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PARUL UNIVERSITY 
FACULTY OF ENGINEERING & TECHNOLOGY 
Diploma Engineering, Summer 2022-23 Examination 

Semester: 2               Date: 15/05/2023 
Subject Code: 03601152                  Time: 10:30 am to 1:00 pm 
Subject Name: Engineering Mathematics - I                Total Marks: 70 
Instructions:  
1. Attempt all questions. 
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 
4. English version is considered to be Authentic. 
 
Q.1  Fill in the blanks using appropriate choice from the given options. 16 

 1 Evaluate: ∫ 𝑥  . 𝑒௫ 𝑑𝑥  
 ૧ કӄમત શોધો: ∫ 𝑥  . 𝑒௫ 𝑑𝑥 

 2  Write down the formula of gradient and divergence. 
 ૨ Gradient અન ેdivergence ȵ ુɅુ́  લખો. 
 3 Write down steps for the finding maxima and minima function of one variable. 
 ૩ િવધેય ની મહતમ અન ેƛȻુતંમ �ક�મત શોધવાની ર�ત લખો.. 
 4 Define: Gamma function. 
 ૪ સમĤવો.  Gamma િવધેય. 

 5 Write down the N/S condition of the exact differential equation 
 ૫ Exact િવƈલ સમીકરણની જȿુર� શરત લખો. 
 6 Find integrating factor of the following differential equation: 

ௗ௬

ௗ௫
+  𝑦 cos 𝑥 = tan 𝑥 

 ૬ 
ௗ௬

ௗ௫
+  𝑦 cos 𝑥 = tan 𝑥 Ʌરુ°ખ િવકલ સમીકરણ નો ઇƛટ� Â˴ે�ટગ ફ°ƈટર શોધો. 

 7 Write down the statement of Taylor’s theorem. 
 ૭ Taylor’s theorem ȵ ુƨટ°ͫમҪટ લખો. 
 8 Evaluate: i) 

ௗ

ௗ௫
 ቀ

ଵ

ୱ୧୬ ௫
ቁ  ii) 

ௗ

ௗ௫
 (tan 𝑥 cot 𝑥) 

 ૮ �ક�મત શોધો: i) ௗ

ௗ௫
 ቀ

ଵ

ୱ୧୬ ௫
ቁ  ii) 

ௗ

ௗ௫
 (tan 𝑥 cot 𝑥) 

 9 If 𝑢 = 𝑥ଶ𝑦ଶ then find 𝑝 and 𝑞. 
 ૯ જો 𝑢 = 𝑥ଶ𝑦ଶ હોય તો 𝑝 અન ે𝑞 શોધો. 
 10 Evaluate: ∫ 𝑥ଷଵ

ିଵ
𝑑𝑥 

 ૧૦ �ક�મત શોધો: ∫ 𝑥ଷଵ

ିଵ
𝑑𝑥 

Q.2  Do as directed. નીચે Ⱥજુબ લખો. 18 

 A. Find the value of  
డమ௙

డ௫మ ,
డమ௙

డ௫డ௬
 ,

డమ௙

డ௬మ at the point (1,2) for 𝑓(𝑥, 𝑦) = 𝑥ଶ + 3𝑥𝑦 + 𝑦 − 1 4 

 અ - 𝑓(𝑥, 𝑦) = 𝑥ଶ + 3𝑥𝑦 + 𝑦 − 1 માટ° �બ�ȳુ (1,2) પાસે డ
మ௙

డ௫మ ,
డమ௙

డ௫డ௬
 ,

డమ௙

డ௬మ ની �કમત શોધો. ૪ 

  OR  
 A.  For 𝑓(𝑥, 𝑦) = 𝑥ଷ − 3𝑥𝑦 + 𝑦ଷ find value of  𝑝, 𝑞, 𝑟, 𝑠, 𝑡 at point(-1,1) 4 
 અ. 𝑓(𝑥, 𝑦) = 𝑥ଷ − 3𝑥𝑦 + 𝑦ଷ માટ°  �બ�ȳુ (-1,1) પર  𝑝, 𝑞, 𝑟, 𝑠, 𝑡 શોધો. ૪ 

 B. For (𝐷ଶ − 2𝐷 + 1)𝑦 = tan 𝑥 find Complementary function.   4 
 બ. (𝐷ଶ − 2𝐷 + 1)𝑦 = tan 𝑥 માટ°  Complementary િવધેય શોધો. ૪ 

  OR  



 
B. Evaluate: lim

௫→ଵ

ଵି௫

୪୭୥ ௫
 4 

 બ. �કમત શોધો.  lim
௫→ଵ

ଵି௫

୪୭୥ ௫
 ૪ 

 C. Find  Maclaurin’s  series of cos 𝑥 up to 7th  power  5 
 ક. cos 𝑥 ની 7th ˲મ માટ°  Maclaurin’s series શોધો. ૫ 

  OR  
 C. Find Maclaurin’s series of 𝑒௫ up to 7th power. 5 
 ક. 𝑒௫ ની 7th ˲મ માટ° Maclaurin’s series શોધો. ૫ 

 D. Solve by Exact differential equation: (2𝑥ଷ + 3𝑦)𝑑𝑥 + (3𝑥 + 𝑦 − 1)𝑑𝑦 = 0 5 
 ડ. િવકલ સમીકરણ ઊક°લો: (2𝑥ଷ + 3𝑦)𝑑𝑥 + (3𝑥 + 𝑦 − 1)𝑑𝑦 = 0 ૫ 

  OR  
 D. Solve Linear differential equation 

ௗ௬

ௗ௫
+ 𝑡𝑎𝑛𝑥 𝑦 = cosଶ 𝑥 5 

 ડ. િવકલ સમીકરણ ઊક°લો: ௗ௬

ௗ௫
+ 𝑡𝑎𝑛𝑥 𝑦 = cosଶ 𝑥 ૫ 

Q.3  Do as directed. નીચે Ⱥજુબ લખો. 18 

 A. Evaluate:∫
ୱ୧୬ ௫

ୱ୧୬ ௫ାୡ୭ୱ ௫

ഏ

మ
଴

 dx 
4 

 અ - �કમત શોધો:∫ ୱ୧୬ ௫

ୱ୧୬ ௫ାୡ୭ୱ ௫

ഏ

మ
଴

 dx ૪ 

  OR  
 A. Evaluate: ∫

ଷାସ ୡ୭ୱ ௫

ୱ୧୬మ ௫
 4 

 અ. �કમત શોધો: ∫
ଷାସ ୡ୭ୱ ௫

ୱ୧୬మ ௫
 ૪ 

 B. Solve linear differential equation of  
ௗ௬

ௗ௫
+ 𝑦𝑐𝑜𝑡𝑥 = 2𝑐𝑜𝑠𝑥 4 

 બ. ઉક°લો : ௗ௬

ௗ௫
+  𝑦𝑐𝑜𝑡𝑥 = 2𝑐𝑜𝑠𝑥 ૪ 

  OR  
 

B. 
Find Order and Degree of Differential equation  

(1) ቀ
ௗమ௬

ௗ௫మቁ
ସ

+
ௗ௬

ௗ௫
+ 𝑦 = 0                           (2) 

ௗయ௬

ௗ௫య + ቀ
ௗ௬

ௗ௫
ቁ

ଶ
− 𝑦 = 0 

4 

 
બ. 

િવકલ સમીકરણ ની કëા અને પ�રમાણ શોધો. 

 (1) ቀ
ௗమ௬

ௗ௫మቁ
ସ

+
ௗ௬

ௗ௫
+ 𝑦 = 0                           (2) 

ௗయ௬

ௗ௫య + ቀ
ௗ௬

ௗ௫
ቁ

ଶ
− 𝑦 = 0 

૪ 

 C. Find 
ௗ௬

ௗ௫
 for (i) 𝑦 = 𝑥 . log 𝑥   (ii) 𝑦 = 𝑥 . sin 𝑥 5 

 ક. (i) 𝑦 = 𝑥 . log 𝑥   (ii) 𝑦 = 𝑥 . sin 𝑥 માટ° ௗ௬

ௗ௫
 શોધો. ૫ 

  OR  
 C. Find complementary  function of (𝐷ଶ + 1)𝑦 = cosec 𝑥 5 
 ક. (𝐷ଶ + 1)𝑦 = cosec 𝑥 ȵુ ંComplementary function (C.F) શોધો ૫ 

 D Find maximum and minimum value of the function 𝑓(𝑥)  =  2𝑥ଷ − 15𝑥ଶ + 36𝑥 + 10 5 
 ડ 𝑓(𝑥)  =  2𝑥ଷ − 15𝑥ଶ + 36𝑥 + 10 માટ° મͰƗમ અન ેȵƛુơતમ �કમત મેળવો. ૫ 

  OR  
 D If 𝑈 = 5𝑥ଶ𝑦𝚤̂ + 9𝑥𝑦𝑧𝚥̂ − 2𝑦𝑧ଷ𝑘෠ then find divergence at the point (1, −1,2) 5 
 ડ જો 𝑈 = 5𝑥ଶ𝑦𝚤̂ + 9𝑥𝑦𝑧𝚥̂ − 2𝑦𝑧ଷ𝑘෠ હોય તો �બ�ȳુ (1, −1,2) પાસ ેdivergence શોધો ૫ 

 
 
 
 

 

 
 
 
 

18 



 

Q.4 Do as directed. નીચે Ⱥજુબ લખો. 
 A Solve exact differential equation (𝑦ଶ − 𝑥ଶ)𝑑𝑥 + 2𝑥𝑦𝑑𝑦 =  0 4 
 અ ઉક°લો: (𝑦ଶ − 𝑥ଶ)𝑑𝑥 + 2𝑥𝑦𝑑𝑦 =  0 ૪ 

 B Write down all basic formula of differentiation. 4 
 બ િવકલન ના Ʌ ૂ́ ો લખો. ૪ 

 C If F =  xଶy −  3xyz +  zଷ then find gradient of f at the point (3,1,2). 5 

 ક જો F =  xଶy −  3xyz +  zଷ હોય તો �બ�ȳુ (3,1,2) પાસ ેgradient શોધો ૫ 

 D If F =  4xଷyzଶ i − 12xyzଶ j + 13xଷyଷz k find curl of F at point (1,2,1) 5 
 ડ જો F = 4xଷyzଶ i − 12xyzଶ j + 13xଷyଷz k  હોય તો �બ�ȳુ (1,2,1) માટ° curl શોધો ૫ 


