
                                                                                       (1) 

1. Find     𝑤𝑥𝑦   for  𝑤 = 𝑥2 cos(2𝑥 − 3𝑦). 

𝑤𝑦 =  3 𝑥2 sin(2𝑥 − 3𝑦)         𝑜𝑟   𝑤𝑥 = −2 𝑥2 sin(2𝑥 − 3𝑦) + 2𝑥 cos(2𝑥 − 3𝑦) 

𝑤𝑥𝑦 = −6𝑥2 cos(2𝑥 − 3𝑦) + 6𝑥 sin(2𝑥 − 3𝑦) 

 

2. Find  ∇ ⋅ 𝑭⃑⃑  for 𝑭⃑⃑ (𝑥, 𝑦, 𝑧) = 𝑧𝑒𝑥𝑧 𝒊̂ + 𝑥𝑒𝑥𝑦 𝒋̂ + 𝑦 𝑒𝑦𝑧𝒌̂  at (1,−1,1)  

∇=
∂

∂𝑥
𝒊̂ +

∂

∂𝑦
𝒋̂ +

∂

∂𝑧
𝒌̂ 

∇ ⋅ 𝑭⃑⃑ = 𝑧2𝑒𝑥𝑧 + 𝑥2𝑒𝑥𝑦 + 𝑦2𝑒𝑦𝑧 

𝛻 ⋅ 𝑭  |𝑎𝑡 (1,−1,1) = 𝑒 + 𝑒−1 + 𝑒−1 = 𝑒 + 2𝑒−1 

 

 

3. Evaluate   ∫∫(2𝑥 + 𝑦)𝑑𝑥𝑑𝑦

2

1

3

1

= ∫(𝑥2 + 𝑥𝑦)

3

1

  |

1

2

 𝑑𝑦 

                                                           = ∫(4 + 2𝑦 − 1 − 𝑦)

3

1

𝑑𝑦  

                                                        = ∫(3 + 𝑦)

3

1

𝑑𝑦 = 3𝑦 +
𝑦2

2
|

1

3

 

                                                       = 9 +
9

2
− 3 −

1

2
= 10 

 

4. Evaluate ∫ sin4 𝑥 𝑑𝑥

𝜋 2⁄

0

 

  2𝑚 − 1 = 4   ⇰   𝑚 =
 5 

2
   𝑎𝑛𝑑   2𝑛 − 1 = 0  ⇰    𝑛 =

 1 

2
 

 

∫ sin4 𝑥 𝑑𝑥

𝜋 2⁄

0

=
 1 

2
𝐵 (

 5 

2
,
 1 

2
) 

                         =
𝛤 (

 5 
2 )𝛤 (

 1 
 2 )

2𝛤(3)
 

                         =

 3 
 2 

×
 1 
 2 √

𝜋 × √𝜋

2 × 2
=

 3𝜋 

 16 
 

 



    (2) 
1. Find     𝑤𝑥𝑦   for  𝑤 = 𝑦2 cos(2𝑦 − 3𝑥) 

𝑤𝑥 = 3𝑦2 sin(2𝑦 − 3𝑥)          𝑜𝑟  𝑤𝑦 = −2𝑦2 sin(2𝑦 − 3𝑥) + 2𝑦 cos(2𝑦 − 3𝑥)  

𝑤𝑥𝑦 = 6𝑦2 cos(2𝑦 − 3𝑥) + 6𝑦 sin(2𝑦 − 3𝑥) 

 

2. Find  ∇ ⋅ 𝑭⃑⃑  for 𝑭⃑⃑ (𝑥, 𝑦, 𝑧) = 𝑧𝑒𝑥𝑧 𝒊̂ + 𝑥𝑒𝑥𝑦 𝒋̂ + 𝑦 𝑒𝑦𝑧𝒌̂  at (−1,1,1) 

∇=
∂

∂𝑥
𝒊̂ +

∂

∂𝑦
𝒋̂ +

∂

∂𝑧
𝒌̂ 

∇ ⋅ 𝑭⃑⃑ = 𝑧2𝑒𝑥𝑧 + 𝑥2𝑒𝑥𝑦 + 𝑦2𝑒𝑦𝑧 

𝛻 ⋅ 𝑭  |𝑎𝑡 (−1,1,1) = 𝑒−1 + 𝑒−1 + 𝑒 = 2𝑒−1 + 𝑒 

 

3. Evaluate   ∫∫(𝑥 + 2𝑦)𝑑𝑦𝑑𝑥

3

1

2

1

 = ∫(𝑥𝑦 + 𝑦2)

2

1

  |

1

3

 𝑑𝑥 

                                                               = ∫(3𝑥 + 9 − 𝑥 − 1)

2

1

𝑑𝑥  

                                                               = ∫(2𝑥 + 8)

2

1

𝑑𝑥 = 𝑥2 + 8𝑥|

1

2

 

                                                              = 4 + 16 − 1 − 8 = 11 
 
 

4. Evaluate ∫ sin4 𝑥 𝑑𝑥

𝜋 2⁄

0

 

  2𝑚 − 1 = 4   ⇰   𝑚 =
 5 

2
   𝑎𝑛𝑑   2𝑛 − 1 = 0  ⇰    𝑛 =

 1 

2
 

∫ sin4 𝑥 𝑑𝑥

𝜋 2⁄

0

=
 1 

2
𝐵 (

 5 

2
,
 1 

2
) 

                         =
𝛤 (

 5 
2 )𝛤 (

 1 
 2 )

2𝛤(3)
 

                          =

 3 
 2 

×
 1 
 2 √

𝜋 × √𝜋

2 × 2
=

 3𝜋 

 16 
 

 



          (3) 

1. Find     𝑧𝑥𝑦   for  𝑧 = 𝑥2 sin(2𝑥 − 3𝑦) 

𝑧𝑦 = −3𝑥2 cos(2𝑥 − 3𝑦)  𝑜𝑟  𝑧𝑥 = 2𝑥2 cos(2𝑥 − 3𝑦) + 2𝑥 sin(2𝑥 − 3𝑦) 

𝑧𝑥𝑦 = 6𝑥2 sin(2𝑥 − 3𝑦) − 6𝑥 cos(2𝑥 − 3𝑦) 

 

2. Find  ∇ ⋅ 𝑭⃑⃑  for 𝑭⃑⃑ (𝑥, 𝑦, 𝑧) = 𝑦𝑒𝑥𝑦 𝒊̂ + 𝑧𝑒𝑧𝑦 𝒋̂ + 𝑥 𝑒𝑥𝑧𝒌̂  at (1,1,−1) 

∇=
∂

∂𝑥
𝒊̂ +

∂

∂𝑦
𝒋̂ +

∂

∂𝑧
𝒌̂ 

∇ ⋅ 𝑭⃑⃑ = 𝑦2𝑒𝑥𝑦 + 𝑧2𝑒𝑧𝑦 + 𝑥2𝑒𝑥𝑧 

𝛻 ⋅ 𝑭  |𝑎𝑡 (1,1,−1) = 𝒆 + 𝑒−1 + 𝑒−1 = 2𝑒−1 + 𝑒 

 

3. Evaluate   ∫∫(𝑥 + 2𝑦)𝑑𝑦𝑑𝑥

2

1

3

1

  = ∫(𝑥𝑦 + 𝑦2)

3

1

  |

1

2

 𝑑𝑥 

                                                               = ∫(2𝑥 + 4 − 𝑥 − 1)

3

1

𝑑𝑥  

                                                               = ∫(𝑥 + 3)

3

1

𝑑𝑥 =
𝑥2

2
+ 3𝑥|

1

3

 

                                                              =
9

2
+ 9 −

1

2
− 3 = 10 

 

  

4. Evaluate ∫ cos4 𝑥 𝑑𝑥

𝜋 2⁄

0

 

2𝑚 − 1 = 4   ⇰   𝑚 =
 5 

2
   𝑎𝑛𝑑   2𝑛 − 1 = 0  ⇰    𝑛 =

 1 

2
 

∫ cos4 𝑥 𝑑𝑥

𝜋 2⁄

0

=
 1 

2
𝐵 (

 5 

2
,
 1 

2
) 

                         =
𝛤 (

 5 
2 )𝛤 (

 1 
 2 )

2𝛤(3)
 

                          =

 3 
 2 

×
 1 
 2 √

𝜋 × √𝜋

2 × 2
=

 3𝜋 

 16 
 



                (4) 
1. Find     𝑧𝑥𝑦   for  𝑧 = 𝑦2 sin(2𝑦 − 3𝑥) 

𝑧𝑥 = −3𝑦2 cos(2𝑦 − 3𝑥)  𝑜𝑟  𝑧𝑦 = 2𝑦2 cos(2𝑦 − 3𝑥) + 2𝑦 sin(2𝑦 − 3𝑥) 

𝑧𝑥𝑦 = 6𝑦2 sin(2𝑦 − 3𝑥) − 6𝑦 cos(2𝑦 − 3𝑥) 

 

2. Find  ∇ ⋅ 𝑭⃑⃑  for 𝑭⃑⃑ (𝑥, 𝑦, 𝑧) = 𝑦𝑒𝑥𝑦 𝒊̂ + 𝑧𝑒𝑧𝑦 𝒋̂ + 𝑥 𝑒𝑥𝑧𝒌̂  at (1, −1,1) 

∇=
∂

∂𝑥
𝒊̂ +

∂

∂𝑦
𝒋̂ +

∂

∂𝑧
𝒌̂ 

∇ ⋅ 𝑭⃑⃑ = 𝑦2𝑒𝑥𝑦 + 𝑧2𝑒𝑧𝑦 + 𝑥2𝑒𝑥𝑧 

𝛻 ⋅ 𝑭  |𝑎𝑡 (1,−1,1) = 𝑒−1 + 𝑒−1 + 𝑒 = 2𝑒−1 + 𝑒 

 

3. Evaluate   ∫∫(2𝑥 + 𝑦)𝑑𝑥𝑑𝑦

3

1

2

1

  = ∫(𝑥2 + 𝑥𝑦)

2

1

  |

1

3

 𝑑𝑦 

                                                               = ∫(9 + 3𝑦 − 1 − 𝑦)

2

1

𝑑𝑦  

                                                               = ∫(2𝑦 + 8)

2

1

𝑑𝑦 = 𝑦2 + 8𝑦|

1

2

 

                                                              = 4 + 16 − 1 − 8 = 11 
 

 

4. Evaluate ∫ cos4 𝑥 𝑑𝑥

𝜋 2⁄

0

  

 2𝑚 − 1 = 4   ⇰   𝑚 =
 5 

2
   𝑎𝑛𝑑   2𝑛 − 1 = 0  ⇰    𝑛 =

 1 

2
 

∫ cos4 𝑥 𝑑𝑥

𝜋 2⁄

0

=
 1 

2
𝐵 (

 5 

2
,
 1 

2
) 

                         =
𝛤 (

 5 
2 )𝛤 (

 1 
 2 )

2𝛤(3)
 

                          =

 3 
 2 

×
 1 
 2 √

𝜋 × √𝜋

2 × 2
=

 3𝜋 

 16 
 

 


