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GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–I & II EXAMINATION – WINTER 2024 
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Subject Name: Remedial Mathematics   
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Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.   

 
 

Q.1 (a) Find the equation of  line and slope the points (-1,1) and (2,-4). 03 

       (b) 
Find the limits: lim

𝑥→1
 

𝑥3−𝑥2+5𝑥+6

𝑥2−5𝑥+6
   

04 

       (c) (i) Find 
𝑑𝑦

𝑑𝑥
 if 𝑥 = 2𝑐𝑜𝑠𝑡 − 𝑐𝑜𝑠2𝑡 and 𝑦 = 2𝑠𝑖𝑛𝑡 − 𝑠𝑖𝑛2𝑡  

(ii) Find 𝐴. 𝐵 if 𝐴 = [
2 3
1 4

] and 𝐵 = [
3 −1 5
1 −6 2

] 

03 

 

04 

Q.2 (a) Derive the trigonometry identity: 𝑠𝑖𝑛3𝑥 = 3sin𝑥 − 4 sin3 𝑥 03 

 

       (b) 

Find the Inverse of Matrix 𝐴 = [
4 −2 1
5 0 3

−1 2 6
] 

04 

       (c) Solve the system of linear equations  

2𝑥 − 3𝑦 + 5𝑧 = 11,3𝑥 + 2𝑦 − 4𝑧 = −5, 𝑥 + 𝑦 − 2𝑧 = −3  

07 

 OR  

       (c) (i) Define (a) Exponential function (b) Modulus function (c) Domain of 

function. 

(ii) Find the distance of the point (-3, 5) from the line 4𝑥 –  3𝑦 –  26 =  0. 

 

03 

04 

Q.3 (a) State the multiplication  rule of derivative and compute the derivative of  

𝑓(𝑥) = (𝑥2 + 2𝑥 + 3)(𝑡𝑎𝑛𝑥) 

03 

       (b) Find the angle between the lines 𝑥 + 2𝑦 − 5 = 0 and 3𝑦 − 𝑥 + 6 = 0 04 

       (c) 

(i) Find the determinant of 𝐴 = [
1 −2 0
2 −4 5
3 7 4

] 

(ii) Verify (𝐴𝐵)𝑇 = 𝐵𝑇𝐴𝑇 for 𝐴 = [
1 5
2 0

] , 𝐵 = [
2 0
1 4

] 

03 

 

04 

 OR  

Q.3 (a) Define (a) Symmetric Matrix (b) Skew symmetric matrix (c) Null Matrix 03 

       (b) 
If 𝑦 = log (𝑠𝑖𝑛𝑥) then prove that 

𝑑2𝑦

𝑑𝑥2 + (
𝑑𝑦

𝑑𝑥
)

2
+ 1 = 0 

04 

       (c) (i) If 𝑦 = log (𝑠𝑖𝑛𝑥2) then find 
𝑑𝑦

𝑑𝑥
 03 

 



(ii)  If 𝑓(𝑥) = 𝑙𝑜𝑔𝑥 prove that (𝑖)𝑓(𝑥𝑦) = 𝑓(𝑥) + 𝑓(𝑦)  (𝑖𝑖) 𝑓 (
𝑥

𝑦
) = 𝑓(𝑥) − 𝑓(𝑦) 04 

Q.4 (a) Determine the order and degree of the following differential equations 

(i)
𝑑4𝑦

𝑑𝑥4 + (
𝑑2𝑦

𝑑𝑥2) − 3
𝑑𝑦

𝑑𝑥
+ 𝑦 = 9 (ii) (

𝑑2𝑦

𝑑𝑥2)
4

+
𝑑𝑦

𝑑𝑥
= 3  

(iii) 
𝑑3𝑦

𝑑𝑥3 + 3𝑥
𝑑𝑦

𝑑𝑥
= 𝑒𝑦 

03 

       (b) Solve the differential equations (𝑥 − 𝑥𝑦2)𝑑𝑥 = (𝑦 − 𝑥2𝑦)𝑑𝑦 04 

       (c) Solve the following equations: 

(i) Solve 
𝑑𝑦

𝑑𝑥
+ 𝑦𝑡𝑎𝑛𝑥 = 𝑠𝑖𝑛2𝑥 

(ii) Solve (2𝑥 − 3𝑦)𝑑𝑥 + (1 − 3𝑥)𝑑𝑦 = 0 

03 

 

04 

 OR  

Q.4 (a) Define (i) Differential equation (ii) Order (iii) Degree with example. 03 

       (b) Find the solution of 
𝑑𝑦

𝑑𝑥
=

1

𝑒2𝑦+ 𝑥
 04 

       (c) Solve the following equations: 

(i) Solve 𝑦′ =  𝑒2𝑥+3𝑦 

(ii) solve 
𝑑𝑦

𝑑𝑥
=

𝑥−𝑦

𝑥+𝑦
 

 

 

03 

04 

Q.5 (a) 
Find the integrals   ∫

(1−3𝑥)2

𝑥3 𝑑𝑥  
03 

       (b) 
Evaluate the integrals: (i) ∫ 𝑥 𝑙𝑜𝑔𝑥 𝑑𝑥 (ii) ∫ cos2 𝑥𝑑𝑥

𝜋

4
0

 
04 

       (c) 
∫

𝑥2

(𝑥2−1)(𝑥2−3)
𝑑𝑥  

07 

 OR  

Q.5 (a) Find the integrals  ∫
4𝑥3−5𝑥+3

√𝑥

1

0
𝑑𝑥  03 

       (b) 
Find ∫

𝑠𝑖𝑛𝑥

3+4𝑐𝑜𝑠𝑥

𝜋

3
0

𝑑𝑥 
04 

       (c) Find ∫
𝑥

(𝑥−1)(𝑥−2)

8

3
𝑑𝑥 07 

 

* * * 


