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f(r) = xy + xz RTS�UVU"W!XZY![ O Y H�\ U"] C"^ _KC0H`P"B r(t) = (t, t2, t2 + 1) UVa"]�b \�EG\ Y H XZY
t1 = 0 c HKdV^ t2 = 1 c O U�e
fg9h������<=i�j"k 1

∫

0

t(1 + 2t2)
√

1 + 8t2 dt = 2, 325 l u = 1 + 8t2 m�n*oqphn*rsr4nut*v;r4w*t,tDn*o x"y
z �A@�BDC"EGFIHKJ�LNM{MNO8P"B

f(r) = x2 + y2 RTS�UVU"W!XZY![ O Y HK\ U"] C"^ _KC0H|P r = (2 cos s
2
, 1 + 2 sin s

2
)
F WN}�~ J�J�B c� P ] P"E X HK\ ] \ZJ�\ Y EG\ U P"� ~ H�H UVa"]�b�XZY P 0 X J π � P ] P"E X HK\ ]KX�] H X M!\�M�M a B a H�H e

fg9h������<=i�j"k π
∫

0

5 + 4 sin s
2

ds = 5π + 8 y
� �A@�BDC"EGFIHKJ�LNM�M�O�P ∫

G

x + y + z ds
O Y HK\ U"] C"^ X�] H X M X HD� } P G P"B

A(1, 2, 3) X J B(0,−1, 1) � ~VY H ~ M0P0H
a J�J�B�\�M a HK��J�BDP0M"P"J�B e
fg9h������<=i�j"k

r(t) = (1−t, 2−3t, 3−2t) �=� m��0o 0 ≤ t ≤ 1 � w*t ∫

G

x+y+z ds =
1
∫

0

(6−6t)
√

14 dt =

3
√

14 y�Q�G� U"[�W C"^�H ~ BZd W P"J�HKP U JKC UV��} P>_�^�F�H ~ H�H ]�� ��H a EG\ U M a B X ��� ~VY H;_KC0H�J�B�\ ] \�H Y�X�Y MgEG\ UV} P0H,C ]K~ B Y O����
M!\ ] \�J�B�HKEG\*HKJ�BZ\�H�\�M�M a B X ��� ~VY H;_KC0H a J�J�BZ\�M a HK� UVa"]�b \ G : r(t) = (0, t2 − 1, 2t)

�|P }�~ ^ −1 ≤
t ≤ 1

� � M a B X ��� ~VY H ~ M ] P�M ~VY�� \ Y H ] C"^�H�J�� ] ��J XZU \�H��
dm/d` X�] HK\�^�\ZE b \ Y �AP }�~ ^ ∆m

P
∆`

}�~ J�J�B � JKC UV��]K� ����P ] P b H a E�\ U \��,� P ρ(x, y, z) = 15
√

y + 2 RTS�UVU"W!XZY![ P"�>_KP¡EG\ U �¢�£�>_�LNM¢EG\ UP¤H a EG\ U M a B X ��� ~VY H¥M ~�~"] ��O Y C0H,C"OIH e
fg9h������<=i�j"k

M =
∫

G

ρ ds =
1
∫

−1

30(1 + t2) dt = 80 � r4¦�§�n:¨ � Mx =
∫

G

xρ ds = 0 � My =

∫

G

yρ ds = 3

5
� Mz =

∫

G

zρ ds = 0 �©� §|ª.«u¬�o � r¦�§Gn4¨�®V¦>¯>w°!°���±�r1®!�>��²�³"ª;±µ´0r4´0ª x̄ = Mx/M = 0 �
ȳ = My/M = 3

5

wut z̄ = Mz/M = 0 y¶ �G·¸P0H,C ]K~ B�BZLNM¹EG\ U P"B F(x, y, z) = (yz, x2, y) W \�M�H ~"]KX�] H X MN� RTS�UVU"W!XZY![ O Y HK\ U"] C"^ _KC0HºP"B r(t) =
(1, 3t, 4t) UVa"]�b \»EG\ Y H XZY P t1 = 0 c HKdV^ t1 = 1 c O U�e
fg9h������<=i�j"k ∫ 1

0
3 + 12t dt = 9 y¼ �A@�BDC"EGFIHKJ�LNM½MNO£P"B
(x, y) 7→ (−y, x) RTS�UVU"W!XZYh[ O Y HK\ U"] C"^ _KC0HAP"B x2 + y2 = 1

\ U"[ \ Y ^�\�HK��M a"]KaVY� ~ B�O�HKF W O ] C Y![ FIH,C"J¥EG\Z^�^�\�H�H e
fg9h������<=i�j"k

r(t) = (cos t, sin t) � 0 ≤ t ≤ 2π � ∫

G

Fdr =
2π
∫

0

1 dt = 2π y
¾ �G¿»\ ] \ZJ�J S�Y M � ~ HK\ Y�� OÀC"^ RTS�UVU"W!X�Yh[ H|P"B F = (y + z, x + z, x + y) W \�M�H ~"]KX�] H X MN� RTS�UVU"W!X�Yh[�} \ZB"� X JJ�BDC"E�F�HKJ�LNMÁM�OhP"B

F
O Y HK\ U"] C"^ _KC0H=P"B r(t) = ( t

t+1
,
√

t2 + 1, 1+t) UVa"]�b�X�Y P 0 X J 1 � P ] P"E X HK\ ]KX�] H X M!\�MM a B a H�H efg9h������<=i�j"kÃÂ ¯ f(x, y, z) = xy +xz +yz °���r4n�±�Ä*ªs´0o Å*ÆV¨>¨"Ç"w*±�p � wut � ¯Áª;±�rn:¨0²K´0o�w*²*r4wu®!n [f(r)]BA =
f(B) − f(A) ��� m���o A = r(0) = (0, 1, 1) � B = r(1) = (1/2,

√
2, 2) � wut{nD«>«*¬�o � ¯�ª;±�rn:¨0²K´0o

5
√

2/2 yÈ ��ÉÊP Y�c \ � ~ HK\ Y�� OÀC"^ RTS�UVU"W!X�Yh[ \
P"B F(r) = (xy, x + y, xz) RTS�UVU"W!XZY![NY \�M�Ë
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fg9h������<=i�j"k � ª;±�Ä*tZy��1w*o�³!´���o»§�n*²ur�m � f ′

x = xy � � ®>®!��² f = 1

2
x2y + g(y, z) Ç � o � §Gn�oqp®Vw*rsÇ0´0oqr�>¯���t g(y, z) ÅuÆ!¨>¨0Ç"w*±�p�²,n � w*t�vÀ¨0p f ′

y = 1

2
x2 + g′

y(y, z) = x + y n*oTo�n�±�r�§���±µ³!´�t*r � ³
l g′

y(y, z) = x − 1

2
x2 + y Å*ÆV¨>¨ x 	 r¬�o x"y�
¡´�tu®Vw4°!°� rotF = (0,−z, 1 − x) 6≡ 0

y
� �µ�����������½7:9��;��<���>���

? �A@�BDC"EGFIHKJ�LNM�M�OP"B ∫

G

x − 1 ds
O Y H�\ U"] C"^�H£P G : r(t) = (t, 2

3
t3/2, 1) UVa"]�bµXZY t0 = 0 c HKdV^ t1 = 3 c O U�e

z ����\ Y�Y![ O�P"B ∫

G

f ds
O Y HK\ U"] C"^ X�] H X M!\"� } P f(x, y) = x2 − y2

� X J G P"B
x2 + y2 = 4

M a"] (2, 0) c HKdV^
(
√

2,
√

2) c O U H,P ] H�d�F W \DË
� �A@�BDC"EGFIHKJ�LNM�M�OP"B

f(x, y, z) =
√

x2 + y2 + z2 RTS�UVU"W!XZY![&U"] P"��O�\ Y J X H e
�Q�A@�BDC"EGFIHKJ�LNM MNO�P"B

F =
( 1

1 + y
, x2, y2 − z

) RTS�UVU"W!XZYh[ O Y HK\ U"] C"^ _KC0H�P G : r(t) = (t, t2, t4)�
0 ≤ t ≤ 1

� UVa"]�bµXZY e¶ �G·¸P0H,C ]K~ B�BZLNM�EG\ U P"B F = ey+2z(1, x, 2x) RTS�UVU"W!XZY![ � ~ HK\ Y�� OÀC"^ RTS�UVU"W!X�Yh[!X HZ� X J�J�BZC"EGF�HKJ�LNM MNO�P"BO Y HK\ U"] C"^ _KC0H`P"B (1, 1, 1) � ~VY H ~ H`P (2, 3, 3) � ~VY H�H,P"^ a J�J�B�\�M a HK��J�BDP0M"P"J�B ~VY e
fg9h������<=i�jZ���

? � 3
∫

0

(t − 1)
√

t + 1 dt = 46

15

�

z � π/4
∫

0

8 cos2 t − 8 sin2 t dt = 4
�

� � 1
√

x2 + y2 + z2
(x, y, z)

�

�Q� 1
∫

0

1

1 + t2
+ 2t3 dt =

π

4
+

1

2

�
¶ � � U"[ � ~ HK\ Y�� OÀC"^ RTS�UVU"W!X�Yh[ f(x, y, z) = xey+2z ��P"B
O Y HK\ U"] C"^ � \Z��O U 2e9 − e3

�


