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Section- A 

Q.1   Solve any five questions from the following. 
a) Find the locus represented by |𝑧 − 3| + |𝑧 + 3| = 0 
b) Find tanhx, if sinℎ𝑥 − cos ℎ𝑥 = 5 

c) Find the nth derivative of 𝑒5𝑥cos⁡(3𝑥 + 2) 
d) State the Ratio test of series 
e) Derive the series for f(x)= sinhx using Maclaurin’s theorem. 

f) Evaluate lim
𝑛→∞

log𝑥

𝑥𝑛
, if n>0 

g) Verify the exactness of differential equation. 
[1 + 2𝑥𝑦⁡𝑐𝑜𝑠𝑥2 − 2𝑥𝑦]𝑑𝑥 + [𝑠𝑖𝑛𝑥2 − 𝑥2]𝑑𝑦 = 0  

h) Reduce the Bernoulli’s differential equation : 
𝑑𝑦

𝑑𝑥
+ 𝑥𝑠𝑖𝑛2𝑦 = 𝑥3 cos2 𝑦 to linear differential equation. 
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Q.2   a) Prove that (𝑥 + 𝑖𝑦)
𝑚

𝑛 + (𝑥 − 𝑖𝑦)
𝑚

𝑛 = 2(𝑥2 + 𝑦2)
𝑚

2𝑛cos⁡(
𝑚

𝑛
tan−1

𝑦

𝑛
) 

b) Find the nth derivative of 
𝑥4

(𝑥−1)(𝑥−2)
 

c) Solve: 𝑦2𝑑𝑥 + (3𝑥𝑦 − 1)𝑑𝑦 = 0 
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Q.3   
a) Simplify :- [

𝟏+𝒄𝒐𝒔
𝝅

𝟗
+𝒊𝐬𝐢𝐧

𝝅

𝟗

𝟏+𝒄𝒐𝒔
𝝅

𝟗
−𝒊𝐬𝐢𝐧

𝝅

𝟗

]

𝟏𝟖

 

 

b) Prove that tan−1[
𝑥 sin𝜃

1−𝑥 cos𝜃
] = 𝑥 sin 𝜃 +

𝑥2

2
sin2𝜃 +

𝑥3

3
⁡𝑠𝑖𝑛3𝜃 +⋯… .. 

 

 

c) Solve : 
𝑑𝑦

𝑑𝑥
=

𝑦−2𝑥

2𝑦−𝑥
, 𝑦(1) = 2 
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Q.4   a) If sin6𝜃 = acos5 𝜃 sin𝜃 + 𝑏 cos3 𝜃 sin3 𝜃 + 𝑐 cos 𝜃 sin5 𝜃, find the value of a, b, c. 

b) Prove that: lim
𝑛→∞

[
𝑎
1
𝑥+𝑏

1
𝑥+𝑐

1
𝑥+𝑑

1
𝑥

4
]

𝑥

= (𝑎𝑏𝑐𝑑)
1

4⁡ 

c) Show that 
𝑔

𝑛2
log(cosℎ𝑛𝑡) is the distance passed over by a body falling vertically from rest, assuming 

that the resistance of air is 
𝑛2

𝑔
 times the square of the velocity. 
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Q.5   
a) Considering the principle value, express (√𝑖)

√𝑖
 in the form 𝑎 + 𝑖𝑏 

b) Test the convergence of the series ∑ ⁡𝑠𝑖𝑛
1

𝑛⁡∞
𝑛=1  

c) Find the orthogonal trajectories of the family of curve 𝑥2 + 𝑐𝑦2 = 1 
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Section- B  

Q.6   Solve any five questions from the following. 

a) Find the equation of asymptote to the curve 𝑦 =
𝑥

1+𝑥2
 

b) Write the symmetry of the curve 𝑥 = 𝑎(𝜃 − sin𝜃), 𝑦 = 𝑎(1 − 𝑐𝑜𝑠𝜃) 
c) Find the equations of tangent at pole to the curve 𝑟 = 2𝑎 sin 𝜃 
d) The length of curve 𝑟 = 𝑓(𝜃) from the lines 𝜃 = 𝑎⁡𝑡𝑜⁡𝜃 = 𝛽 is given by the formula……. 

 

e) 𝑖𝑓 = log [
√𝑥2+𝑦2

𝑥+𝑦
]⁡find the value of 𝑥2

𝜕2𝑢

𝜕𝑥2
+ 2𝑥𝑦

𝜕2𝑢

𝜕𝑥⁡𝜕𝑦
+ 𝑦2

𝜕2𝑢

𝜕𝑦2
 

 

f) If 𝑢 = 𝑙𝑥 + 𝑚𝑦, 𝑣 = 𝑚𝑥 − 𝑙𝑦 then show that (
𝜕𝑢

𝜕𝑥
)
𝑦
(
𝜕𝑥

𝜕𝑢
)
𝑣
=

𝑙2

𝑙2+𝑚2 

 
g) Find the stationary points of the function 𝑓(𝑥, 𝑦) = 𝑥2 + 𝑦2 + 6𝑥 + 12 

h) If 𝛾 = √𝑥2 + 𝑦2, = tan−1
𝑦

𝑥
, 𝑓𝑖𝑛𝑑⁡

𝜕(𝛾,𝜃)

𝜕(𝑥,𝑦)
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Q.7   a) Trace the curve 𝑦2(𝑎 − 𝑥) = 𝑥2(𝑎 + 𝑥) with full justification. 

b) If 𝑧 = 𝑥𝑦 + 𝑦𝑥then show that 
𝜕2𝑧

𝜕𝑥𝜕𝑦
=

𝜕2𝑧

𝜕𝑦𝜕𝑥
 

 

c) If 𝑢 =
2𝑦𝑧

𝑥
, 𝑣 =

3𝑧𝑥

𝑦
, 𝑤 =

4𝑥𝑦

𝑧
, find 

𝜕(𝑥,𝑦,𝑧)

𝜕(𝑢,𝑣,𝑤)
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Q.8   a) Trace the curve 𝑟2 = 𝑎2𝑐𝑜𝑠2𝜃 with full justification. 

b) Verify Euler’s theorem for the function 𝑢 = sin−1(
𝑥

𝑦
) + tan−1 (

𝑦

𝑥
) 

c) Find the length of the curve 𝑥 = 𝑎(cos 𝜃 − 𝜃𝑠𝑖𝑛𝜃), 𝑦 = 𝑎(sin 𝜃 − 𝜃𝑐𝑜𝑠𝜃) from 𝜃 = 0⁡𝑡𝑜⁡𝜃 = 2𝜋 
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Q.9   a) Trace the curve 𝑥 = 𝑎 cos3 𝑡, 𝑦 = 𝑏 sin3 𝑡⁡⁡⁡with full justification. 
 

b) If 𝑢 = 𝑓 (
𝑦−𝑥

𝑥𝑦
,
𝑧−𝑥

𝑥𝑧
), show that 𝑥2

𝜕𝑢

𝜕𝑥
+ 𝑦2

𝜕𝑢

𝜕𝑦
+ 𝑧2

𝜕𝑢

𝜕𝑧
= 0 

 
c) Find the extreme value of 𝑢 = 𝑥3 + 3𝑥𝑦2 − 3𝑥2 − 3𝑦2 + 7 
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Q.10  a) Find total length of perimeter of cardioids 𝑟 = 𝑎(1 + cos 𝜃) 
b) Find the point on the plane 𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑝 at which the function 𝑓 = 𝑥2 + 𝑦2 + 𝑧2has a minimum 

value and find this minimum f. 
c) Find the length of the loop the curve 9𝑦2 = (𝑥 + 7)(𝑥 + 4)2  
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