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1. a. Evaluate the integral ∫ ∫ (𝑥 + 𝑦) 𝑑𝑥 𝑑𝑦�4−𝑦
1

3
0   by changing the 

order of integration. 

b. Find the area lying between the parabola 𝑦 = 𝑥2 and the line 

  𝑥 + 𝑦 = 0  

2. a. Evaluate  ∫∫𝑥𝑦(𝑥 + 𝑦)𝑑𝑥𝑑𝑦  over the area between 𝑦 = 𝑥2 and 

 𝑦 = 𝑥 . 

 b.  Find by double integration the area lying between the parabola 

 𝑦 = 4𝑥 − 𝑥2  and the line 𝑦 = 𝑥. 

3. a. Evaluate 

� � � 𝑥𝑦𝑧 𝑑𝑧 𝑑𝑦 𝑑𝑥
�1−𝑥2−𝑦2

0

√1−𝑥2

0

1

0
 

 b.  Find the volume of the tetrahedron bounded by the co-ordinate 

axes  and the plane 
𝑥
𝑎

+ 𝑦
𝑏

+  𝑧
𝑐

= 1 

4. a. Prove that ∫ 𝑑𝑥
√1+𝑥4

 =  1
4√2

 𝛽 �1
4

, 1
2
�1

0  

  

 Hence prove ∫ 𝑥2 𝑑𝑥
√1−𝑥4

1
0  ×  ∫ 𝑑𝑥

√1+𝑥4
=  𝜋

4√2
1
0  

  



b. Prove that 𝛽 �𝑚, 1
2
� =  22𝑚−1 𝛽 (𝑚, 𝑚) 

 Hence prove  Γ (𝑚)  Γ �𝑚 +  1
2
� =  √𝜋

22𝑚−1  Γ(2𝑚) 

5.  In spherical triangle CDE, Calculate the angles C, D, E if sides 

  𝑐 = 87°10′,𝑑 = 62°37′ and side 𝑒 = 100°10′ 

6.  In spherical triangle RST side 𝑡 = 80°32′ side 𝑟 = 60°40′ and 

 ∠𝑇 = 90° . Calculate ∠𝑆, side s and ∠𝑅 . 

7  In spherical triangle LMN, ∠𝑁 = 81°50′, side 𝑚 = 90°  

 and ∠𝐿 = 119°07′  Calculate side 𝑙,∠𝑀 and side 𝑛 . 

8 In spherical triangle ABC ∠𝐴 = 81°24.3, ∠𝐵 = 61°31.7′ and  ∠𝐶 =

102°58′. Calculate the sides a, b, c 

 9.  In spherical triangle PQR, side 𝑝 = 73°5′, side 𝑞 = 90° and  

 side 𝑟 = 79°12. Calculate ∠𝑃,∠𝑄,∠𝑅  

 


