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May The Power Be with You! 
Sets of algebraic equations provide clues to the values of letters in given words. 

Equations incorporate one or more letters in the given word,                                                                       
and some letters have exponents. All letter values are whole numbers.    

Solutions provide values of the various letters. Method for identifying the values, are 
labeled Possible Solution Method, since solvers may use the clues in varying order.                                                                                                       

Exponent Rules 

• Identity Exponent: Any number to the first power is equal to itself:                               
A1 = A 

               Example: 91 = 9                                                                                                                             
• Zero Power: Any number raised to the zero power is equal to 1:                                       

A0 = 1 

Example: 50 = 1                                                                              

• Power of A Power: Raising a power to another power, you multiply the powers.  
(Am) n = A m x n    
   Example: (22)3 = 22x3 = 26 = 64  

 
• Negative Exponent: To change a negative exponent to a positive one, you flip the 

number so that the numerator and denominator change places.                                                       
A- m = 1/Am 

Example: 2-3 = 1/23 = 1/8 

• Fraction Exponent: The numerator is the power,  and the denominator is the root.  

Examples: A1/2 = Square Root of A.    A1/3 is the Cube Root of A. 

Example: 91/2 =3.   Example: 9 2/3 = 6.  Example: 92/3 = 6.                                                                                          

• Power Quotient: To find the quotient of two numbers with the same base, subtract 
the exponent of the denominator from the exponent of the numerator.   
Am/An = Am-n  

Example: 25/23 = 2(5-3) = 22 =4. 
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Section 1: Power Play 
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 PRO 
Use the Clues to figure out the value of each letter in the word PRO.                                                                                                                     

 

Clues: 

1. 2P = 4 
2. P + O + R = 13 
3. O = P2 – 1. 

Record the value of each letter. 

P = _____  R = _____ O = _____ 

Your Solution method: Show the steps.  
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ROPE 
Use the Clues to figure out the value of each letter in the word ROPE.                             

 

Clues: 

1. O = 2P 
2. R = 70 
3. E = 32 
4. P = 2R 

Record the value of each letter. 

R = _____ O = _____ P = _____ E= _____ 

Your Solution method: Show the steps.  
  



9 
 

SPAT 
Use the Clues to figure out the value of each letter in the word SPAT. 

 

Clues: 

1. O = (S – T)2   
2. A – S = 2 
3. P = (A + S + T)0 
4. (A – P)2 = 100 

Record the value of each letter. 

S = _____ P = _____ A = _____ T = _____ 
 

Your Solution method: Show the steps. 
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REST 
Use the Clues to figure out the value of each letter in the word REST. 

 

Clues: 

1. E/R = T   
2. R2 = 36 
3. E = 3 X 22 
4. T4 + 2T = S 

Record the value of each letter. 

S = _____ P = _____ A = _____ T= _____ 

Your Solution method: Show the steps. 
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SPAR 
Use the Clues to figure out the value of each letter in the word SPAR. 

 

Clues: 

1. S + P = 4A 
2. R2 + 1 = A 
3. R/S = 2 
4. A2 = 25 

Record the value of each letter. 

S = _____ P = _____ A = _____ R = _____ 

Your Solution method: Show the steps. 
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POWER 
Use the Clues to figure out the value of each letter in the word POWER. 

 

Clues: 

1. W = 2P 
2. P – O = 1 
3. O3 = R 
4. 32 – 1 = W 
5. E + R = 62 

Record the value of each letter:                                                                                   
P = _____ O = _____ W = _____ E = _____ R = _____ 

Your Solution method: Show the steps. 
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REPEL 
Use the Clues to figure out the value of each letter in the word REPEL 

 

Clues: 

1. E2 = R 
2. P = 92 
3. L2 + 17 = P 
4. R + E == 30 

Record the value of each letter. 

R = _____ E = _____ P = _____ E = _____ L = _____ 

Your Solution method: Show the steps. 
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DEFEND 
Use the Clues to figure out the value of each letter in the word DEFEND. 

 

Clues: 

1. D = 23 
2. D – 3E = E 
3. N – F = 22 
4. N + F = 22 

Record the value of each letter. 

D = _____ E = _____ F = _____ E = _____ N = _____ D = _____ 

Your Solution: Show the steps. 
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Section 2: Roots Have Power 
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CUT 
Use the Clues to figure out the value of each letter in the word CUT.  

 

Clues: 

1. U/2 = 2     HINT: C ½ is the square root of C. 
2. T2 = C 
3. C 1/2 = 3 

Record the value of each letter. 

C = _____  U = _____ T = _____ 

Your Solution method: Show the steps. 
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APT 
Use the Clues to figure out the value of each letter in the word CUT.  

 

Clues: 

1. 2P = 14 
2. P + T = 1001/2 
3. A 1/2 = 5 

 

Record the value of each letter. 

A = _____  P = _____ T = _____ 

Your Solution method: Show the steps. 
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GREW 
Use the Clues to figure out the value of each letter in the word GREW.  

 

Clues: 

1. E1/2 + R = 8 
2. E + W = 2G 
3. G = 100 1/2  
4. G + 1 = W 

Record the value of each letter. 

G = _____  R = _____ E = _____ W = _____ 

 

Your Solution method: Show the steps. 
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RULE 
Use the Clues to figure out the value of each letter in the word RULE.  

 

Clues: 

1. R1/3 + E = 15           HINT: R1/3 is the cube root of R. 
2. E x L = E 

3. (R + L)1/2 = 3 

    4.  R/U = 2 

Record the value of each letter. 

R = _____  U = _____ L = _____ E = _____ 

 

Your Solution method: Show the steps. 

 

 

 

 

  



20 
 

SAVE 
Use the Clues to figure out the value of each letter in the word SAVE.  

 

Clues: 

1. S1/2 = 4 
2. V1/3 = 3 
3. A1/2 + E = 7 
4. E3 = S/2 

 
Record the value of each letter. 

S = _____  A = _____ V = _____ E = _____ 

 

Your Solution method: Show the steps. 
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HANDY 
Use the Clues to figure out the value of each letter in the word HANDY.  

 

Clues: 

1. D2 – Y2 = 44 
2. (H + 6)1/3 = 3 
3. A + 3N = D 
4. H/(A1/2) = 7 
5. D – Y = 2 

Record the value of each letter. 

H = _____  A = _____ N = _____ D  = _____   Y = _____ 

Your Solution method: Show the steps. 
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RIDDLE 
Use the Clues to figure out the value of each letter in the word RIDDLE.  

 

Clues: 

1. D0 x D = 8 
2. R1/3 + R = 30 
3. (L X D)1/2 = 4 
4. E1/2 x L = D 
5. R/I = 3 

Record the value of each letter. 

R =_____ I = _____ D = _____ D = _____L = _____ E = _____ 

Your Solution method: Show the steps. 
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WANDER 
 

Use the Clues to figure out the value of each letter in the word WANDER. 

Clues: 

1. W5 = 1  
2. N + D = 21 
3. N1/4 = 2 
4. W3 X R = 31 
5. E1/2 = D 
6. (A1/3 + 2)2 = E 

Record the value of each letter. 

W =_____ A = _____ N = _____ D = _____E = _____ R = _____ 

Your Solution method: Show the steps. 
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Section 3: Power Products  
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HAT 
Use the Clues to figure out the value of each letter in the word HAT. 

Clues: 

1. (A1)2 = 9 
2. (A-T)3 = 8 
3. (H2)2 = 16 

Record the value of each letter. 

H =_____ A = _____ T = _____  

Your Solution method: Show the steps. 
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DUB 
Use the Clues to figure out the value of each letter in the word DUB. 

Clues: 

1. (D1)2 = 8 
2. (B3)2 = 64 
3. D + U2 = 18 
4. B + D = (D +U) - 1 

Record the value of each letter. 

H =_____ A = _____ T = _____  

Your Solution method: Show the steps. 
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BAIT 
Use the Clues to figure out the value of each letter in the word BAIT. 

Clues: 

1. B0 + B3 + B = 11 
2. I/5 = B 
3. [(T-A)2]5 = 1 
4. [(A- B)2]3 = 64 

Record the value of each letter. 

B =_____ A = _____ I = _____T = _____ 

  

Your Solution method: Show the steps. 
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DATE 
Use the Clues to figure out the value of each letter in the word DATE. 

Clues: 

1. D2 – A2 = T2 
2. (T2)2 = 81 
3. (E – A)3 = E2 
4. T0 + E2 = 65 

Record the value of each letter. 

D =_____ A = _____ T = _____ E = _____  

Your Solution method: Show the steps. 
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WANT 
Use the Clues to figure out the value of each letter in the word WANT. 

Clues: 

1. A + W = N 
2. (T4 + N) 2 = 100 
3. (W – A)4 = T 
4. (N + 1)2 = 102 

Record the value of each letter. 

W =_____ A = _____ N = _____ T = _____  

Your Solution method: Show the steps. 
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FETCH 
Use the Clues to figure out the value of each letter in the word FETCH. 

Clues: 

1. (E + C)2 = F2 
2. (T – F)2 = 25 
3. (E2)2 = 16 
4. (F/E)2 = 25 
5. T = C+ H 

Record the value of each letter. 

F =_____ E = _____ T = _____ C = _____ H = _____ 

Your Solution method: Show the steps. 
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REMADE 
Use the Clues to figure out the value of each letter in the word REMADE. 

Clues: 

1. D2 = 64 
2. 33 = A X E  
3. M2 = 49 
4. (R2)2 = 2D 
5. (M + R)2 = A2 

Record the value of each letter. 

R =_____ E = _____ M = _____ A = ____ D = _____ E = _____ 

Your Solution method: Show the steps. 
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SCHEMED 
Use the Clues to figure out the value of each letter in the word SCHEMED. 

Clues: 

1. (C – S)2 = D2 

2. (M2)2 = ½ S  
3. S/E = M 
4. (M + D)2 – 2 = H 
5. S = 2(2 + 3) 
6. C – S = 4 

Record the value of each letter. 

R =_____ E = _____ M = _____ A = ____ D = _____ E = _____ 

Your Solution method: Show the steps. 
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Section 4: Power Pairs 
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ELM 
Use the Clues to figure out the value of each letter in the word ELM.  

 

Clues: 

1. 2 X 1/3 E = M 
2. M4/M2 = E X L 
3. E2 = 81 

 

Record the value of each letter. 

E = _____  L = _____ M = _____ 

Your Solution method: Show the steps. 
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FIR 
Use the Clues to figure out the value of each letter in the word FIR.  

 

Clues: 

1. I2 = (F + R )2 
2. R5/R3 = 4 
3. (F2)2 = 81 

 

Record the value of each letter. 

F = _____  I = _____ R = _____ 

Your Solution method: Show the steps. 
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PALM 
Use the Clues to figure out the value of each letter in the word PALM. 

 

Clues: 

1. A5/A = M 
2. P1/3 = A 
3. L5/L4 = 1 
4. (L + A)3 = 27 

 

Record the value of each letter. 

P = _____  A = _____ L = _____ M = _____ 

Your Solution method: Show the steps. 
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TEAK 
Use the Clues to figure out the value of each letter in the word TEAK. 

 

Clues: 

1. (E – K)2 = T 
2. 5K = 25 
3. A9/A7 = 49 
4. T1/2 = K 

 

Record the value of each letter. 

T = _____  E = _____ A = _____ K = _____ 

Your Solution method: Show the steps. 
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MAPLE 
Use the Clues to figure out the value of each letter in the word MAPLE. 

 

Clues: 

1. P5/P3 = 9 
2. L = ¼ M 
3. P3 = A 
4. (E + M)2 = 400 
5. M6/M4 = 64 

 
 

Record the value of each letter. 

M = _____   A = _____ P = _____ L = _____ E = _____ 

Your Solution method: Show the steps. 
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CEDAR 
Use the Clues to figure out the value of each letter in the word CEDAR. 

 

Clues: 

1. E1/2 + 5 = R 
2. 3A = R  
3. (A – 1)4 = C 
4. (D + R + 6)1/2 = 6 
5. R7/R5 = 144 

 

Record the value of each letter. 

C = _____   E = _____ D = _____ A = _____ R = _____ 

Your Solution method: Show the steps. 
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NUTMEG 
Use the Clues to figure out the value of each letter in the word NUTMEG. 

 

Clues: 

1. (T – E)2 = E 
2. N6/N3 = 5E 
3. G + E1/2 = 6 
4. (T – 2M)2 = 100 
5. (U/7)4 = G 
6. G1/10 = G 

 

Record the value of each letter. 

N = _____   U = _____ T = _____ M = _____ E = _____ G = _____ 

Your Solution method: Show the steps. 
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WALNUT 
Use the Clues to figure out the value of each letter in the word WALNUT. 

 

Clues: 

1. A5/A2 + 1 = N 
2. (T + 1)1/2 = U 
3. N 1/2 + L = W 
4. U8/U6 = 16 
5. L4 = N2 
6. (A + U)2 = 36 

 

Record the value of each letter. 

W = _____   A =  ____ L = _____  N = _____  U = _____ T = _____ 

Your Solution method: Show the steps. 
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ALE 
Use the Clues to figure out the value of each letter in the word ALE.  

 

Clues: 

1. (1/2)2 X L = 1 
2. (1/5)2 X E2 = 1 
3. E – L = A2 

 

Record the value of each letter. 

A = _____  L = _____ E = _____ 

Your Solution method: Show the steps. 
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TEA 
Use the Clues to figure out the value of each letter in the word TEA.  

 

Clues: 

1. A + E = 52 
2. T/(1/2)3 = 1 
3. A = 32 

 

Record the value of each letter. 

T = _____  E = _____ A = _____ 

Your Solution method: Show the steps. 
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COLA 
Use the Clues to figure out the value of each letter in the word COLA.  

 

Clues: 

1. C3 = A 
2. O2 = 25 
3. L/C = ¼L 
4. (A1/2)1/3 = 2 

 

Record the value of each letter. 

C = _____  O = _____ L = _____ A = _____ 

Your Solution method: Show the steps. 
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MILK 
Use the Clues to figure out the value of each letter in the word MILK.  

 

Clues: 

1. L + K = I 
2. K2 – 3I = I 
3. M1/3 x M1/3 = 9 
4. I1/2 +  M1/3 = 8 

 

Record the value of each letter. 

M = _____  I = _____ L = _____ K = _____ 

Your Solution method: Show the steps. 
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CIDER 
Use the Clues to figure out the value of each letter in the word CIDER.  

Clues: 

1. E1/2 + D1/2 = 11 
2. I1/4 = C 
3. R + E1/2 = 10 
4. 1/2E – 2 = I 
5. R3 = 64 

 

Record the value of each letter. 

C = _____  I = _____ D = _____ E = _____ R= _____ 

Your Solution method: Show the steps. 
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JUICE 
Use the Clues to figure out the value of each letter in the word JUICE.  

 

Clues: 

1. (I1/3)2 = C 
2. U2 = 22 X 32 
3. [(1/2)2] J + E = C  
4. (1/3)2 X C = E 
5. (E5 + U )2 = 72 

 

Record the value of each letter. 

J = _____  U = _____ I = _____ C = _____ E = _____  

Your Solution method: Show the steps. 
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WATER 
Use the Clues to figure out the value of each letter in the word WATER.  

 

Clues: 

1. R – A = 2W 
2. T2 X (T + 1) = E 
3. (R1/2)1/2 = W 
4. W4 = 81 
5. (1/3 E)2 = 16 

 

Record the value of each letter. 

W = _____ A = _____ T = _____ E = _____ R = _____  

Your Solution method: Show the steps. 
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LEMONADE 
Use the Clues to figure out the value of each letter in the word LEMONADE.  

Clues: 

1. O2 + 4 = A 
2. N3 = E 
3. D1/6 = N - 1 
4. A1/3 = 5 
5. A - M = 25 
6. 4(N + 2)2 = M 
7. L1/4 = N 

Record the value of each letter. 

L = _____E = _____M = ____ O = ____ N = ____ A = ____ D = ____ E = ____ 

Your Solution method: Show the steps. 
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SHOE 
Use the Clues to figure out the value of each letter in the word SHOE.  

Clues: 

1. H-2 = S/O 
2. E3 + S= O 
3. S6 = S 
4. (O + S)2 = 102 

Record the value of each letter. 

S = _____H = _____ O = ____ E = ____   

Your Solution method: Show the steps. 
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HEELS 
Use the Clues to figure out the value of each letter in the word HEELS. 

Clues: 

1. E/2L = H 
2. L-2 X S = H 
3. (H + E)2 = 81 
4. L0 = H 

Record the value of each letter. 

H = _____E = _____ E = ____ L = ____ S = ____   

Your Solution method: Show the steps. 
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BOOTS 
Use the Clues to figure out the value of each letter in the word BOOTS. 

Clues: 

1. B-2 = 1/4 
2. B2 = O 
3. T2 = S 
4. (O + T)2 = 49 

Record the value of each letter. 

B= _____O = _____ O = ____  T = ____  S = ____   

Your Solution method: Show the steps. 
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SANDAL 
Use the Clues to figure out the value of each letter in the word SANDAL. 

Clues: 

1. S-2 = 1/(A + N + L) 
2. N = (A + A)3 
3. A = A0 X A0 
4. 491/2 = D 
5. 1/3N X N = L 

Record the value of each letter. 

S = _____A = _____ N = ____  D = ____  A = ____  L = ____   

Your Solution method: Show the steps. 
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BALLET 
Use the Clues to figure out the value of each letter in the word BALLET. 

Clues: 

1. L2 – A2 = 11T 
2. B4 = T2 
3. A3/25T = 100 
4. T-3 = 1/64 
5. (E – T)2 = B2 

Record the value of each letter. 

B= _____A = _____ L = ____ L = ____  E = ____  T = ____   

Your Solution method: Show the steps. 
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FLATS 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. (L + T)2 = 81 
2. L-2 X L2 = T 
3. A-3 x L = 1 
4. F2 = 25 
5. (S + T)2 = (L + A)2  

 

Record the value of each letter. 

B= _____A = _____ L = ____ L = ____  E = ____  T = ____   

Your Solution method: Show the steps. 
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SKATES 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. K X E = T 
2. S6/S4 = 64  
3. A/K1/2 = S 
4. E-3  X S = 1 
5. (T - S)2 = 100  

 

Record the value of each letter. 

S = _____K = _____ A = ____ T = ____  E = ____  S = ____   

Your Solution method: Show the steps. 
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LOAFER 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. (R – O)5 = 1 
2. 102 – R2 = 19 
3. E-5 X (L X O) = 1 
4. F3 = 3R 
5. E-3 X O = 1 
6. L-2 X (2A + L) = 1 

 

Record the value of each letter. 

L= _____O = _____ A = ____ F = ____ E = ____ R = ____  

Your Solution method: Show the steps. 

 

 

 

 

  



60 
 

Section 1: Power Play  

Solutions 
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PRO 
Use the Clues to figure out the value of each letter in the word PRO.                                                                                                                   

Clues: 

1. 2P = 4 
2. P + O + R = 13 
3. O = P2 – 1. 

Possible Solution method: 

Clue 1: 2P = 4. Then, P = 2. 

Clue 3: O = P2 – 1.   Replace P with 2.                                                                                                       
Then, O = 4 – 1, and O = 3. 

Clue 2:  P + O + R = 13.                                                                                                                                             
Replace P with 2, and O with 3.                                                                                                                               
Then, 2 + 3 + R = 13, and R = 8. 

 

P = 2     R = 8    O = 3 
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ROPE 
 

Use the Clues to figure out the value of each letter in the word PRO.                                                                                                                     

Clues: 

1. O = 2P 
2. R = 70 
3. E = 32 
4. P = 2R 

 

Possible Solution method: 

Clue 3: E = 32. Then,  E =  9. 

Clue 2: R = 70   Any number to the zero power is equal to 1. Then, R = 1. 

Clue 4: P = 2R  Replace R with 1. Then, P = 2 x 1, and P = 2. 

Clue 1: O = 2P  Replace P with 2. Then, O = 2 x 2, and O = 4. 

 

R = 1     O = 4    P = 2     E = 9 
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SPAT 
Use the Clues to figure out the value of each letter in the word SPAT. 

Clues: 

1. O = (S – T)2   
2. A – S = 2 
3. P = (A + S + T)0 
4. (A – P)2 = 100 

 

Possible Solution method: 

Clue 3: P = (A + S + T)0.  Then, (A + S + T) to the zero power is 1. Then, P = 1. 

Clue 4: (A – P)2 = 100.   Replace P with 1. Then, (A – 1)2 = 100.                                                                 
Then, the square root of both sides of the equation is:  A – 1 = 10. Then,  A = 11. 

 Clue 2: A – S = 2. Replace A with 11. Then, 11 – S = 2, and S = 9. 

Clue 1:  (S – T)2 = 9.  Then, the square root of both sides of the equation  is S - T = 3.                                       
Replace S with 9. Then, 9 – T = 3, and T = 6. 

 

S  = 9    P = 1   A = 11   T = 6 
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REST 
 

Use the Clues to figure out the value of each letter in the word REST. 

Clues: 

1. E/R = T   
2. R2 = 36 
3. E = 3 X 22 
4. T4 + 2T = S 

Possible Solution method: 

Clue 3: E = 3 x 22 . Then, E = 3 x 4, and E = 12. 

Clue 2: R2 = 36. The square root of 36 is 6. Then, R = 6. 

Clue 1: E/R = T. Replace E with 12 and R with 6. Then, 12/6 = 2. Then, T = 2. 

Clue 4: T4 + 2T = S. Replace T with 2. Then, 24 + 2 x 2 = S. Then, 16 + 4 = 20, and S = 20. 

 

R = 6     E = 12    S = 20    T = 2 

  



65 
 

SPAR 

 
Use the Clues to figure out the value of each letter in the word SPAR. 

Clues: 

1. S + P = 4A 
2.  R2 + 1 = A 
3.  R/S = 2 
4.  A2 = 25 

 

Possible Solution method: 

Clue 4: A2 = 25. Then, A = 5. 

Clue 2: R2 + 1 = A. Replace A with 5. Then, R2 + 1 = 5. Then, R2 = 4, and R = 2. 

Clue 3: R/S = 2. Replace R with 2. Then, 2/S = 2 and S = 1. 

Clue 1: S + P = 4A. Replace S with 1 and A with 5. Then, 1 + P = 20, and P = 19. 

 

S = 1     P = 19    A = 5    R = 2 
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POWER 

 
Use the Clues to figure out the value of each letter in the word POWER. 

Clues: 

1. W = 2P 
2. P – O = 1 
3. O3 = R 
4. 32 – 1 = W 
5. E + R = 62 

 

Possible Solution method: 

Clue 4: 32 – 1 = W. Then,  9 – 1 = W, and W = 8. 

Clue 1: W = 2P. Replace W with 8. Then, 8  = 2P,  and P = 4.  

Clue 2:  P – O = 1. Replace P with 4. Then, 4 – O = 1, and O = 3. 

Clue 3: O3 = R .  Replace O with 3. Then, 33 = 27, and R = 27. 

Clue 5: E + R = 62. Replace R with 27. Then, E + 27 = 36, and E = 9. 

 

P = 4     O = 3    W = 8    E = 9   R = 27 

  



67 
 

REPEL 
 

Use the Clues to figure out the value of each letter in the word REPEL 

Clues: 

1. E2 = R 
1. P = 92 
2. L2 + 17 = P 
3. R + E == 30 

 

Possible Solution method: 

Clue 2: P = 92 . Then,  P = 81. 

Clue 3: L2 + 17 = P .  Replace P with 81. Then, L2 + 17 = 81. Then, L2 = 81 – 17.                                                                                   
Then, L2 = 64, and L = 8. 

Clue 4: R + E = 30.                                                                                                                                           
Clue 1: E2 = R.                                                                                                                                                                   
In Clue 4, Replace R with  E2.                                                                                                                                                                           

Then,  E2 + E = 30. Then, E = 5 and R = 25.                                                                                                    
Check: 25 + 5 = 30                                                                                        

 

R = 25     E = 5    P = 81    E = 5   L = 8 

  



68 
 

DEFEND 
 

Use the Clues to figure out the value of each letter in the word DEFEND. 

Clues: 

1. D = 23 
2. D – 3E = E 
3. N – F = 22 
4. N + F = 22 

 

Possible Solution method: 

Clue 1: D = 23 . Then, D = 8. 

Clue 2: D – 3E = E. Add 3E to both sides of the equation.                                                                           
Then, D = 4 E.  Replace D with 8. Then, 8 = 4E, and E = 2. 

Clue 3: N – F = 22. Then, N – F = 4. 

Clue 4: N + F = 22 

Add equations in Clues 3 and 4.                                                                                                                                 
N – F = 4    +    N + F = 22. Then, 2N =26, and N = 13.                                                                                         
Replace N with 13 in either Clue 3 or 4, and solve for F.  Clue 4: 13 + F = 22, and F = 9. 

                                                                                                                                              

 

D = 8     E = 2    F = 9    E = 2   N  = 13   D = 8 

  



69 
 

 

Section 2: Roots Have Power 

Solutions 
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CUT 
Use the Clues to figure out the value of each letter in the word CUT.                                                                                                                     

Clues: 

1. U/2 = 2      
2. T2 = C 
3. C 1/2 = 3 

Possible Solution method: 

Clue 1:  U/2 = 2. Then, U =4. 

Clue 3: C 1/2 = 3                                                                                                                                                              
C 1/2  means the square root of  C. Then,  C = 9.  

Clue 2:  T2 = C                                                                                                                                                               
Replace C with 9. Then, T2 = 9,  and T = 3. 

 

C = 9     U= 4    T = 3 
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APT 
Use the Clues to figure out the value of each letter in the word APT. 

Clues: 

1. 2P = 14 
2. P + T = 1001/2 
3. A 1/2 = 5 

 

Possible Solution method: 

Clue 1:  2P = 14. Then, P = 7. 

Clue 2: P + T  = 100 1/2                                                                                                                                                        
100 1/2  means the square root of  100.                                                                                                                            
Replace P with 7. Then,  7  + T = 10, and T = 3. 

Clue 3:  A 1/2 = 5. The square root of A is 5. That means that A = 25. 

 

 

A = 25     P= 7    T = 3 
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GREW 
Use the Clues to figure out the value of each letter in the word GREW.  

 

Clues: 

1. E1/2 + R = 8 
2. E + W = 2G 
3. G = 100 1/2  
4. G + 1 = W 

 

Possible Solution method: 

Clue 3: G = 100 ½. The square root of 100 is 10. Then, G = 10. 

Clue 4: G + 1 = W.   Replace G with 10. Then, 10 + 1 = W, and W = 11. 

Clue 2: E + W = 2G.   Replace W with 11 and G with 10.                                                                                                                           
Then, E + 11 = 2 x 10. Then, E + 11 = 20, and E = 9. 

Clue 1: E1/2 + R = 8. Replace E with 9. Then,  E1/2 = 3.                                                                                 
Then, 3 + R = 8,  and R = 5. 

 

G = 10    R = 5      E =9      W = 11 

  



73 
 

RULE 
Use the Clues to figure out the value of each letter in the word RULE.  

 

Clues: 

1. R1/3 + E = 15 

2.   E x L = E 

3.   (R + L)1/2 = 3 

      4.   R/U = 2 

 

Possible Solution method: 

Clue 2: E x L = E.   Then, L = 1. 

Clue 3: (R + L)1/2 = 3.   Replace L with 1. Then, (R + 1) 1/2 = 3                                                                                                   
Then, the square root of R + 1  is 3, and R + 1 = 9. Then, R = 8. 

Clue 4: R/U = 2. Replace R with 8. Then, 8/U = 2, and U = 4. 

Clue 1: R1/3 + E = 15. Replace R with 8. The cube root of 8 is 2.                                                                                                  
Then, 2 + E = 15, and E = 13. 

 

R = 8     U = 4     L = 1     E = 13  
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SAVE 
Use the Clues to figure out the value of each letter in the word SAVE.  

Clues: 

1. S1/2 = 4 
2. V1/3 = 3 
3. A1/2 + E = 7 
4. E3 = S/2 

 

Possible Solution method: 

Clue 1: S1/2 = 4. The square root of S is 4. Then, S = 16, 

Clue 2: V1/3 = 3. The cube root of V is 3. Then, V = 27. 

Clue 4: E3 = S/2. Replace S with 16. Then, E3 = 8, and E = 2. 

Clue 3:  A1/2 + E = 7. Replace E with 2. Then, A1/2 + 2 = 7.                                                                                   
Then, A1/2  = 5, and A = 25.  

 

S = 16    A = 25    V = 27    E = 2 
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HANDY 
Use the Clues to figure out the value of each letter in the word HANDY.  

 

Clues: 

1. D2 – Y2 = 44 
2. (H + 6)1/3 = 3 
3. A + 3N = D 
4. H/(A1/2) = 7 
5. D – Y = 2 

 

Possible Solution method: 

Clue 2: (H + 6)1/3 = 3.   The cube root of (H + 6) is 3.                                                                                      
Then, H + 6 =27, and H = 21. 

Clue 4: H/(A1/2) = 7.  Replace H with 21.  Then, 21/ A1/2 = 7.                                                                                                                            
Then, A1/2 must equal 3. Then, A = 9. 

Clue 1:  D2 – Y2 = 44.                                                                                                                                         
Clue 5:  D –   Y = 2. Then, D = Y + 2.                                                                                                                
Clue 1: To get a difference of 44 between the squares of D and Y                                                                    
when D is 2 greater than Y. Then, D = 12 and Y = 10.    

Clue 3: A + 3N = D. Replace A with 9 and D with 12. Then, 9 + 3N = 12.                                                                                                           
Then, 3N = 3, and N = 1.  

 

H = 21    A = 9     N = 1     D  = 12    Y = 10 
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RIDDLE 
Use the Clues to figure out the value of each letter in the word RIDDLE.  

Clues: 

1. D0 x D = 8 
2. R1/3 + R = 30 
3. (L X D)1/2 = 4 
4. E1/2 x L = D 
5. R/I = 3 

 

Possible Solution method: 

Clue 1: D0 x D = 8. Replace D0 with 1. Then, 1 x D = 8, and D = 8. 

Clue 3: (L X D)1/2 = 4. The square root of (L X D) is 4. Then, L X D = 16.                                                                                  
Replace D with 8. Then, L x 8 = 16, and L = 2. 

Clue 4: E1/2 x L = D.  Replace L with 2, and D with 8.                                                                                                                
Then, E1/2 x 2 = 8. Then, E1/2 = 4, and E = 16. 

Clue 2: R1/3 + R = 30. The cube root of R plus R = 30.                                                                               
Then, R = 27. The cube root of 27 is 3. Check: 27 + 3 = 30. 

Clue 5: R/I = 3. Replace R with 27. Then, 27/I = 3, and I = 9. 

 

R = 27    I = 9     D = 8     D =8      L = 2      E = 16  
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WANDER 
 

Use the Clues to figure out the value of each letter in the word WANDER. 

Clues: 

1. W5 = 1  
2. N + D = 21 
3. N1/4 = 2 
4. W3 X R = 31 
5. E1/2 = D 
6. (A1/3 + 2)2 = E 

Possible Solution Method: 

Clue 1: W5 = 1. Then, W = 1. 

Clue 4: W3 X R = 31. Replace W with 1. Then, 1 X R = 31, and R = 31. 

Clue 3: N1/4 = 2.  The fourth root of N is 2. Then, N = 16.   

Clue 2: N + D = 21.  Replace N with 16. Then, 16 + D = 21, and D = 5. 

Clue 5: E1/2 = D.   Replace D with 5. Then, E1/2 = 5, and E = 25. 

Clue 6:  (A1/3 + 2)2 = E.  Replace E with 25. Then,  (A1/3 + 2)2 = 25.                                                                                                        
The square root of both sides of the equal symbol is: (A1/3 + 2) = 5.                                                           
Then, A1/3 + 2  = 5. Then, A1/3  = 3. The cube root of A is 3. Then, A = 27. 

 

W = 1    A = 27    N = 16     D = 5    E = 25      R = 31 
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Section 3: Power Products 

Solutions 
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HAT 
Use the Clues to figure out the value of each letter in the word HAT. 

Clues: 

1. (A1)2 = 9 
2. (A - T)3 = 8   
3. (H2)2 = 16 

 

Possible Solution method: 

Clue 1: (A1)2 = 9.   Then, A(1 x 2) = 9. Then, A2 = 9, and A = 3. 

Clue 2: (A-T)3 = 8.   Replace A with 3. Then, (3 - T)3 = 8 and T = 1. 

Clue 3: (H2)2 = 16.  Then, H(2 x 2) = 16. Then, H4 = 16, and H = 2. 

 

H = 2      A = 3     T = 1 
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DUB 
Use the Clues to figure out the value of each letter in the word DUB. 

Clues: 

1. (D1)2 = 81 
2. (B3)2 = 64 
3. D + U2 = 18 

 

Possible Solution method: 

Clue 1: (D1)2 = 81. Then, D(1 x 2) = 81. Then, D2 = 81, and D = 9. 

Clue 2: (B3)2 = 64. Then, B(3 x2) = 64  Then, B6 = 64, and B = 2. 

Clue 3: D + U2 = 18. Replace D with 9. Then, 9 + U2 = 18.                                                                               
Then, U2 = 9, and U = 3. 

 

 

D = 9      U = 3     B = 2 
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BAIT 
Use the Clues to figure out the value of each letter in the word BAIT. 

Clues: 

1. B0 + B3 + B = 11 
2. I/5 = B 
3. [(T-A)2]5 = 1 
4. [(A- B)2]3 = 64 

 

Possible Solution method: 

Clue 1: B0 + B3 + B = 11.  Then, B0 = 1.  Then, B3 + B = 10                                                                                                                                                                        
Test values for B. Then,   23 + 2 = 10, and B = 2.      

Clue 4:  [(A- B)2]3 = 64. Replace B with 2. Then, [(A- 2)2]3 = 64 .                                                                                 
The cube root of 64 is 4. Then, (A - 2)2 = 4, and A = 4. 

Clue 2: I/5  = B. Replace B with 2. Then, I/5  = 2, and I = 10.  

Clue 3: [(T-A)2]5 = 1. Replace A with 4. Then, [(T-4)2]5 = 1.                                                                                
Then, T = 5. 

 

 

                                                                                                                                                                    

B = 2      A = 4       I = 10       T = 5 
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DATE 
Use the Clues to figure out the value of each letter in the word DATE. 

Clues: 

1. D2 – A2 = T2 
2. (T2)2 = 81 
3. (E – A)3 = E2 
4. T0 + E2 = 65 

 

Possible Solution method: 

Clue 2: (T2)2 = 81.  Then, (T2)2 = T4  and T4  = 81. Then,  T = 3. 

Clue 4: T0+ E2 = 65.  Replace T with 3. Then,  30 =  1. Then, 1 + E2 = 65.                                                                        
Then, E2 = 64, and E = 8.  

Clue 3: (E – A)3 = E2. Replace E with 8. Then, ( 8 – A)3 = 64.  Then, A = 4.                                                                         
Check: 4 x 4 x 4 = 64. 

Clue 1: D2 – A2 = T2   Replace A with 4 and T with 3.                                                                                    
Then, D2 – 42 = 32.  Then, D2 – 16 = 9. Then, D2  = 25, and D = 5. 

 

 

 

D = 5      A = 4      T = 3       E = 8 
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WANT 
Use the Clues to figure out the value of each letter in the word DATE. 

Clues:  

1. A + W = N 
2. (T4 + N) 2 = 100 
3. (W – A)4 = T 
4. (N + 1)2 = 102 

 

Possible Solution Method: 

Clue 4: (N + 1)2 = 100. Then, N + 1 = 10, and N = 9. 

Clue 2: (T4 + N) 2 = 100.   Replace N with 9. Then,  (T4 + 9) 2 = 100                                                                                                                                               
The square root of 100 is 10. Then, T4 + 9 = 10, and T = 1. 

Clue 1: A + W = N.   Replace N with 9. Then, A + W = 9 

Clue 3: (W – A)4 = T.  Replace T with 1. Then,  (W – A)4 = 1                                                                                                                                                                                                
That means that W and A must differ by 1.                                                                                                                       
From Clue 1,   A + W  = 9, and W is greater than A by 1.                                                                                                                      
Then, W = 5 and A = 4.                                                                                                                                                                                                                          

 

 

W = 5       A = 4         N = 9      T =  1    
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FETCH 
Use the Clues to figure out the value of each letter in the word FETCH. 

Clues: 

1. (E + C)2 = F2 
2. (T – F)2 = 25 
3. (E2)2 = 16 
4. (F/E)2 = 25 
5. T = C+ H 

 

Possible Solution Method: 

Clue 3: (E2)2 = 16. Then, E2  = 4, and E = 2. 

Clue 4: (F/E)2 = 25. Replace E with 2. Then, (F/2)2 = 25                                                                                                                       
The square root of (F/2)2  is F/2. The square root of 25 is 5.                                                                                                                                                          
Then, F/2 = 5, and F = 10. 

Clue 1: (E + C)2 = F2.  Take the square root of each side of the equation.                                             
Then, E + C = F. Replace E with 2 and F with 10.                                                                                                        
Then, 2 + C = 10, and C = 8. 

Clue 2: (T – F)2 = 25.   Take the square root of each side of the equation.                                               
Then, T – F = 5. Replace F with 10. Then, T – 10 = 5, and T = 15. 

Clue 5: T = C + H   Replace T with 15 and C with 8. Then, 15 = 8 + H, and H = 7. 

 

 

F = 10      E = 2      T = 15      C = 8      H = 7 
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REMADE 
Use the Clues to figure out the value of each letter in the word REMADE. 

Clues: 

1. D2 = 64 
2. 33 = A X E  
3. M2 = 49 
4. (R2)2 = 2D 
5. (M + R)2 = A2 

 

Possible Solution Method: 

Clue 1: D2 = 64.   Take the square root of each side of the equation.   Then, D = 8. 

Clue 3:  M2 = 49.  Take the square root of each side of the equation.   Then, M = 7. 

Clue 4: (R2)2 = 2D.  Replace D with 8. Then, (R2)2 = 16. Then, R2 = 4, and R = 2. 

Clue 5: (M + R)2 = A2. Replace M with 7 and R with 2. Then, (7 + 2)2 = A2.                                                                                                   
Then, 92 = A2 . Then  81 = A2  and A = 9. 

Clue 2: 33 = A X E. Replace A with 9. Then, 27 = 9 x E, and E = 3. 

 

R = 2      E = 3      M = 7      A = 9      D = 8      E  = 3 
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SCHEMED 
Use the Clues to figure out the value of each letter in the word SCHEMED. 

Clues: 

1. (C – S)2 = D2 
2. (M2)2 = ½ S  
3. S/E = M 
4. (M + D)2 – 2 =  H 
5. S = 2(2 + 3) 
6. C – S = 4 

 

Possible Solution Method: 

Clue 5: S = 2(2 + 3). Then, S = 25, and S = 32. 

Clue 6: C – S = 4. Replace S with 32. Then, C – 32 = 4, and C = 36. 

Clue 1: (C – S)2 = D2. Replace C with 36 and S with 32. Then, (36 -32)2 = D2.                                                                          
Then, 42 = D2 , and D = 4.          

Clue 2: (M2)2 = ½ S. Replace S with 32. Then,  (M2)2 = 16.                                                                        
The square root of (M2)2   is M2. The square root of 16 is 4.                                                                
Then, M2 = 4, and M = 2. 

Clue 3: S/E = M.  Replace S with 32 and M with 2. Then, 32/E = 2, and E = 16. 

Clue 4: (M + D)2 - 2 = H.   Replace M with 2 and D with 4.                                                                           
Then,  (2 + 4)2 - 2 = H. Then, 62  - 2 = H. Then, H = 36 – 2, and H = 34. 

 

S = 32   C = 36   H = 34   E = 16    M  = 2   E = 16  D = 4 
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Section 4: Power Pairs 

Solutions 
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ELM 
Use the Clues to figure out the value of each letter in the word ELM.  

 

Clues: 

1. 2 x 1/3 E = M 
2. M4/M2 = E X L 
3. E2 = 81 

 
Possible Solution Method: 

Clue 3: E2 = 81.  Take the square root on both sides of the equation.                                                       
Then, E = 9. 

Clue 1: 2 x 1/3 E = M. Replace E with 9. Then, 2 x 1/3(9)  = M.                                                                                                    
Then, 2 x 3  = M, and M = 6.  

Clue 2: M4/M2 = E X L. Replace M with 6 and E with 9.                                                                                    
Then, 64/62 = 9 X L. Then, 64/62 = 62,  and 62 = 36.                                                                                                           
Then, 36 = 9 x L, and L = 4. 

 

E = 9      L = 4      M = 6 
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FIR 
Use the Clues to figure out the value of each letter in the word FIR.  

Clues: 

1. I2 = (F + R )2 
2. R5/R3 = 4 
3. (F2)2 = 81 

 

Possible Solution Method: 

Clue 2: R5/R3 = 4.    Then, R5/R3 = R(5-3) or R2.                                                                                              
Then, R2 = 4, and R = 2. 

Clue 3: (F2)2 = 81.    Then, (F2)2  = F (2 + 2) or F4.                                                                                                                 
Then, F4 = 81, and F = 3.                                                                                                                             
Check: 3 x 3 x 3 x 3 = 81. 

Clue 1: I2 = (F + R )2. Replace F with 3 and R with 2.                                                                                 
Then, I2 = (3 + 2)2  Then, I2 = 52. Then, I = 5. 

 

F = 3      I = 5      R = 2 
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PALM 
Use the Clues to figure out the value of each letter in the word PALM. 

 

Clues: 

1. A5/A = M 
2. P1/3 = A 
3. L5/L4 = 1 
4. (L + A)3 = 27 

 

Possible Solution Method: 

Clue 3: L5/L4 = 1. Then, L(5 -4) = 1. Then, L1 = 1, and L = 1. 

Clue 4: (L + A)3 = 27.  Replace L with 1. Then, (1 + A)3 = 27.                                                                                                               
Take the cube root of both sides of the equation.                                                                                       
Then, 1 + A = 3, and A = 2. 

Clue 1: A5/A = M. Replace A with 2. Then, 25/2 = M.                                                                                                
Then, 32/2 = 16, and M = 16. 

Clue 2: P1/3 = A. Replace A  with 2. Then,  P1/3 = 2.                                                                                                                                   
Then, the cube root of P is 2, and P = 8. 

 

 

P = 8      A = 2       L = 1       M = 16 
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TEAK 
Use the Clues to figure out the value of each letter in the word TEAK. 

 

Clues: 

1. (E – K)2 = T 
2. 5K = 25 
3. A9/A7 = 49 
4. T1/2 = K 

 

Possible Solution Method: 

Clue 2: 5K = 25. Then, K= 5. 

Clue 4: T1/2 = K. Replace K with 5.  The exponent ½  means the square root of T.                                                                               
The square root of T is 5, and T = 25. 

Clue 3:  A9/A7 = 49. Then, A2 = 49, and A = 7. 

Clue 1:  (E – K)2 = T.  Replace K with 5 and T with 25. Then, (E – 5)2 = 25 .                                                                                                      
Take the square root of both sides of the equation. Then, E – 5  = 5, and E = 10. 

 

 

T = 25      E = 10       A = 7       K = 5 
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MAPLE 
Use the Clues to figure out the value of each letter in the word MAPLE. 

 

Clues: 

1. P5/P3 = 9 
2. L= ¼ M 
3. P3 = A 
4. (E + M)2 = 400 
5. M6/M4 = 64 

 

Possible Solution Method: 

Clue 1: P5/P3 = 9.  Then, P2 = 9, and P = 3. 

Clue 3: P3 = A.  Replace P with 3. Then, 33 = A, and A = 27. 

Clue 5: M6/M4 = 64.  Then, M2 = 64, and M = 8. 

Clue 2: L= ¼ M.  Replace M with 8. Then, L = ¼ 8, and L = 2.       

Clue 4:  (E + M)2 = 400.  Take the square root of both sides of the equation.                                          
Then, E + M = 20. Replace M with 8. Then, E + 8 = 20, and E = 12. 

 

M = 8      A = 27       P = 3       L = 2       E = 12 
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CEDAR 
Use the Clues to figure out the value of each letter in the word CEDAR. 

 

Clues: 

1. E1/2 + 5 = R 
2. 3A = R  
3. (A – 1)4 = C 
4. (D + R + 6)1/2 = 6 
5. R7/R5 = 144 

 

Possible Solution Method: 

Clue  5: R7/R5 = 144.  Then, R2 = 144, and R = 12. 

Clue 2: 3A = R.   Replace R  with 12. Then, 3A = 12, and A= 4. 

Clue 3: (A – 1)4 = C.  Replace A with 4. Then, (4 – 1)4 = C   Then, 34 = C.                                                          
Then, C = 81. 

Clue 1: E1/2 + 5 = R. Replace R with 12. Then, E1/2 + 5 = 12.                                                                                
Then, E1/2 = 7, and E = 49. 

Clue 4: (D + R + 6)1/2 = 6.   Replace R with 12. Then, (D + 12 + 6)1/2 = 6                                                    
Then, (D + 18) ½ = 6. Square both sides of the equation.                                                                                    
Then, D + 18 = 36, and D = 18. 

 

C = 81      E = 49      D = 18      A = 4      R = 12 
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NUTMEG 
Use the Clues to figure out the value of each letter in the word NUTMEG. 

 

Clues: 

1. (T – E)2 = E 
2. N6/N3 = 5E 
3. G + E1/2 = 6 
4. (T – 2M)2 = 100 
5. (U/7)4 = G 
6. G1/10 = G 

 

Possible Solution Method: 

Clue 6: G1/10 = G. Then, G = 1. 

Clue 5: (U/7)4 = G. Replace G with 1. Then, (U/7)4 = 1                                                                                 
Then, U/7 must equal 1, and U = 7.                                                                                                                                           
Check: 7/7 = 1 

Clue 3: G + E1/2 = 6. Replace G with 1. Then, 1 + E1/2 = 6.                                                                              
Then, E1/2 = 5, and E = 25. 

Clue 2: N6/N3 = 5E. Replace E with 25. Then, N6/N3 = 125.                                                                                                                         
Then, N(6-3) = 125. Then, N3 = 125, and N = 5. 

Clue 1: (T – E)2 = E. Replace E with 25. Then, (T – 25)2 = 25                                                                                                                                            
Take the square root of both sides of the equation.                                                                                             
Then, T – 25 = 5, and T = 30. 

Clue 4: (T – 2M)2 = 100. Take the square root of both sides of the equation.                                                                                                       
Then, T – 2M = 10. Replace T with 30. Then, 30 – 2M = 10, and M = 10. 

 

N = 5    U = 7    T = 30    M = 10     E = 25    G = 1 
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WALNUT 
Use the Clues to figure out the value of each letter in the word WALNUT. 

 

Clues: 

1. A5/A2 + 1 = N 
2. (T + 1)1/2 = U 
3. N 1/2 + L = W 
4. U8/U6 = 16 
5. L4 = N2 
6. (A + U)2 = 36 

 

Possible Solution Method: 

Clue 4: U8/U6 = 16. Then, U2 = 16, and U = 4. 

Clue 2: (T + 1)1/2 = U. Replace U with 4. Then, (T + 1)1/2 = 4                                                                                                 
Take the square root of both sides of the equation. Then, T + 1 = 2, and T = 1. 

Clue 6: (A + U)2 = 36. Replace U with 4. Then, (A + 4)2 = 36                                                                                                   
Take the square root of both sides of the equation.                                                                                    
Then, A + 4 = 6, and A = 2. 

Clue 1: A5/A2 + 1 = N. Then, A3  + 1 = N. Replace A with 2.                                                                                                     
Then, 23 + 1 = N,  and N = 9. 

Clue 5: L4 = N2. Replace N with 9. Then, L4 = 92. Then. L4 = 81, and L = 3. 

Clue 3: N 1/2 + L = W. Replace N with 9 and L with 3.                                                                                                    
Then,  9 1/2 + 3 = W   Then, 3 + 3 = W, and W = 6.  

 

W = 6     A = 2     L = 3    N = 9    U = 4    T = 1 
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Section 5: Fraction Powers 

Solutions  
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ALE 
Use the Clues to figure out the value of each letter in the word ALE.  

 

Clues: 

1. (1/2)2 X L = 1 
2. (1/5)2 X E2 = 1 
3. E – L = A2 

 

Possible Solution Method: 

Clue 2: (1/5)2 X E2 = 1. Then, 1/5 x  1/5 = 1/25   Then, 1/25 x E2 = 1.                                                                                                                                                                                                                                                                                 
Then, E = 5.                                                                                                                                                 
Check: 1/25 x 25  = 25/25 = 1          

Clue 1:  (1/2)2 X L = 1. Then, ½ x ½ = ¼.  Then, ¼ x L = 1, and L = 4. 

Clue 3: E – L = A2. Replace E with 5 and L with 4.  Then, 5 – 4 = A2.                                                                                                          
Then, A = 1. 

 

A = 1        L = 4      E = 5 
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TEA 
Use the Clues to figure out the value of each letter in the word TEA.  

 

Clues: 

1. A + E = 52 
2. T/(1/2)3 = 1 
3. A = 32 

 

Possible Solution Method: 

Clue 3: A = 32.  Then, A = 9. 

Clue 1: A + E = 52 . Replace A with 9. Then, 9 + E = 25, and E = 16. 

Clue 2: T/(1/2)3 = 1. Then, (1/2)3 = 1/8. Then,  T1/8 = 1, and T = 8 

 

 

T = 8       E = 16      A = 9 
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COLA 
Use the Clues to figure out the value of each letter in the word COLA.  

 

Clues: 

1. C3 = A 
2. O2 = 25 
3. L/C = 32 
4. (A1/2)1/3 = 2 

 

Possible Solution Method: 

Clue 2: O2 = 25. Then, O = 5. 

Clue 4: (A1/2)1/3 = 2. Then, (A1/2)1/3 = A1/6.                                                                                                     
Then, A1/6 = 2, and A =64.                                                                                                                                                                                                                                                                                                                                                
Check:2x2x2x2x2x2 = 64 

Clue 1: C3 = A. Replace A with 64.                                                                                                                         
Then, C3 = 64, and C = 4. 

Clue 3: L/C = 32. Replace  C with 4.                                                                                                                            
Then, L/4 = 9, and L = 36. 

 

 

 

 

 

C = 4     O = 5      L = 36      A = 64 
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MILK 
Use the Clues to figure out the value of each letter in the word MILK.  

 

Clues: 

1. L + K = I 
2. K2 – 3I = I 
3. M1/3 x M1/3 = 9 
4. I1/2 + M1/3 = 8 

 

Possible Solution Method: 

Clue 3: M1/3 x M1/3 = 9 .                                                                                                                                                      
The base is the same (both M),  so add the exponents.                                                                                             
Then, M2/3 = 9, and M = 27.  

Clue 4: I1/2 +  M1/3 = 8. Replace M with 27. Then, 271/3 = 3.                                                                                                                                  

Then, I1/2 +  3 = 8. Then, I1/2 = 5, and I = 25. 

Clue 2: K2 – 3I = I. Replace I with 25. Then, K2 – (3 x 25)  = 25                                                                                          
Then, K2 –75 = 25. Then, , K2 = 100, and K = 10. 

Clue 1: L + K = I. Replace K with 10 and I with 25.                                                                                      
Then, L + 10 = 25 , and L = 15.  

 

 

 

M = 27     I = 25      L = 15      K = 10 
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CIDER 
Use the Clues to figure out the value of each letter in the word CIDER.  

Clues: 

1. E1/2 + D1/2 = 11 
2. I1/4 = C 
3. R + E1/2 = 10 
4. 1/2E – 2 = I 
5. R3 = 64 

 

Possible Solution Method: 

Clue 5: R3 = 64. Then, R = 4. 

Clue 3: R + E1/2 = 10. Replace R with 4. Then, 4 + E1/2 = 10.                                                                                                                       
Then. E1/2 = 6, and E = 36. 

Clue 4: 1/2E – 2 = I. Replace E with 36. Then, 18 – 2 = I, and I = 16. 

Clue 1: E1/2 + D1/2 = 11. Replace E with 36. Then, 361/2 = 6.                                                                                                            
Then, 6 + D1/2 = 11. Then,  D1/2 = 5, and D = 25. 

Clue 2: I1/4 = C. Replace I with 16. Then,  161/4 = 2. Then, C = 2. 

 

                                                    

 

C = 2      I = 16      D = 25      E = 36     R= 4 
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JUICE 
Use the Clues to figure out the value of each letter in the word JUICE.  

 

Clues: 

1. (I1/3)2 = C 
2. U2 = 22 X 32 
3. [(1/2)2] J + E = C  
4. (1/3)2 X C = E 
5. (E5 + U )2 = 72 

 

Possible Solution Method: 

Clue 2:  U2 = 22 X 32. Then, U2 = 4 x 9. Then, U2 = 36, and U = 6. 

Clue 5:  (E5 +U )2 = 72. Replace U with 6. Then, (E5 + 6 )2 = 49.                                                                                                    
Take the square root of both sides of the equation.                                                                                    
Then, E5 + 6 = 7, and E = 1. 

Clue 4: (1/3)2 X C = E. Replace E with 1. Then 1/9 C = 1, and C = 9. 

 Clue 1: (I1/3)2 = C. Replace C with 9. Then, (I1/3)2 = 9.                                                                                                                              
Take the square root of both sides of the equation.                                                                                                                                    
Then,  I1/3 = 3, and I = 27.      

Clue 3:  [(1/2)2] J + E = C. Replace E with 1 and C with 9.                                                                                                                                                                            
Then, [(1/2)2] J + 1 = 9. Then, ¼ J = 8, and J = 32. 

                                                                                                                      

 

 

 

J = 32      U = 6      I = 27      C = 9      E = 1 
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WATER 
Use the Clues to figure out the value of each letter in the word WATER.  

 

Clues: 

1. R – A = 2W 
2. T2 X (T + 1) = E 
3. (R1/2)1/2 = W 
4. W4 = 81 
5. (1/3 E)2 = 16 

 

Possible Solution Method: 

Clue 4: W4 = 81. Then, W = 3. 

Clue 3: (R1/2)1/2 = W. Replace W with 3. Then, (R1/2)1/2 = 3.                                                                                                      
Then, R1/4 = 3. Then, 3 is the fourth root of R, and R = 3x3x3x3.                                                                                                                    
Then, R = 81. 

Clue 1. R – A = 2W. Replace R with 81 and W with 3.                                                                                       
Then, 81 – A = 6, and A = 75. 

Clue 5: (1/3 E)2 = 16. Take the square root of both sides of the equation.                                                                                                                                 
Then, 1/3E = 4, and E = 12.  

Clue 2: T2 X (T + 1) = E. Replace E with 12. Then, T2 X (T + 1) = 12.                                                                                                                                     
Then, T3 + T2  = 12, and T = 2.                                                                                                                                                                
Check: 8 + 4 = 12.                                                                                                                                        

 

 

  

 

W = 3      A = 75      T = 2      E = 12      R = 81 
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LEMONADE 
Use the Clues to figure out the value of each letter in the word LEMONADE.  

Clues: 

1. O2 + 4 = A 
2. N3 = E 
3. D1/6 = N - 1 
4. A1/3 = 5 
5. A - M = 25 
6. 4(N + 2)2 = M 
7. L1/4 = N 

Possible Solution Method: 

Clue 4: A1/3 = 5. Then, A = 5 x 5 x 5, and A = 125. 

Clue 5: A - M = 25. Replace A with 125. Then, 125 – M = 26, and M = 100. 

Clue 1: O2 + 4 = A. Replace A with 125. Then, O2 + 4 =125.                                                                                            
Then, O2 = 121, and O = 11. 

Clue 6: 4(N + 2)2 = M. Replace M with 100. Then, 4(N + 2)2 = 100.                                                                                                                      
Then, divide both sides of the equation by 4. Then, (N + 2)2 = 25.                                                                                                         
Take the square root of both sides of the equation.                                                                                      
Then, N + 2  = 5, and N = 3. 

Clue 2: N3 = E. Replace N with 3. Then, E = 27. 

Clue 7: L1/4 = N. Replace N with 3. Then, L1/4 = 3, and L = 3x3x3x3.                                                        
Then, L = 81. 

Clue 3: D1/6 = N – 1. Replace N with 3. Then,  D1/6 = 3 – 1.                                                                                              
Then,  D1/6 = 2, and D = 2x2x2x2x2x2. Then, D = 64.                                                                                                                                                                                                    

 

 

L = 81   E = 27   M = 100    O = 11 

   N = 3   A = 125   D = 64    E = 27 
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Section 6: Negative Powers 

Solutions  
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SHOE 
Use the Clues to figure out the value of each letter in the word SHOE.  

Clues: 

1. H-2 = S/O 
2. E3 + S= O 
3. S6 = S 
4. (O + S)2 = 102 

 

Possible Solution Method: 

Clue 3: S6 = S. Then, S = 1. 

Clue 4: (O + S)2 = 102.                                                                                                                                              
Take the square root of both sides of the equation.                                                                                                 
Then, O + S = 10. Replace S with 1. Then, O + 1 = 10, and O = 9. 

Clue 1: H-2 = S/O. Replace S with 1 and O with 9.                                                                                             
Then, H-2 = 1/9. H-2 is another name for 1/H2.                                                                                        
Then, 1/H2 = 1/9, and H = 3. 

Clue 2: E3 + S= O. Replace S with 1 and O with 9.                                                                                                                                              
Then, E3 + 1= 9. Then, E3 = 8, and E = 2. 

                                                                                       

 

 

S = 1     H = 3      O = 9      E = 2 
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HEELS 
Use the Clues to figure out the value of each letter in the word HEELS. 

Clues: 

1. E/2L = H 
2. L-2 X S = H 
3. (H + E)2 = 81 
4. L0 = H 

Possible Solution Method: 

Clue 4: L0 = H. Then, L0 = 1. Then, H = 1. 

Clue 3: (H + E)2 = 81 Replace H with 1. Then, (1 + E)2 = 81.                                                                                              
Then, take the square root of both sides of the equation.                                                                                                 
Then, 1 + E = 9, and E = 8. 

Clue 1: E/2L = H. Replace E with 8 and H with 1.                                                                                                            
Then, 8/2L = 1, and L = 4. 

Clue 2: L-2 X S = H. Replace L with 4, and H with 1.                                                                                  
Then, 4-2 x S = 1.   Then, 1/16 X S = 1, and  S = 16. 

 

 

 

H = 1     E = 8      E = 8      L = 4      S = 16 
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BOOTS 
Use the Clues to figure out the value of each letter in the word BOOTS. 

Clues: 

1. B-2 = 1/4 
2. B2 = O 
3. T2 = S 
4. (O + T)2 = 49 

 

Possible Solution Method: 

Clue 1: B-2 = 1/4. Then, B-2 = 1/ B2. Then,  1/ B2 = 1/4, and B = 2. 

Clue 2: B2 = O. Replace B with 2. Then, 22 = O, and O = 4. 

Clue 4: (O + T)2 = 49. Take the square root of both sides of the equation.                                          
Then, O + T = 7. Replace O with 4. Then, 4 + T = 7, and T = 3. 

Clue 3: T2 = S. Replace T with 3. Then, 32 = S, and S = 9. 

 

 

 

B = 2     O = 4     O = 4     T = 3     S = 9 
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SANDAL 
Use the Clues to figure out the value of each letter in the word SANDAL. 

Clues: 

1. S-2 = 1/(A + N + L) 
2. N = (A + A)3 
3. A = A0 x A0 
4. 491/2 = D 
5. 1/3N X N = L 

 

Possible Solution Method: 

Clue 4: 491/2 = D. Then, 7 = D. 

Clue 3: A = A0 x A0. Then, A = 1 x 1, and A = 1.  

Clue 2: N = (A + A)3. Replace A with 1. Then, N = (1 + 1)3.                                                                                                                                  
Then, N = 23 and N = 8. 

Clue 5: 1/3N X N = L. Replace N with 8. Then, 1/3(8) x 8 = L.                                                                                                                    
Then, 2 x 8 = L, and L = 16. 

Clue 1: S-2 = 1/(A + N + L). Replace  A with 1, N with 8, and L with 16.                                                                                   
Then, 1/S2 = 1/ (1 + 8 + 16). Then, 1/S2  = 1/ 25. Then, S = 5. 

 

 

 

 

S = 5     A = 1      N = 8     D = 7      A = 1     L = 16 
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BALLET 
Use the Clues to figure out the value of each letter in the word BALLET. 

Clues: 

1. L2 – A2 = 11T 
2. B4 = T2 
3. A3/25T = 100 
4. T-3 = 1/64 
5. (E – T)2 = B2 

 

Possible Solution Method: 

Clue 4: T-3 = 1/ 64. Then, 1/T3 = 1/64, and T = 4.  

Clue 2: B4 = T2. Replace T with 4. Then, B4 = 16, and B = 2. 

Clue 5: (E – T)2 = B2. Replace T with 4 and B with 2.                                                                                                
Then, (E – 4)2 = 4. Take the square root of both sides of the equation.                                                         
Then, E – 4 = 2, and E = 6. 

Clue 3: A3/25T = 100. Replace T with 4. Then, A3/100 = 10.                                                                                                               
Then, A3 = 100  x 10. Then, A3  = 1000, and A = 10.    

Clue 1: L2 – A2 = 11T. Replace A with 10, and T with 4.                                                                                              
Then, L2 - 102 = 44. Then, L2 – 100 = 44. Then, L2 = 144, and L = 12. 

 

 

B = 2     A = 10      L = 12     L = 12     E = 6     T = 4    
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FLATS 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. (L + T)2 = 81 
2. L-2 X  L2 = T 
3. A-3 x  L = 1 
4. F2 = 25 
5. (S + T)2 = (L + A)2  

 
 

Possible Solution Method: 

Clue 4: F2 = 25. Then, F = 5. 

Clue 2: L-2 X L2 = T. Then, 1/L2 x L2 = T. Then, L2/  L2  = T, and T = 1. 

Clue 1: (L + T)2 = 81. Replace T with 1. Then, (L + 1)2 = 81.                                                                                                     
Take the square root of both sides of the equation.                                                                                      
Then, L + 1 = 9, and L = 8. 

Clue 3: A-3 X  L  = 1. Replace L with 8. Then,  A-3 x 8 = 1.                                                                                                 
Then, 1/A3 x 8 = 1. Then, 8/A3  = 1, and A = 2.  

Clue 5: (S + T)2 = (L + A)2. Replace T with 1, L with 8, and A with 2.                                                                       
(S + 1 )2 = ( 8 + 2)2. Take the square root of both sides of the equation.                                                                         
Then, S +1 = 10. Then, S = 9.                                                                                                                                                                            

 

F = 5     L = 8     A = 2     T = 1     S = 9 
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SKATES 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. K X E = T 
2. S6/S4 = 64  
3. A/K1/2 = S 
4. E-3 X S = 1 
5. (T - S)2 = 100  

 

Possible Solution Method: 

Clue 2: S6/S4 = 64. Then, S2 = 64, and S = 8. 

Clue 5: (T - S)2 = 100. Take the square root of both sides of the equation. Then, T – S = 10.                                                       
Replace S with 8. Then, T - 8 = 10, and T = 18. 

Clue 4: E-3 X S = 1. Replace S with 8. Then, 1/E3 x 8 = 1. Then, 8/E3 = 1 , and E = 2.                                                       

Clue 1: K X E = T. Replace E with 2,  and T with 18. Then, K X 2 = 18, and K = 9. 

Clue 3:  A/K1/2 = S. Replace K with 9 and S with 8. Then A/3 = 8, and A = 24. 

                                                                         

                                                                                          

 

 

S = 8     K = 9      A = 24      T = 18       E = 2       S = 8 
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LOAFER 
Use the Clues to figure out the value of each letter in the word FLATS. 

Clues: 

1. (R – O)5 = 1 
2. 102 – R2 = 19 
3. E-5 X (L X O) = 1 
4. F3 = 3R 
5. E-3 X O = 1 
6. L-2 X (2A + L) = 1 

 

Possible Solution Method: 

Clue 2: 102 – R2 = 19. Then, 100 - R2 = 19. Then, R2 = 81, and R = 9. 

Clue 4: F3 = 3R. Replace R with 9. Then, F3 = 27, and F = 3. 

Clue 1: (R – O)5 = 1. Replace R with 9. Then, (9 – O)5 = 1.                                                                                                   
Then, O must be 1 less than R. Then, O = 8.  

Clue 5:  E-3 X O = 1. Replace O with 8. Then, 1/ E3 X 8 = 1, and E = 2. 

Clue 3: E-5 X (L X O) = 1. Replace E with 2, and O with 8.                                                                                                                                    
Then, 1/25  X (L X 8) = 1. Then, 1/32 X  8L = 1. Then, 8/32 L  = 1 
Then, ¼ L = 1, and L = 4. 

Clue 6: L-2 X (2A + L) = 1. Replace L with 4. Then, (4) -2 X  (2A + 4) = 1.                                                                         
Then, 1/42 X (2A + 4) = 1. Then, 1/16 X 2A + 1/16 X 4  = 1.                                                                                
Then, 2/16(A) + 4/16 = 1. Then, 1/8A + 1/4  = 1. Then, 1/8A  = 3/4                                                                                                  
Then, 8(1/8A)  = 8 X 3/4. Then, 8/8A = 24/4. Then, A = 6. 

  

 

                                                                                                                                                  

 

L= 4     O = 8      A = 6      F = 3      E = 2      R = 9 
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