Exponential and logarithmic equations and inequalities

1. Solve, exactly,
(a) 47 —=7-2"4+10=0.
(b) 2e* —21le ™ — 1 =0.
(c) 25" +7-5%+12=0.
(d) % —3e* +2=0.
() 8 —2-4* -9 =0.
2. Find the inverse functions to

(a) y=2e* +3e” — 7.

b) y— — —
(b) y 5

(c) y=9"+3"—2.
3. Find, exactly, the range of the functions below.
(a) y = 2e* — Te® — 21.
(b) y =25% +7-5% +12.
(c) y=2e"+e".
4. Solve, exactly, the inequalities below.
(a) 4e?® —13e* + 3 > 0.
(b) 2—-10" —15-0.1* > 0.
() 9*—2-3*=8>0.
(d) —3e* —e® +2 > 0.
(e) 4 4+8-24+7>0.
( -9* +17-3" 4+ 30 < 0.
g —6e” +9 > 0.
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c) 4
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(g) e
(h) 4-97 +20- 3% +25 > 0.
)
)
) 8
) 2
)
)
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(i) e** —3e*+4 > 0.
(j) —6-5" —5-0.2* + 1> 0.
(k) 8¢ P 5.2 16> 0.
(1 63“—1562x+37e —30 > 0.
(m) —27° +5-9° —8.3° —4 <0,
(n) €% — 3% — 3¢2% 4 11e” — 6 < 0.
(0) 167 — 5-8% +5-4% 4527 — 6 < 0.
5. Solve, exactly,
(a) (logz)? — 7logx + 10 = 0.
(b)
(¢) Inz)?+ 7Inz + 12 = 0.
(d) Inz)® —3Inz+2=0.
(e) (logsz)® —2(logzx)? — 9 =0.

2(log, x)? — logy x — 21 = 0.



6. Find the inverse functions to

(a) y=In(z+1) —Inz.

(b) y =log(x + 1) + log .

(c) y =logg(2? + 1) — 2log, .
7. Find, exactly, the range of the functions below.

(a) y = 2(logx)* — Tlogz — 21.

(b) y = (logy z)* + 7logy x + 12.

1

(¢c) y=2Inz+ o
8. Solve, exactly, the inequalities below (compare it to task 4).

(a) 4(logs x)? — 13logg x + 3 > 0.

(b) —(logz)* + 2logx — 15 > 0.
(c) (Inz)*>—2Inz —8 > 0.
(d) —3(logy x)? — logyx + 2 > 0.
(e) (logygx)? + 8logygx + 7> 0.
(f) 2(logg ) + 171ogz = + 30 < 0.
(g) (Inz)? —6Inz+9 > 0.
(h) 4(logz)* +20logz + 25 > 0.
(i) (loggx)* — 3loggx +4 > 0.
(j) —6(logyz)* —blog,x +1 > 0.
()
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(logy )3 — 2(logy z)? — 5logy x + 6 > 0.
2(Inz)?® —15(Inx)* + 37Ilnz — 30 > 0.
—(log x)® + 5(log x)* — 8logz — 4 < 0.

(n) (loggx)* — 3(logg x)® — 3(logg z)? + 11 loggz — 6 < 0.
(0) (logs z)* — 5(logy )3 + 5(logs z)? + 5logy x — 6 < 0.

9. Solve, exactly,
(a) logy(z + 1) — logy(x — 1) < 4.

(b) log(3x? + 28) — log(3z — 2) < 1.

(c) logg(z + 5) + logg x > 2.

(d) logs(x —2) +logg(z — 4) > 2.

(e) In(x+1) —Inx < 4.



