DEPT. OF MATHEMATICS
JHARGRAM RAJ COLLEGE

B.Sc(H) Sem— 11, INTERNAL ASSESSMENT-1%, 2017-18
Sub: MATHEMATICS, Course — C4
Full Marks: 10 Time: 30 m.
Answer any five questions: (2x5=10)
2 2
1. Show that the equation of the orthogonal trajectories of the system of curves z—z + a§+l =

1, A being a parameter, is x? + y? + ¢ = 2a*logx.

2. If y;, v, are two independent solutions of a 2" order linear differential equation with variable
coefficients then write down the general solution of the said equation in terms of the given
solutions.

3. Prove that x = 0 is an Irregular Singular point of the following differential equation

30,2 1y 4% 4 dy _
x° (x 1)dx2+2x dx+4y—0.
2
4. Find the Singular points of the differential equation (x? — 4) % + Sx;i—i +3y=0.
Lo . s .. d . df
5. fa=ti—-tj+ 2t+1Dkand g = (2t—3)z+1—tk,thenfmda(ax;) att=2.
6. Solve the System of equations Z—’; -7x+y=0, % —2x—-5y=0.
7. Ifd=3p*—(p+4)j+ ®>—2p)k and b =sinpi+3ePj—3cospk then Show that
2 N ~
(@ xb) = ~30i + 14] + 20 atp = 0.
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DEPT. OF MATHEMATICS
JHARGRAM RAJ COLLEGE

B.Sc(H) Sem — I, INTERNAL ASSESSMENT-2", 2017-18
Sub: MATHEMATICS, Course — C4
Full Marks: 10 Time: 30 m.
Answer any five questions: (2x5=10)
. . d? d
1. Use the Method of undetermined coefficients to solve : x? d—xz — xﬁ -3y =x%Inx.

2. Show that y;(x) = e‘gsin(xz—ﬁ) and y,(x) = e 2 cos(xz—ﬁ) are linearly independent solutions

: : . d’y | dy _
of the differential equation — + —+y = 0.
dx d_y

dz
3. Solve — —.
Xz yz xy

dx dy dz

4 Solve e T e D s

2z ~
5. Evaluate ff(? X ZT;)dt where 7 = 2t%i + tj — 3t%k.

6. Classify the fixed point for the system X = AX where A = (é i)

7. Find the eigen values of the system x = 4x —y, y = 2x + y.
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DEPT. OF MATHEMATICS
JHARGRAM RAJ COLLEGE
B.Sc(H) Sem — 11, INTERNAL ASSESSMENT-1*, 2018-19
Sub: MATHEMATICS, Course — C4
Full Marks: 10 Time: 30 m.
Answer any five questions: (2x5=10)

1. Using Picard’s method, find the third approximation of the solution of the equation —

% = x + y%, with y(0) = 0.
2. Prove that y, = e** and y, = e3* are two independent solutions of the following differential
. d%y dy _
equation ; =z 5;+ 6y = 0.
3. Solve: ijZ +(x—-1) % — y = x?, by the method of operational factors.
4. Consider the linear autonomous system % = —x, % = —2y. Show that the critical point
(0,0) is asymptotically stable.
5. Consider the linear autonomous system % =3x + 2y, % = x + 2y. Determine the critical
point of the system and determine the nature of the critical point.
] dx _ dy _ dz
6. Solve: T = Y@ sy
cdy _ o dx
7. Solve : =Y =2y+x

8. Solve the equations % = —wy and % = wx and show that the point (x, y) lies on a circle.

DEPT. OF MATHEMATICS
JHARGRAM RAJ COLLEGE
B.Sc(H) Sem— 11, INTERNAL ASSESSMENT-1*, 2018-19
Sub: MATHEMATICS, Course — C4
Full Marks: 10 Time: 30 m.
Answer any five questions: (2x5=10)

1. Using Picard’s method, find the third approximation of the solution of the equation —

% = x + y?, with y(0) = 0.
2. Prove that y, = e** and y, = e3* are two independent solutions of the following differential
2
equation — % — 5%+ 6y = 0.

2
3. Solve: x% +(x—-1) % — y = x?, by the method of operational factors.

4. Consider the linear autonomous system % = —x, % = —2y. Show that the critical point

(0,0) is asymptotically stable.

5. Consider the linear autonomous system % = 3x + 2y, % = x + 2y. Determine the critical
point of the system and determine the nature of the critical point.
) dx _ dy _ dz
6. Solve: 0D - YD) 2D
Cdy o dx
7. Solve: =YV =2y+x

8. Solve the equations % = —wy and % = wx and show that the point (x, y) lies on a circle.
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DEPT. OF MATHEMATICS
JHARGRAM RAJ COLLEGE
B.Sc(H) Sem - 11, INTERNAL ASSESSMENT-2" | 2018-19
Sub: MATHEMATICS, Course — C4

Full Marks: 10 Time: 30 m.
Answer any five questions: (2x5=10)

1. Prove that sin x, sin 2x, sin 3x are linearly independent on [0,27].
2. Linear combinations of solutions of an ordinary differential equation are solutions if the differential equation is

(a) Linear non — Homogeneous

(b) Linear Homogeneous

(c) Non — Linear Homogeneous

(d) Non — Linear non — Homogeneous
3. Prove that x = 1 is a regular Singular point of the following differential equation

30,2 _ 1 4Ly 4 4y —
x> (x 1)dx2+2x dx+4y—0.
2
4. Find the Singular points of the differential equation (x? — 9) % + Sx;i—i + 3y =0.
i _dy
5. Solve: 1~ 2 S5z+tan(y—2x)
R PV 4y _
6. Solve: LA —2y, —=x+y.
7. Solve: L= =%
y X z

8. Show that the points with position vectors 27 — 3j + k, 37 + 2] — 5k , T + 4] + 7k, 21 + j + k are coplanar.
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