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Answers & Explanatory notes 
 
 

UUNNII TT   11     AAPPPP RROO XXIIMM AATT IIOO NN   AANNDD  EERRRROO RRSS   
 
1. D 2. B 3. C 4. D 5. B 6. C 7. B 8. B 
9. A 10. B 11. A 12. A 13. C 14. A 15. B 16. A 
17. B 18. B 19. C 20. A 21. B 22. C 23. A 24. A 
25. A 26. D 27. B 28. A 29. C 30. A 31. C 32. A 
33. D 34. B 35. A 36. C 37. B 38. C 39. B 40. A 
41. C 42. B 43. D 44. D 45. B 46. D 47. D 48. C 
49. D 50. B 51. A 52. C 53. A 54. C 55. A 56. B 
57. D 58. B 59. A 60. D 61. B 62. C 63. D 64. A 
65. D 66. A 67. C 68. A 69. A 70. D   
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

7.  5 h 23 min )602336005( ×+×= s 19000= s (corr. to the nearest 
1000 s) 

8.  867 h )724867( ÷÷= weeks 2.5= weeks (corr. to 1 d.p.) 
12.  7600042 7600040= (corr. to the nearest 10) 
20.  9010005 9010010= (corr. to 6 sig. fig.) 
24.  Absolute error must be positive. 
25.  Absolute error 35.03.255.402541 =×−×=  
26.  (A) Absolute error 0163.02837.03.0 =−= oC;  
 (B) Absolute error 0003.02837.0284.0 =−= oC 
28.  (A) Degree of accuracy= finest markings 5= mm;  
 (B) Max. error 5.22mm 5 =÷= mm 
31.  A: Max. error 5000210000 =÷= g;  
 B: Max. error 50021000 =÷= g;  
 C: Max. error 5210 =÷= g;  
 D: Max. error 5.021 =÷= g. ∴ The answer is C. 

32.  Relative error
21
1

5.52
505.52

=
−

=  

33.  Relative error
150

1
375

25
=

÷
=  

34.  % error %5.16%100
54.257

54.257300
=×

−
=  

35.  % error %03.0%100
15.15

201.0
=×

÷
=  

36.  % error %14.7%100
140
10

=×=  
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► A2 ◄ Answers & Explanatory notes 
 

41.  Upper limit 24050)2100(24000 =÷+=  
43.  91.45 and 92.5 will be rounded off to 91 and 93 respectively when 

correct to the nearest integer. 
44.  Lower limit 75.6)25.0(0.7 =÷−= m2, upper 

limit 25.7)25.0(0.7 =÷+= m2, i.e. the actual area lies between 
6.75m2 and 7.25m2.  ∴ D (7.26m2) lies outside this range. 

45.  Lower limit 442)]21.04.9()21.07.12[( =×÷−+÷−= cm 
46.  Upper limit 225)21010( 2 =÷+= cm2 
47.  Upper limit 65.56)2118()21.06.7()2130( =÷++÷++÷+= cm 
 Lower limit 55.54)2118()21.06.7()2130( =÷−+÷−+÷−= cm 
48.  Upper limit 6.95)21.09.53()21.06.30(180 =÷−−÷−−=  
50.  Lower limit of 45.8)21.04.21()22.00.30( =÷+−÷−=− ab  
 Upper limit of 75.8)21.04.21()22.00.30( =÷−−÷+=− ab  

51.  Lower limit of 
15.17
25.56

21.01.17
25.05.56
=

÷+
÷−

=
y
x  

 Upper limit of 
05.17
75.56

21.01.17
25.05.56
=

÷−
÷+

=
y
x  

53.  59 km/h 39.16
s3600
m 59000

== m/s (corr. to the nearest 0.01 m/s) 

58.  Relative error of Yuki 00041.0
14159.3

14159.3142.3
=

−
=  

 Relative error of Wincy 0013.0
14159.3

14159.3
7
22

=
−

=  

59.  Max. error 00125.040021 =÷÷= mm 

60.  Relative error 005.0

3
2

3
267.0
=

−
=  

61.  % error %298.0%100
2

41.12
=×

−
=  

62.  Upper limit 2.4%544 =×+= oC 

63.  Lower limit 8.94
80
19696 =×−= beats/s 

64. 8843.4345 m 43.8843= m (corr. to the nearest 0.01 m),  
 ∴ it cannot be the actual height. 
65.  Max. error 027.0%0375.072 =×= ,  
 ∴ the actual speed lies between )027.072( ± km/h. 
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66.  Lower limit 875.148%
4
3150150 =×−= g, upper 

limit 125.151%
4
3150150 =×+= g,  ∴ actual weight lies between 

148.875 g and 151.125 g.  ∴ A (148.85 g) lies outside the range. 
67.  Upper limit 8.23)21.04.14()21.01.38( =÷−−÷+= cm 

68.  Lower limit
101

1995
22100
2102000
=

÷+
÷−

= cm 

69.  Lower limit 405)5.015)(5.020()5.025)(5.030( =++−−−= cm2 
70.  Upper limit 5.38)5.016()5.022()5.075( =−−−−+= cm 
 

 
UUNNII TT   22     FFAA CCTT OORRII ZZAATT II OONN  OOFF   SSIIMMPP LLEE   PPOOLLYYNN OOMMII AALLSS   ((11))   
 
1. A 2. B 3. D 4. C 5. C 6. B 7. A 8. C 
9. A 10. C 11. D 12. B 13. A 14. C 15. B 16. D 
17. C 18. B 19. C 20. C 21. C 22. D 23. A 24. B 
25. A 26. C 27. A 28. A 29. D 30. C 31. D 32. C 
33. B 34. A 35. B 36. B 37. A 38. B 39. B 40. A 
41. A 42. C 43. D 44. B 45. C 46. B 47. B 48. B 
49. C        
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

10. ))(()()( bayxbyxayx −−=−−−=  
13. )4)(2(5)]2(2)[2(5 ++=+++= aaaa  
14. )32)((6)(18)(12 xyyxyxxyxy +−=−+−=  
15. )1)(3(4)]3(2)[3(4)3(4)3(8 2 −−=−+−=−+−= mmmmmm  
16. ]3)(4)[(3)(9)(12 2 pqpqpqppqp −−−=−−−=  
 )4)((3 qpqp −−=  
17. )331()(2)](31[)(2 22 yxyxyxyx −−+=+−+=  
19. )]())[(())(())(( mnnmyxyxmnyxnm +−−−=−+−−−=  
 )(2)2)(( xynnyx −=−−=  
23. )23)((])(2)[()()(2 2 babaabababaaba −−=+−−=−+−=  
24. )34)(13()]13(3)[13()13()13(3 2 xxxxxx −−=−−−=−−−=  
27. )13)(5()5()5(3 222 −+=+−+= aaaaa  
28. )32)(25()23)(52()52(2)52(3 22222 −−=−−=−−−= kkkkkkk  
30. )7)(4()4(7)4( yxyyyyx +−=−+−=  
34. )4)(2()2(4)2()2( +++=+++++= yxzxzxzxyzxx  
35. ))(()()()( cnbmanmnmcnmnbnmma +−−=−+−−−=  
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39. )2()()]([)()()( 2232 nmnmnmmnmnmnmm −−=−+−=−+−=  
40. 322 )()()()]2(3[)( babababaaba −=−−=+−−=  
41. ))((2)]())[()(( nmnmnnmnmnmnm −+=−−+−+=  
45. )5)(2()2()2(5 qqpqpqqp +−=−+−=  
46. )6)(2()2()2(6 tkktkttktk −−=−−−=  
48. )241)(3()241()241(3 yxwyyxwyxy −−+=−−+−−=  
49. )51)(10()51(10)51( bccbcbccbbccc −−−=−−−−−=  

)15)(10( −+−= cbccb  
 
 

UUNNII TT   33     AALLGG EEBB RRAAII CC   FFRRAACCTT IIOONNSS   
 
1. B 2. B 3. D 4. A 5. B 6. B 7. B 8. D 
9. A 10. C 11. D 12. A 13. B 14. C 15. C 16. D 
17. B 18. A 19. C 20. C 21. A 22. D 23. A 24. B 
25. C 26. D 27. A 28. A 29. C 30. D 31. A 32. B 
33. A 34. C 35. B 36. A 37. B 38. D 39. D 40. C 
41. D 42. A 43. B 44. C 45. C 46. A 47. A 48. D 
49. A 50. C 51. C 52. A 53. D 54. A   
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

13. 
4
73

)2)(4(
)73)(2(

)4(2)4(
)2(7)2(3

+
−

=
−+
−−

=
+−+
−−−

=
b
a

bab
aba

bbba
babaa  

26. 2)1(
)1()1(

)1()1(
)1(

m
mamb

nbna
nm

−
−+−

×
−+−

−
=  

2)1(
))(1(

))(1(
)1(

−
+−

×
+−

−
=

m
bam

ban
nm

m
m

m
m

−
=

−
−

=
11

 

33. 2
3

)3(2
3
26

3
2

3
6

−=
−
−

=
−
−

=
−

−
−

=
t

t
t

t
t

t
t

 

37. 2

2

)1()1(3
1

+
−

+
−

=
x

x
x
x

2

2

)1(3
3)1)(1(

+
−+−

=
x

xxx  

2

2

2

22

)1(3
12

)1(3
31

+
−−

=
+
−−

=
x
x

x
xx  

38. 
)23(5)23(3)32(5)23(3 nm

nm
nm

nm
mn

nm
nm

nm
−
−

−
−
+

=
−
−

+
−
+

=  

)23(15
)(3)(5

nm
nmnm

−
−−+

=
)23(15

82
nm

nm
−
+

=  

39. 
babaab

ab
baab
abab

bab
b

baa
a

+
=

+
=

+
+

=
+

+
+

=
7

)(
7

)(
52

)(
5

)(
2  
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42. 
1)1)(1(

))(1(
)1()1(
)1()1(

+
−

=
+−
−−

=
−+−
−−−

=
y

yx
yxy

yxxy
xyxyy
xyyxyx  

47. 
))(1(
))(1()1(

)1()1(
)1()1()1(

qpp
qpppq

pqpp
pqpppq

−+
−−

÷−=
+−+
−−−

÷−  

1
1)1(

−
+

×−=
p
ppq )1( +−= pq  

49. 
)12(6

32
)12(6

)32(2)12(3
)12(3

32
)12(2

12
−
+

=
−

−−−
=

−
−

−
−
−

=
y

y
y

yy
y

y
y

y  

50. 
yxyxyxyxyx

yx
−

=
−

+
−

=
−

+
−
−

=
8353

)(
)(5
2  

51. 
)()(
)()(

)()(
)()(

cdbcda
cdbcda

dcbdca
dcbdca

+−+
−−−

−
+++
−+−

=  

))((
))((

))((
))((

cdba
cdba

dcba
dcba

+−
−−

−
++
−+

=  

dc
dc

cd
cddc

cd
cd

dc
dc

+
−

=
+

−−−
=

+
−

−
+
−

=
)(2)(  

52. 
1
1

1
111)11()11(

−
+

=
−

×
+

=
−

÷
+

=−÷+=
a
a

a
a

a
a

a
a

a
a

aa
 

53. )11(1
ba

−÷=
ab

ab
ab

ab
−

=
−

÷= )(1  

54. 
x

x
x

x
x

x
x

1)
1

(1]
1

)1(1[1)1
1

1(1 +
−=

+
−

÷=
+
+−

÷=−
+

÷=  

 
 
UUNNII TT   44     UUSS EE   OOFF   FFOORRMM UULLAA SS   
 
1. A 2. C 3. A 4. B 5. B 6. D 7. B 8. D 
9. D 10. D 11. A 12. C 13. B 14. A 15. D 16. B 
17. C 18. C 19. B 20. A 21. B 22. A 23. D 24. D 
25. C 26. A 27. B 28. B 29. B 30. D 31. A 32. B 
33. D 34. D 35. A 36. D 37. D 38. B 39. C 40. A 
41. B        
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

8.  
6
362

+
+−

=
b

b , bb 36122 +−=+ ,  ∴ 18=b  

15.  wzwxuyux −=+ , uxwxwzuy −=+ ,  ∴ 
uw
wzuyx

−
+

=  

17. xaabxb −=+ , baxabx −=+ ,  ∴ 
1+

−
=

ab
bax  
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18. abaybx =+ , ayabbx −= ,  ∴ 
yb

bxa
−

=  

19. qpxbax 2663 +=+ , bqpxax 6263 −=− ,  ∴ 
pa
bqx

63
62

−
−

=  

20. 
ut

D 11−= , 
t
Dt

t
D

u
−

=−= 11 ,  ∴ 
Dt

tu
−

=  

21. 
100

)
100

1( PnRPnRPA +=+= , 
100
PnRPA =− ,  ∴ 

Pn
PAR )(100 −

=  

22.  Size of each interior angle o
o

144
10

180)210(
=

×−
=  

29. 
m
64

5.02
12 ×
×

=
m
64

= , 
m
644 = ,  ∴ 16

4
64

==m  

34. )1(32)1( +−+=+ xxxy , 12 −−=+ xyxy , xyxy −−=+ 21 , 

)2(1 +−=+ yxy ,  ∴ 
2
1

+
+

−=
y
yx  

35. anaank 3)1( =++ , ankakank 3=++ , kanankak −=+ 3 ,  

 ∴ 
kaa
kakn
−
+

=
3

 

36. )(222 azyx −= π , 22

2

y
xaz

π
=− ,  ∴ 22

2

y
xza

π
−=  

37. 1+=− xay , 2)(1 ayx −=+ ,  ∴ 1)( 2 −−= ayx  

38. 385)1102)(110)(10(
6
1

=+×+=  

39. )10...21()20...21( 222222 +++−+++=  

 2485385)1220)(120)(20(
6
1

=−+×+=  

40. 2)10(
2
1180 t= , 362 =t ,  ∴ 636 ==t  

41.  Distance travelled in the 4th second 
 = distance travelled in 4 seconds–distance travelled in 3 seconds 

 35)3)(10(
2
1)4)(10(

2
1 22 =−= m 
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UUNNII TT   55     IIDDEENN TT II TT II EESS   
 
1. A 2. A 3. C 4. A 5. B 6. B 7. C 8. D 
9. B 10. C 11. A 12. B 13. C 14. A 15. A 16. D 
17. B 18. B 19. B 20. D 21. A 22. D 23. C 24. A 
25. D 26. D 27. C 28. A 29. A 30. B 31. A 32. C 
33. D 34. D 35. A 36. C 37. D 38. B 39. B 40. A 
41. C 42. B 43. C 44. C 45. B 46. B 47. B 48. A 
49. B 50. B 51. D 52. D 53. C 54. B 55. A 56. D 
57. C 58. D 59. D 60. A 61. A    
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

3. 6−=B ; 4)6( =−−A , 264 −=−=A  
4. 592)12)(5( 2 ++−=+− xxxx ,  ∴ 2−=A , 9=B , 5−=C , 
 ∴ 2592 =−+−=++ CBA  
5. 7)( =−=−−=+− BBAxAxBAxAx ,  ∴ 7−=B  
6. )65()1)(6( 2 −+=−+ xxAxxA  AAxAx 652 −+=  
 )1(3 2 −+−= CBxx ,  ∴ 3=A ; 15)3(5 ==− B ,  ∴ 15−=B ; 

)3(61 −=−C ,  ∴ 17118 −=+−=C  
7. 1022)2()2)(( 22 −−=−−+=+− CxxBxBAAxxBAx ,  
 ∴ 2=A ; 102 −=− B ,  ∴ 5=B ; 15)2(2 −=−=−C ,  
 ∴ 1=C  
12. 41244)2( 2222 ++=++=+ xBxAxxAAx , 124 =A ,  ∴ 3=A ,  

∴ 932 ==B  
13. DxxCCxxCx −+=+−=− 82)( 2222 , 82 =− C ,  ∴ 4−=C ; 
 16)4( 2 =−=− D ,  ∴ 16−=D  
14. 2222 2)( babxxabax ++=+ ; 2222 2)( dcdxxcdcx ++=+ ;  
 ∴ 22 ca = , cdab = , 22 db = ,  ∴ II must be true. 
20. )2(9)(3 2222 bababa +−=−= 22 9189 baba +−=  
26. 222 )1.0()1.0)(200(2200)1.0200( +−=−=  
27. 222 )1.0()1.0)(25(225)1.025( ++=+=  
28. 4914)7( 22 +−=− ppp 34491549)14( =+−=+−= pp  
38. QPxxxx +=−=+− 22964)38)(38( ,  ∴ 9−=P , 64=Q  
39. 22 )5.0(50)5.050)(5.050( −=−+=  

40. aa :23: = , 
a

a 2
3
= , 62 =a ;  

 ∴ 2464)2)(2( 2 =−=−=+− aaa  
41. 93)()3( +=−+=−+ xBxBAxBAx , 93 =− B , 
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 ∴ 3−=B ; 13 =−A ,  ∴ 4=A  

42. 
)1(

)1(
1 −

−−
=−

− xx
xBAx

x
B

x
A

)1(
35

)1(
)(

−
−

=
−
+−

=
xx
x

xx
BxBA , 

 ∴ 3−=B ; 5)3( =−−A ,  ∴ 2=A  
43. ( )( ) ( ) ( )( )pzpypppbpa −−−−−  

= ( )( ) ( )( ) 0)0( =−−−− pzpypbpa  
44. = ( )[ ] ( ) ( )222 2 cbcbaacba ++++=++  
 = 222 222 cbcbacaba +++++  
45. = ( )[ ] ( ) ( ) 222 2 rrqpqprqp +−−−=−−  
 = 222 222 rqrprqpqp ++−+−  

46. 51
−=+

x
x , ( )2

2

51
−=⎟

⎠
⎞

⎜
⎝
⎛ +

x
x , 2512 2

2 =++
x

x , 

 ∴ 231
2

2 =+
x

x  

47. 6=− ba , ( ) 22 6=− ba , 362 22 =+− baba , 36220 =− ab ,  
 ∴ 8−=ab  
48. ( ) 81 2 =+ x , 8122 =++ xx , 722 =+ xx ,  ∴ xxx 7752 −=−  
49. )1()1)(1)(1( 256422 +++−= xxxx  

...)1()1)(1)(1( 256844 =+++−= xxxx  
1)1)(1( 512256256 −=+−= xxx  

50. 5))(( 22 =−=−+ nmnmnm , 522 −= mn ; 
( ) 22 42)2( nmnmnm −=+−  = 222 320)5(4 mmm −=−−  

51. ( )[ ] ( )[ ]5 5 −−+−= yxyx = ( ) 2525 2222 −+−=−− yxyxyx  
52 ( )[ ] ( )[ ]baba 27 27 ++−+= = ( ) ( ) 2222 4491427 baaba −++=−+  
53. ( )[ ] ( )[ ]3 3 −+−−= qpqp = ( ) 963 2222 −+−=−− qqpqp  
54. ( )[ ] ( )[ ]16 16 +++−= nmnm = ( ) 1123616 2222 −−−=+− nnmnm  

55. ( )( )[ ] ( )2222 bababa −=+−= = 4224 2 bbaa +−  
56. ( ) 222 2 bababa +−=− = abbba 22 222 −+−  
 ( )( ) abbbaba 22 2 −+−+= ,  ∴ abbk 22 2 −=  
57. The number = ba +10 , square of the number 

= ( ) 222 2010010 bababa ++=+  
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UUNNII TT   66     FFAA CCTT OORRII ZZAATT II OONN  OOFF   SSIIMMPP LLEE   PPOOLLYYNN OOMMII AALLSS   ((22))   
 
1. A 2. C 3. B 4. A 5. D 6. D 7. B 8. A 
9. C 10. D 11. A 12. C 13. A 14. B 15. A 16. D 
17. A 18. B 19. D 20. B 21. A 22. B 23. D 24. A 
25. C 26. D 27. A 28. D 29. B 30. D 31. A 32. A 
33. B 34. C 35. A 36. D 37. B 38. D 39. C 40. C 
41. A 42. C 43. B 44. B 45. A 46. B 47. D 48. D 
49. C 50. C 51. A 52. A 53. B 54. D 55. A 56. D 
57. C 58. B 59. B 60. C 61. C 62. B 63. D  
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

2. ∵ ( )22 525 aa =  and ( )( )35230 aa = ,  ∴ number needed 932 ==  
3. ∵ ( )22 24 xx =  and 239 = ,  ∴ term in the blank ( )( ) xx 12322 ==  

13. ( )144
2
1 2 ++= xx = ( )212

2
1

+x  

15. ( )[ ]273 +−= yx = ( )2733 +− yx  
16. ( )[ ]2241 −+= p = ( ) ( )22 74841 −=−+ pp  
17. ( )[ ]25 baa −−= = ( ) ( )22 4555 abbaa −=+−  
18. ( ) ( )[ ]848415 +++−= xx  
 ( )[ ] ( ) ( )222 2155162158215 xxx −−=−−=+−= = ( )22155 x+  
19. ( ) ( )[ ]223 yxyx −++= = ( ) ( )22 5463 yxyxyx −=−++  
20. ( ) ( )[ ]233 yxyx +−−= = ( ) ( )22 4233 yxyxyx −=−−−  
 ( )[ ] ( )22 2422 yxyx −=−=  

27. ( ) ( )( )kkk 3131
3
191

3
1 2 −+=−=  

30. ( )[ ] ( )[ ]xbaxba −−+−= 3 3 = ( )( )xbaxba −−+− 3333  
31. ( )[ ] ( )[ ]pppp 65 65 −+++= = ( )( ) ( )( )pppp −+=−+ 15755557  
33. ( )[ ] ( )[ ]qpqp +−++= 21 21 = ( )( )qpqp 221221 −−++  
34. ( )[ ] ( )[ ]yxxyxx −−−+= 38 38 = ( )( )yxyx +− 511  
35. ( ) ( )[ ] ( ) ( )[ ]3572 3572 +−−++−= xxxx  
 = ( )( ) ( )( )1037410347 +−=−−− xxxx  
36. ( ) ( )[ ]22 32252 yxyx −−+=  
 = ( ) ( )[ ] ( ) ( )[ ]yxyxyxyx 325 3252 −−+−++  
 ( )( )yxyx 134762 ++=  
37. ( ) ( )[ ] ( ) ( )[ ]qpqpqpqp 2724 2724 −−−−+−=  
 = ( )( ) ( )( )qpqpqpqp 10653101815 +−=+−  
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38. ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ +⎥

⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ +=

x
x

x
x

x
x

x
x 11 11 = ( ) 422 =⎟

⎠
⎞

⎜
⎝
⎛

x
x  

40. ( )( )111 448 −+=− aaa = ( )( )( )111 224 −++ aaa  
 = ( )( )( )( )1111 24 −+++ aaaa ,  ∴ The answer is C. 
41. ( )( )249251249251249251 22 +−=− = 5002 ×  
42. ( ) ( )22 5.55.105 − = ( )( ) 1001105.55.1055.55.105 ×=−+  
45. ( ) 22 67 −−= x = ( )( ) ( )( )1316767 −−=−−+− xxxx  
46. ( )( ) ( )qpqpqp +−−+= 3 = ( )( )3−−+ qpqp  
47. ( )( ) ( )baababa −−−+= 222  
 ( )( ) ( )( )babaababa +−=−+−= 222  
48. ( ) ( ) ( )[ ] ( )[ ]94 9494 22 −−−+=−−= aaaaaa  
 ( )( ) ( )( )39539395 +−=+−= aaaa  
49. ( ) ( )2222 244 +−=++−= qpqqp = ( )[ ] ( )[ ]2 2 +−++ qpqp  
 ( )( )22 −−++= qpqp  
50. ( ) ( )22222 2542025 yxyyxyxy +−=++−=  
 ( )[ ] ( )[ ]yxyyxy 25 25 +−++=  ( )( )yxyx −−+= 535  

( )( )yxyx ++−= 535  
51. ( )( ) ( )yxyxyx 333 −−−+=  = ( )( )133 −+− yxyx  

52. ( ) ( ) ( )2222244 396 −−=+−−= yxyyx  
 ( )[ ] ( )[ ]3 3 2222 −−−+= yxyx  ( )( )33 2222 +−−+= yxyx  
53. ( ) ( ) ( ) ( )( )cabcababccbaabc −+−+=−−+= 2222422 222  
 ( ) ( )[ ] ( )( )cabcabcabcab +−+=−−+= 22222 2  
54. ( )( ) ( ) ( )2222 112121 −+=−+++= yyyyyy  

55. ( )22 9−= p = ( )( )[ ] ( ) ( )222 3333 −+=−+ pppp  
56. ( ) ( ) ( )( )2222 nmmnmnnmnm −−=−−−=  
 ( )( )( ) ( )( )2nmnmnmnmmn −+−=−+−=  
57. xyyxyx 844 22 −++= = ( )222 244 yxyxyx −=+−  

58. ( )
( )2

22

2
43

ba
ba

+
−

= = ( )( )
( )

( )
ba
ba

ba
baba

+
−

=
+

−+
2
23

2
223

2  

59. ( )( )
( )2692

5252
xx

xx
+−

−+++
= = ( )( )

( ) ( )32
7

32
37

2 −
+

=
−

−+
x

x
x

xx  

60. ( )
( )( )

( )[ ] ( )[ ]
( )( )( )224

57 57
44

549
222

2

−++
−−−+

=
−+

−−
=

xxx
xx

xx
x  

 = ( )( )
( )( )( ) ( )( )24

12
224

122
22 −+

−
=

−++
−+

xx
x

xxx
xx  

61. ∵ ( )222 310960100 bababa +=++ ,  
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 ∴ length of square ba 310 += ,  
 ∴ perimeter ( ) ( )baba 12403104 +=+= cm 
62. Shaded area ( ) ( )[ ] ( )22 111 +−++−= xxx  

= ( ) ( ) ( )[ ] ( )[ ]12 1212 22 +−++=+− xxxxxx  ( )( )113 −+= xx  cm2 

63. W+X+Y ( )22 nmm −−= = ( )[ ] ( )[ ] ( )nmnnmmnmm −=−−−+ 2  
 
 
UUNNII TT   77     SSII MM UULLTT AANNEEOO UUSS   LL IINN EEAA RR  EEQQ UUAATT IIOONNSS   IINN  TTWWOO  

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

10. 2
3

2
2

−=−
yx , )1(1243 −=− yx ; 1

24
3

=−
yx , )2(423 =− yx ; 

Solving (1) and (2), we have 8,
3
26 == yx . 

13. yxyx +=− 144 , 0210 =+ yx , )1(05 =+ yx ; 84 +=− xyx , 
)2(83 =− yx ; Solving (1) and (2), we have 5,1 −== yx . 

14. ( ) ( ) 7132 −=−+− yx , 753 −=−+ yx , )1(23 −=+ yx ; 
( ) ( ) 143954 −=+−−− yx , 14794 −=−−− yx , 

)2(794 =+ yx ; Solving (1) and (2), we have 5,13 −== yx . 
17. No. of hens x= , no. of rabbits y= ; )1(32=+ yx ; 

10042 =+ yx , )2(502 =+ yx ; Solving (1) and (2),  
 we have 18,14 == yx . 

18. Fraction
y
x

= ; 
2
1

5
=

+y
x , )1(52 += yx ; 

3
21

=
−
y

x , 

)2(233 yx =− ; Solving (1) and (2), we have .9,7 == yx  

 ∴ The fraction is 
9
7 . 

19. Larger number x= , smaller number y= ; ( ) yxyx −=+
5
2 , 

yxyx 5522 −=+ , )1(073 =− yx ; )2(22 += yx , 
 Solving (1) and (2), we have 6,14 == yx . 
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20. Tens-digit x= , units-digit y= ; ( )yxyx +=+ 410 , 036 =− yx , 
)1(02 =− yx ; 361010 ++=+ yxxy , 03699 =++− yx , 

)2(04 =+− yx ; Solving (1) and (2), we have .8,4 == yx  
 ∴ The number is 48. 
22. Present age of Vincent x= , present age of Winnie y= ; 

( )232 −=− yx , )1(043 =+− yx ; ( )222 +=+ yx , 
)2(022 =−− yx ; Solving (1) and (2), we have .6,14 == yx  

 ∴ The difference is .8614 =−  
23. Boat : x m/s, stream : y m/s; ( ) 24030 =− yx , )1(8=− yx ; 

( ) 24020 =+ yx , )2(12=+ yx ; Solving (1) and (2), 
 we have .2,10 == yx  

24. Train: x km/h, car: y km/h; ( ) 144
60
40

=×+ yx , )1(216=+ yx ; 

( ) 1445.1 =− yx , )2(96=− yx ; Solving (1) and (2), 
 we have .60,156 == yx  
26. ( ) ( ) ( ) ( ) 72112 +−=++−=−−+ xBAxBAxBxA ; 

)1(12 −=− BA , )2(7=+ BA ; Solving (1) and (2), 
 we have .5,2 == yA  
27. yxyx −=+ 83 , )1(047 =− yx ; ( ) ( ) 1803083 =+−++ yxyx , 

)2(15029 =+ yx ; Solving (1) and (2), we have .21,12 == yx  
30. ( ) cm +−= 17 , )1(7=+− cm ; ( ) cm += 21 , )2(12 =+ cm ; 

Solving (1) and (2), we have .5,2 =−= cm  
31. ( ) ( ) 814 =−− ba , )1(84 =+ ba ; ( ) ( ) 854 =−− ba , 

)2(854 −=+ ba ; Solving (1) and (2), we have .4,3 −== ba  
32. ( ) ( ) 513 −=+ ba , )1(53 −=+ ba ; ( ) ( ) 113 =+ ab , 

)2(13 =+ ba ; Solving (1) and (2), we have .1,2 =−= ba  

34. 
3
2

1
1
=

+
+

y
x , 2233 +=+ yx , )1(123 −=− yx ; 

2
1

1
1
=

−
−

y
x , 

122 −=− yx , )2(12 =− yx ; Solving (1) and (2), 
 we have .5,3 == yx  

35. Let .1,1 b
y

a
x

==  )1(22 =− ba , )2(753 =− ba ; Solving (1) 

and (2), we have .1,4 == ba   ∴ .1,
4
1

== yx  

36. 
3
2

=
y
x , )1(23 yx = ; 

3
2

6
1
=

+
−

x
y , 12233 +=− xy , 

)2(1532 −=− yx ; Solving (1) and (2), we have .9,6 == yx  
37. )1(1035 =+ yx , )2(19053 =+ yx ; (1)+ (2), 

( ) ( ) 190105335 +=+++ yxyx , 20088 =+ yx ,  ∴ 25=+ yx  
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38. )1(5647 =+ yx , )2(323 =− yx ; )2()1( − , 
( ) ( ) ,3256347 −=−−+ yxyx   ∴ 2476 =+ yx  

39. Let . , byxayx =−=+  )1(1323 =− ba , )2(634 =+ ba ; 
Solving (1) and (2), we have .2 ,3 −== ba   ∴ 2−=− yx  

40. Let .3 ,5 byax =+=− )1(86 =+ ba , )2(2034 =− ba ; 

Solving (1) and (2), we have .4 ,2 −== ba   ∴ 
2
1

4
2

3
5

−=
−

=
+
−

y
x  

41. 1596 =− yx , )1(532 =− yx ; 1046 −= xy , 523 −= xy , 
)2(532 =− yx ; )2()1( − , we have ,00 =  

 ∴ there are infinitely many solutions. 

45. ayx
=+

4
3

6
, ,1292 ayx =+   ∴ 

3
1 ,412 −=−= aa  

 
 
UUNNII TT   88     RRAATT EE   AANN DD  RRAATT II OO   ((11))   
 
1. A 2. C 3. A 4. D 5. C 6. B 7. B 8. D 
9. C 10. B 11. D 12. C 13. B 14. C 15. C 16. A 
17. C 18. D 19. D 20. C 21. A 22. A 23. D 24. D 
25. D 26. B 27. A 28. D 29. A 30. C 31. D 32. B 
33. A 34. C 35. D 36. B 37. B 38. B 39. A 40. D 
41. B 42. C 43. B 44. D 45. C 46. D 47. C 48. B 
49. D 50. B 51. B 52. A 53. C 54. B 55. A 56. D 
57. C 58. D 59. A 60. B 61. D 62. A 63. B 64. C 
65. B 66. D 67. A 68. A 69. D 70. C 71. B 72. C 
73. A 74. C 75. C 76. C     
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

2. 27km/h
1h

27km
1h

27000m
60s601
60m607.5

1s
7.5m

===
××
××

=  

23. 
3
2

52
3
=

−
+

x
x ,  ,10493 −=+ xx   ∴ 19=x  

24. ( ) 4:523:4 =+xx , 
4
5

63
4

=
+x
x ,   ,301516 += xx ∴ 30=x  

32. No.of boys 45
4
340

8
340 =×+×= ,  ∴ no. of boys : no. of 

girls ( ) 7:94580:45 =−=  

36. Let age of man x= . 
3
8

25
=

−x
x , 20083 −= xx ,   ,2005 =x  

 ∴ 40=x  
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37. Let weight of solution x= g. xx
11
928

11
2

=+ ,   ,
11
728 x=  

 ∴ 44
7

1128 =×=x  

40. abacbcabc
c

abc
b

abc
a

::1:1:1
=×××=  

47. 8 : 5 : 2  44000 : 27500 : 11000  C :  B: A == ; let share of B = $x, 

  ,
8
5

3600
=

x   ∴ 2250
8
53600 =×=x  

48. Total amount
10
61602

10
31605.0

10
11602.0 ××+××+××=  

 2.219$=  

49. No. of red balls 60
6
1144

12
3144 =×+×= , no. of blue 

balls ,72
6
2144

12
2144 =×+×=   ∴ no. of red balls : no. of blue 

balls : no. of green balls ( ) 13:6:57260288:72:60 =−−=  

52. ba %20=
5
b

= ,   ,
5
1

=
b
a  ∴ 5:1: =ba  

53. ⎟
⎠
⎞

⎜
⎝
⎛ −= %

3
1331pq p

3
2

= ,   ,
2
3

=
q
p  ∴ 2:3: =qp  

54. ( )%1501+= yx y5.2= ,   ,
2
55.2 ==

y
x  ∴ 2:5: =yx  

56. 
1
2

=
b
a , ba 2= ; ( ) 5

1
522

32
2

3
−=

−
=

+
−

=
+
−

b
b

bb
bb

ba
ba  

59. xyyx 6974 −=+ , yx 210 = ,   ,
5
1

10
2
==

y
x  ∴ 5:1: =yx  

60. 4
2

5
=

+
−

ba
ba , baba 845 +=− , ba 9= ,   ,

1
9

=
b
a  ∴ 1:9: =ba  

61. 
5
2

=
+ ba
b , bab 225 += , ab 23 = ,   ,

2
3

=
b
a  ∴ 2:3: =ba  

62. 
83
yx

= ,  ,
8

3yx = ∴ 9:89:8
8

33:3: ==⎟
⎠
⎞

⎜
⎝
⎛= yyyyxy  

63. 
4

2
3

nmnm −
=

+ , nmnm 3644 −=+ , mn 27 = ,   ,
2
7

=
n
m  

 ∴ 2:7: =nm  

64. 
5
3

1 +
+

=
+ x

x
x

x , 3  ,345 22 =∴++=+ xxxxx  

65. yx 26 = , 
3
1

6
2
==

y
x , 3:1: =yx ; zy 92 = , 

2
9

=
z
y , ;2:9: =zy  

Combining the two ratios, 2:9:3:: =zyx  
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67. 4:3:21:1:1
=

cba
, 3:4:6

4
1:

3
1:

2
1:: ==cba  

70. ∵ 4:3:2:1::: =dcba ,  
 ∴ ( ) ( ) ( ) ( ) 7:343:21: =++=++ dcba ; 

 
3
7

42
=

+ dc , 98
3
742 =×=+ dc  

72. Hot dog: $x, sandwiches: $y, hamburger: $z; 

 yx 45 = , 
5
4

=
y
x , 5:4: =yx ; zy 53 = , 

3
5

=
z
y , 3:5: =zy ; 

 combining the two ratios,   ,3:5:4:: =zyx ∴ 3:4: =zx  

73. Length ( ) 25
6
5260 =×÷= cm, width 525260 =−÷= cm, 

 ∴ area 125525 =×= cm2 
 
 
UUNNII TT   99     RRAATT EE   AANN DD  RRAATT II OO   ((22))   
 
1. A 2. D 3. B 4. A 5. C 6. C 7. D 8. C 
9. A 10. A 11. A 12. C 13. D 14. C 15. A 16. C 
17. D 18. B 19. C 20. C 21. B 22. C 23. A 24. B 
25. C 26. C 27. B 28. C 29. C 30. C 31. B 32. D 
33. D 34. B 35. B 36. B     
   
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss   

4. Let .,2 aQTaPT ==    Area of 23
2

32 aaaPST =
×

=∆ ,  

 area of QRST ( ) ,6
2

33 2aaaa
=

×+
=   

 ∴ area of :PST∆ area of 2:16:3 22 == aaQRST  

5. Let .  , yADxDY ==  ( ) ( ) 2:3
2

2010:
2

10
=

−++ yxyx , 

( ) ( ) 2:330:10 =−+ xx , 
2
3

30
10

=
−
+

x
x , 

14  ,705  ,390220 ==−=+ xxxx  
6. Let area of aADE =∆ , then area of aCDE 3=∆ , 
 area of ∆ADC = area of ∆BCD = 4a,  
 ∴ area of :ADE∆ area of 4:14: ==∆ aaBCD  
7. Area of 422 =×=∆CDE  cm2,  

 ∴ area of ( ) 3
2
124 =×+=∆BCE  cm2 

8. Let area of aABE 2=∆ , then area of aBCE 3=∆ , 
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 area of ,3aCDE =∆  
 ∴ area of :ABC∆ area of CDE∆  ( ) 3:53:32 =+= aaa   
9. Let area of =∆ABD area of xACD =∆ and  
 area of =∆BDE area of ,yCDE =∆  
 ∴ area of :ABE∆ area of ( ) ( ) 1:1: =−−=∆ yxyxACE  
13. The smaller the scale factor is, the stronger is the reduction effect. 

Therefore, the largest value ⎟
⎠
⎞

⎜
⎝
⎛
10
7  has the weakest effect in 

reduction. 

14. Scale factor
4
35.1

2
1

=×=  

22. Actual area ( ) ( ) 80000020052004 =×××=  cm2 80=  m2 

23. Scale 150000:1 == cm : 0.5 km,   
 ∴ actual area ( ) 15.02 2 =×=  km2 
24. == 80000000:1..FR 1cm : 80km,  
 ∴ time taken ( ) 4100805 =÷× h 

27. Length of component =×=
450
2536 2 mm 

30. 
5
25.21 =÷=y  

31. Let area of aPQT =∆ , then area of aQRT 2=∆ , area of 
,32 aaaPRS =+=∆   

 ∴ area of :QRT∆ area of ( ) 3:132:2 =++= aaaaPQRS  

32. Area of =×=∆ 34BCE 12 cm2, area of 18
2
312 =×=∆CDE  cm2, 

∴ area of 301812 =+=∆BCD  cm2 

33. Let area of aADE =∆ , then area of aBDE 3=∆ ; Let area of 
bBEF 3=∆ , then area of bCEF 5=∆ ; 

;2,84,533 bababbaa ==+=+   
 ∴ area of :ABC∆ area of ( ) ( )babaBDEF 33:84 ++=  
       9:169:16 == bb  

34. Length of road 4.14
7500

1900012 =××=  cm 

35. Scale == 1000:1 1 cm : 10 m, 

 ∴ actual area ( ) 12000
2

1509070
=

×+
=  m2 
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UUNNII TT   1100    AANN GGLLEESS   IINN  IINNTT EERRSSEECCTT IINN GG  AANN DD  PPAA RRAALLLL EELL   LL IINN EESS   
 
1. C 2. C 3. A 4. C 5. B 6. B 7. A 8. D 
9. C 10. C 11. D 12. B 13. D 14. D 15. B 16. A 
17. C 18. A 19. C 20. D 21. A 22. B 23. B 24. D 
25. C 26. B 27. C 28. A 29. D 30. A 31. D 32. B 
33. C 34. C 35. A 36. D 37. A 38. D 39. A 40. A 
41. A 42. D 43. C 44. D 45. D 46. B 47. B 48. C 
49. B 50. B 51. B 52. C 53. D 54. C 55. A 56. D 
57. B 58. B 59. C 60. B 61. D 62. D 63. C 64. A 
65. B 66. C 67. C 68. D 69. C 70. B 71. A  
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

13. °=×°= 108
10
3360a ,   ,72

10
2360 °=×°=c  

 ∴ ( ) °=°+°=+ 2887210822 ca  
15. °=°+°++°− 3609090102 yx , °=+ 1902 yx ,  

 
2

95
2

190 yyx −°=
−°

=  

28. °=°+°+ 1806457x , °= 59x ; 
°=°+°+ 1805980y , °= 41y  

 
y
80O 57O

64O

x

 
31. °=+ 180xb , bx −°= 180 ; 

( ) °=°+−°+ 36090180 ba , 
°−=°=− 90,90 abba  

a
bx

 
32.  ∵  ,xa =  ∴ °=+=+ 180 babx ;  
 ∵  ,yd =  ∴ °=+=+ 180cdcy ; 
 ∴ °=°+°=+++ 360180180dcba  

a b

cd

x

 
33. °=+= 180  ; baxa , xab −°=−°= 180180 ; 

( ) °=−°+ 360180 xy , xy +°= 180  

y

x
b a

 
37 yxR 3+=∠ ; °=−+∠ 1803 yyR , °=−++ 18033 yxyx , 

°=+ 18024 yx , yx −°= 902 , 
2

45 yx −°=  

38. )1(74°=+ qp , )2(42°=− qp , Solving (1) and (2), we have  
 °=°= 16  ,58 qp . 
41. °=150x ,   ,114°=y ∴ °=+°+° 360114150 k , 

°= 96k  114O

k
150O x

y
 

42.  ,  , 21 zyzx ==  
 ∴ yxzzz +=+= 21  

x
yz2

z1
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44. px = ,  ,2 py =  
 ∴ °=°−++ 3602052 ppp ,  
 °= 3808p , °= 5.47p  

p

2p
5 20p− Ox

y

 
45. °=∠ 30BCF ,  ,15°+=∠ pDCF  
 ∴ pp 21530 =°++° ,   ,45°=p  
 ∴ ( ) °=°=∠ 90452BCD  

30O2p

p+15O

AB

C

D E

F

 
46. °= 70a ; °=°++° 36023070 b , 

°= 60b ; °== 60bc ; 
°=°−°= 306090d ; °== 30dy  

230O

70O

y abcd

 
47. °=+ 180ax , ax −°= 180 ;  ;cy =  
 ∴ ( ) °=++−° 360180 cba , 

°=−+ 180acb  

a b

c

x
y

 
50. wa 6180 −°= ,   ,2180 wb −°=  
 ∴ ( ) ( ) °=−°+°+−° 1802180366180 ww ,  
 °= 2168w , °= 27w  6w

2w

36O

a b

 
51. ax −°= 180 ,  ,180 by −°=  
 ∴ ( ) ( ) °=−°++−° 180180180 bca , 
 0180 =°+−− bac , cba +°=+ 180  c

b

a x y
 

52. px = ,   ,2180 py −°=  
 ∴ ( ) °=−°+ 18021802 pp , 

°=−°+ 1804360 pp , °= 1803p , °= 60p  

p

2p x y

y  
53. °=+° 18092 n ,  ;16°=n  
 ∴ °=°+°= 14216126 m  

m

92O

108O

126O

n

 
54.  ,54°=y ∴ °=°+ 15454 k , 
 °= 100k  k

154O

54O

y

 
56. ax −°= 180 ,   ,180 by −°=  
 ∴ ( ) ( ) °=+−°+−° 180180180 cba , 
 0180 =°+−− bac , °−+= 180bac  

ab
c y x  

58. ∠AOC = 227° + 241° − 360° = 108° 
59. °=°−×°=++ 9001803360rqp  
60. bbx −°=−°−°= 9090180 , 

  ,9090180 ccy −°=−°−°=  
 ∴ ( ) ( ) °=−°+−°+ 3609090 cba , cba ++°= 180

a

b
c

x
y
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62. xba 2180 −°== , but ca =  and   ,db =
 ∴ ( ) ( ) °=+−°+−° 18021802180 yxx ,  
 °−= 1804xy  

y

x
x
xx a

c d
b

 
63. aCODAOB −°=∠=∠ 90 , 

( ) ( ) aaaaAODEOF −°=−°++−°=∠=∠ 1809090  
69. °=∠−°+° 180128117 ACD , °=∴°=∠ 65  ,65 yABC  
70. xy 32 = , )1(5.1 xy = , °=++ 180224 yyx , )2(90°=+ yx , 

Solving (1) and (2), we have .27  ,18 °=°= yx  
( ) °=°−°=∴ 45275180z  

 
 
UUNNII TT   1111    AANN GGLLEESS   IINN  TTRRII AA NNGGLL EESS   AANN DD  PPOOLLYY GGOONNSS   
 
1. B 2. C 3. A 4. C 5. D 6. C 7. A 8. C 
9. D 10. A 11. D 12. C 13. A 14. B 15. B 16. B 
17. B 18. B 19. D 20. C 21. D 22. A 23. A 24. B 
25. D 26. C 27. B 28. D 29. B 30. A 31. B 32. C 
33. C 34. C 35. B 36. C 37. C 38. B 39. D 40. A 
41. C 42. B 43. D 44. A 45. C 46. B 47. C 48. C 
49. D 50. B 51. B 52. C 53. B 54. A 55. D 56. B 
57. A 58. B 59. B 60. C 61. C 62. A 63. B 64. A 
65. A 66. B 67. D 68. B 69. A 70. A   
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

14. dbx += , ecy += ,  ∴ °=++ 180yxa , 
°=++++ 180edcba  

15. caf += , edg += ,  ∴ °=++ 180gfb , 
°=++++ 180edcba  

a
e

d c

b
x y

Q.15 
16. BODBA ∠=∠+∠ , DOFDC ∠=∠+∠ , 

FOBFE ∠=∠+∠ ,  
 ∴ FEDCBA ∠+∠+∠+∠+∠+∠  

FOBDOFBOD ∠+∠+∠= °= 360  

a

b

d

e
cg

f Q.16 
25. The ext.∠s are 30 , 24 , 18  and 14 . 

 ∵no. of sides = 
∠ext.an 

360 , 
7
525

14
360

= ,  ∴ D is not possible. 

26. The sum = 4 straight angles + sum of ext.∠s of the quadrilateral 
29. n = number of sides, ( ) ( ) 2180261802 ×°×−=°×−n , 82 =−n , 

∴ 10=n  
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30. ( ) ( )
3
2

20
1802201802

=
°×−

=
°×−

n
n , ( )

°=
°×− 1081802

n
n , 

nn °=°−° 108360180 , °=° 36072 n , ∴ 5=n  
34. n = number of sides, ( ) °×=°×− 36031802n , 62 =−n , 
 ∴ 8=n  

35. n = number of sides, ( ) 53601802
×

°
=

°×−
nn

n , 

( ) °=°×− 18001802n , ∴ 12=n  
36. 1230360 =°÷° ; 940360 =°÷° ; 2.750360 =°÷° ; 

.660360 =°÷°  ∴The answer is C. 
39.  The sum = 4 straight angles + −× 2360 ∠sum of hexagon  
 = 720)26(1807204180 =−×−+×  
48. ABDA ∠=∠ , CBDC ∠=∠ , °=∠+∠+∠+∠ 180CCBDABDA , 

°=∠+∠ 18022 CBDABD , ( ) °=∠+∠ 1802 CBDABD , 
 ∴ °=∠ 90ABC  
49. CBDABCA ∠=∠=∠ , AABCADBCD ∠=∠+∠=∠=∠ 2 , 

°=∠+∠+∠+∠ 180DCBDABCA , °=∠+∠+∠+∠ 1802 AAAA , 
°=∠ 1805 A , ∴ °=∠ 36A  

50. °=°−°−°=∠ 1060110180DAC , °=°−°=∠ 501060BAD , 
 ∴ ( ) °=÷°−°=∠ 65250180ADB  
51. °=°−°=∠ 204060EAD , ( ) °=÷°−°=∠ 80220180ADE , 
 ∴ °=°−°=∠ 206080CED  
53. DE = DC, and DC = DB, ∴ DE = DB 
56. °=°+++ 360180zyx , ∴ °=++ 180zyx  
62. 360)]253(360[4015 =+−+°+°+ kk , 

36025336055 =−−+°+ kk , k230 =° ,  ∴ °=15k  
64. The sum = 4 straight angles + −360 ∠sum of pentagon  
 = 540)25(1807204180 =−×−+×  
65. ( ) ( ) °=++−°+−° 360180180 dcba , °=++−−° 360360 dcba , 

∴ dcba +=+  
67. ( ) °=÷°×−=∠ 108518025EAB , °=°−°=∠ 4860108EAF , 
 ∴ ( ) °=÷°−°=∠ 66248180AEF  
68. ( ) °=÷°×−=∠ 120618026BAF , 

( ) °=÷°−°=∠ 302120180ABG , ( ) °=÷°−°=∠ 75230180BAG , 
∴ °=°−°=∠ 4575120GAF  

69. An exterior angle of an equilateral triangle equals °120 , which is 
greater than °90  and also larger than its adjacent interior 
angle ( ).60°  
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70. yyya 32 =+= , °+=°+= 60360 yax ; 
°=°++ 180302 yx , 

( ) °=+°+ 1502603 yy , °= 905y ,  
 ∴ °=18y  and ( ) °=°+°= 11460183x  

30O

x
x

y

2y

60O
a

Q.70  
 

 
UUNNII TT   1122    PPYY TTHHAAGG OORRAASS ’’   TTHHEEOO RREEMM   
 
1. B 2. C 3. D 4. A 5. D 6. A 7. D 8. D 
9. A 10. C 11. B 12. C 13. C 14. D 15. A 16. B 
17. B 18. A 19. C 20. D 21. D 22. C 23. B 24. C 
25. B 26. B 27. D 28. C 29. C 30. A 31. B 32. B 
33. B 34. A 35. A 36. B 37. A 38. A 39. B 40. B 
41. B 42. A 43. B 44. D 45. C 46. D 47. A 48. A 
49. B 50. B 51. C 52. A 53. B 54. B 55. A 56. A 
57. B 58. B 59. A      
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

5. b100301010301030300000 244 =×=×=×=  
6. ∵ The units-digit of 10a is 0, ∴ the units-digit of a10  should be 

0 because a square number with 0 as units-digit can only be 
obtained by squaring a number which units-digit is also 0.  

12.  III.  ∵ 90=∠C ,  ∴ 180=∠+∠+∠ CBA , 
CBA ∠==−=∠+∠ 9090180  

21. Let h be the height. 222 126 =+h , 3610836144 ==−=h , 

∴ area 336
2

1236
=

×
= cm2 

22. Let y be the hypotenuse. 222 1212 +=y , 212288 ==y ;  

 area = 
2
212

2
1212 h×

=
× , h212 = , 26

2
12

==h  

23. ( ) ( ) ( )222 152314 +=++− xxx , 
1102541291816 222 ++=++++− xxxxxx ,  

 11054 +=+ xx , x64 = ,  ∴ 
3
2

=x  

34. Distance ( ) 89.31101724165 22 ==++= m 
37. Let a cm be the length of the base diagonal. 160412 222 =+=a , 

length of pencil 131699160322 ==+=+= a cm 
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39. ( ) ( ) 06.128801004002.040025.0 2222 =+=×+×=AB m 

41. 01.0
100

13
10000

130013.0 === m 

42. 3.0
10

23
100
1818.0 === n 

43. ∵ 222 256252015 ==+ ,  ∴ .90°=∠BAC   

 ∴ area = 
2

25
2

1520 x
=

× , x = 12 

44. ( )[ ] 1448184)]3(6[ 222 +=−−+−−=AB ,  
 ∴ 15225 ==AB units 

45. ∵ DCEABC ∆∆ ~ (A.A.A.),  ∴ 
1
2

3
=

DE , .632 =×=DE  

1031 222 =+=BC , 4062 222 =+=CE ,  
 ∴ 2550401022 ==+=+= CEBCBE  

46. 222 ONANOA += , ( )2
2

2 9
2

30
−+⎟

⎠
⎞

⎜
⎝
⎛= rr , 

8118225 22 +−+= rrr , 30618 =r ,  ∴ 17=r  
47. ( ) ( )222 812812 +=−+RS , 164002 −=RS ,  
 ∴ 68384 ==RS  
49. OC = OA = OB = 8 + 2 = 10 cm; 222 OCCDOD =+ , 

222 108 =+CD , 641002 −=CD , 636 ==CD ,  
 ∴ ( ) 4628 =−+=AE cm 

50. Length of square a2= cm, ( )
2

22

2
402 ⎟

⎠
⎞

⎜
⎝
⎛=+ aa , 4005 2 =a , 

5480 ==a  
51. Diameter of circle 50= cm,   
 ∴ length of rectangle 4823041450 22 ==−= cm 
52. 222222 2aaaEHGHGE =+=+= , 

222222 32 aaaGEBGBE =+=+= , ∴ aaBE 33 2 ==  
53. θθθ =−=∠ 2SPR  (ext.∠ of ∆ ),  ∴ SSPR ∠=∠ , 

 ∴ 10== RSPR , ∴ 864610 22 ==−=PQ ,  

 ∴ ( ) 583201068 22 ==++=PS  

54. ( ) ( ) 22422422222 422 babbaaabbaPQ ++−=+−=  

( )2224224 2 babbaa +=++= ,  ∴ 22 baPQ +=  

55. 15912 22 =+=BD ,  ∵ CEDBED ∆≅∆ (S.A.S.),  
 ∴ 15== BDCD cm. ( )222 12159 −+=BC ,  
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 10390 ==BC cm 

56. 102
60
40518 =× km,  

 ∴ shortest distance 12315196102160 22 ==−= km 
57. 222 RYRSSY =+ , ( )222 1812 SYSY −=+ , 

22 36324144 SYSYSY +−=+ , 18036 =SY , ∴ 5=SY cm 
58. Construct COBOBC '∆≅∆ , then 'OBOB =  

and 'OBAOOBAD +=+ . 'OBAO +  is 
minimum when 'AOB  is a straight line. 

( ) 266762824' 22 ==++=AOB  m,  
 ∴ the minimum distance is 26 m. 

B

A

2
4

2
24

O
B'  

59. When flattening the two walls, the length 
of wine is minimum when ATG  is a 
straight line.   

 ∴ Minimum length ( )22 453 ++=  

       487.990 == m 

 
G

3

C 5 B 4 A

E

T

F

 

 
 
UUNNII TT   1133    TTRRII GGOONN OOMM EETT RRIICC   RRAATT II OOSS   
 
1. C 2. B 3. A 4. A 5. B 6. B 7. B 8. C 
9. A 10. A 11. C 12. B 13. D 14. C 15. B 16. B 
17. C 18. C 19. A 20. B 21. D 22. B 23. C 24. D 
25. C 26. D 27. B 28. C 29. A 30. A 31. B 32. C 
33. A 34. A 35. C 36. C 37. B 38. B 39. B 40. C 
41. A 42. B 43. C 44. D 45. B 46. A 47. D 48. D 
49. B 50. B 51. A 52. B 53. B 54. C 55. D 56. A 
57. C 58. D 59. D 60. A 61. C 62. B 63. C 64. B 
65. C 66. B 67. A      
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

15. 
6

15tan =∠AED , 
615

15tan
−

=∠BEC ,  

 ∴ 77.52036.591986.68180 ≈−−=θ    

17. 
6

10tan =θ , °= 04.59θ ,  

 ∴ °==+ 04.59θβα  β

α
10

6
θ

Q.17

 
19. 66.03cos =θ , °= 70.483θ , °= 23.16θ  
20. ( ) 8452.025sin215sin =°=°+θ , °=°+ 70.5715θ , °= 70.42θ  
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21. ( ) 1.580tan2 =−° θ , ( ) 55.280tan =−° θ ,  
 °=−° 59.6880 θ , °= 41.11θ  
22. ( ) 4.2102tan =°+θ , °=°+ 38.67102θ , °= 69.28θ  

25. αcos=
x

AY , αcosxAY = ; 

 βcos=
y

AZ , βcosyAZ = ,  

 ∴ βα coscos yxAZAYYZ +=+=  

 

βα
x

y

X

Y
ZA

Q.25

 

26. 
2

sin
9

θ
=

BD , 
2

sin9 θ
=BD ,  

 ∴ 
2

sin182 θ
== BDBC  

θ
2

B

A

C

θ
2

9 9
Q.26

D  

31. °= 50tan
BC
a , 

°
=

50tan
aBC ; °= 20tan

BD
a , 

°
=

20tan
aBD ;  

 ∴ ⎟
⎠
⎞

⎜
⎝
⎛

°
−

°
=−=

50tan
1

20tan
1aBCBDCD  

32. °= 55cos
16

WY , °= 55cos16WY ; °=°−°=∠ 355590XWY , 

°= 35tan
WY
XY , °°=°= 35tan55cos1635tanWYXY  

33. °= 65tan
x
a , °= 65tanxa ; 

 °= 35sin
y
a , 

°
°

=
°

=
35sin
65tan

35sin
xay  

 
y

35O 65O

x

a
Q.33

 

34. BBAC ∠=°=°−°=∠ 404080 , ∴ AC = BC = k,  

 ∴ °= 80sin
k

AD , °= 80sinkAD  

38. 248 =÷=x , 
5
2sin =θ , °= 58.23θ ,  

 ∴ angle between legs is .16.47258.23 °=×°  

θ

x
8cm

5
Q.38

 

39. °= 10sin
90
x , °= 10sin90x ;  

 °= 15sin
50
y , °= 15sin50y ;  

 
90

50
x

y
15O 10OQ.39

 

 ∴ Vertical distance 57.2815sin5010sin90 =°+°=+= yx m 

41. °= 35sin
10
SW , °= 35sin10SW ; 

 °= 35cos
4

TS , °= 35cos4TS ;  

 ∴ Height = SW + TS  
       = (10 sin 35° + 4 cos 35°) cm 

 

35O

S

PT

W

Q.41

35O
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45. The car is closest to town Q  at R .  

 °= 40cos
100
PR , °= 40cos100PR , 

 ∴ time taken 53.1
50

40cos100
=

°
= h 

100km
40O

P Q

R

 

48.  A:
y
x

6
5tan =θ ;  B:

y
x

3
2tan =θ ;  C:

y
x

4
5tan =θ ;  D:

y
x

3
4tan =θ . 

 ∵ 
3
2

6
5

4
5

3
4

>>> ,  ∴ θtan  is the greatest in D. 

50. 
BC
AB

=αtan , αβ tan
2
1

2
tan ===

BC
AB

BD
AB , 

 ∴ 1:2tan:tan =βα  
51. ∵ CCAD ∠==−=∠ θθθ2 ,  ∴ .15== CDAD   

 ∴ 12915 22 =−=AB ,  ∴ 
3
4

9
122tan ==θ  

52. ( ) ( )222 122420 +=+− xx , 1442457640400 22 ++=+− xxx ,  

 x64832 = , .13=x  
25
24

1213
24sin =
+

=θ ,  ∴ °= 74.73θ  

53. ∵ 222 298412120 ==+ ,  ∴ .90°=∠B
29
21sin =θ , °= 4.46θ  

59. 145tan =°=
y
a , ya = ; °=

+
15tan

22y
a ,  

 ( ) °+= 15tan22yy ,  

 °=°− 15tan2215tanyy , 
°−
°

=
15tan1
55tan22y  

 
 

45O 15O
a

Q.59

y 22  

60. °=°−°−°=∠ 906030180BAC .  In ABC∆ , °= 30sin
25
AB , 

.30sin25 °=AB  In ABD∆ , °= 60sin
AB
h , 

°°=°= 60sin30sin2560sinABh  

62. °= 30tan
6

AB , °= 30tan6AB ;  

 ( )
°=

°
===∠ 30tan2

6
30tan62

6
2

6
tan ABACADC ,  

 °=°+=∠ 11.4930θADC ,  ∴ °= 11.19θ  

63. °= 20tan
2y
x , °= 20tan2

y
x ;  

 ( ) °=°== 20tan420tan222tan
y
xθ , 

 ∴ °= 5.55θ  

 

θ
20O

y

x

x
y

Q.63
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65. °= 48sin30
PS

, 
°

=
48sin

30PS ; °=∠ 48TSK , °= 48cos
60
SK , 

°= 48cos60SK ;  

 ∴ °+
°

=+= 48cos40
48sin

30SKPSPK = 80.5 cm 

66. °= 48sin
30
RU , 3.2248sin30 =°=RU , 

 ∴ shortest distance is 22.3cm. T

R
48O

Q.66 U

 
67. °= 20sin

120
QX , °= 20sin120QX ; 

°= 30sin
400
QY , °= 30sin400QY ; 30O 20O

Q
M

N RP

400
120

20O

X

Y

Q.67

 
 ∴ 0.15920sin12030sin400 =°−°=−= QXQYMN m 

 
 
UUNNII TT   1144    AARREEAA  AA NNDD  VVOO LL UUMM EE   ((22))   
 
1. B 2. D 3. C 4. C 5. D 6. C 7. A 8. B 
9. B 10. C 11. B 12. D 13. B 14. A 15. C 16. A 
17. A 18. C 19. D 20. B 21. C 22. B 23. D 24. C 
25. D 26. D 27. C 28. B 29. D 30. C 31. A 32. B 
33. B 34. B 35. C 36. B 37. B 38. D 39. C 40. C 
41. A 42. B 43. D 44. B 45. D 46. B 47. D 48. C 
49. B 50. D 51. C 52. D 53. A 54. C 55. A 56. D 
57. B 58. A 59. C 60. B 61. A 62. C 63. B 64. C 
65. C 66. B 67. C 68. C 69. C    
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

8. Radius r= cm, 250
2
122 =×+ rr π , ( ) ,2502 =+πr  

 ∴ ( ) 6.482250 =+÷= πr  
15. Shaded area = 2× (sector area) – area of square 

( ) 2.4692
4
19 22 =−××= π m2 

16. Shaded area 3.182
2
88

2
1

2
8 2

=×⎟
⎠
⎞

⎜
⎝
⎛ ××−⎟

⎠
⎞

⎜
⎝
⎛= π cm2 

18. Shaded area 6.3012
4
3

2
16 2

=××⎟
⎠
⎞

⎜
⎝
⎛= π cm2 

19. Originally, 2rA π= ; when rR 2= , area ( ) .442 222 ArrR ==== πππ  
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 ∴ Area is 4 times that of the original one. 
20. Radius of new ring r= cm, ( ) ( ) .10,2062422 ==+= rr ππππ  
 ∴ Area ( ) ππ 10010 2 == cm2 
22. New radius r= cm, ( ) ( ) πππ 81%64115 22 =−=r , .981 ==r ∴ 

Decrease 6915 =−= cm 

33. ( )
360

2
360

2212 θπθπ rr =× , 2
2

1
2 4 θθ rr = , ,

1
4

2

1 =
θ
θ   ∴ 1:4: 21 =θθ  

34. ,48tan10 °=BC    

 ∴ shaded area ( )210
2

48tan1010 π−°×
= 6.13

360
48

=
°
°

× cm2 

42. Volume ( ) ( ) ππ 8.9200%6012514 2 =÷−××= cm3 
43. New water level ( ) ( ) 7.13916305 23 =+×÷×= π cm 
46. Height h= cm, ( )( ) ( ) πππ 3505252 2 =+h , ,30010 ππ =h  ∴ 30=h  
48. Radius r= cm, ( ) ππ 12552 =r , 252 =r , .5=r  
 ∴ Total surface area ( )( ) ( ) πππ 10052552 2 =+= cm2 

49. Radius r= cm, 302 =rπ , .15
π

=r  

 ∴ Volume ( ) 15042115 2

=⎟
⎠
⎞

⎜
⎝
⎛=
π

π cm3 

50. Total surface area ( ) ( ) 528
360
40822

360
408 2 ×⎥⎦

⎤
⎢⎣
⎡ ×+

°
°

×+×
°
°

×= ππ  

 6.152= cm2 

52. ( )2

2
12 rrh ππ = , rh =4 , ,

1
4

=
h
r  ∴ 1:4: =hr  

53. Let radius a2=  and height .5a=  
 Base area: curved surface area ( ) ( )( ) 222 20:4522:2 aaaaa == ππ  
 5:1=  

54. Original volume hr2π= , new volume ( ) ,2
2

2 22 hrhr ππ =⎟
⎠
⎞

⎜
⎝
⎛=  

 ∴ the volume is doubled. 
55. Volume of A: volume of B ( ) ( ) ( ) ( )hrhr 22 3:32 ππ=  
 3:49:12 22 == hrhr ππ  
56. Let radius of big wheel R= , 
 and radius of small wheel .r=  

 202162 ×=× rR ππ , rR 54 = , .
4
5rR =    

 ∴ Area of big wheel : area of small wheel 

   16:25:
4
5: 2

2
22 =⎟

⎠
⎞

⎜
⎝
⎛== rrrR ππ  
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58. Width of rectangle ( ) 6828 22 =−+= cm,  

 ∴ shaded area ( ) ( ) 1.61688
2
110 2 =×+−×= π cm2 

59. ππ 18
2
1

2

2

=×⎟
⎠
⎞

⎜
⎝
⎛ a , 36

2

2

=⎟
⎠
⎞

⎜
⎝
⎛ a , 6

2
=

a , 12=a ;  

 ππ 32
2
1

2

2

=×⎟
⎠
⎞

⎜
⎝
⎛ b , 64

2

2

=⎟
⎠
⎞

⎜
⎝
⎛ b , 8

2
=

b , 16=b ;  

A
C

B

a
b
c

Q.59  

 ,201612 22 =+=c   ∴ area of ππ 50
2
1

2
20 2

=×⎟
⎠
⎞

⎜
⎝
⎛=c cm2 

60. Angle at centre θ= , ( ) πθπ 20
360

362 =
°

× , ,100°=θ  

 ∴ Area ( ) ππ 360
360
10036 2 =

°
°

×= cm2 

61. Height of triangle 930sin18 =°= cm,  

 ∴ shaded area ( ) 8.3
2
189

360
3018 2 =

×
−

°
°

×= π cm2 

62. Base of triangle 3.43230cos25 =×°= cm, height of 
triangle 5.1230sin25 =°= cm, angle at 
centre ∴°=×°−°= ,120230180 shaded 

area ( ) 9.383
2

5.123.43
360
12025 =

×
−

°
°

×= π cm2 

63. ∵ °=°+°=∠ 603030COB  and OC = 10 cm,  
 ∴ height of 60sin10=∆OAC  cm,  

 ∴  shaded area ( ) 7.95
360
6010

2
60sin1010 2 =

°
°

×+
°×

= π cm2 

64. ABC∆ is an equilateral .∆  
 Height of °=∆ 60sin5ABC  cm,  

 area of 825.1060sin55
2
1

=××=∆ABC  cm2,  

 ∴ shaded area 

A B

C Q.64

 

   ( ) 2825.104825.10
360
605 2 ×+×⎥⎦

⎤
⎢⎣
⎡ −

°
°

×= π 7.30= cm2 

65. Volume of wood used ( ) ( )1181
2

1218
2

12 22

−⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛= ππ  

 6.700= cm3 

66. Level of orange juice h= cm, 300
2
8 2

=⎟
⎠
⎞

⎜
⎝
⎛ hπ , .968.5=h   

 ∴ Area in contact ( ) 3.200
2
8968.5

2
82

2

=⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛= ππ cm2 
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67. When the curved surface is flattened, it 
becomes a rectangle. 

( ) ππ 4
2
142 =×=BC cm, 

A

C B

10cm

Q.67  

 ∴ shortest distance ( ) 1.16104 22 =+== πAB  
68. Time required ( ) ( ) 2.55601011.015127 2 =÷÷×÷××= π  min 
69. Depth of water d= cm, 

( ) ( ) ( ) 1500000
2
11605016010050 2 =×+××− πd , 

( ) 47.8716811600050 =×−d , 5.5450 =−d , 5.104=d  cm 
 
 
UUNNII TT   1155    SSII MMPPLL EE   SSTT AATT II SS TT II CCAA LL   GGRRAAPP HH SS   ((22))   
 
1. B 2. D 3. A 4. C 5. B 6. C 7. D 8. A 
9. C 10. B 11. D 12. D 13. B 14. C 15. D 16. C 
17. A 18. B 19. B 20. B 21. C 22. C 23. D 24. C 
25. B 26. A 27. D 28. A 29. C 30. D 31. A 32. C 
33. C 34. B 35. A 36. D 37. A 38. B 39. A  
 
EEExxxppplllaaannnaaatttooorrryyy   NNNooottteeesss      

12. Since actual values are not known in grouped data, we cannot 
determine the maximum temperature. 

14. Least possible amount  

 = lower class boundary of the 1st class 5.17$
2

2015
=

+
=  

16. The 3rd class has the highest frequency.  

 Lower class limit 28$5.0
2

3025
=+

+
= ,  

 upper class limit 32$5.0
2

3530
=−

+
=  

17. 7411 =−=m , 33235 =−=n  
18. ( ) 5.245.295.345.29 =−−=x , 241311 =+=y  
21. From the graph, there are 18 students whose marks are less than 50. 

∴ Passing % %55%100
40

1840
=×

−
=  

22. No. of students who fail 15
8
340 =×= , from the graph,  

 the passing mark is 44. 
23. The 4th class has the highest frequency ( ).122335 =−  
 Lower class limit 5.605.060 =+= ,  
 upper class limit 5.795.080 =−=  
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24. Percentage %5.27%100
40

2637
=×

−
=  

25. III. Since actual values are not known in grouped data, we cannot 
determine the age of the youngest employee. 

26. II and III. Since actual values are not known in grouped data, we 
cannot determine the maximum daily sales. 

30. A frequency polygon is formed by joining the middle of the bars in 
the histogram. The end points of a frequency polygon should be 
zero. 

31. A frequency curve should start from zero and end at zero. 
32. I. A cumulative frequency curve is always non-decreasing.  
  II. A cumulative frequency curve should start from zero. 
33. From the frequency polygon, the frequencies of all classes are 

equal. Therefore, the cumulative frequency increases at a steady 
rate. 

34. From the frequency polygon, the frequencies in the middle classes 
are less than that of others. 

37. III. A cumulative frequency polygon is non-decreasing. 
39. When a set of data is concentrated in the middle, the cumulative 

frequency curve will be increasing with the greatest slope in the 
middle part. 

 


