
Change of Variables problems for Study for Exam I 
 
 
For both of these problems, make sure you at least set them up. Sketching1 the region R: 
Generally a good idea, if it’s not obnoxious. I’d think problem 2 solves out nicely, and 
I’m less sure about problem 1. I should have it done before office hours on Tuesday. 
 
 
 
 
1. Solve the double integral 
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<latexit sha1_base64="qRJMWAnR0N/nCdggGIc88SBUjUw=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyWpgi4rblxWsQ9o0jCZTNqhk0mYmYghFPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee/yEUaks69tYWl5ZXVsvbZQ3t7Z3ds29/baMU4FJC8csFl0fScIoJy1FFSPdRBAU+Yx0/NH1xO88ECFpzO9VlhA3QgNOQ4qR0pJnHjqUcuXdwepjv57166fQgcGVZ1asmjUFXCR2QSqgQNMzv5wgxmlEuMIMSdmzrUS5ORKKYkbGZSeVJEF4hAakpylHEZFuPj1/DE+0EsAwFrq4glP190SOIimzyNedEVJDOe9NxP+8XqrCSzenPEkV4Xi2KEwZVDGcZAEDKghWLNMEYUH1rRAPkUBY6cTKOgR7/uVF0q7X7LOafXteaVSLOErgCByDKrDBBWiAG9AELYBBDp7BK3gznowX4934mLUuGcXMAfgD4/MHraqT6g==</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
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<latexit sha1_base64="eem9cqNRuEr0bwrKj602sf/R19k=">AAACBHicbVDLSsNAFJ34rPUVddnNYBHaRUvSCrqsuHFZxT6gCWEynbZDJ5MwM5GG0IUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufceP2JUKsv6NtbWNza3tnM7+d29/YND8+i4LcNYYNLCIQtF10eSMMpJS1HFSDcSBAU+Ix1/fD3zOw9ESBrye5VExA3QkNMBxUhpyTMLDqVceXewNKnUknKpPoEVmJShA/tXnlm0qtYccJXYGSmCDE3P/HL6IY4DwhVmSMqebUXKTZFQFDMyzTuxJBHCYzQkPU05Coh00/kTU3imlT4chEIXV3Cu/p5IUSBlEvi6M0BqJJe9mfif14vV4NJNKY9iRTheLBrEDKoQzhKBfSoIVizRBGFB9a0Qj5BAWOnc8joEe/nlVdKuVe161b49LzZKWRw5UACnoARscAEa4AY0QQtg8AiewSt4M56MF+Pd+Fi0rhnZzAn4A+PzB2h9lUc=</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>  
 
 
 

                                                
1 The emphasis is on “sketch.” 


