


 



                                                       Grading Scheme (Final math106) 

                                 

 Q 1) 

a) 𝐹 (𝑥) = 𝑥𝑒   (1,5) so  𝐹 (1) = 𝑒   (0.5) 

b)  ∫
√

= [ 𝑥 + 16] = 1   (1.5) so 1=
√

   and 𝑐 = √2   (1.5) 

Q2) a) ∫ = ∫       (1.5) 

                          = tan + 𝐶     (0.5) 

                          

b) ∫
( )

√
= ∫

√
− 3 ∫

√
       (1) 

                             = cosh − sec
| |

+ 𝐶     (2) 

c) ∫ sinh 𝑥 𝑑𝑥 = 𝑥 sinh 𝑥 − ∫
√

       (2) 

                              = 𝑥 sinh 𝑥 − √𝑥 + 1 + 𝐶      (1) 

Q3)  a) If   𝑦 = (𝑒 + 𝑥)    then lim → 𝑙𝑛𝑦 = lim →
 ( ) 

                                                                          =lim →  

                                                                          =lim → = 1     (2.5) 

Thus  lim → (𝑒 + 𝑥)  = 𝑒     (0.5)  

b) ∫
√

𝑑𝑥 = ∫(𝑐𝑜𝑡𝜃) 𝑑𝜃   𝑥 = 3𝑠𝑖𝑛𝜗       (1) 

                         = ∫((𝑐𝑠𝑐𝜃) − 1)𝑑𝜃 = −𝑐𝑜𝑡𝜃 − 𝜃 + 𝐶       (1) 



                    = − √
− sin + 𝐶        (1) 

c)  = + +        (2) 

So     ∫ 𝑑𝑥 = 5 𝑙𝑛|𝑥| + 𝑙𝑛|𝑥 − 1| + 3 𝑙𝑛|𝑥 − 2| + 𝐶      (1) 

 

Q4)  a)  ∫
√

= ∫
√

  , 𝑢 = 𝑥 + 1       (2) 

                                   =sinh + 𝐶       (1) 

b) ∫
√

= (2 − (𝑐 − 1) )    (1.5) 

lim → ∫
√

= 3. 2 /   . 

So the integral converges and its value is 3. 2 /    (1.5) 

c) Graph   (1) 

We solve  𝑦 = 2 − 𝑦   so   𝑦 = 1 𝑜𝑟 𝑦 = −1   (0.5) 

The area is given by  2 ∫ (1 − 𝑦 )𝑑𝑦 =        (1.5) 

Q5)  a)  4 − 𝑥 = 4 − 2𝑥 ⇒ 𝑥 = 0 𝑜𝑟 𝑥 = 2   (0.5) 

𝑉 = ∫ 2𝜋𝑥(2𝑥 − 𝑥 )𝑑𝑥     (1.5) 

     =      (1) 

b) 𝐿 = ∫ 1 + (sinh 𝑥) 𝑑𝑥      (1.5) 

         =[𝑠𝑖𝑛ℎ𝑥] =              (1.5) 

c)  Graph    (1) 



From the equation  2𝑠𝑖𝑛𝜃 = 2 − 2𝑠𝑖𝑛𝜃   we get  𝜃 =   𝑜𝑟 𝜃 =      (0.5) 

𝐴 = ∫ (4𝑠𝑖𝑛𝜃 − 2)
/

/
𝑑𝜃 = 4(√3 − )        (1.5) 

 

 

 
 

 

 

 


