2θ + 4(1 − sin2θ) = 5, sin2θ = 1,
∴ sinθ = 1

38.
sinθ
cosθ

cosθ
sinθ

tanθ
1tanθ +=+=

cosθ sinθ
1

cosθ sinθ
θcosθsin 22

=
+

=
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Answers & Explanatory notes ► A29 ◄

39. xxx
x
x 222

2

2

sin2sincos
cos
sin

=+⋅=

40.
θθ

θθ
θ
θθθ

cos
1

cos
sincos

cos
sinsincos

22

=
+

=⋅+=

43. ∵ 2y  = 222222 )()( baba −−+
      = ))(( 22222222 babababa +−+−++

     = 224 ba ,  ∴ y = 2ab,  ∴ 22
2tan

ba
ab
−

=θ

θ
ya b2 2+

a b2 2−

Q.43

44. 10x = 4.444……
−      x = 0.444……

 9x = 4

∴ x = θtan  = 
9
4 ,

∴ 
97

975
97
5

94
9

94
4cosθsinθ

2222

−
=

−
=

+
−

+
=−

45.
2
3sin2θ3 = ,  

2
3sin2θ = ,  2θ = 60°,  ∴ θ = 30°

46. 0sinθ3cosθ =− ,  sinθ3cosθ = ,  
3

1tanθ = ,  ∴ θ = 30°

48. 3)sin(2 =+ yx ,  
2
3)sin( =+ yx ,  x + y = 60° …… (1);

3)tan(3 =− yx ,  
3
3)tan( =− yx ,  x − y = 30° …… (2);

Solving (1) and (2), we have x = 45°, y = 15°.

49. °+°≤°−° 30cos45tan30sin60tan xx  ,  
2
3

2
1)3( +≤− xx ,

2
13)13( +

≤−x ,  
)13(2

13
−

+
≤x ,  

)13(2
)13( 2

−
+

≤x ,  
4

324 +
≤x ,

∴ 
2

32 +
≤x

50. ∵ AB = PR = diameter of circle, ∴ AB : PQ = PR : PQ = 1:2
51. ∵ Radius of 1C : radius of 2C  = 2 : 1,

∴ area of 1C : area of 2C  = 22 1:2  = 4 : 1

53. h = 6sin45° = 23)
2

1(6 = ;

27
2

23
=

×AB , ∴ 29
23

54
==AB

X

Y Z

30OQ.51

h

A

C 6 B
45O

Q.53

54. Let AB = BC = a.

3
32

3
2

60tan
2 aaaCD ==

°
= ,  aaCE 3

30tan
=

°
= ,
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∴ CD : DE = 1:2
3
3:

3
32)

3
323(:

3
32

==−
aaaaa

55. Let AD = DC = a.

3
34

3
22

30cos
2 aaaBC =×=

°
= ,  

2
330cos aaEC =°= ,

∴ BE : EC = 
2
3:)

2
3

3
34( aaa

−  = 
2
3:

6
35 aa  = 5 : 3

56. Let AD = BD = a.
∠ABD = 30° (base ∠s, isos. ∆),  ∠BDC = 60° (ext. ∠ of ∆),

∴ CD = BD cos60° = 
2
a , ∴ CD : AD = aa :

2
 = 1 : 2

57. = 222 )cos(sin xx +  = 1
58. = )sin)(cossin(cos 2222 xxxx −+ = )sinsin1)(1( 22 xx −−

= x2sin21−
59. = sin2θ + cos2θ (sin2θ + cos2θ) = sin2θ + cos2θ(1) = 1

60. = 
θcos1
θsin

θcos1
)θcos1(θcos 2

+
+

+
+  = 

θcos1
θsinθcosθcos 22

+
++

= 
θcos1
1θcos

+
+  = 1

61. = ⎟
⎠
⎞

⎜
⎝
⎛ +

θsin
θcos

θcos
θsinθcos2  = ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ +
θcosθsin
θcosθsinθcos

22
2  = sinθ cosθ

62. = 
θ

θ
θ

θ
cos

sin1
sin1

cos −
+

−
 = 

)sin1(cos
)sin1(cos 22

θθ
θθ

−
−+

= 
)θsin1(θcos

θsinθsin21θcos 22

−
+−+ = 

)θsin1(θcos
θsin22

−
−  = 

θcos
2

65.
2
3θcosθsin =+ ,  22 )

2
3()θcosθ(sin =+ ,

4
9θcosθcosθsin2θsin 22 =++ ,  1

4
9θcosθsin2 −= ,

∴ 
8
5

2
1

4
5θcosθsin =×=

66. = ......44cos45sin44sin......2sin1sin 22222 +°+°+°++°+°
   °+°+ 1cos2cos 22

= ooooo 45sin)44cos44(sin......)1cos1(sin 22222 +++++

= 2)
2

1(144 +×  = 44.5

67. =
°

×
°

××
°

×°××°×°
2tan

1
4tan

1......
44tan

144tan...4tan2tan  = 1
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68. 1)20θtan(θtan =°+ ,  1)20θtan(
)θ90tan(

1
=°+×

−°
,

)θ90tan()20θtan( −°=°+ ,  θ9020θ −°=°+ ,  °= 70θ2 ,
∴ °= 35θ

UUNNII TT   1144    AAPPPPLL II CCAA TTII OONN   OO FF   TTRRIIGGOONN OOMM EETTRRYY

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 35. D 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 72. A
73. C 74. A 75. C 76. B

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
14. Let  θ be the inclination of second slope.

∵
3
1θtan = , ∴ 

10
1

31
1θsin

22
=

+
= , 

10
3θcos = .

Total vertical distance = 
10
116014sin220 ×+°  = 103.82,

total horizontal distance = 
10
316014cos220 ×+°  = 365.25,

∴ angle of depression = )
25.365
82.103(tan 1−  = 15.9°

16. Angle of elevation = )
12
4(tan 1−  = 18.4°

20. Let x m be the height of the flagstaff.

°
+

° 25tan46tan
xx  = 150,  )

25tan
1

46tan
1(

°
+

°
x  = 150,

∴ x = )
25tan

1
46tan

1(150
°

+
°

÷  = 48.2

21. 1510
65tan20tan

×=
°

−
°

OROR ,  )
65tan
1

20tan
1(

°
−

°
OR  = 150,

∴ OR = )
65tan

1
20tan

1(150
°

−
°

÷  = 65.8 m
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22. Let h m be the height.

°
−

=
° 39tan

55
72tan

hh ,  h tan39° = h tan72° − 55tan72°,

h(tan72° − tan 39°) = 55tan72°,  ∴ h = 74.6

23. 12035tan
24tan

=°×
°

+
hh ,  120)

24tan
35tan1( =

°
°

+h ,  ∴ h = 46.6

32. ∠ABC = 360° − 228° − (180° −138°) = 90°,
∴ km  5127202412 22 ==+=AC

34. ∠PAB = 180° − 156° = 24°,
∠PBA = 270° − 225° = 45°.
Let x m be the shortest distance.

460
45tan24tan

=
°

+
°

xx , 460)1
24tan

1( =+
°

x ,

24

12

138O

228O

A

C

B
Q.32

∴ 142)1
24tan

1(460 =+
°

÷=x

35. Shortest distance = 380sin(180° − 110° − 45°)
= 380sin25° = 160.6 km

36. Time taken = 10025cos380 ÷°  = 3.4 h 380km

110O

HKSAR

Q.35

43. The pentagon is formed by five identical isosceles triangles.
Each base angle = 25180)25( ÷÷°×−  = 54°,
base = 254cos15 ×°  = 30cos54°,  height = 15sin54°,

∴ area = 5
2

54sin1554cos30)15( 2 ×
°×°

−π  = 2cm 172

44. DE = 24cos60° = 12,  CE = 24sin60° = 312 ,
AE = 16 − 12 = 4,  BE = 15312 − ,

∴ area = 
2

)15312(4
2

31212 −
+

×

 = 2cm  3.136

15

24
60O

30O

A

E
B

CD

Q.44

45.
7
2

7
45sin2sin =

°
=θ ,  ∴ °= 7.11θ

46. Height = 4sin(180° − 90° − 11.7°) = 4sin78.3° = 3.9 cm
47. Height = 3.9 + 7sin11.7° = 5.3 cm

48. Let AB = AD = DE = BE = x cm.  9
60tan40tan

=
°

++
°

xxx ,

9)
60tan

11
40tan

1( =
°

++
°

x ,  25.3)
60tan

11
40tan

1(9 =
°

++
°

÷=x .

∴ Area = 
2

)25.3)(925.3( +  = 2cm 9.19

49. Let r cm be the radius.  18
30sin

=+
°

rr ,  2r + r =18,  ∴ r = 6

52. Let a be vertical distance between A and B.
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Slope of 
4
aAB = ,  slope of 

5
2aCD = ,  slope of 

8
3aEF = ,

∵ 
48

3
5

2 aaa
>> ,  ∴ CD has the greatest gradient.

53. Let a be vertical distance between A and B.  
4

10tan a
=° ,  ∴ a =

4tan 10°.

Let θ  be inclination of PQ.  
3
10tan4

6
2tan °

==
aθ , ∴ °= 2.13θ

54.
y
x

=°28tan . Let θ  be the angle of depression.

°== 28tan22tan
y
xθ , ∴ θ  = 46.8°

x

x
28O

θ

y

Q.54

59.
60
30tan =∠OPQ , ∠OPQ = 26.57°;

22 6030
20sin

+
=∠OPG , ∠OPG = 17.35°;

∴ Angle of elevation = 26.57° + 17.35° = 43.9°

60. ∵ ∠SBC = 20° + 40° = 60° and 2
50

100
==

SB
BC ,  ∴ ∠CSB = 90°,

∴ SC = 100sin60° = 350  m
61. ∠SCB = 180° − 90° − 60° = 30°,

∴ the bearing is S(30° + 40°)W or S70°W.
62. RB = RA + QC = 8cos20° + 12cos50° = 15.23,

PB = PC + QA = 12sin50° + 8sin20° = 11.93,
∴ PR = 22 93.1123.15 +  = 19.3 km P C B

A

R

Q
50O

20O

Q.62

64. AQ = RC − PA = 190sin70° − 140cos60°
      = 108.54,
CQ = RB + BP = 190cos70° + 140sin60°
       = 186.23,
∴ distance = AC = 22 23.18654.108 +

   = 216 m

R B P

A

QC

70O

60O

Q.64

66. AK = AY + BX = 
°

+
° 64tan

6
71tan

6  = 4.99;

99.4
6tan =∠AKH ,  ∠AKH = 50.2°,

∴ bearing of H from K is N50.2°W.

6
H A

K

YX

B

71O

64O

Q.66

68. QR = AP − BQ = 80tan65° − 80tan37°
       = 111.28;

80
28.111tan =∠QPR ,  ∠QPR = 54°,

A P

RQB

37O

65O

Q.68
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∴ bearing of Q from P is 180° + 54° or 234°.

70. 3660tan
2

12
=°×=PY .

Let a cm be the side of square ABCD.

∵ ∆PAB ~ ∆PQR,  ∴ 
PY
PX

QR
AB

= ,

36
36

12
aa −

= ,  aa 1237236 −= ,

372)1236( =+ a ,  ∴ a  = 5.57

P

A B

CD
Q R

X
Y

12

Q.70

71. °=÷°=∠=∠ 23246BAPCAP ,
°=÷°=∠=∠ 31262ABPCBP ,

°=÷°−°−°=∠=∠ 362)4662180(BCPACP .
PM = PN = 4sin23°,

∴ BP = 
°31sin

PM  = 
°
°

31sin
23sin4  = 3.03 cm,

A

B
CP

M N
Q.71

CP = 
°36sin

PN  = 
°
°

36sin
23sin4  = 2.66 cm

75. ∵ AMXBMX ∆≅∆ ,  ∴ ∠MAX = ∠MBX = 250 ÷°  = 25°,
but ∠BAC = 2)50180( ÷°−  = 65°,  ∴ ∠MAN = 65° − 25° = 40°,

∴ MN = ANtan40° = °× 40tan
2

16  = 6.71 cm

76. AM = 
°40cos

AN  = 
°40cos

8  = 10.44,

∴ area = 2)44.10(π  = 2cm 6.342

UUNNII TT   1155    IINN TTRROO DDUUCCTT IIOO NN  TTOO  PPRROO BBAA BB IILL II TTYY

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

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
6. 2, 3 and 5 are prime numbers.
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54.
 target wholeof Area
region shaded of Area  = 2)

3
(

a
a  = 

9
1 ,

 ∴ required probability = 
9

19 −  = 
9
8

55. Let x = total no. of balls. 
9
420

=
−
x

x ,  9x − 180 = 4x,  ∴ x = 36

57. Total no. of  balls = )
5
3

10
11(18 −−÷  = 

10
318 ÷  = 60,

∴ difference = )
10
1

10
3(60 −×  = 12

58. Total no. of coins = )
4
31(12 −÷  = 48

59. Expected value = 
6
16

6
15

6
14

6
13

6
12

6
11 ×+×+×+×+×+×  = 3.5

61. The player can win if the centre of the coin
lies on the middle square of side
(3 − 1 − 1) = 1 cm.

∴ Required probability = 
33
11

×
×  = 

9
1

3
2

Q.61

62. Suppose A is fixed, possible outcomes are:
A

B        D
C

A
B        C

D

A
C        D

B

A
C        B

D

A
D        C

B

A
D        B

C

∴ Required probability = 
3
2

6
4

=

63. 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 = 
4
3

64. 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.

∴ Required probability = 
5
2

50
1010

=
+
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UUNNII TT   1166    MMEEAA SSUURREESS   OOFF   CCEENN TTRRAALL   TTEENNDDEENN CCYY

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 14. D 15. A 16. B
17. D 18. C 19. A 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

EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss
6. )15(5.912158 nn +=+× ,  120 + 12n = 142.5 + 9.5n,  ∴ n = 9
7. a + b + c + d = 418× = 72,

∴ mean = 
5

)7()9()5()4()12( ++−+−+−++ dacba

           = 
5

8)( +++++ edcba  = 
5

872 +  = 16

8. nm − 7 − 12 − 23 = m(n −3),  nm − 42 = nm −3m,  ∴ m = 14
9. Original mean = 5)2444193528( ÷++++  = 5150 ÷  = 30.

Let x be the number.

%)201(30
6

150
+=

+ x ,  636150 ×=+ x ,  ∴ x = 66

14. Present mean age = 
15

2716)618( −×+  = 23.8

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

12.5x  = 7.5y,  
3
5

5.7
5.12

==
x
y ,  ∴ x : y = 5 : 3

18 Rearrange the data:  
5

3k ,  
3

2k ,  
7

5k ,  
4

3k ,  
6

5k ;

∴ 15
7

5
=

k , k = 21

20. ∵ The magnitude and sign of x are not known,
∴ the median cannot be determined.

21. x can be 5, 6, 7, 8.

23. ∵ 9
2
108

=
+ ,  ∴ a should be arranged after 10,

∴ 10≥a , that means,  a > 9
25. ∵ 6 and 7 are smaller than 8 which is the median,

∴ there are two cases:
(1)   p − 7 and p − 2 are the middle 2 numbers, then
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       8
2

)2()7(
=

−+− pp ,  2p − 9,  p = 12.5

(2)  7 and p − 2 are the middle 2 numbers, then

      8
2

)2(7
=

−+ p ,  p + 5 = 16,  p = 11

∵ p is an integer,  ∴ 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, 2x , 2x , 2x .
∵ The mode is changed,  ∴ the new mode cannot be determined.

35. Mean = 
3

8193 11214 +++ ++ xxx

 = 
3

333 442414 +++ ++ xxx

      = 
3

)331(3 314 +++x

 = 3134 ⋅x

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

43. ∵ Mode  = 15,  ∴ a  = 15.  6172219151513 ×=+++++ b ,
∴ b = 102 − 84 = 18

44. ∵ Median = 10,  ∴ c = 10.  ∵ Mode = 8,  ∴ a  = b = 8.
5101088 ×=++++ ed ,  d + e = 24,  but d and e should be

different integers which are greater than 10, ∴ d = 11, e = 13

45. 12
6
172

3252
2418 =×=

+++
××=a

46. Let a = 2k,  b = 5k,  c = 2k,  d = 3k.

35
2

32
=

+ kk ,  5k = 70,  k = 14,  ∴ d = 3(14) = 42

47. 49172 ×=+++ yx , x + y = 17 ……(1);
)6635(8.96176352 +++=×+++× yx ,  3x + 6y = 84 ……(2);

Solving (1) and (2),  we have x = 6,  y = 11
48. )13202418(86.713102098247186 ++++=×+×++×+× kk ,

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. Sets I and III are evenly distributed,  while “20” is an extreme

datum in set II.
64. ∵ ayx 2=+ ,  bzy 2=+ ,  czx 2=+ ,

∴ cbazxzyyx 222)()()( ++=+++++ ,
)(2)(2 cbazyx ++=++ ,  cbazyx ++=++ ,

∴ mean = 
33

cbazyx ++
=

++


