Assignment
Mth401
Section: Faiz Ur Rehman
Question:1

Find the orthogonal trajectories of the family of rectangular
hyperbola Y=¢

Answer:

To Find the orthogonal trajectories of the family of rectangular hyperbola

XY=C where c is a constant, we use the fact that the product of the
slopes of two perpendicular curves is -1.

The given hyperbola is ¥ =€,
1. Find the slope of hyperbola:
d_y
Differentiate Y =C implicitly to get dx X
2. Fund the negative reciprocal of the slope;

Yy
The negative reciprocal of X= X,

3. Set this expression equal to the slope of the orthogonal trajectories.
Y
X=m.

4. Solve the resulting differential equation to find the family of
orthogonal trajectories.

The orthogonal trajectories are curves that intersect the hyperbolas at
right angles.

Question:2

Solve the initial value problem:
(y+ 207 ) ah+ (x+ 2¢ ) dy =0 for y=1whenx =1.

Answer:



(y+ 297 )+ (x+ 2y dy =0 for y=1whenx =1.
Wecan use separation ofivar ables,
Given equation: (y+ 2xy° Y dx+ (x+ 22 y)dy =0
Separate variables

1 1
X+ 2%y et X+ Exz}-‘dj’; =0
Integrable both sides .

1 1 .

-rx +2x7 ther rk + 2){3}103-’ =
Now, solveeachintegral separatelyAfter f inding the
cons tants of integration, applytheirnitial condition y=1whenx =1
todet ernin ethe specificvalues of thecons tants.




