


 



                                                       Grading Scheme (Final math106) 

                                 

 Q 1) 

a) 𝐹ᇱ(𝑥) = 𝑥𝑒௫  (1,5) so  𝐹ᇱ(1) = 𝑒   (0.5) 

b)  ∫
௫ௗ௫

√௫మାଵ଺
= [ඥ𝑥ଶ + 16]

଴

ଷ
= 1 

ଷ

଴
  (1.5) so 1= ଷ௖

√௖మାଵ଺
   and 𝑐 = √2   (1.5) 

Q2) a) ∫
ହೣௗ௫

ହమೣାସ
=

ଵ

௟௡ହ
∫

ௗ௨

௨మାସ
      (1.5) 

                          = ଵ

ଶ௟௡ହ
tanିଵ ቀ

ହೣ

ଶ
ቁ + 𝐶     (0.5) 

                          

b) ∫
(௫ିଷ)ௗ௫

௫√௫మିଶହ
= ∫

ௗ௫

√௫మିଶହ
− 3 ∫

ௗ௫

௫√௫మିଶହ
       (1) 

                             = coshିଵ ቀ
௫

ହ
ቁ −

ଷ

ହ
secିଵ ቀ

|௫|

ହ
ቁ + 𝐶     (2) 

c) ∫ sinhିଵ 𝑥 𝑑𝑥 = 𝑥 sinhିଵ 𝑥 − ∫
௫ௗ௫

√௫మାଵ
       (2) 

                              = 𝑥 sinhିଵ 𝑥 − √𝑥ଶ + 1 + 𝐶      (1) 

Q3)  a) If   𝑦 = (𝑒௫ + 𝑥)
భ

ೣ   then lim௫→ஶ 𝑙𝑛𝑦 = lim௫→ஶ
௟௡ (௘ೣା௫)

௫
 

                                                                          =lim௫→ஶ
௘ೣାଵ

௘ೣା௫
 

                                                                          =lim௫→ஶ
௘ೣ

௘ೣାଵ
= 1     (2.5) 

Thus  lim௫→ஶ(𝑒௫ + 𝑥)
భ

ೣ  = 𝑒     (0.5)  

b) ∫
√ଽି௫మ

௫మ
𝑑𝑥 = ∫(𝑐𝑜𝑡𝜃)ଶ𝑑𝜃   𝑥 = 3𝑠𝑖𝑛𝜗       (1) 

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



                    = − √ଽି௫మ

௫
− sinିଵ ቀ

௫

ଷ
ቁ + 𝐶        (1) 

c)  ଽ௫మିଶ଴௫ାଵ଴

௫యିଷ௫మାଶ௫
=

ହ

௫
+

ଵ

௫ିଵ
+

ଷ

௫ିଶ
       (2) 

So     ∫
ଽ௫మିଶ଴௫ାଵ଴

௫యିଷ௫మାଶ௫
𝑑𝑥 = 5 𝑙𝑛|𝑥| + 𝑙𝑛|𝑥 − 1| + 3 𝑙𝑛|𝑥 − 2| + 𝐶      (1) 

 

Q4)  a)  ∫
ௗ௫

√௫మାଶ௫ାହ
= ∫

ௗ௨

√௨మାସ
  , 𝑢 = 𝑥 + 1       (2) 

                                   =sinhିଵ ቀ
௫ାଵ

ଶ
ቁ + 𝐶       (1) 

b) ∫
ௗ௫

√௫ିଵ
య =

ଷ

ଶ
(2

మ

య − (𝑐 − 1)
మ

య)
ଷ

௖
    (1.5) 

lim௖→ଵశ ∫
ௗ௫

√௫ିଵ
య = 3. 2ିଵ/ଷଷ

௖
  . 

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

c) Graph   (1) 

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

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

ଷ

ଵ

ିଵ
       (1.5) 

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

𝑉 = ∫ 2𝜋𝑥(2𝑥 − 𝑥ଶ)𝑑𝑥
ଶ

଴
     (1.5) 

     =଼గ

ଷ
     (1) 

b) 𝐿 = ∫ ඥ1 + (sinh 𝑥)ଶ 𝑑𝑥
ଵ

଴
      (1.5) 

         =[𝑠𝑖𝑛ℎ𝑥]଴
ଵ =

௘ି௘షభ

ଶ
             (1.5) 

c)  Graph    (1) 



From the equation  2𝑠𝑖𝑛𝜃 = 2 − 2𝑠𝑖𝑛𝜃   we get  𝜃 =
గ

଺
  𝑜𝑟 𝜃 =

ହగ

଺
     (0.5) 

𝐴 = ∫ (4𝑠𝑖𝑛𝜃 − 2)
ହగ/଺

గ/଺
𝑑𝜃 = 4(√3 −

గ

ଷ
)        (1.5) 

 

 

 
 

 

 

 


