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Applied Maths -I May 17 

First Year (Semester 1) 
 

Total marks: 80 

Total time: 3 Hours 

INSTRUCTIONS 

(1) Question 1 is compulsory. 

(2) Attempt any three from the remaining questions. 

(3) Draw neat diagrams wherever necessary. 

 

1(a) Prove that tanh−1(sinθ)=cosh−1(secθ)                                                                                                  (3 marks) 

1(b) Prove that the matrix 
1

√3
[

1 1 + 𝑖
1 − 𝑖 −1

] is unitary                                                                           (3 marks) 

1(c) If x=uv & y=
𝑢

𝑣
 prove that JJ/=1                                                                                                               (3 marks) 

1(d) If Z=tan−1(
𝑥

𝑦
) where x=2t,y=1−t2, prove that 

𝑑𝑍

𝑑𝑡
=

2

1+𝑡2                                                                    (3 marks) 

1(e) Find the nth derivative of (cos5x.cos3x.cosx)                                                                                     (4 marks) 

1(f) Evaluate limx→0(𝑥)
1

𝑥+1                                                                                                                             (4 marks) 

2(a) Find all values of (1 + 𝑖)
1

3 & show that their continued product is (1+i)                                     (6 marks) 

2(b) Find the non-singular matrices P&Q such that PAQ is normal from where  

A=
2 −2 3
3 −1 2
1 2 −1

                                                                                                                                               (6 marks) 

2(c) Find the maximum and minimum values of f(x,y)=x3+3xy2−15x2−15y2+72                                  (8 marks) 

3(a) If u=f(
𝑦−𝑥

𝑥𝑦
,

𝑧−𝑥

𝑥𝑧
)show that 

x^2\frac{\delta u}{\delta z} + y^2\frac{\delta u}{\delta y} + z^2\frac{\delta u}{\delta z} = 0           (6 marks) 

3(b) using Encoding matrix [
1 1
0 1

] encode & decode the message "MUMBAI"                                (6 marks) 

3(c) Prove that log[tan(
𝜋

4
+

𝑖𝑥

2
)]=itan−1(sinhx)                                                                                            (8 marks) 

4(a) Obtain tan5θ  in terms of tanθ & show that 1−10tan2𝜋

4
+5tan4 𝜋

10
=10                                            (6 marks) 
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4(b) If y=etan−1x . Prove that  

(1 + 𝑥2)𝑦𝑛+2 + [2(𝑛 + 1)𝑥 − 1]𝑦𝑛+1 + 𝑛(𝑛 + 1)𝑦𝑛 = 0                                                                    (6 marks) 

4(c) 

• Express (2x3+3x2−8x+7) in terms of (x-2) using Taylors theorem 

• prove that tan−1x=𝑥 −
𝑥3

3
+

𝑥5

5
− − − − − − − − − − − −                                                    (8 marks) 

5(a) If z=x2tan−1𝑦

𝑥
−y2tan−1𝑥

𝑦
 , prove that 

𝛿2𝑧

𝛿𝑥𝛿𝑦
=

𝑥2−𝑦2

𝑥2+𝑦2                                                                            (6 marks) 

5(b) Investigate the values of λ & μ the equation 

2x+3y+5z=9 
7x+3y−2z=8 
2x+3y+\lambda𝑧=\mu$$ 
1) have no solution 

2) a unique solution 

3) an infinite no of solution                                                                                                                          (6 marks) 

5(c) Using Newton Raphson method, find approximate root of x3−2x−5=0 (correct to three places of 

decimals).                                                                                                                                                         (8 marks) 

6(a) Find tanhx if 5sinhx - coshx = 5                                                                                                            (6 marks) 

6(b) If u=sin−1(
𝑥+𝑦

√𝑥+√𝑦
), 

• xux+yuy=
𝑥

𝑦
tanu 

• prove that x2uxx+2xyuxy+y2uyy=
− sin 𝑢 cos 2𝑢

4 𝑐𝑜𝑠3𝑢
                                                                                (6 marks) 

6(c) Solve the following equations by Gauss Seidal method: 

20x+y+2z=17 
3x+20y−z=−18 
2x+3y+20z=25                                                                                                                                                 (8 marks) 
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