I SEMESTER B.Sc (Effective 2021-22 onwards)
OPEN ELECTIVE - QUESTION BANK
MATHEMATICS-I

MATRICES

Questions carrying 3marks

Define Symmetric & Skew-Symmetric matrices & give an example.
Define Equivalent matrices.

Define Echelon form of a matrix.

Define Rank of a matrix.

Define Normal form of a matrix.

Define Homogeneous and non-Homogeneous system of equations.

No vk wN e

What are the necessary & sufficient conditions for the system of
non-homogeneous linear equations to be consistent?

8. Find the value of ‘A’ for which the system of equations 2x —y + 2z = 0,
3x+y—2z=0&MAx — 2y + z = 0 has a non-trivial solution.

9. Define Eigen values and Eigen vectors of a square matrix.
10. Find the Eigen values of the following matrices

O[5 5] os g o[y

11. State Cayley-Hamilton’s theorem.
12. Verify Cayley-Hamilton’s theorem for the following matrices.
3 1 5 4 2 1
a) [—1 2 b) [1 2 )4 3
13. Find the inverse of the following square matrices by using Cayley-Hamilton theorem

5 4 1 4 4 1
a) [1 2 b) |3 2] c)[—1 2
6 k -1
14. Find ‘k’ if the matrix A = |2 3 1 |isofrank2
3 4 2

Questions carrying 5 marks



Reduce the following matrices into Row-reduced Echelon form and find its rank.

1 2 3 4 2 -1 -3 -1

a)1256 C)123—1
3 4 1 2 1 0 1 1
5 6 3 2 0 1 1 -1
1 3 -1 2
0 11 -5 3 L2 -1 4

b) df2z 4 3 5
2 -5 3 1 3 2 6 7
4 1 1 5

Reduce the following matrices into Normal form and find its rank

1 1 1 2 (1 2 3
a) |12 1 -3 —6] cl2 4 6]
3 -3 1 2 4 8 12
INEE, 1l
b) |3 4 1 2 d)
-2 3 2 5] 1039 7
|16 4 12 15

Check the consistency of the following system of equations, if consistent then solve.
a) x+y+z=6 x+2y+3z=14, x+4y+7z=30

b) x+y+z=-3, 3x+y—2z=-2, 2x+4y+7z=7

c) x+2y—z=3,3x—y+2z=1, 2x—-2y+3z=2

Find all the solutions of the following system of equations

a) x+3y—2z=0,2x—y+4z=0, x—11y+14z=0

b) x+5y+6z=0, 2x+10y+12z2=0, 4x+ 20y +24z=0

Investigate for what values of A, p the equations
xX+y+z=6x+2y+3z=10, x+2y+Az= pu
have i) no solution ii) unique solution iii) many solutions

Find the values of A and pu the equations
x+3y+4z=5x+2y+z=3, x+3y+Az=p
have i) no solution ii) unique solution iii) many solutions

For what values of A the equations
x+y+z=1,x+2y+4z=) x+4y+10z= A?

have a solution and solve them completely in each case.



8. Find the real values of A for which the system of equations
x+2y+3z=M,3x+y+2z=Ay,2x+3y+z=2Az
have non-trivial solution.

9. Find the Eigen values and its corresponding Eigen vectors of the following matrices.

8 —6 2
a) [i 3 c) [—6 7 —4]
2 -4 3
1 -1 1
-3 8
b) d) [1 0 0]
[ 2 7] -1 1 -1

10. Find the inverse of the following square matrices using Cayley-Hamilton’s theorem

2 -1 1 [1 0 2
a) [-1 2 —1] c) [0 2 1]
1 -1 2 2 0 3
1 2 1 [0 0 1
b) [0 1 —1] d|[3 1 O]
3 -1 1 -2 1 4

DIFFERENTIAL CALCULUS
Questions carrying 3 marks

1. Define limit of a function.

2. Define continuity of a function.

3. Define differentiability of a function.
4

Discuss the continuity of f(x) = {;i i 1’ i z 1 at x=1
(1 0<x<:
2 2
5. Discuss the continuity of f(x) = ! 0, x = % at x =%

I lox<t
2 2

xsin(i), x#0
0, x=0

6. Discuss the differentiability of f(x) = { atx=0

7. State Intermediate value theorem.



8. State Rolle’s theorem.
9.
10. State Cauchy’s Mean Value theorem.

State Lagrange’s Mean Value theorem.

11. State Taylor’s theorem.

Questions carrying 5 marks

1. Evaluate
a) hm( )
x=0 \ gx+1
—3x+2
o) lim (S25)
_ , if x <2 N
2. If f(x) = {8 2%, ifx>2 find }Cl_rgf(x)
3—x% ifx<-2 _ ..
3. If f(x) = {xz 5. ifx>-—2 find xll)n_12f(x)
4. Discuss the continuity of the following functions at the given points
x2—1, forx<1
a) f(x)={0 » forx=1  4tx=1
1 —i , forx>1
1xl
b) f(x)={x’ forx #0 atx =0
1, forx=20
e
_ , forx _
c) f(x) Loz atx =0
1, forx=20

5. Discuss the differentiability of the following functions at the given points
2 cin (1
a) f(x)={x sm(x), forx#0 atx =0
0 , forx=20
1-2x, forx <0
b) f(x)= 1, for0<x<1 atx=0,x=1
2x —1, forx>1
x2—1, forx=>1
o f(x)_{l—x, forx <1 atx =1



1, for—oo<x <0
. T
d) f(X)={1+Sm(x)' for0=x <7 atx=0&x=§

t2+(x—§)2, for%Sx<oo

6. Verify Rolle’s theorem for the following functions in the given interval
a) f(x) = x2—6x+8 in [2,4]
b) f(x) = e*sin (x) in [0, ]
c) f(x) =sin(x) — cos(x) in E,%ﬂ

d f(x)=x3-3x2—x+3 in[1,3]

7. Verify Lagrange’s Mean Value Theorem for the following functions in the given interval

a) f(x)= V25 —x2 in [—3,4]
b) f(x) = x?>—3x+2 in[—2,3]
c) f(x)= sin(x) in [O, g]

8. Verify Cauchy’s Mean Value theorem for the following functions in the given interval.

a) f() =log(x) &g = in[Le]
b) f(x) = x3 & g(x) = x? in[1,3]

9. Expand the following using Taylor Series

a) f(x) = log (cos(x)) about x = g upto 4t degree

b) f(x) = 2x3+7x>+x—1 aboutx = 2 upto 4" degree

c) f(x) = x°+ 2x*—x% 4+ x — 1in powers of (x + 1) upto 4™ degree

10. Expand the following functions(if possible) in an infinite series/Expand using
Maclaurin’s Series upto 4t Degree
a) f(x)= tan x
b) f(x) — esinx
c) f(x)= cos x
d) f(x) =log(secx)
e) f(x)=log (1 + sinx)



1y

) G = emsir

11. Evaluate using L'Hospital’s Rule

a) lim (xal_c)

X— O

b) lim (tan x— x)

x>0 \x2tan x
. x—sin x
c) lim ( 5 )
x—0 X
d) lim(1 + sinx)ct~
x—0

. x—log (1+x

x—0 1-cos x

. e¥—e *-2x
f) lim (—2 , )

x—0 x2sin x

o) lin (2 -0™)

INTEGRAL CALCULUS

Questions carrying 3 marks

1
2
3.
4

Write the formula to find the length of an arc of the curve y = f(x) fromx =atox =b
Find the area bounded by the x-axis & the curve y = ¢ cosh (g) betweenx =0&x =c¢

Find the area included between the parabola y? = 4ax & its Latus Rectum x = a

Write the formula to find the area enclosed by the curve y = f(x), the x-axis between
x=a&x=b

Write the formula to find the area enclosed by the curve x = f(y), the y-axis between
y=c&y=d

Write the formula to find the surface area of the solid generated by revolving the area
bounded by the curve y = f(x), the x-axis& x =a,x = b

Write the formula to find the volume of revolution of the curve

y = f(x), between x = a & x = b about x-axis.

Find length of an arc of parabola y?>=4ax cutting off by the latus rectum

Questions carrying 5 marks

1.
2.

2 2 2
Find entire length of astroid X3 +Yy3 =a?

Prove that the volume of the solid generated by revolution of the loop of the curve
3
2ay? = x(x — a)? about the x-axis is %.



3. Find the length of the loop of the curve 3ay?=x(x-a)?
Find the length of the curve 4y? = x3 between x = 0andx = 1.

5. Find the area bounded by the curve a%y = x*(x+a) and the x-axis
6. Find the length of the curve 4y? = x3 between x =0andx = 1.

7. Find the area bounded between the parabolas y? = 4x and x? = 4y.
2 2 2

Find the surface area of the astroid X2 + y3 = a?revolving about x-axis
. Find the surface area generated by revolving the curve x = y3 about the
y-axisfromy =0toy = 2.
10. Find the surface area generated by revolving the curve x = y3 about the
y-axis fromy =0toy = 2.

11. Find the volume of the sphere x?+y? +z?=a2
2 2 2
12. Find the volume of the solid obtained by revolving the astroid Xx® + y3 =a?®about x-axis
2 2

y

X
13. Show that the volume generated by revolving the ellipse —2+b—2 =1about the x-axis is
a

48 1t
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