
Change of Variables problems for Multivariable Homework 6 
 
 
For both of these problems, you need not sketch the regions—although maybe that’s a 
good idea. 
 
 
 
 
1. Solve the double integral 
 ZZ

R
(x+ y) dA

<latexit sha1_base64="mJiLs0nBksuhTpPJ+BLKIsGktQY=">AAAB+3icbZDLSsNAFIZP6q3WW61LN4NFqCglEUGXFTcuq9gLNCFMJpN26GQSZibSEvoqblwo4tYXcefbOL0stPrDwMd/zuGc+YOUM6Vt+8sqrKyurW8UN0tb2zu7e+X9SlslmSS0RRKeyG6AFeVM0JZmmtNuKimOA047wfBmWu88UqlYIh70OKVejPuCRYxgbSy/XHEZE9q/R7XR6fgEuWfhtV+u2nV7JvQXnAVUYaGmX/50w4RkMRWacKxUz7FT7eVYakY4nZTcTNEUkyHu055BgWOqvHx2+wQdGydEUSLNExrN3J8TOY6VGseB6YyxHqjl2tT8r9bLdHTl5UykmaaCzBdFGUc6QdMgUMgkJZqPDWAimbkVkQGWmGgTV8mE4Cx/+S+0z+uO4buLaqO2iKMIh3AENXDgEhpwC01oAYERPMELvFoT69l6s97nrQVrMXMAv2R9fAPInZLg</latexit><latexit sha1_base64="mJiLs0nBksuhTpPJ+BLKIsGktQY=">AAAB+3icbZDLSsNAFIZP6q3WW61LN4NFqCglEUGXFTcuq9gLNCFMJpN26GQSZibSEvoqblwo4tYXcefbOL0stPrDwMd/zuGc+YOUM6Vt+8sqrKyurW8UN0tb2zu7e+X9SlslmSS0RRKeyG6AFeVM0JZmmtNuKimOA047wfBmWu88UqlYIh70OKVejPuCRYxgbSy/XHEZE9q/R7XR6fgEuWfhtV+u2nV7JvQXnAVUYaGmX/50w4RkMRWacKxUz7FT7eVYakY4nZTcTNEUkyHu055BgWOqvHx2+wQdGydEUSLNExrN3J8TOY6VGseB6YyxHqjl2tT8r9bLdHTl5UykmaaCzBdFGUc6QdMgUMgkJZqPDWAimbkVkQGWmGgTV8mE4Cx/+S+0z+uO4buLaqO2iKMIh3AENXDgEhpwC01oAYERPMELvFoT69l6s97nrQVrMXMAv2R9fAPInZLg</latexit><latexit sha1_base64="mJiLs0nBksuhTpPJ+BLKIsGktQY=">AAAB+3icbZDLSsNAFIZP6q3WW61LN4NFqCglEUGXFTcuq9gLNCFMJpN26GQSZibSEvoqblwo4tYXcefbOL0stPrDwMd/zuGc+YOUM6Vt+8sqrKyurW8UN0tb2zu7e+X9SlslmSS0RRKeyG6AFeVM0JZmmtNuKimOA047wfBmWu88UqlYIh70OKVejPuCRYxgbSy/XHEZE9q/R7XR6fgEuWfhtV+u2nV7JvQXnAVUYaGmX/50w4RkMRWacKxUz7FT7eVYakY4nZTcTNEUkyHu055BgWOqvHx2+wQdGydEUSLNExrN3J8TOY6VGseB6YyxHqjl2tT8r9bLdHTl5UykmaaCzBdFGUc6QdMgUMgkJZqPDWAimbkVkQGWmGgTV8mE4Cx/+S+0z+uO4buLaqO2iKMIh3AENXDgEhpwC01oAYERPMELvFoT69l6s97nrQVrMXMAv2R9fAPInZLg</latexit><latexit sha1_base64="mJiLs0nBksuhTpPJ+BLKIsGktQY=">AAAB+3icbZDLSsNAFIZP6q3WW61LN4NFqCglEUGXFTcuq9gLNCFMJpN26GQSZibSEvoqblwo4tYXcefbOL0stPrDwMd/zuGc+YOUM6Vt+8sqrKyurW8UN0tb2zu7e+X9SlslmSS0RRKeyG6AFeVM0JZmmtNuKimOA047wfBmWu88UqlYIh70OKVejPuCRYxgbSy/XHEZE9q/R7XR6fgEuWfhtV+u2nV7JvQXnAVUYaGmX/50w4RkMRWacKxUz7FT7eVYakY4nZTcTNEUkyHu055BgWOqvHx2+wQdGydEUSLNExrN3J8TOY6VGseB6YyxHqjl2tT8r9bLdHTl5UykmaaCzBdFGUc6QdMgUMgkJZqPDWAimbkVkQGWmGgTV8mE4Cx/+S+0z+uO4buLaqO2iKMIh3AENXDgEhpwC01oAYERPMELvFoT69l6s97nrQVrMXMAv2R9fAPInZLg</latexit>  
 
where R is the region enclosed by the ellipse: 
 
4x2 + 25y2 = 100

<latexit sha1_base64="S/jGK9RUo4U3oVyM7wPDmFUUfRs=">AAAB+XicbZDLSsNAFIZPWi+13qIu3QyWQkEoSVB0IxTcuKxgL1DTMplO2qGTCzOTYgjFF3GhC0Xc+ibufBunl4W2/jDw8Z9zOGd+L+ZMKsv6NnL5tfWNzcJWcXtnd2/fPDhsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3up7WW2MqJIvCO5XG1A3wIGQ+I1hpq2eaZw9d59Q5T7sOukK2ZfXMklW1ZkKrYC+gVMuXH58BoN4zv+77EUkCGirCsZQd24qVm2GhGOF0UrxPJI0xGeEB7WgMcUClm80un6CydvrIj4R+oUIz9/dEhgMp08DTnQFWQ7lcm5r/1TqJ8i/djIVxomhI5ov8hCMVoWkMqM8EJYqnGjARTN+KyBALTJQOq6hDsJe/vApNp2prvtVpVGCuAhzDCVTAhguowQ3UoQEExvAEr/BmZMaL8W58zFtzxmLmCP7I+PwB4J+SmQ==</latexit><latexit sha1_base64="Vt/MZ83pe+XXH7Oux0JtabqYb4c=">AAAB+XicbZDLSsNAFIYnrZdab1GXbgZLoSCUJCi6EQpuXFawF2jTMplO2qGTSZiZFEMobnwJwU0XirgVfBB3vo3Ty0Jbfxj4+M85nDO/FzEqlWV9G5ns2vrGZm4rv72zu7dvHhzWZRgLTGo4ZKFoekgSRjmpKaoYaUaCoMBjpOENr6f1xogISUN+p5KIuAHqc+pTjJS2uqZ5dt9xTp3zpOPAK2hbVtcsWGVrJrgK9gIKlWzx4fPpcVLtml/tXojjgHCFGZKyZVuRclMkFMWMjPPtWJII4SHqk5ZGjgIi3XR2+RgWtdODfij04wrO3N8TKQqkTAJPdwZIDeRybWr+V2vFyr90U8qjWBGO54v8mEEVwmkMsEcFwYolGhAWVN8K8QAJhJUOK69DsJe/vAp1p2xrvtVplMBcOXAMTkAJ2OACVMANqIIawGAEnsELeDVSY2K8Ge/z1oyxmDkCf2R8/ABSKJRt</latexit><latexit sha1_base64="Vt/MZ83pe+XXH7Oux0JtabqYb4c=">AAAB+XicbZDLSsNAFIYnrZdab1GXbgZLoSCUJCi6EQpuXFawF2jTMplO2qGTSZiZFEMobnwJwU0XirgVfBB3vo3Ty0Jbfxj4+M85nDO/FzEqlWV9G5ns2vrGZm4rv72zu7dvHhzWZRgLTGo4ZKFoekgSRjmpKaoYaUaCoMBjpOENr6f1xogISUN+p5KIuAHqc+pTjJS2uqZ5dt9xTp3zpOPAK2hbVtcsWGVrJrgK9gIKlWzx4fPpcVLtml/tXojjgHCFGZKyZVuRclMkFMWMjPPtWJII4SHqk5ZGjgIi3XR2+RgWtdODfij04wrO3N8TKQqkTAJPdwZIDeRybWr+V2vFyr90U8qjWBGO54v8mEEVwmkMsEcFwYolGhAWVN8K8QAJhJUOK69DsJe/vAp1p2xrvtVplMBcOXAMTkAJ2OACVMANqIIawGAEnsELeDVSY2K8Ge/z1oyxmDkCf2R8/ABSKJRt</latexit><latexit sha1_base64="Fm8y0eJVpSr7r2zzP5jvVvYobVI=">AAAB+XicbZDNSsNAFIVv6l+tf1GXbgaLUBBKUhTdCAU3LivYVmjTMplO2qGTSZiZFEPom7hxoYhb38Sdb+O0zUJbDwx8nHsv987xY86Udpxvq7C2vrG5Vdwu7ezu7R/Yh0ctFSWS0CaJeCQffawoZ4I2NdOcPsaS4tDntO2Pb2f19oRKxSLxoNOYeiEeChYwgrWx+rZ98dSrndcu014N3SDXcfp22ak6c6FVcHMoQ65G3/7qDiKShFRowrFSHdeJtZdhqRnhdFrqJorGmIzxkHYMChxS5WXzy6fozDgDFETSPKHR3P09keFQqTT0TWeI9Ugt12bmf7VOooNrL2MiTjQVZLEoSDjSEZrFgAZMUqJ5agATycytiIywxESbsEomBHf5y6vQqlVdw/dOuV7J4yjCCZxCBVy4gjrcQQOaQGACz/AKb1ZmvVjv1seitWDlM8fwR9bnD9FHkRI=</latexit>  
 
 
 
 
 
2. Solve the double integral 
 ZZ

R

x� 2y

3x� y

dA

<latexit sha1_base64="r+fiIr9TM+qelgdRUmmQKDnaAnc=">AAACB3icbZC7SgNBFIbPeo3xFrUUZFAEC5XdWGhnxMYyirlANoTZyawOzs4uM2cly5LOxlexsVDE1lew06dxcim8/TDw8Z9zOHP+IJHCoOt+OBOTU9Mzs4W54vzC4tJyaWW1buJUM15jsYx1M6CGS6F4DQVK3kw0p1EgeSO4OR3UG7dcGxGrS8wS3o7olRKhYBSt1Slt+EIo7FwQP9SU5b29ctbPD3p7WZ/4u92TTmnL3XeHIn/BG8NWZfv4E6yqndK7341ZGnGFTFJjWp6bYDunGgWTvF/0U8MTym7oFW9ZVDTipp0P7+iTbet0SRhr+xSSoft9IqeRMVkU2M6I4rX5XRuY/9VaKYZH7VyoJEWu2GhRmEqCMRmEQrpCc4Yys0CZFvavhF1TGwja6Io2BO/3yX+hXt73LJ/bNHZgpAKswybsgAeHUIEzqEINGNzBAzzBs3PvPDovzuuodcIZz6zBDzlvX7Zpme4=</latexit><latexit sha1_base64="9MXiiYMUYcQikxDWrWb2XZiwgJ8=">AAACB3icbZC7SgNBFIZnvcZ4W7UUZDAEUpiwG0HtjNhYRjEXyIYwO5lNhszOLjOzkmVJZ+Or2FgoYusr2KX3HawEJ5dCE38Y+PjPOZw5vxsyKpVlDY2FxaXlldXUWnp9Y3Nr29zZrcogEphUcMACUXeRJIxyUlFUMVIPBUG+y0jN7V2O6rU7IiQN+K2KQ9L0UYdTj2KktNUyDxxKuWrdQMcTCCf9fDEeJMf9fDyAzlH7omVmrII1FpwHewqZUvZ8+H3y9VlumR9OO8CRT7jCDEnZsK1QNRMkFMWMDNJOJEmIcA91SEMjRz6RzWR8xwBmtdOGXiD04wqO3d8TCfKljH1Xd/pIdeVsbWT+V2tEyjtrJpSHkSIcTxZ5EYMqgKNQYJsKghWLNSAsqP4rxF2kA1E6urQOwZ49eR6qxYKt+VqnkQMTpcA+OAQ5YINTUAJXoAwqAIN78AiewYvxYDwZr8bbpHXBmM7sgT8y3n8Ay0yc+w==</latexit><latexit sha1_base64="9MXiiYMUYcQikxDWrWb2XZiwgJ8=">AAACB3icbZC7SgNBFIZnvcZ4W7UUZDAEUpiwG0HtjNhYRjEXyIYwO5lNhszOLjOzkmVJZ+Or2FgoYusr2KX3HawEJ5dCE38Y+PjPOZw5vxsyKpVlDY2FxaXlldXUWnp9Y3Nr29zZrcogEphUcMACUXeRJIxyUlFUMVIPBUG+y0jN7V2O6rU7IiQN+K2KQ9L0UYdTj2KktNUyDxxKuWrdQMcTCCf9fDEeJMf9fDyAzlH7omVmrII1FpwHewqZUvZ8+H3y9VlumR9OO8CRT7jCDEnZsK1QNRMkFMWMDNJOJEmIcA91SEMjRz6RzWR8xwBmtdOGXiD04wqO3d8TCfKljH1Xd/pIdeVsbWT+V2tEyjtrJpSHkSIcTxZ5EYMqgKNQYJsKghWLNSAsqP4rxF2kA1E6urQOwZ49eR6qxYKt+VqnkQMTpcA+OAQ5YINTUAJXoAwqAIN78AiewYvxYDwZr8bbpHXBmM7sgT8y3n8Ay0yc+w==</latexit><latexit sha1_base64="mAgIudJoU36cCLdJWhfskvkYua4=">AAACB3icbZC7TsMwFIadcivlVmBEQhYVUgdaJWWAsYiFsSB6kZoochynteo4ke2gRlE2Fl6FhQGEWHkFNt4G9zJAyy9Z+vSfc3R8fi9mVCrT/DYKK6tr6xvFzdLW9s7uXnn/oCOjRGDSxhGLRM9DkjDKSVtRxUgvFgSFHiNdb3Q9qXcfiJA04vcqjYkTogGnAcVIacstH9uUcuXeQTsQCGfjWiPNs/NxLc2hfeZfueWKWTengstgzaEC5mq55S/bj3ASEq4wQ1L2LTNWToaEopiRvGQnksQIj9CA9DVyFBLpZNM7cniqHR8GkdCPKzh1f09kKJQyDT3dGSI1lIu1iflfrZ+o4NLJKI8TRTieLQoSBlUEJ6FAnwqCFUs1ICyo/ivEQ6QDUTq6kg7BWjx5GTqNuqX51qw0q/M4iuAInIAqsMAFaIIb0AJtgMEjeAav4M14Ml6Md+Nj1low5jOH4I+Mzx+yNJhw</latexit>  
 
where R is the region bounded by the lines: 
 
x� 2y = 0
x� 2y = 4
3x� y = 1
3x� y = 8

<latexit sha1_base64="/gmE18aXbBYah4xWBHhy/cyGEx0=">AAACDnicbZC7SgNBFIbPJl7ieota2gyGQJqE3SiYJhCwsYxgLpCEMDuZTYbMXpiZlSwh+AA2PoKvYGOhiK21nW/j5Aaa+MPAx3/O4cz5nZAzqSzr20gkNza3tlM75u7e/sFh+ui4LoNIEFojAQ9E08GScubTmmKK02YoKPYcThvO8Gpab9xRIVng36o4pB0P933mMoKVtrrpLGq3zVG+GJetJVxoOB/l47K9hFI3nbEK1kxoHewFZCrJ7P0TAFS76a92LyCRR31FOJayZVuh6oyxUIxwOjHbkaQhJkPcpy2NPvao7Ixn50xQVjs95AZCP1+hmft7Yow9KWPP0Z0eVgO5Wpua/9VakXJLnTHzw0hRn8wXuRFHKkDTbFCPCUoUjzVgIpj+KyIDLDBROkFTh2CvnrwO9WLB1nyj08jBXCk4hTPIgQ2XUIFrqEINCDzAM7zCm/FovBjvxse8NWEsZk7gj4zPHwVimbE=</latexit><latexit sha1_base64="ts66IIRY3ej6CzDvI8XsXFfzlhE=">AAACDnicbZA7SwNBFIVnjY+4vlYtbQZDIE3CbhRMEwjYWEYwD0iWMDuZTYbMPpiZlSxLsLGzsbX0J9ikUMTW2s5/4+QFmnhg4OPce7lzjxMyKqRpfmtrqfWNza30tr6zu7d/YBwe1UUQcUxqOGABbzpIEEZ9UpNUMtIMOUGew0jDGVxO6o1bwgUN/BsZh8T2UM+nLsVIKqtjZGG7rQ/zxbhsLuBcwdkwH5etBZQ6RsYsmFPBVbDmkKmksnfjp/vnasf4ancDHHnEl5ghIVqWGUo7QVxSzMhIb0eChAgPUI+0FPrII8JOpueMYFY5XegGXD1fwqn7eyJBnhCx56hOD8m+WK5NzP9qrUi6JTuhfhhJ4uPZIjdiUAZwkg3sUk6wZLEChDlVf4W4jzjCUiWoqxCs5ZNXoV4sWIqvVRo5MFManIBTkAMWuAAVcAWqoAYweAAv4BW8aY/aWHvXPmata9p85hj8kfb5A3bcm4U=</latexit><latexit sha1_base64="ts66IIRY3ej6CzDvI8XsXFfzlhE=">AAACDnicbZA7SwNBFIVnjY+4vlYtbQZDIE3CbhRMEwjYWEYwD0iWMDuZTYbMPpiZlSxLsLGzsbX0J9ikUMTW2s5/4+QFmnhg4OPce7lzjxMyKqRpfmtrqfWNza30tr6zu7d/YBwe1UUQcUxqOGABbzpIEEZ9UpNUMtIMOUGew0jDGVxO6o1bwgUN/BsZh8T2UM+nLsVIKqtjZGG7rQ/zxbhsLuBcwdkwH5etBZQ6RsYsmFPBVbDmkKmksnfjp/vnasf4ancDHHnEl5ghIVqWGUo7QVxSzMhIb0eChAgPUI+0FPrII8JOpueMYFY5XegGXD1fwqn7eyJBnhCx56hOD8m+WK5NzP9qrUi6JTuhfhhJ4uPZIjdiUAZwkg3sUk6wZLEChDlVf4W4jzjCUiWoqxCs5ZNXoV4sWIqvVRo5MFManIBTkAMWuAAVcAWqoAYweAAv4BW8aY/aWHvXPmata9p85hj8kfb5A3bcm4U=</latexit><latexit sha1_base64="7XY+vjrTNpCDf1YrXlvNKHkNIaM=">AAACDnicbZDLSsNAFIYnXmu8RV26GSyFblqSKthNoeDGZQV7gTaUyXTSDp1MwsxEGkKfwI2v4saFIm5du/NtnLYpaOsPAx//OYcz5/ciRqWy7W9jY3Nre2c3t2fuHxweHVsnpy0ZxgKTJg5ZKDoekoRRTpqKKkY6kSAo8Bhpe+ObWb39QISkIb9XSUTcAA059SlGSlt9qwB7PXNSqiQ1ewlXGi4npaTmLKHat/J22Z4LroOTQR5kavStr94gxHFAuMIMSdl17Ei5KRKKYkamZi+WJEJ4jIakq5GjgEg3nZ8zhQXtDKAfCv24gnP390SKAimTwNOdAVIjuVqbmf/VurHyq25KeRQrwvFikR8zqEI4ywYOqCBYsUQDwoLqv0I8QgJhpRM0dQjO6snr0KqUHc13dr5ezOLIgXNwAYrAAdegDm5BAzQBBo/gGbyCN+PJeDHejY9F64aRzZyBPzI+fwD1+5gq</latexit>  
 
 
 


