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1. 

2. 

3. 

The rank of the matrix -

r2025 2025 2025 2025 
2025 2025 2025 2025 

A=2025 2025 2025 2025 
L2025 2025 2025 2025 

is : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The characteristic equation of the 

(C) 

(D) 

2 21| 
matrix A =0 2 1| is : 

4 

(A) 

5485 

3 

2 

(B) 

1 

(C) 

(D) 

If the eigen value of a matrix / are 

23�512 + 81� 4 =0 

1,1,5 andJ is diagonalizable. Then 

23�41? + 81�4= 0 

the diagonal matrix D is: 

3� 51? � 81� 4 = 0 

[1 

13 + 52? + 81 + 4 = 0 

r1 

o 

-1 2 2J 

Lo 

1 

Lo 0 5J 

1 

0 01 
1 0 

0 
0 

0 0 

0 

0 

4 5 

0 1 

5J 

Lo 0 

0 0] 

5 

1 

2. 

3. 

A= 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

aife : 

(A) 

(B) 

(C) 

2025 2025 2025 2025 
2025 2025 2025 2025 
2025 2025 2025 2025 

L2025 2025 2025 2025 

(D) 

4 

3 

2 

1 
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A =0 2 1 

23 � 512 + 81� 4 = 0 

23� 412 + 81- 4 =0 

23 � 51?� 8)- 4 = 0 

23 + 52? + 81 + 4 =0 

[1 

[1 

0 0 

1 0 
Lo 0 5J 

0 

L0 0 

-1 2 

0 o 

0 

2 21 

0 

4 5 

0 1 
0 
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6. 

5. 

S485 

4. IfA = . Then 

(A)/3 2/3 ] 
5/3 -1/3J 

(B) 

(C) 

(D) 

(A) 

(B) 

The matrix 

is unitary, if: 

(C) 

(C) 

(D) 

(A) 

(B) 

(D) 

have: 

-7/3 -5/3 

Then A-1 = 

None of these 

fa+ iy 
LB + iÑ 

2/3 
-1/3 

The system of equations 

a² + g² =y² + 82 

a'+ B? +y² + 8² =1 

a² + B-y²� 82 =1 
None of these 

-B+ i6] 
a- iy 

x+ 2y+ 3z = 0 

No solution 

3x + 4y + 4z = 0 

7x+ 10y + 12z = 0 

Infinite solution 

Trivial solution 

None of these 

4. 

5. 

6. 

(C) 

(A) 

(B)-/3 2/3 1 
-5/3 -1/3 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

| 5/3 
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-i/3 

fa+ iy -B+ i8T 
a- iy A=B+ i 

a²+ B² =y² + 82 

a² + B²+ y² + 8 =1 

a² + B²-y² � 82 =1 

*+ 2y +3z = 0 

3x + 4y + 4z = 0 
7x + 10y + 12z = 0 
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7. 

8. 

9. 

The model matrix P of a matrix 

A =2 

(A) 

(B) 

(C) 

(D) 

If the rank 

(A) 

(B) 

of < is : 

(C) 

(D) 

f4 is: 

(A) 

(B) 

(C) 

3 

5485 

13 

If A =|0 

(D) 

3 

4 

[2 

1 

4 
2 

10 

1 
1 

1 

of matrix 

of the following is correct ? 

is 2, then the value 

1] 
0, then which one 
2J 

A = 

A-5A + 7A -3/ = 0 

A3- A2 + 7A- 31 = 0 

A3� 5A+ A-3/ = 0 

A- 5A2 + 7A-l=0 

7. 

8. 

9. 

P: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

1 

aft A =o 1 

(C) 

3 

(D) 

4 

o7-H HI ? 

[2 1 
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1 1 

1 

Loc 

5 
3 

13 

4 
2 
10J 

A3 � 5A + 7A -31 = 0 

A3 - A2 + 7A- 3I = 0 

A3 � 5A +A-3I = 0 

A3�5A + 7A -|=0 
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10. How many elementary operations 
are possible on matrices ? 
(A) 6 

(B) 4 

5485 

(C) 

(D) 

11. The characteristic equation of 

(A) 

A =is: 

(B) 

(C) 

(D) 

(A) 

(B) 

3 

(C) 

2 

12. The characteristics roots of a 

(D) 

Hermitian matrix are all : 

1- 22+4=0 

2� 41 +5 =0 
1+ 42 -5=0 

12� 41-5=0 

(C) 

(D) 

Real 

Purcly imaginary 

13. If p(A) = p[A: B] =r=n (where 

Real and imaginary both 
None of these 

n is the number of variables) then 
the system has : 

(A) Unique solution 

(B) Infinitely many solutions 

No solution 

None of these 

11. 

(B) 4 

(A) 6 

(C) 

(D) 

(B) 

(A) 2-21 + 4=0 

(C) 

(D) 

(A) 

(B) 

(D) 

(A) 

(B) 

(C) 

(D) 

3 

: 
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2 

12- 41+5 =0 

13. pA) = plA: B] =r =n (Í n 

1+ 47 -5 = 0 

1-41-5 =0 

aRds 

ufr GAE 
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14. The 

A=are : 
(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

15. FA= 

(C) 

(D) 

rOots are: 

16. The 

(A) 

(B) 

(C) 

(D) 

characteristic 

3,0 

(A) 

3, 1 

(B) 

3,-1 

(C) 

5485 

A =1 -1 

3, 2 

1,2 

1,4 

1,3 

2,4 

(D) 

rank 
1 1 

1 1 

17. The matrix 

1 

2 

A =|1+i 

1 

2 

of 

None of these 

then characteristic 

1] 
0 is : 

3 

1-i 21 

-i 

roots 

Hermitian 

the 

Hermitian 

Skew-Hermitian 

and 

Hermitian both 

None of these 

of 

is : 

matrix 

Skew 

14. A= 

16. 

(A) 

17. 

(B) 

(C) 

(D) 

: 

(A) 

15. uft A = sfrcatftrs I 

(B) 

(C) 

(A) 

(B) 

(C) 

(D) 

(A) 

3,0 

(B) 

3,1 

(D) 2,4 

(C) 

(D) 

3,-1 

3,2 

HTE A =1 

0 1 

1,2 

1,4 

1,3 

1 

2 
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1 

1 

1 
-1 o aife: 

2 

17 

1 1! 

1-i 
1+i 3 

-i 

21 
il 
0. 
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18. If A 

(A) 

(B) 

5485 

(C) 

(D) 

gives : 

(A) 

(B) 

19. A system of equations 

(C) 

(D) 

gives : 

(A) 

(B) 

(C) 

A = ;then 4° = 

(D) 

21. The 

(A) 

A=l8 

20. A system of equations 

(C) 

15 I 

3 

(D) 

25 I 

625 I 

1125 I 

Unique solution 
Infinite solution 

x+ 2y = 4 

No solution 

3x + 2y=2 

None of these 

Unique solution 

(B) 2,2 

Infinite solution 

1,2 

x+ 2y = 4 

3x + 6y = 12 

No solution 

None of these 

2,3 

characteristic 

3,-1 

are : 

value of 21. 

18. tft A = TA A° = 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

" (B) 

(C) 

(D) 

(B) 

(C) 

: 
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15I 

25 I 

625 I 

(A) 1,2 

1125 I 

3 

2,2 

2,3 

(D) 3,-1 

x+2y =4 

.3x + 2y=2 

x+ 2y =4 
3x + 6y = 12 
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22. The eigen values of A are 2, 3,4. 

Then the eigen values of A2 are: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

23. PAP = 

(D) 

also : 

(A) 

(B) 

(C) 

(D) 

24. If A is a unitary matrix, then A-1 is 

(A) 

2, 5,4 

(B) 

2, 3, 7 

5485 

4,9, 16 

(C) 

None of these 

(D) 

Diagonal matrix 

Unitary matrix 

Linear matrix 

None of these 

25. If the eigen values of A are 4,6,9 

Unitary matrix 

then the eigen values of A-1 are : 

Not unitary matrix 

Diagonal matrix 

None of these 

4,6,9 
1 1 1 

1 1 1 

2'3'5 

None of these 

22. A 3IS HIT 2,3,4 4 A² 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

23. P-'AP = 

(C) 

(A) 

(B) 

24. qie A Y* yoH# 314E , t A-1 

(C) 

(A) 

2, 5, 4 

(B) 

2,3,7 

(C) 

4,9, 16 

4,6,9 
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1 1 1 
4'6'9 
1 11 

2'3'5 

(D) T0 

Page 9 



26. For differential cquation 

dy 1 1 

Integrating factor is : 

(A) 

(B) 

5485 

(C) 

(D) 

27. Solution of differential equation 
(1+x²)dy = (1 + y²)dx is : 

(B) 

(A) tan x + cot x= 

(C) 

(D) 

1 

et 

(A) 

(B) 

(C) 

(D) 

tan- c 
tan-x - cot- x = 

28. Solution of differential equation 

tan-' c 

tan x + tany =c 

exYdx ey*dy =0 is : 

tan y -tan-x = 

tan- c 

e* + e=c 

e*-e=c 

e2x 4e2) = c 

None of these 

26. 3qchc Hýicory 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

27. 3q¢hi HtorU 

(C) 

(D) 

(1 + x*)dy = (1 +y)dx 

(A) 

1 

(B) 

X 

(C) 

dy 
dx 

MAT 103F / MAT 104 

1 

tan x + cotx= tan c 

28. 3qco HHO ex-dx +ey*dy = 

tanx - cot- x= tan- c 

1 

tan- x + tany C 

tany - tanx = tan- c 

e* + e=c 

e*-e=c 

(D) À 

e2x + e) =c 
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29. 
Solution of (ax + hy + g)dx + 
(hx + by+)dy 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

30. For differential equation 

31. The 

e* integrating factor is : 

(A) 

(B) 

(C) 

ax + by + cx =0 

ax + by+ 2gx + 2fy = c 

S485 

ax? + 2hxy + by²+ 

differential 

2gx + 2fy = 2c 

(B) 

None of these 

a (1+p') is : 

(C) 

(D) 

et 

e 

0 is : 

general 

(D) x²+y² 

y= cx 

y= cx? 

equation y =xp + 

y= cx + a/ (1 + c?) 

solution 

32. Solution of = sin x sin y is : 
dx 

dx 

a? 

+y= 

(A) log(sin x) =-cos x +c 

log tan() =: 

for 

None of these 

:-cos X+c 

log(cos x) =- sin x +c 

29. (ax + hy + g)dx + (h+ by + 

30. 

Ddy = 0 T 3G: 

(A) 

(B) 

(C) 

(A) 

(B) 

(C) 

(D) 

31. 4qhci 

(A) 

(B) 

(C) 

(D) 

dx 

(A) 

(B) 

(C) 

ax + by+ cx = 0 

(D) 

ax + by+ 2gx + 2fy = c 

ax? + 2hxy + by' + 2gx + 

2fy = 2c 

1 

e -x 

32. = sin x sin y G 8: 

y= cx + a/(1 + c2) 

y= cx 

dx 

y= cx? 

MAT 103F / MAT 104 

x²+y² = a? 

y= xp + 

log tan 

log(sin x) = -cos x +c 

=-cosx tc 

log(cos x) = - sin x +c 
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33. The integrating factor of 

34. 

35. 

yP(x) = Q(x) is : 

5485 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The differential 

(C) 
(D) 

yP(*) = y"Q(r) is called : 

(A) 
(B) 
(C) 

es P(x)dr 

(D) 

eíox)dx 

eítP()+Q(*)]áx 
None of these 

The differential equation 

x=2 is : 

(A) 

(B) 

(C) 

Lagrange's equation 
Bernoulli's cquation 
Euler's equation 

equation 

Clairaut's equation 

None of these 

centre lies on x-axis is : 

36. The differential equation of the 

First order and second degree 
Second order and first degree 
Second order and second 
degree 

family of circles of radius R whose 

dy2 = R 
dz 

2-2y = R 

dy 

dx 

dx 

d²y 

(D) y-1 =R² 

dy2 

33. 

34. 

35. 

dy 
dx 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

y"Q(«) EGIGI : 

(D) 

(A) 

(B) 

(C) 

+ yP(*) = Q(1) 

(A) 

(B) 

(C) 

esPr)ar 

efor)dx 

eSlP)+Q)}dx 
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36. R ii yRqIR HGhe 

dx2 

dy2 = R' 
dx 

dx dy�2y = R' 

dy 4 yP(x) = 

+x= 2: 

dx 

dx 

(D) y-1 =R? 
+1=R 
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37. xdy- ydx 
x2 +y? 

(A) 

(B) 

(C) 

(D) 

(A) 

38. The orthogonal trajectories of a 

(B) 

family of curves represented by the 

(C) 

(D) 

Cartesian 

f(*,y,p)=0 are given by : 

a(cor11) 
d(cotr-2) 

(A) 

a (an) 

(B) 

a(an ) 

(C) 

5485 

(D) 

differential equation 

39. The set of orthogonal trajectories 

f()=0 

of the family of curves whose 

f(sn)=0 
f(»)=0 

differential equation o(r,e.)= 0 

is found by the differential 

equation : 

f(s»-)=0 

o(r,6,r)= 

dr 

(r,0, -r )=0 

(r.., -r)=0 
None of these 

37. xdy- ydx 
x2 + y² 

(A) 

(B) 

) (C) 

(0) d(tan3) 

(C) 

a(cor) 

38. f(x,y,p) = 0 + G suty ÀY qÓi 

a (eor 2) 

(4) f()=0 
(B) f(-0 

d(an) 

(A) 

(D) f(-)=0 

(B) 

(aJ o(re.r)-0 

(D) 

() o(r.e,-)=0 
o(re,-) = o 
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40. Differential 

Ndy = 0 is called 

differential cquation, if: 
(A) 

5485 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

OM 

fp) is called : 

(B) 

ÔM 

(C) 

ay 

41. An equation of the form y= p+ 

(D) 

OM 

ay 

dy 

(B) 

Ox 

equation 

(C) 

equation 

•N 

(D) 

None of these 

Leibnitz's form 

42. Complete solution of differential 

cos px sin y +p is : 

Lagrange's form 
Clairaut's from 

(A) y= cx- cos-1c 

None of these 

y= cx+ cos- c 

y= cx- sin- c 

None of these 

43. The orthogonal trajectory of the 

(A) x?+ 2y2 = c2 

an 

sinp x cos y = 

system of parabolas y= ax² is : 

Mdx + 

x³+ y² = c? 

exact 

x3-y³ = c2 
None of these 

40. 3Jqo iorUT Mdx + Ndy = 0 y 

(A) 

(B) 

(C) 

(A) 

(B) 

(D) 7 

(C) 

(D) 

42. 3do 

41. y# TOYI y = px +fp) Y4R 1 

(A) 

(B) 

(C) 

(D) 

(A) 

OM 

(B) 

cos px sin y +p I Hut zG : 

(C) 

= 

ax dy 

(D) 

OM ON 

MAT 103F / MAT 104 

= 

OM ON 

ax 

43. qr y = ax' $ I 

sinp x cos y = 

y= cx -cos-c 

y= cx + cos-c 

y= Cx - sin c 

x'+ 2y²= c? 

x-y³= c? 
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44. The orthogonal trajectories of the 
family of circles x2+y² = a', 
where a is paramneter is given by : 

(A) x³ = cy* + y 
(B) 

(C) 

(D) 

(A) 

45. Solution of 

(B) 

x(1-ydy = 0 is : 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

x³ = cy 

46. Solution 

x2 = cy 

(A) 

5485 

X= Cy 

2x° dx =0 is: 

(B) 

(C) 

X-y=c 

(D) 

Xy = ceY-x 

x+y=C 

x?+y² = e* +c 

of 

47. Solution of 

a(x² + y²)dy is : 

x²+ y² = cx 

y(1 + x)dx + 

y'-x² = cx3 

y-x³ = cx? 

y+x*= cx 

tan " )= 

xdy - ydx + 

tan- ()= 

xdy - ydx = 

ax + c 

ay + c 

tan() + ax =C 

None of these 

44. git yrar x? + y² = a2 i 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

45. y(1 +x)dx + x(1-y)dy = 0 

(D) 

(A) 

(B) 

(C) 

(D) 

: 

x³ = cy +y 

(A) 

x³ = cy' 

46. xdy- ydx + 2x°dx =0 3 : 

(B) 

x'= cy 

(C) 

x= cy 

x-yC 

Xy = cey-x 

xty=C 

x2+ y² =e*+c 

47. xdy- ydx = a(r² + y')dy 1 T 

MAT 103F / MAT 104 

x² +y² = cx 
y?-x?= cx3 

y+x' = cX 

tan = ax+c 

tan-()= ay +c 

tan )+ ax =c 
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48. The solution 

ap(1 - p) is : 

(A) 

5485 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

49. The general solution of y' 

(D) 

50. The 

y= Cx-c 

2pxy + p²(r?-1) = m² is : 

y= C +c 

(A) 

y= cx t ac(1 - c) 

None of these 

(C) 

of 

y= cx t /(m? + c) 

x= cyt V(m² + c2) 

x= cytym + c 

None of these 

(**- 2xy² + y*)dx -

differential 

y= px+ 

(2r'y - 4xy³ + sin y)dy = 0 is : 

equation 

Homogeneous differential 

An exact 

(B) Linear differential equation 

equation 

equation 

(D) None of these 

differential 

48. y = pr + ap(1 -p) T ZG: 

(A) 

(B) 

***** 

(C) 

(D) 

(A) 

49. y² - Zpxy + p(x?�1) = m² 

(B) 

(C) 

(D) 

(A) 

(B) 

y= C-c 

(C) 

y= C +c 

50. 4DÄ HGI (r*- 2xy² +y) 

(D) 

y= cx + ac(1- c) 

MAT 103F / MAT 104 

dx - (2xy- 4xy + sin y)dy= 0 

y= cx t/(m2 c2) 

* = cy /(m? + c2) 

X = cy tym +c 
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