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1. If log10 a = 3 and log10 b = 4.5, determine (without using the calculator) the values of:

(a) log10 a
2b (b) log10

a
√

10
b3

(c) ln
√
a (d) log100 a

2. Solve the following equations (if possible):

(a) lnx+ x3 ln 2 = ln(256x) (b) 2x
2

= 32 · 16x (c) ex
2−2 = 0

3. Determine all u ∈ R such that 1
102u ≥ 100.

4. (a) Write log(1 + x) + 2 log x−2 − 3 log(1− x) with a single logarithm and 3
√

4ex+1(e1−x)3 with
a single exponential.

(b) Expand log
√
−3x(1+2x+x2)(3+x)

1−x into as many logarithms as possible.

5. (*) The disintegration of radioactive nuclei is described by the formula

N(t) = N0e
−λt

in which N(t) is the remaining material, N0 is the initial amount, t is the time passed and λ is the
decay constant. The half-life is defined as the time that it takes for the number of nuclei to decay
from N0 to a half of it. The half-life of 106Rh is 30 s. What is the value of λ for this substance?

6. (*) Calculate the limits:

(a) lim
x→0+

(
ln 3
√
x− 1

2
lnx
)

(b) lim
x→+∞

e2 ln(x+1)

4x2

7. Prove the following formulas:

(a) cosh2 x− sinh2 x = 1 using the definition of the hyperbolic functions

(b) loga b · logb a = 1 in two ways: with and without using loga x = ln x
ln a

8. In meteorology, the atmospheric pressure is estimated as

p = p0 · eαh/T

where h is the altitude above sea level and T is the air temperature (α > 0 is a universal constant
and p0 is the pressure at sea level). Compute the height in terms of the pressure (this is how a
typical altimeter works).


