
Extra Practice
Math 10 · Mr. Merrick · October 1, 2025

1. 122x+1 = 23x+7 · 33x−4 [Write 12 = (22 · 3). Then 122x+1 = 24x+2 3 2x+1. Match prime exponents with RHS

23x+7 3 3x−4: 4x+ 2 = 3x+ 7 ⇒ x = 5 and 2x+ 1 = 3x− 4 ⇒ x = 5. ]

2. If x3y5 = 211313 and
x

y2
=

1

27
, find x and y. [ Let x = 2a3b, y = 2c3d. Then x

y2 = 3−3 gives a − 2c = 0,

b−2d = −3. Also x3y5 gives 3a+5c = 11, 3b+5d = 13. Solve: from a = 2c, so 6c+5c = 11 ⇒ c = 1, hence a = 2.

From b = 2d− 3 and 3(2d− 3) + 5d = 13 ⇒ 11d = 22 ⇒ d = 2, so b = 1. Thus x = 22 · 3 = 12, y = 2 · 32 = 18. ]

3. y = axr passes through (2, 1) and (32, 4). Find r. [
1

4
=

a2 r

a32 r
= ( 1

16
)r. So 16r = 4 = 22 ⇒ 24r = 22 ⇒ r = 1

2
. ]

4. Solve for x and y: 2x+3 + 2x = 3y+2 − 3y [ Factor: 2x(8 + 1) = 3y(9 − 1) ⇒ 9 · 2x = 8 · 3y. Writing 9 = 32,

8 = 23, we get 2x−3 32 = 3y. Hence 2x−3 = 1 ⇒ x = 3 and then 32 = 3y ⇒ y = 2. ]

5. If f(x) = 24x−2, find f(x) · f(1 − x) in simplest form. [ f(1 − x) = 24(1−x)−2 = 22−4x. Product =

2(4x−2)+(2−4x) = 20 = 1. ]

6. Solve for x: 3x+2 + 2x+2 + 2x = 2x+5 + 3x [ Group: (3x+2 − 3x) = (2x+5 − (2x+2 + 2x)). That is 3x(9− 1) =

2x(32− 4− 1), i.e. 8 · 3x = 27 · 2x. Thus ( 3
2
)x = 27

8
= ( 3

2
)3 ⇒ x = 3. ]

7. Solve for x: 5 x−1 = 125 · 25x [ Convert to base 5: RHS = 53 · (52)x = 52x+3. So 5x−1 = 52x+3 ⇒ x − 1 =

2x+ 3 ⇒ x = −4. ]
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8. If p2q3 = 26 ·39 and
p

q
= 6, find p and q. Answer in positive index form. [ No integer solution. Let p = 2a3b,

q = 2c3d. From p/q = 2 · 3 we get a− c = 1, b− d = 1. From p2q3 we get 2a+ 3c = 6, 2b+ 3d = 9. Solve to get

c = 4
5
, d = 7

5
, so q = 24/537/5 and p = 6q = 29/5312/5. ]

9. The function y = k · ax passes through (0, 3) and (2, 12). Find a. [ From (0, 3), k = 3. Then 12 = 3a2 ⇒
a2 = 4 ⇒ a = 2 (positive base). ]

10. 7m+1 − 7m = 6 · 72. Solve for m. [ Factor 7m(7− 1) = 6 · 49 ⇒ 6 · 7m = 294 ⇒ 7m = 49 ⇒ m = 2. ]

11. If g(x) = 32x+1, compute
g(x+ 1)

g(x− 1)
. [

32(x+1)+1

32(x−1)+1
= 3(2x+3)−(2x−1) = 34 = 81. ]

12. Solve for integers x, y: 2x + 2y = 10. [WLOG x ≤ y. Then 2x(1 + 2y−x) = 10 = 2 · 5. Hence 2x = 2 ⇒ x = 1

and 1 + 2y−1 = 5 ⇒ 2y−1 = 4 ⇒ y = 3. Also the symmetric pair (3, 1). ]

13. If h(x) =
4x + 22x

8x
, simplify h(x). [ 4x = 22x, so numerator = 22x + 22x = 22x+1. Divide by 23x to get 21−x. ]

14. Solve for x: 9x−1 · 32x = 81. [ 9 = 32, 81 = 34. LHS = 32(x−1) · 32x = 34x−2. Set exponents equal:

4x− 2 = 4 ⇒ x = 3
2
. ]
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15. If y = abx passes through (1, 6) and (3, 54), find a and b. [ Divide: 54
6

= b3−1 ⇒ b2 = 9 ⇒ b = 3 (positive).

Then a = 6/b = 2. ]

16. Suppose 2p = 3q. Express p in terms of q using logarithms. [ Take log2: p = log2(3
q) = q log2 3. ]

17. Solve for x: 4x+2 = 23x. [ 4 = 22 ⇒ 22x+4 = 23x ⇒ 2x+ 4 = 3x ⇒ x = 4. ]

18. If M = 2534 and N = 2236, find
M

N
in simplest form. [

2534

2236
= 233−2 =

8

9
. ]

19. Evaluate
(
27
)−2(3−1)

. [ 27−2/3 = (33)−2/3 = 3−2 = 1
9
. ]

20. Solve for x:

(
5

8

)x(
25

64

)2

=
5

8
[
25

64
= ( 5

8
)2 ⇒ LHS = ( 5

8
)x+4 = ( 5

8
)1 ⇒ x+ 4 = 1 ⇒ x = −3. ]

21. Order 440, 350, 280 from least to greatest. [ 440 = (22)40 = 280, and
280

350
= ( 256

243
)10 > 1. Hence 350 < 440 = 280. ]
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22. If a = 912 and b = 129, which is larger? [
a

b
=

324

(3 · 4)9 =
315

49
> 1 (e.g., ( 243

64
)3 > 1), so a > b. ]

23. Evaluate
(
81
)−3(4−1)

. [ 81−3/4 = (34)−3/4 = 3−3 = 1
27
. ]

24. Solve for x:

(
7

9

)x(
49

81

)3

=
7

9
[
49

81
= ( 7

9
)2 ⇒ ( 7

9
)x+6 = ( 7

9
)1 ⇒ x = −5. ]

25. Order 620, 330, 260 from least to greatest. [
260

620
= ( 4

3
)20 > 1 so 260 is largest; also

620

330
=

220

310
> 1, so

330 < 620 < 260. ]

26. Evaluate
(
125

)−4(3−1)
. [ 125−4/3 = (53)−4/3 = 5−4 = 1

625
. ]

27. Which is larger: 712 or 149? [
712

149
=

712

2979
=

73

29
= 343

512
< 1 ⇒ 149 > 712. ]

4



28. (Assume a, b ̸= 0.) Write the expression as
am

bn
and find m+ n:

(
a2b−3

)−2 (a5

b2

)3(
ab−1

)−4/(
a−3b2

)
[m+ n = 14 ]

29. (Assume a, b ̸= 0.) Write as
ap

bq
and determine p+ q:

(
a−1b2

)3 (a4

b

)−2(
a2b

)−1 ( a
b3

)2
[ p+ q = −26 ]

30. (Assume a, b ̸= 0.) Express in the form
ar

bs
and compute r + s:

[
(ab2)−3 (a

−2

b )4

(a3b−1)−2

]2
[ r + s = 14 ]

31. (Assume a, b ̸= 0.) Express as
au

bv
and find u+ v:

(a−2b)5

(ab−3)−2
·
(
a3

b2

)−1

(a−1b4)2

[u+ v = −2 ]
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32. (Assume a, b ̸= 0.) Write as
aα

bβ
and evaluate α+ β:

[
(a1/2b−3/2)−4

(a−3/2b1/2)2

](a
b

)−3

[α+ β = −10 ]

33. (Assume a, b ̸= 0.) Write as
ah

bk
and find h+ k:

(
a−2b5

a3b−1

)−3

· (ab)4

(a−1b)−2

[h+ k = 29 ]

34. (Assume a, b, c ̸= 0.) Write the expression in the form
aℓ

bmcn
and find ℓ+m+ n:

(a3b−2c)1/2 (a−1b c2)−3

(a1/2b−3/2c−1)−2

[ Result =
a11/2

b7c15/2
, so ℓ+m+ n = 11

2
+ 7 + 15

2
= 20. ]

35. (Assume b, c, d ̸= 0.) Write the expression in the form
bs

ctdu
and find s+ t+ u:

(
d2

b3c

)−2(
d b−1c−2

)5(
bc2

d3

)−3

(d−2b c−1)
−4

[ Result =
b8

c6d16
, so s+ t+ u = 8 + 6 + 16 = 30. ]
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