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9. SOLUTIONS TO EXERCISES

Basic Algebra

1. (a) 7, —1/2,0.33  (b) L.

2. (a) 81 (b) 1/64 (¢) not defined (d) 8.

3. (a) 323 — T2 + Tz — 4 (b) 42?y? — dzy® + y* (¢c) z* — 0.42% + 0.04
(d) 27—z (e) 82® — 1227 + 62 — 1.

4. (a) (x — 2)(z +5) (b) (22 — 1)(z +4) (c) 2(x — 3)(z + 4)

5. (a) (222 + y)(y — 2) (b) z%(x — 1)(z + 1) (c) 3(3a —5b)(3a + 5b)
(d) z(x — D)(z + 1)(2? + 1).
6. (a) —5/4 (b) 1/vV2  (¢)5+2v6  (d) -1  (e) 27/8.
7. (a) x? l_j_x3+ 9 (b) xZQ(;L‘—i——ll)
8. - - -
9, BT+ V2)
xr—2
10. (a) 2F3Z 0V +48__fﬁ 2o © 71%:3__2_ 5

Equations and Inequalities

r=-1

xr = —47.

(a) 2 =5/3 (b) x = —9/5.

(a) z =9 (b)y 2 =-1 (¢c) z=5/2 (d) 2 =-3, 2 =2.

(2,00) (b) [2,3] (c) [5/3,2].
(=00, =7) or (3,00) (b) (—00,5) or [8,00) (¢) (—oo, —1] or [0,1].
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Elements of Analytic Geometry

1. /5.

2. y=—7x+ 10.

3. Line, goes through the origin, of slope —1/2.

4. (a) No. Their slopes are —1/2 and 3 (b)y==x/2-5/2 (¢) Yes. Their slopes are 3/2
and —2/3.
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5. (a) Ellipse with semi-axes 3 and \/3; z-intercepts are 3, y-intercepts are 4/3 (b) circle,
centered at (1,3), radius v/10.

6. (a) a-intercepts at & = —3 £ 1/6; y-intercept at y = 3; vertex at (—3, —6); points upward

(b) z-intercept at & = 2; y-intercept at y = 4; vertex at (2, 0); points upward (¢) no z-intercepts;
y-intercept at y = —1; vertex at (0,—1); points downward.

Functions

1. (a) D=R, R=R b)D=A{z | 2#0}, R={y | y>0} (c) D=R, R={y | y >0}
2.(a)D:{x|x>2} (b)D:{x|x;ﬁ0,1,—1} (C)DI{1‘|1‘<OOI“$21}I

(=0,0) or [1,00).
3. Note: the domain of f is l‘) ={z | x> -1}
¥

(0,1)

. >
(-1,0) o X
4. (a) Horizontal line, crosses the y-axis at (0, —4) (b) Mirror image of y = x? with respect to
the z-axis (¢) f(#) =0,if 2 < 0 and f(x) = 2z if © > 0; see the graph below.
yh
¥=2x
}? =0 Q xh
5. (a) 3z/2+4 (b) 9z + 16 (c) (Bz+4)/2.
6. (a) (2 + 2+ 1)° (b) 2% (¢) 2104 25+ 1.
7. (a) Move the parabola y = x? 2 units to the left and 3 units up (b) Move the graph of
Yy — v/ 4 units to the right and 2 units down (¢c) Move the graph of y = 1/2? 1 unit to the

right and then 2 units up.
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8. (a) Take the graph of y = 23, compress it by a factor of 2 and then mirror it with respect to
the z-axis (b) Start with the graph of y = \/&, move it 3 units to the left, then stretch by the

factor of 3, and then move one unit up.

Trigonometry

1. (a) bw/4 radians (b) 210 degrees.

2. (a) sin 2L =1/2, cos 2 = —/3/2 and tan X = —1/V/3 (b) sin (—Z) = —1/2, cos (—Z) =
V3/2 and tan (—Z) = —1/v/3.

3. sinf =1/3, cos = \/8/3 and tan = 1//8.

4. sin(=37/2) = —1, cos(—37/2) = 0; tan(—37/2) and sec(—37/2) are not defined.

5. 27 /a.

6

. To obtain cos 3z, compress the graph of cos « along the z-axis by a factor if 3; to obtain cos 0.5z,

stretch the graph of cosz along the z-axis by a factor of 2.

7. 7/a.
8. (a) Use the addition formula for sin (b) Write tan & = sin &/ cos  and compute the common
denominator (¢) Combine the first and the third terms and use (b).

9. sin3z = 3sinz — 4sin® z.
10. Use the addition and the subtraction formulas for sin # and multiply out the terms that you

get. Then combine terms and simplify using the basic trig identity.

11. (a) x = 7+ 2k~ (b) x = =% + k.

12. (a)x:%—i—?kﬂ'andx:%—l—?kﬂ' (b) x = S +km (c)x:%—i—?kwandx:%—l—?kw.
13. z =km, o= 5+ 2kvand z = %”—1—2/671’.

14. r = T +kmand z = %”—i—kﬂ'.

15. (a) sina = cosff = 21/29, cosa = sinf = 20/29 (b) a = 12, b = 5, sinf = 5/13,
tan 8 = 5/12 (¢)sinf = 0.8 =4/5 cos3=0.6=3/5 tanB =4/3, cscf = 5/4, sec 3 =5/3,
and cot 8 = 3/4.

16. (a) third (b) fourth (¢) third (d) second.

17. (a) positive (b) positive (¢) negative (d) positive.

18. (a)sinl (b) cos 2° (c) tan 1.

19. (a) tan’z (b) 1/ cosx (c) 2/sinx (d) 2.

20. (a) x = —F + km (b) =3 + kr (c) = Z +2kmand & = 1T + 2k,

21. (a) v = T 4 2km and & = 2 + 2k7 (b) no solution (¢) 2k + D)m.

22. (a) graph of cosz, moved 7/4 units to the left (b) graph of sinz, moved m units to the
right (c) graph of tan z, moved 1 unit to the left.

23. (a) cross-multiply (b) replace tanz by sin#/cosz and cot x by cosz/sinz, and simplify

fractions.
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Exponential and Logarithmic Functions

1. (a) Move the graph of y = 2% 4 units up (b) Move the graph of y = 2% 4 units to the right
(c) Reflect the graph of y = 2% with respect to the z-axis (d) =277 = —(1/2)7; reflect the
graph of y = (1/2)" with respect to the z-axis.

2.

3. (a) 5ot (b) 36v=14 (c) 277420,

4.(a)x::|:\/§ (byz=1 (¢c)z=0and z =2.

5. (a) . = 16 (b) @ = 243 (¢) # =2 only (# = 0 and & = —2 are not solutions since they
are not in the domain of log, #) (d) 2 =2.

6. (a) 20 (b) In(48¢?) (c)z=(In4+2)/3 (d)z=-2and z=1.
7. (a) 1017 (b) 38 (c) 312 (d) 6.

8. (a)5 (b) 10* (c) —

9. @VE ()5 (95

10. (a) —2 (b) 2 (c) 1/23.

11. (a) —2 (b) —1/2 (c) —2.

12. (a) —8/3 (b) In2.

Calculus: Limits and Derivatives
1. (a) =7/2 (b) 0.
- (a) 3/2 (b)3/7  (¢) 5/T.
Y= —2x+3.
- (
- (
(

a

a)y =1/(2vx + 1) (b) ¥ = —1/(22%/7).
) ['(2) = 1/(2y/@) +1/(22%/?) (b) f'(2) = —82~"/? (¢) ¥ = (327 — 1)/(22°/?)
d) ¢ =2z + 72" L.

6
7. (a) ¥y = cosw (b) ¥ = 3sinz + 3sinzsec?z (¢) Apply the quotient rule to secz =
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8. (a)y = -3+ 1/(2® + 2 - 2)° b))y = Ve+ 1)/ (c) ¥ =

2z sec?(x? + 1) (d) ¢ = e"sec(e”) tan(e”) (e) ¥ = —4xsin(z?)cos(z?)
2z sin(1/z) — cos(1/x).
9. (a) ¥ = % + Ql‘\}hl_l‘ (b) ¥ = 1‘(1—1—7121135)2 (¢) f'(x) =2"¢"In2
(d) y = e +exc™! (e) 2sec?(Inz) tan(Inz)/z.
10. (a) — cot x cse? x (b) e’ .
VeotZx + 2 (e +4)In2



