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Mathematics [Major]
[NEP]
B.Sec. First Semester End Examination-2024

(Regular & Supplementary Paper)
PAPER-MTMH MJ101

Full Marks: 60 Time: 03 Hrs
The figures in the right hand margin indicate marks.
Candidates are required to give their answers in their own words as
far as practicable.
Illustrate the answers wherever necessary.

Group- A
\ (Calculus: Marks-23)
1. Answer any FOUR questions: 4x2=28

1
(a) Evaluate lim,__;(1 — x?)leg-2
(b)  Find the evolute of the parabola y2 = 4ax
(c)  Find the radius of curvature of the cycloid

x = a(t + sint),y = a(1 — cost)
(d)  Find the envelope of the straight line y = mx+-—q-, m being
m
the variable parameter (m # 0)

3
(e}  Find the length of the curve y = gxi fromx=0tox =8
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\niawer anny ONE question: 10x1=10

x?

1) Find the polar equation of the ellipse % Wl__“ = 1, if the pole is at
it right-hand focus and the positive direction of the x — axis be
the positive direction of the polar axis, also find the directrix
equntion in polar form.

i) Show that the condition that the plane ax + by + cz = 0 may
cut the cone xy + yz + zx = 0 in perpendicular lines is w + .w +

= Q.

) Find the necessary and sufficient condition that the planc
ix + by + cz = d is a tangent plane to the conicoid Ix? + my? +
nz? = p.

ly

1) Find the condition that two conics ==1-¢g cos@ and

.m. = 1 — e, cos(@ — a) touch one another.

Group-C
(Linear Algebra: 14 Marks)
iswer any TWO questions: 2x2=4
>rove that the set of vectors :rm,wvAm,rvaw.wL: is linearly

ndependent in R>.

)

(b) Use Cayley-amilton theorem to find A of the muirix A -
1 1
(o 1)

(c) Find all real x for which the rank of the matrix A is 2, where

1 2 3 1
A=12 5 3 x |
1 1 6 x+1

8. Answer any TWO questions: 5x2=10

(a) Find the valuc of k, for which the system of cquations

kx+y+z=1
x+ky+z=1
x+y+kz=1

will have (i) unigue solution, (ii) no solution and (iii) more than

one solution.

1 1 2
(b) Show that the matrix |2 4 4 ]is non-singular and also find
3 3 7

the invers of the given matrix using elementary row operations.
(¢) Determine the normal form using congruence operation and

obtain the rank and signature of the symmetric matrix

2 2 3
A=|2 5 6|
3 6 10




