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§§ Surd : Let ‘a’ be a positive rational number, and ‘n’ be a positive integer. If the nth root of

 a, (i.e., n a ) is not a rational number, then n a  is called a surd of order n.

Ex : 2, 3, 8/7  are 2nd order surds (quadratic surds)

33 2, 3, ...are 3rd order surds (cubic surds)

44 2, 3 ,... are 4th order surds (biquadratic surds)

34, 9, 8 ,... are not surds

Note : n a  is always positive

§§ Different kinds of surds :

1. Pure surd : (Entire surd)

If a surd is written entirely inside the  nth root, it is called a pure surd.

Ex : 1) 2 3 12, 12  is called a pure surd.

   2) a b  is a pure surd, if a = 1 and b  is irrational

2. Simple surd :

A surd which is expressed in the form of a b  where ‘b’ is the least positive rational

 number, is called a simple surd.

It consists of a single term, hence it is also called a monomial surd.

Ex : The simplest form of the surd 12 2 3

   The simplest form of the surd 4 4405 3 5

3. Mixed surds :

If ‘a’ is a rational number and n b  is a surd, then na b  and na b  are called mixed

 surds.

Ex : 3 2,4 3 5,6 3 

4. Compound surd :

The sum or difference of a rational number and one or more dissimilar surds is

 called a compound surd.

Ex : 3 2,2 5,2 3 5, 3 2 5     

5. Binomial surd :

A compound surd consisting of two terms is called a binomial surd.

SURDS



 VIII CLASS      33

 MATHEMATICS         SURDS
6. Trinomial surd :

A compound surd consisting of three terms is called a trinomial surd.

7. Like surds, unlike surds :

If the quotient of two surds is a rational number, then they are said to be like (similar)

 surds; Otherwise, they are unlike (dissimilar) surds.

Ex. 3 5,4 5,5 5  are like surds.

 3 5,4 3,6 2  are dissimilar surds (unlike)

Note :

1) If anda b  are dissimilar surds then there exists no surd of the form c  such

 that a b c  .

2) If anda c  are surds, then there is no rational number ( 0)b  satisfying

 a b c 

3) If a, b, c and d are rational numbers and ,b d  are surds such that

 a b c d   ,then a = c and b = d.

8. Conjugate surds :

If the sum and product of two binomial surds are rational numbers, then they are

 called conjugate surds.

Ex : Two surds ,a b a b   are conjugate to each other 5 6,5 6   are

 conjugate surds. 2 3, 2 3   are not conjugate surds.(Since their sum is not rational

 number)

9. Rationalising factors :

If the product of two surds is a rational number, each surd is called a rationalising

 factor of the other.

Ex.  1) andx y x y   are rationalising factors of each other..

   2) 5 3 and5 3   are rationalising factors of each other..

   3)    33 3 3 33 33 2 9 6 4 27 8 1     

       Hence 33 39 6 4   is a rationalising factor of 3 33 2

    4)6 6. 6 36  6 is a rationalising factor of  6 6

    5) 5 2 3 2 30 and 5 2 2 2 20   
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        3 2 and 2 2  are rationalizing factors of 5 2

Note : A surd may have any number of rationalising factors. Hence rationalising factor of

 a surd is not unique.

§§ Square roots of Surds :

Procedure to find square root of a b

Let ,a b x y x y   

Then 2( )a b x y  

2a b x y xy    

Compare rational and irrational parts on both sides,

x y a   --------- (A) ,2 xy b

we have 2 2( ) ( ) 4x y x y xy   

 = 2a b

2x y a b    --------(B)

   From (A) and (B) we get 
2 2

,
2 2

a a b a a b
x y

   
 

Note : if a b x y   , then 
2 2

,
2 2

a a b a a b
x y

   
 

ba   = yx   where 
2

,
2

22 baa
y

baa
x







cabcabcba 222  = cba 

dcba  zyx   where x=
c

bd

4
; y=

d

bc

4
, z=

b

cd

4

 Example 1 :  Find the positive square root of 5 24 .

Sol : Let 5 24 ,x y x y   

  EXAMPLE
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Then 25 24 ( )x y  

5 24 2.x y xy    

   compare rational and irrational parts on both sides.

5x y   ------------(1) , 2. 24xy 

4 24xy  ----------(2)

   We have 2 2( ) ( ) 4x y x y xy   

= 25 24 ( (2)) 

= 25 – 24

= 1

1x y    -----------(3)

Solving (1) and (3),

we get 3, 2x y 

5 24 3 2   

Aliter - I

Let 5 24 ,x y x y   

Here a = 5, b= 24

we have     
2 2

,
2 2

a a b a a b
x y

   
 

5 25 24 5 25 24
,

2 2
x y

   
  

5 1 5 1
,

2 2
x y

 
  

3, 2x y  

5 24 3 2   

Aliter - II

5 24  =  5 2 6

=   3 2 2 3 2  

= 2( 3 2) 2( 2. ( ) )a b ab a b   
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=  3 2

5 24 3 2   

 Example 2 :

Show that 1
6 2 3 2 6 2 2

5 2 6
   


  is a rational number..

Solution :

We have,

  

 2

6 2 3 2 6 2 2

3 2 1 2 3 2 2 2 1 2 1 3

3 2 1

  

        

  

6 2 3 2 6 2 2 3 2 1      

Hence,

 

1
6 2 3 2 6 2 2

5 2 6

1
3 2 1

3 2

3 2 1 3 2

1 which is a rational number.

   


   


    



 Example 3: Find 5 10 15 6   .

Sol : Let 5 10 15 6 x y z     

Then    25 10 15 6 ( )x y z     

= 2 2 2x y z xy yz zx    

5, 4 15, 4 10, 4 6x y z xy yz zx      

2(4 )(4 ) 15 6 3
9 4 9

4 10 2

xy zx
x x

yx


     
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Similarly, 
(4 )(4 ) 15 10 5

25
4 6 2

yz xy
y

zx


   

and z = 1 
3 5

5 10 15 6 1
2 2

       .

 Example 4: If 
3 2 3 2

,
3 2 3 2

x y
 

 
 

, then fin the value 2 2x xy y  .

Sol : Given x = 
3 2 3 2

5 2 6
3 2 3 2

 
  

 
, y = 

3 2 3 2
5 2 6

3 2 3 2

 
  

 

2 225 24 20 6, 25 24 20 6, 1x y xy      

now 2 2 99x y xy  

 Example  5: If 
12

5 2 10
3 5 2 2

a   
 

, then find the value of a.

Sol : 
12 12(3 5 2 2)

3 5 2 2 (3 5 2 2)(3 5 2 2)

 


     

=      2 2

12(3 5 2 2) 12(3 5 2 2)

9 5 6 5 83 5 2 2

   


   

= 
12(3 5 2 2)

6( 5 1)

 


= 
12(3 5 2 2)( 5 1)

6( 5 1)( 5 1)

  
 

= 
12(3 5 2 2)( 5 1)

6(5 1)

  


= 
12

(3 5 5 2 10 3 5 2 2)
24

    

=  1
2 2 2 2 5 2 10

2
  

= 1 2 5 10  
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1a 

 Example 6 : Prove that 
3 1 4

0
11 4 7 7 4 3 10 84

  
    

Sol : 11 4 7 11 2 7 4 7 4 7 2       

7 4 3 7 2 4 3 4 3 2 3       

10 84 10 2 21 10 2 7 3 7 3       

 LHS = 
3 1 4

7 2 2 3 7 3
 

  

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

7 4 4 3 7 3

  
 

  

= ( 7 2) (2 3) ( 7 3)    

= 0

 Example 7: If 2x  , find 22 3 2 3 2x x x    .

Sol : 22 3 2 3 2x x x   

= 2 3 2 ( 1)( 2)x x x   

= ( 1) ( 2) 2 ( 1)( 2)x x x x     

= 2( 1 2)x x   as x > 2

= 1 2x x  

 Example 8: If 1 1

2
x a

a

   
 

, then show that 
2

2

1 1

21

x a

x x

 


 
.

Sol :      
1 1

2
x a

a

   
 

 

2

2 1 1
1 1

4
x a

a

     
 
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1 1
2 1

4
a

a
     
 

2
1 1 1 1

2
4 4

a a
a a

            

       
2 1 1

1
2

x a
a

     
 

2

2

1 1
21

1 1 1 11
2 2

a
x a

x x a a
a a

     
          
   

= 

1 1
2

1

a
a

a

  
 

=  1
1

2
a 

 Example 9: Show that 3 61 2 2 2 3 1     .

Sol :  22 2 3 2 1 2 2 1 2 1      

6 32 2 3 2 1  

3 3 3. . 1 2. 1 2 (1 2)(1 2)L H S      

        = 3 1
        = –1

 Example 10: Solve    
3 3
2 24 15 4 15 10x    .

Sol :    
3 3
2 24 15 4 15 10x    -----------(1)

21 1
4 15 (8 2 15) ( 5 3)

2 2
    

3
32

2

1
(4 15) ( 5 3)

8
   
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Similarly  33
2

2

1
(4 15) 5 3

8
  

(1)  331
( 5 3) 5 3 10

2 2
x       

--------(2)

     3 3 3 2 2 3 3 2 2 3( 3 3 ) 3 3a b a b a a b ab b a a b ab b          

= 3 22( 3 )a ab

 1
(2) .2 5 5 9 5 10

2 2
x   

14 5
10

2
x 

14 5 14 5
7

20 2 5
x   

7x 

§§ Cube roots of Surds.

3
cb

cba3 
 + yxc  Where x3+3xy=a

Note: A)The above formula can be applied only if x3 +3xy=a

B) 3 )3()3( yyxxyx   = yx 

 Example 11: Find 3 38 17 5 .

Sol : Let 3 38 17 5 x y   ------ (1)

Then 3 38 17 5 x y   ------ (2)

(1) 3 3 238 17 5 ( ) ( 3 ) (3 )x y x xy x y y       

3 3 38x xy   -------(3)

(1), (2) 3 (38 17 5)(38 17 5) ( )( )x y x y     
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2 2 238 5.17 x y  

231444 1445 x y  

2 3 1 1x y     ------- (4)

2 1y x 

3 2(3) 3 ( 1) 38x x x    

34 3 38x x 

2x  (by inspection)

2 1 5y x   

3 38 17 5 2 5   

 TIPS AND TRICKS

A)    R.F of a  + b  is  ba 

B)   R.F of 3 a + 3 b  is 3 a 2 33 bab  2

C)   R.F of  33 ba   is 3 a 2

 3 ab 3 b
2

D)   R.F of 44 ba  is ( 44 ba  ) ( ba  )

5)  R.F of 44 ba  is ( 44 ba  ) ( ba  )

6)  R.F of 66 ba   is ( 66 ba  ) ( 3 a 2 33 bab  B)

7)  5 45 35 225 35 455 babbabaa is ba  

8)  )ba)(ba)(ba(isba 448888 

 IMPORTANT RESULTS

1) If ba,  are dissimillar surds , then there exists no surd of the form ,c  surd

that cba 

2) If a,b,c,d are all rational numbers and b,d are not perfect squares a+ b =c+ d

then a=c and db 

3) 33

1

ba 
=

ba

baba


 3 233 2
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4) 33

1

ba 
=

ba

baba


 3 233 2

5) If kxba 
2

)( + kxba 
2

)(  =2a and a2-b=1 then kx 2  =  1

6) If   kxba 
2

)( + kxba 
2

)(  =2(a2+b) and a2-b = 1 then kx 2  =  2

7)  aaaa =
2

411 a
 (a>o)

8)  aaa  =  0
2

114



a

a

9)  0..........  aaaaa

10)  0.............. 2

12




aatimesnaaa
n

n

I) MCQ's with single correct answer:

1. If 10 2 21  = 7 x  then x= ....

A) 3 B) 6 C) 5 D) 2

2. If (4+ 15 )3/2 + 
1
3(4 15)  =  x 10   then x = ...............

A) 8 B) 7 C) 6 D) 5

3. ...666 = .............

A) 8 B) 7 C) 6 D) 5
4. 33 58165816  = ...................

A) 3 B) 6 C) 5 D) 2

5.
31933

326


  = a + b 3  then a + b = ........

A) 8 B) 6 C) 5 D)7

6. The square root of 62049   is

       A) 533  B) 635  C) 625  D) 652 

TEACHING TASK
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7. 263126627   =

A) 3623  B) 3623 

C) 3623   D) 3623 

8. 15835421439   =

A) 53223  B) 73252 

C) 53222   D) 33272 

9. 53537   =

A) 33 B) 22 C) 52 D) 53

10. If 
3

4 4
 

       then   2121 SinSin

A) Sin2 B) Sin2 C) Cos2 D) Cos2

11.  )4813(526

A) 12  B) 15  C) 13  D) 26 

12.  154385421

A) 2 + 2 53  B) 2-3 52        C) 2-2 53        D) 5232 
13. Which one is true

A) 5410 523  B) 5410 523 

C) 5410 523  D) 5410 523 
14. Rationalising factor of a+b1/3  is

A) a2 - ab1/3 + b2/3 B) a3 - ab 1/3 + b C) a - ab1/3 + b     D) (a1/3 +b)

15. Rationalising factor of 1525 33   is

A) 153  B)  135  C) 153  D) 1525 33 

16. Rationalising factor of 135   is

A) 









 1333 5

2

5

3

5

4

B) 









 13333 5

1

5

2

5

3

5

4
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C) 












 13333 5

1

5

2
5

3

5

4

D) 












 13333 5

1

5

2
5

3

5

4

17. ..........555 84

A) 5 B) log
10

5 C) 1 D) 5

18.     2 2 2x x bc y y ca z z ab     

=      2 2 2x x bc y y ca z z ab      = k   k =

A) 222 cba B)  333 cba C) 444 cba D) abc

19. 55216 =

A)3 + 7 B) 511 C) 412  D) 313 

20.  28711

A)  2774  B)   5674  C)  3874  D)  38 

21.  512223

A) 




  53254

B) 




  52354

C)  52324  D)  52324 

22.    bcaccba 2

A) cba  B) cba 

C) cba    D) cba 

23.    6212 2 xxx

A) 32  xx B) 32  xx

 C) 23  xx  D) 32  xx

24.   2)(22 xxbaabxba

A) xba 2 B) xba 
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C) xbxa  D) xxba 

25. 3 33037

A) 2- 3 B) 3- 3 C) 1-2 3 D) 2-2 3

26. 3 541354

A) 53  B) 532  C) 523  D) 533 

27.   
6/1

3851752

A) 2 B) 4 C) 5 D) 1

28. x =  1415,1617 y

A)  x = y B)  x > y C)  x < y D) xy = 1

29. Greatest among  x=6       3333 900,1302,28,5  wzy

A) x B) y C) z D) w

30.  436 2,2,2  satisfies the following order

A) 346 222  B) 346 222 

C) 346 222  D) 346 222 

31. 






 10413

3

35212

2

14415

1

A) 6 B) 1 C) 0 D) -1
32. Rationalising factor of 21/3 - 2-1/3    is

A) 21/3 - 2-1/3 B) 22/3 + 2-2/3 C) 22/3 + 2-2/3 +1   D) 22/3 + 2-2/3 - 1

33.    2 2 2 23 3 3 33 3

a b a b

a ab b a ab b

 


   
=

A) 2a1/3 B) -2a1/3 C) -2b1/3 D) 2b1/3

34. Rationalising factor of 









 6

1

9

1

427  is

A) 2

1

3

1

9

1

9

2

44.2727  B) 3

2

3

1

3

1

3

2

22.33 

C) 3

2

3

1

3

1

3

2

22.33  D) 2

1

3

1

9

1

9

2

42.2727 
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35. 6 6 6 .........    =

A)  6 B) 3 C) 2 D) 

36.  xxxx 11

A) 
25

4
B) 

25

12
C) 

25

16
D) 

25

2

37. x = 
x

x
1

347

A) 2 B) 4 C) 2 3 D) 3

38. x =  444,37 yxxy

A) 400 B) 368 C) 352 D) 200

II) MCQ with one or more than one correct answers :

This section contains multiple choice questions. Each question has 4 choices (A), (B), (C),(D),

           out of which ONE or MORE is correct. Choose the correct options

1.  15417)54(3

A) i B) 1 C) -i3 D) -i2

2. If      82x82x
347347


 = 14 then x =

a) ±3 b) ±7 c) 3 d) 7

3. If y= 2 2 , z= 2 2  and x=y+z, then x= ...

A) 2 2 B) 2 2 2 C) 2 2 2 D) 4 2 2

4.
3 4

12

2 x 3

27
 = ....

A) 4
1

2
2

B) 12 16 C) 3 2 D) 4 8

5. If a= 4 6 , b= 12125 , c= 3 4  and d= 6 10  then ............    [NTSE-2013]

A)d>c,b>c   B)a<b,b>c,d<c C)c>a>b>d D)d>c
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6.
1

2 1 1 2
+

1

3 2 2 3 +
1

4 3 3 4 +.......+
1

25 24 24 25  = ...........

[AMTI-2008]

A)
9
10

B) 
4
5

C) 
14
15

D) 
7
15

7. If 
12

3 5 2 2  = a+ 5 2 10   then a= ........... [IIT-1980]

A) 1 B) 2 C) 3 D) 4

8. Which of the following is greatest ......... [NTSE-2013]

A) 11 10 B) 9 8      C) 7 5 D) 12 11
9. The smallest positive number from the numbers below .. [NTSE-2014]

A) 10-3 11 B) 3 11 -10     C) 51-10 26 D) 18-5 13

10. if 
2x 3(5 2 6)  +

2x 3(5 2 6)  = 10 then x= ............   [IIT-85,EAMCET-12]

A) 2 B) -2      C) 2 D) - 2

11. If 
6 2 3

33 19 3




= a+b 3  then a+b =..........       [IIT-1975]

12. 3 16 8 5  + 3 16 8 5  = ..........   [AMTI-2010]

13. The value of 1 2008 1 2009 1 2010 1 2011.2013     IS ..........

[AMTI-2009]

14. If x= 2

2ab
b 1

 and 1 b 1   , a.0 then 
a x a x

a x a x

  

  
 = ...........     [IIT-1979]

A) a B) 2a C) b D) 2b

III) Assertion and Reasoning type questions :

This section contains certain number of questions. Each question contains Statement – 1
          (Assertion) and Statement – 2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of
          which ONLY ONE is correct Choose the correct option.

A) Both A and R are correct and R is correct explanation of A

B) Both A and R are correct and R is not correct explanation of n

C) A is correct and R is incorrect

D) A is incorrect and R is correct
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1. A : The surd 7 49 is a pure surd

R :  The surd n b.a  where a = 1 is a pure surd

2. A : The surd 3 814  is in simplest form

R : The simplest form of surd n b.a  where b is least positive rational number

3. A : 4 256 is a biquadratic surd

R : The simples form of 5 320  is 2510

Single Correct answer type :

1. The square root of  1528   is

A) 35  B) 35  C) 35  D) 35 

2. The positive square root of 552512   is

A)  11334       B)  11154  C)  11424            D)  11254 

3. The positive square root of 2432   is

A)  132      B)  122      C)  232    D)  4 2 2 3

4. The positive square root of the 1265   is

A) 23  B)  2364  C)  2324  D)  2334 

5. The positive square root of the 28711   is

A)  2574  B)  2774  C)  2374  D)  2674 

6. The positive square root of the  1237   is

A) 32  B)  323  C)  3234  D)  2334 

LEARNER’S TASK

BEGINNERS ( Level - I )
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7. The positive square root of the  30514   is

 A)  2324  B)  5354  C)  2354  D)None

8.  1541754 

 A) 12  B) 3 2 C) 3 1 D) 12 

9.  12 2 20

 A) 10 2 B) 10 2 C) 10 2 D) 10 2

10.  15417543   =

 A) 1 B) -1 C) i D) -i

11. 34731028   =

  A) 1 B) 2 C) 3 D) 4

12.    537

A) 
2

53 
B) 

2

57 
C) 

2

32
D) 

2

23

13.  3542776

 A) 5 -1 B) 5 - 2 C) 5 +1 D) 2 + 5

14.  561453652

 A) 2 B) 3 C) 5 D) 3

15. 4 2132193

A)2 + 3 B) 5 + 3 C) 23 D) 27

16.  246232
2

15

A) 
2

3
22       B) 

2

5
23         C) 

2

1
25  D) 125 
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17. 2 4 4x x  

A)
2

2x2x 
 B) 

2

2x2x 22 

 C)
2

2x2x 44 
D)

2

2x2x 44 

18.  abbaba 3234443

A) ba 32  B) 22  ba

C) ba  2 D) ba  2

19. 3 22945

A) 3 + 2 B) 2+ 2 C) 3+2 2 D) 1+2 2

20. 3 14 5 18 3 

A) 2 6 B) 3 5 C) 5 3 D) 6 2

21. If 10157   then

A) 4.3157  B) 4.3157 

C) 4.3157  D) Cannot be determined

22. 
 321

1

A) 
4

)321(2 
B) 

4

)321(2 

C) 
2

)321(2 
D) 

2

)321(2 

23.     The  rationalizing factor of     232323 4488   is

A)  88 23  B)  88 23  C)  88 24  D) 23 

24. 









 99100

1
....

34

1

23

1

12

1

A) 1 B) 2 C) 9 D) 10
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9. x = 



35

35
 x2 - 8x + 1 =

A) 5 B) 3 C) 4 D) 0

10.  32.3474

A) 3 B) 1 C) 2 D) 4

Solve the following

1. Find the value of 
9 9

2 5 2 5
2 2
  

2. Find the value of  
23 23

4 7 4 7
2 2
  

3. with out extraacting the roots ,determine which is greater

11 5 19 13 ?or 
4. with out extracting the roots ,determine which is  greater

?813or712 

5. Find the square root of a) 12 4 5  b) 11 4 7 .

6. Find the square root of   i) 11 4 7     ii) 9 4 5

7. It  x  =2+22/3+2-2/3 then find   x3-6x2+9x-2

8. Find the value of  ................121212

9. Find the value of   ................222

10.
2 28 8(5 2 12) (5 2 12) 10x x      then find x.

11. Prove 

2 2 2

2 2 2

( 2) ( 3) ( 4) 9 ( 2)( 3)

( 2)( 3)( 2) ( 3) ( 4) 9

a a a a a a

a aa a a a

      


     

12.  ............666

ACHIEVERS ( Level - II )
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13. Find the square root of

i) 1528  ii) 625  iii) 549 

14. Which is greater ?; 1112y1011x 

15. If 









2

1
2

2

1
x  then   find 

1

1
2

2





xx

x

I) MCQ's with More than one  answer type :

This section contains multiple choice questions. Each question has 4 choices (A), (B), (C),(D),

           out of which ONE or MORE is correct. Choose the correct options

1. Which of the following have conjugate surds?

A) 35  B) 35        C) 35  D) 53 
2. Which of the following are in ascending order ?

A)  434 7,4,5    B) 443 7,5,4

C) 343 8,7,4    D) done

3.  33 2142021420

A) 2 B) 3 64       C) 4 D) 2 2
II) Comprehension questions

 This section contains paragraph. Based  upon each paragraph multiple choice questions have
to be answered. Each question has 4 choices (A) , (B) ,(C ) and (D) out of which ONLY ONE is
correct. Choose  the correct option.

   The product of two surds is rational number then each of two surds is called
Ratinalising factor of other

   The R.F. of m na is m m na  since m>n

   The R.F. of ( a b)  is ( a b)

   The R.F of ( 3 3a b ) is ( 3 32 23a ab b )

EXPLORERS ( Level - III )
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The R.F's of monomial surds are infinite.

1. If x = 5 +2 6  then x +
x

1
 = ...................

A) 12 B) 10 C) 24 D) 10 6

2. The R.F of 33 24   +1 is ..................

A) -1+3 2 B)1+3 2 C) 3 4 +2 D) 3 4 -2

3. The R.F of 21/3 +2-1/3 is ...............

A) 22/3 +1 +2-2/3 B) 21/3 -1 +21/3 C) 22/3 -1 +2-2/3 D) 21/3 +1 +2-1/3

TEACHING TASK :

I)) 1.A 2.B 3.C 4.D 5.A 6.C 7.B 8.B 9.B 10.A

11.C 12.A 13.B 14.A 15.C 16.D 17.A 18.D

19.B 20.A 21.C 22.C 23.C 24.B 25.C 26.B 27.D 28.C

29.A 30.A 31.C 32.C 33.C 34.B 35.B 36.C 37.B 38.B

II) 1.A,B,C 2.A,D 3.C,D 4.B,C 5.3 6.2 7.1 8.3
9.3 10.1,2,3,4 11.8 12.2 13.2009  14.3

III) 1.A 2.A 3.B

LEARNER’STASK :
BEGINNERS :

I) 1.A 2.B 3.D 4.B 5.B 6.C 7.D 8.C 9.B 10.B

11.C 12.A 13.D 14.A 15.C 16.A 17.B 18.A 19.A 20.C 21.B
22..B 23.A 24..C 25.D 26..B

EXPLORERS:

I) 1.C,D 2.A,C 3.B,C

II) 1.B 2.A 3.C

KEY


