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Q-1) Find y which is a function of x with y(5) = 3 and satisfies the differential equation

y′ = −1 + y2

1 + x2
, x ̸= 7

4
.

Show your work in detail. Correct answers without detailed explanation do not get any credit.
Grading: 10 points.

Hint:
∫

dx

1 + x2
= arctanx+ C, and tan(α+ β) =

tanα+ tanβ

1− tanα tanβ
.

Solution:

dy

dx
= −1 + y2

1 + x2

dy

1 + y2
= − dx

1 + x2

arctan y = − arctanx+ C.

This gives arctan y + arctanx = C. Taking tan of both sides gives

y + x

1− yx
= C,

where C is still an arbitrary constant. Now putting in x = 5 and y = 3 we get

C = −4

7
,

and solving for y with this value of C gives

y = −7x+ 4

7− 4x
, where we must have x ̸= 7

4
.


