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SECTION A (Type your answers) 

S. No. MCQs or Fill in the blanks (1.5 marks each)  30 
Marks  

CO 

1 If Lagrange’s mean value theorem is applicable on 𝑓(𝑥) = 𝑥ଶ in (1,5), then the value 
of 𝑐 is 
(a) 3 (b) 4 (c) 5 (d) None of these 

1.5 CO1 

2 If 𝑛௧௛ term of the series does not tend to zero as 𝑛 → ∞, then series is 
(a) Necessarily convergent  (b) May or may not be convergent (c) Never convergent 
(d) None of these 

1.5 
CO1 

3 The series ∑
ଵ

௡
మ
య

  is  

(a) Convergent  (b) Divergent  (c) Oscillatory (d) None of these  

1.5 
CO3 

4 If 𝑧 = 𝑓(𝑥 + 𝑐𝑡) + ∅(𝑥 − 𝑐𝑡), then 

(a) 
డమ௭

ௗ௧మ
= 𝑐ଶ ቀ

డమ௭

ௗ௫మ
ቁ (b) 

డమ௭

ௗ௧మ
= 𝑐 ቀ

డమ௭

ௗ௫మ
ቁ (c) 

డమ௭

ௗ௧మ
= 𝑐ସ ቀ

డమ௭

ௗ௫మ
ቁ (d) None of these 

1.5 
CO4 

5 If 𝑤 = 𝑙𝑛ඥ𝑥ଶ + 𝑦ଶ, the value of 
డ௪

డ௬
 is 

(a) 
௫

௫మା௬మ
  (b) 

௬

௫మା௬మ
  (c) 

௫మ

௫మା௬మ
  (d) None of these 

1.5 
CO4 

6 
 The rank of the matrix ൥

−4 1 −1
−1 −1 −1
7 −3 1

൩ is 

(a) 1    (b) 2    (c) 3  (d) None of these 

1.5 

CO5 

7 The value of Γ(𝑛)Γ(1 − 𝑛) is 

(a) 
గ

௦௜௡௡గ
  (b) 

గ

௖௢௦௡గ
  (c) 

గమ

௦௜௡௡గ
  (d) all the above 

 

1.5 

CO1 

8 If 𝑓(𝑥) is odd function, then which of the Euler’s coefficients is present in its Fourier 
series expansion? 
(a) 𝑎଴   (b) 𝑎௡    (c)  𝑏௡  (d) all of these 

1.5 
CO3 

9 For the function 𝑓(𝑥) = 𝑥ଶ, the value of the Euler’s coefficient 𝑏௡ is 
(a) zero  (b) finite  (c) infinite  (d) none of these 

1.5 
CO1 

10 The value of 𝛽(
ଽ

ଶ
,

଻

ଶ
) is 

(a) 
గ

ଶ଴ସ଼
  (b) 

ହగ

ଶ଴ସ଼
   (c) 

଻గ

ଶ଴ସ଼
  (d) None of these 

1.5 
CO1 



11 
If the matrix ൥

𝑥 2 𝑥 + 2
3 5 8

𝑥 + 1 7 − 𝑥 12
൩ is singular, the value of 𝑥 is ………… 

1.5 
CO5 

12 For consistent 𝑚 x 𝑛 non-homogeneous system of linear equations 𝐴𝑋 = 𝐵, if rank of 
𝐴 = number of unknowns, then the system possesses ………… number of solutions. 

1.5 
CO5 

13 The system of equations 𝑥 + 2𝑦 + 3𝑧 = 0, 2𝑥 + 3𝑦 + 𝑧 = 0, 4𝑥 + 5𝑦 + 4𝑧 = 0 has 
…………number of solutions. 

1.5 
CO5 

14 If 𝐴̅ = 2𝑥ଶ𝒊 − 3𝑦𝑧𝒋 + 𝑥𝑧ଶ𝒌 and 𝑓 = 2𝑧 − 𝑥ଷ𝑦, the value of 𝐴̅. ∇𝑓 at the point 
(1, −1, 1) is ………… 

1.5 
CO4 

15 If 𝐴̅ = (𝑏𝑥 + 4𝑦ଶ𝑧)𝒊 + (𝑥ଷ sin 𝑧 − 3𝑦)𝒋 − (𝑒௫ + 4𝑐𝑜𝑠𝑥ଶ𝑦)𝒌 is solenoidal, then the 
value of 𝑏 is ……… 

1.5 
CO4 

16 The divergence of (2𝑥ଶ𝑧𝒊 − 𝑥𝑦ଶ𝑧𝒋 + 3𝑦𝑧ଶ𝒌) at the point (1,1,1) is ………. 1.5 CO4 

17 The maximum value of 𝑓(𝑥, 𝑦) = 1 − 𝑥ଶ − 𝑦ଶ is ………. 1.5 CO4 

18 The point where the function is neither minimum nor maximum is called as ………. 1.5 CO4 

19 The value of 𝑙𝑖𝑚௫→଴
ଵିୡ୭ୱ ௫

௫మ
 is ………. 1.5 CO1 

20 If 𝑢 = 𝑥ଶ + 𝑦ଶ + 𝑧ଶ, where 𝑥 = 𝑒ଶ௧, 𝑦 = 𝑒ଶ௧ cos 3𝑡, 𝑧 = 𝑒ଶ௧ sin 3𝑡 the total 

derivative 
ௗ௨

ௗ௧
 is ……………  

1.5 
CO4 

SECTION B 20 marks 4 questions 5 marks each (scan and upload) 

Q  Short Answer Type Question (5 marks each) Scan and Upload 4 questions 5 marks 
each 

 20 
Marks  

CO 

1 
Verify Rolle’s theorem on 𝑓(𝑥) = ൜

𝑥ଶ + 1,    0 ≤ 𝑥 ≤ 1
3 − 𝑥,      1 ≤ 𝑥 ≤ 2

 5 CO2 

2 Define series of positive terms with an example and derive the necessary condition for 
the convergence of a positive term series. 5 CO1 

3 
If 𝑢 = log(𝑥ଷ + 𝑦ଷ + 𝑧ଷ − 3𝑥𝑦𝑧), show that ቀ

డ

డ௫
+

డ

డ௬
+

డ

డ௭
ቁ

ଶ

𝑢 =
ିଽ

(௫ା௬ା௭)మ
. 5 CO4 

4 Prove that 𝛽(𝑝, 𝑞) =
୻(௣)୻(௤)

୻(௣ା௤)
. 5 CO1 

SECTION C 30 marks  

Q Two case studies 15 marks each subsections (scan and upload) 30 
Marks   

CO 

1 Case Study 1: (Convergence and divergence of infinite series) 
 

(a) Define Geometric series and derive the conditions for its convergence and 
divergence.                                                                                   [5 marks] 

(b) Test the convergence of     ∑ ቀ
ଶ೙ାଷ

ଷ೙ାଵ
ቁ

భ

మஶ
௡ୀଵ                                      [5 marks] 

(c) Define D’Alembert’s ratio test and using this, test the convergence of the series 

whose 𝑛௧௛term is 
(௡ାଷ) !

ଷ!௡!ଷ೙
                                                               [5 marks] 

 

15 CO2 



2 Case Study 2: (Fourier Series Expansion of functions) 
 
(a). Define Fourier Series of a periodic function 𝑓(𝑥) and Dirichlet’s conditions for 
the expansion of 𝑓(𝑥) as Fourier series.                                             [4 marks] 
 

(b) Derive Euler’s formulae.                                                               [5 marks] 
 

(c) Find the Fourier series of 𝑓(𝑥) = ൜
0,   𝑤ℎ𝑒𝑛 − 𝜋 ≤ 𝑥 ≤ 0

𝑥ଶ, 𝑤ℎ𝑒𝑛 0 ≤ 𝑥 ≤ 𝜋
 which is assumed to be 

periodic with period 2𝜋.                                                                     [6 marks] 
 

15 CO3 

                                     SECTION- D 20 marks  (scan and upload)   

Q Long Answer type Questions Scan and Upload (10 marks each)   20 
Marks 

CO 

1 Solve the system of non-homogeneous equations 𝑥 + 𝑦 − 𝑧 = 0, 2𝑥 − 𝑦 + 𝑧 = 3 
and 4𝑥 + 2𝑦 − 2𝑧 = 2. 
 

10 CO5 

2 
Diagonalize the matrix 𝐴 = ൥

1 6 1
1 2 0
0 0 3

൩ 10 CO5 

 


