P3 EXQI’CiSG SOlUtiOﬂ updated: January 12, 2022
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Exercise 2

1. 3or —2

or —5

[ 2~ IaP [

4
3

4. 2 or —

<10
,

] [
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5 i

ot~
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© o~

-3, -1, 3,1

8.

9. 1lor —1

10. 2 or -2

Exercise 3

1. (—oo, —%) U (1, 00)

2. [-3,1]



[1, o]
5. (—00,=2) U (217, 1) U (17, o0)
6. (—00,2) U (5,00)
7. (=3,-1)
8. (—00,—3]U[§,0)

10. (=00, —I)U(=2,0) U (0,2) U (%, 00)

Exercise 4

1

nl’

1. Polynomial: Wgw7 degree: n, leading term: constant term 1.

2. 6zt + 32 — 1822 — 9z — 2

3. A=2 B=3,C = -5,
4. (a) morn

(b) mormn

(¢) m+n.

Exercise 5

—_

. quotient: 222 — 3z + 4, remainder: —13

[\

. quotient: 322 4 4x + 1, remainder: 9z — 7

. quotient: z* — 23 4+ 2 — 1, remainder: 2

~ W

. quotient: ™! + kx" 2 + k22”3 + . + k" 1z 4+ k", remainder: k71

Exercise 6

1. (a) 302
(b) -
(© 28

2. a= f%, b=

1
3
3. k=-9,(z—2)2z+1)(3z+1)
4. x>1
5. () £(1)#0, and f(~1) £0,
(b) quotient: 3 + 322 + 3x + 5, remainder: 6z + 4

(c) omit



(d) =1, =14++2, -1 — V2.

Exercise 7

1. (a) 1+ 6x+ 2722 + 10823
(b) 1+§x—%x2+g—?x3
1 1 1.3
1 2 8.2 80 .3
2. (a) 44+ a— £a?
1 131 ,.2
(b) 2 — 357 — o6
(c) 3+ 322
1 1 117,.2

5. By part 4(c), =" : %(r +1)(r+2) ;271 —%7‘(7‘ +1); 272 r(r — 1).
Add them together to get r? + 1.

Exercise 8

1 1 3
_ 1 _ 3 2
L. T r+1 + rx—1"
2 16 1
_ _ _3 3
2.0° -2 +3- 25+ 21
1 9
3 _ _4 2
3. z+1 42 + x+3°

Exercise 9

Exercise 10



1 —x+1
T + 241

—1 1 T
a1 + (z+1)2 + x24+x+1

2 —3z41
r+1+ 25+ omaat

1 2 —2x—3
x—1 + x+2 + 2 —2x+4"

2x—3 + 2x+3
2 —2x+2 r242x+2°

Exercise 11

1.

3.

4.

(8) F1 ~ w52 T a
(b) —sr + 3 +1

(©) 2-2-F+h

(@ & -2+

(€) 1+ 555 — 55 -
(a) 1 -3z 4+ 13,2 AT,
(b) —-1—3z—a? -l
@ §-fo+ o - o
=5~ g (@) = —(

1 2 2
L S s A e

Exercise 12

1. z € (—00,0) U (0,00), y € (0,00)

2. The graphs are as following:

)2+ 3(x+5)72.

ﬁ
6 -4 -2
21
_4 1
76 1
_8
>, <, <, <<
m<n
a>1, then z < —6

a <1, then x > —6

(2)=(z—1)2+4(x—1)"3 - 2(x —4)"2%




(c) 8V/5 or —8V5

7. no

1
8. 3or -3

9. f(0) =1, f(}% +- 4 %) = [f(z%)]p = f(1) = a, then f(;) = av, which is f(z) = a®.

Exercise 13
7 37 5
1. 37 _35 T4 29 4

121
2. 5

3 5ln2—1In3
* 2ln3—-3In2"

4, —In2__ _ 979

In342In2
_ 1Inb __ In3
5. x = In15° Y= In15"

6. % + logyq %

1 1

7. (a) amb =enalnb = plna then (gnb)™e = (pna)me
(b) omit

(c) omit

8. 2
9. 25

Exercise 14
1. <, >,>,>
2. The graph are as following:
y
4t

y = logg |4z + 1]
y = |logs(4z +1)]

-2 —0.5 0.5 1 1.5 2 2.5 3 —4+

3. m>n

4. (a) (-1,1)
(b) even.



5. y=a* -1

6. 0<a<1,0<z<log,(vV3—1),a>1,log,(vV3—1)<z<0
7. kE=11R
8 m=n=35

Exercise 15

1. (a) 0.323

(b) 130

3 3

2. 0= 53 b= 5~ s
3. A=04, c=1.01, z = 504
4. (a) 5

(b) 1,1,9
5. Consider f(1) =0

Exercise 16
1. The graph of y = sinx and y = cos z:

Y

l
—
[SIEIE S

2. The graph of y = tanx and y = cot a:

(SIE]
<
MC»:

T

s

21t xz



O 37" 327r x

3. The graph of y = secx and y = csca:

Exercise 17

73.9°,286.1°
37.2°,217.2°,327.8°, 142.8°
30°,210°, 150°, 330°
60°, 240°, 120°, 300°

Exercise 18

L 2(V3-1)

2 V3tanz+1

' tanxfx/g
56 63 16

3~ 65 63

s 3T 5w T
4. 4T 43m 45m 4 Tn

5. 0.12,3.26, —3.02, —6.16

_59
72

_4
3

0

© ® N o
N[N

Use sin 26 = 2sin€ cos &, cos€ = 1 — 2sin? &,

Exercise 19

| (NIE]




1o+ +2

2. —14++v2, -1++2

3. Z,5.44, 2.29.

4. x = km, 0.869 + km, —0.869 + k.

5. sin? %A = ﬂ:%\/l — cos A, cos? %A = :I:?\/l + cos A.

6. sin34 = 3sin A — 4sin®a, cos34 =4cos® A —3cos A, tan34 = %.
7. Omit.
8. Omit.
9. (a) tan6

(b) 3
(c) 1

10. 1, -1+ 2
11. TS5,

Exercise 20

1. (a) v53,15.9°,74.1°
(b) V/41,51.3°
(c) V/34,59.0°

2. 5.57

—2sina

]
9, —17, 0.588, 0.983

-

k2

wN

o

; : s 2
6. the graph is as follows: period =F

IR x

Exercise 21



2. k=-1,m=-1

3. ap = cos swcos 3T - - - cos? 7w, by, = cos L cos 3T
4. omit

q+p __ r+s
5. prove tan 55 = tan =5

Exercise 22

) 3edrtl

) 1.2v¥(In2) - (z72)

¢) 3(2+ el "F)"2elw

) %eawﬂ;? (3 - 2z) — gehx—x"‘(_l —21).
) omit

2. Maximum, (22,4v/2)

Minimum, (—1,e~3)

- W

z=0.
5. Omit.

Exercise 23

2z
x2+1
2

(a)

b) @=sms
)

(

34 8z
;E+w2—l

4 322

) 4z+3 ~ 23-1
(©) ~ ErnmEr®
) — s

2. (1,In2)

=~ W

y—2e=—2x

5. x=-3. x < -3, then 3£ <0, z > —3, then 3£ > 0.

6. (a) (~00,00)
(b) f~! () = =G
() y—1=3(x—0).

Exercise 24

10

---COSzn%lx



) 2z cos(z?).

) —%Sinx(l—i—cosm)_%.

) 6cos2xe3sin2e,
(d) tanz.

) 2e% cos(e?).

) —sin2z.

)

sin 2x.

)

_=x . ._ 5 :
4. r = %, max; r = ¢, min.

w
Ned
+
W=
Il
|
w
e
w
Al
8
|
ol

5. cos2z(1 — sin 2x).

6. omit, —(cscx — sinx)~2(—cscxcot z — cos ).
7. Omit
8. (a) cos3x+ &siniw.
1

(b) —1 and 3

(c) 127

(d) 127
9 1 _ 1

Ve Ry s

1 .
T 28IN+\/T

10.

)

b) -3 sin z(cos z)"2
)
)

2z sec?(x? + 1)
2ze?® — (e2* +1)
(f) (22)sina? + (22 — 2)(cos 22)(2z)

o
=
o
i

(—3,6e73), Min (1, —2e)

o
=,
+

~—

8
I
a3

ot
—~
—_
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~

=
5
"



7' ulluzus...uk+u1u/2...uk+...+u1uQ...u;€

8

3 (Z) (1K) ()
=0

k

Exercise 26
Omit

Exercise 27

.y—4=3(z+8)

. x =acost,y =asint. AB = a.

—t

Y —_€¢ _ +=In3—1n2.

dz l—e—t"

Q.

Omnit.

Exercise 28

10.

© 0 N o

1

: _7r+2

Ly—2=13(x-1)

Horizontal: y = £3+/3, vertical: z = 43

(—1,-2), max; (0,0), min.

~1, 4.

Omit

(2e,e2). Iny # 0.

(1, —4),min; (—1,4),max.

Omnit.

Exercise 29

1.

(a) 2lnf3z —1|+C
(b) e 3+ C

(c) @ tan_l(%x) +C

12



(d) —3cos2z+C
1

(e) 52+ %sin2x—|—C

2. 2zt =324 +7

Exercise 30

Omit

Exercise 31

1.

- W

82 +3In2
11

2 2e

2

T _ 1

8 12

8

0

Exercise 32

1.

© ® N o>

1—

NN

11

. Omit

(a) 4e? — 2z —1
(b) min.

Omit
Omit
Omit
Omit

Omit

Exercise 33

1.

If p = 1, infinite;

14 % 1
ifp>1,/ —dx inﬁnite,/
o P 1

|
ifp<1,/ —dz =
o P
e

N[

1

1*17’ 1

1

—dr = ——;

oo

xP

X

)

1-p

7dac infinite.

13



3. Infinite

4. Omit

Exercise 34

1. (a) 377+ mlnd
(b) 5 —e?)
© %
(d) 7(vV3—1- 7).
2. %
3. 2m%ra?
4. (a) 7(v3-3)
(b) Omit.

-9 _
1. (a)/1+ + 5 de =z —-2ln|z—2|-3Injz+ 3|+ C.
r—2 x+3

5 3 1
5 L 5 3 1
b 3 4 12_dz =21 4] — =1 2|+ —1In|z —2 .
()/$+4+x+2+x—2z ginlet+d = ginjr+ 2+ pinfe —2[+C

11 11 1 1 1 1 1
- - - de=—->In|1— —In1 —tan"la 4 C.
@)/41—x+41+x+21+x2z gl el gl +al+ Stante +

1
11 111 1
d - — c_ dr=-(In8—In5).
(>/12x+1 2 taglr=n8 -5

2

(e) %ln3—ln4.

2. 103 m; 20.83337

Exercise 36

1. dt =2z dx
2. de =tdt
3. dt =coszdx
4. doz = et dt
5 dx:H%ldt

dt = 1sec? £ da
7. dt = 1_2&4 dx

14



Exercise 37

1.
2.

10.
11.
12.
13.
14.

15

© % N ook W

6sinm +C
-l3-22%)% +C
tlnjz® -1+ C
s
i
24
2@ -1)"+3(@*-1)°+C
r+4y/r+4ln|/z -1+ C

3

242 — 323 + 626 — 6|l + 25|+ C

In(secz + tanz) + C

. %ln\1+x|f%(%ln|x27z+1\f\/§tan*1<2

Exercise 38

10.
11.
12.
13.

T3

) %x5ln3x— 21—5565—1-6'

© % N oo«

Lre3® — L+ C

—zlnz—1 + C
?(4—%)
2

4
_1
2

%631 sin4x + 2%63“ cosdx + C

x? cos 2z + 5 sin 2z + icos2x+C

18 — 228 Ina + 22° + C
%e$2 (22 -1)+C

20818 (sing — 1) + C
4(vV2-1)

Exercise 39

15



10.

11.

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.
31.

_7\/1;$2 +C
ﬁtan”x—I—C
—2cos/x + C

shnl&Fl+C

3(sinz — cosx)? +C

—(arcsinz) ™! + C

—1n‘cosx/1+x2| +C

%(ln|\/1+621 — 1| —ln|\/1+62“7+1|) +C

() () e

-1 -1
~mft /=m0 52+ (- /5) +c

= L2+C

%arcsinx—i— %ln|x+m’ +C
V2z —In|1+ 2z +C

arcsecz + C'

(arctan \/z)* + C

Vifol— 1‘ + = arctan\/1+x4+0

1 V1+zt+1

—(zlnz) ' +C

2 (me‘/m—e\/m> +C
x(—cotx) + In|sinz| + C
zarcsing ++v1 — 22+ C

arctan(éx?’) ;)(; 2 1ln’1—|—x2‘ +C)
zln*z —2zlnz + 22+ C

xtanz + In|cosz| — %2 +C

—z '’z -3z ' In*z — 62 ' Inx — 62! +C
1 (sin(Inz) + cos(Inz)) + C

a (arcsin z)” + 2 (arcsin z) (1- :172)% +2x+C
eVP(2r —4/r+4)+C

v (z+vVIT22) = (1+22)% +C

Omit

Omit

Omit

16



32.
33.
34.
35.
36.
37.
38.

Omit
Omit
Omit
Omit
Omit
Omit

Omit

Exercise 40

AN

10.
11.
12.
13.

© 0 N o

Omit
Omit
Omit
Omit
Omit
Omit
Omit
Omit
Omit
Omit
Omit
Omit

Omit

Exercise 41

. Omit

~2,1,16
1.466
7.725

Exercise 42

1.

2.

1.17
1.37

17



3. 2.38

4. 0.739

5. 0.79

Exercise 43

1.

(a)
(b) 322 > 1 for x € (1,2)
(c) |%($+ 1)_%\ <1 for z € (1,2)
(a)
)
)

a

ot

3
(b) 3.2
(c) 2= —/e* — bz +1, —5.19; 2 = %, 0.48.

Exercise 44

. 6.2417.

1.95.
0.7828, 0.7842, 0.7847. 0.7854
7.500, 7.306.

Exercise 45
Omit

Exercise 46

1.

In|l —w|— —=5 = —tcost +sint +C

d
(a) d—f = 0.3y — 0.02z

18



0.3 — e—100(t+C)\ 2
b) z= (2" 7
0.02

(¢) v — 225
6. (a) y=a—-1

(b) y=e" J p(z)de (/ efp(:c)qu(m) dJZ)

Exercise 47
Omit

Exercise 48
Omit

Exercise 49

1. Opposite

2. FO,0C, ED

Exercise 50

=) 5

2. E(1,1), F(4,-3)

3. 5= (—01)

1. GV = (:g)

Exercise 51

19



Exercise 52
Omit

Exercise 53

1. Omit

5
2 7o (r)
V61

3. AB=2i+j+k LAC=i+j—k —BC=6i—j—k
4. E(10,2,-3)
1
5. zﬁ = D*g = | 1 ], parallelogram
—6
6. 0 or —%
7. Omit

8. \/(ajl — 2)% + (y1 — y2)?, distance between two points.

Exercise 54
Omit

Exercise 55

1. 14,1
2. Omit
NO.

=~ W

Omit

Exercise 56
1. é’andczl_)'andé’
2. Omit
3. 98.1°, 151.9°, 166.0°, 122.5°, 27.2°, 161.9°, invalid, invalid.
4. 24.3°, 8.12
5. 45°
1

6. arccos (5)

3. 4 3. 4
7. 3i—zjor —gi+ ;)

20



8. v =—1%,y==+l

9. Omit
10. Omit

Exercise 57
Omit

Exercise 58
Omit

Exercise 59
1. (a) Skew

(b) intersect (

(c) parallel

1
0
-1

(d) the same line

(e) Skew
2. (a) cos POQ =

(b) = _1751a

—2p—9—¢q

V14/p2 +¢%2 +9

g=-%,orp=-54q=-1

21



Exercise 60

L 542i, £+ £i, 2 4 $i, 17(25 — 15i)
2.3,—3, -5+ V2i,-1,1.

FTTTFFT

- w

r=1y=1

ot

S5a+4b+3c=0

6. (a) 1+2ior —1—2i
(b) 3+2ior —3—2i.

7. +(2+1), £(1 — 2i).

Exercise 61
1. Omit
. . 3 5. . 3 5
2. =5 —10i,6 — 4i,  + 31,6 —4i, g + 3i.

3. -2 —4i, 297 10, -T2 — 212

V40
V13417 7 289 17 17 =

Exercise 62
1. Omit
2. V4143
3. 25
B2l

Omit

=~

Omit
2 and 8

41 27
(ﬁv ﬂ)

® N o

9. x:%—kl.

Exercise 63
Omit

Exercise 64
1. (a) 2v6i

(b) 2 —+/3 —2i
(c) 0.885 + 4i or —0.787 + 1.1015i



Exercise 65

1 zw = 4y/2e (127,

5. —V/3+i
(3+2v3,1+2V3), (3-2v3,1-2V3)
(27 71)7 (47 1)3(67 1)3(27 73)3(47 3)7(()’ 71)

® N>

Onmnit.

Exercise 66
Omit



