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R Paper Code : 11128

B.Sc. | Semester Degree Examination (NEP), April 2022
Subject : MATHEMATICS
Paper : Algebra - | and Calculus - |
Paper : DSC 1

Time : 2 Hours Max. Marks : 60

Instruction : Answer all the Sections.

SECTION - A

Answer any five of the following : (5%x2=10)

1. a) Define symmetric matrix.

b) Verify the system
X+y-2=1
4x + 4y -2z =2 and
6x + 6y + 2z = 3 for consistency.

c) Define pedal equation.
d) Find the n" derivative of log[3x + 4].
e) Define Rolle's theorem.

f) Evaluate lim ..

v | 30° + 2N+ 1

r

: - 1l 2
g) Find the n* derivative of y = sin l “J:(_; ’

SECTION - B

Answer any four of the following : (4x5=20)

2. Find for what values of A and u the system
X+2y+z=3
X+ 2y +22=6and
x + Ay + 32 = pu has unique solution.

. Show that square of radius of curvature at any point (r, 8) on the curve

r=a 1+ cos)is ggﬁ.
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4. Find the envelope of y =mx— av1+m? where ‘m’ is the parameter. O

, d ..
5. Find a‘xz[smax].
6. If cos™'y = log[x? — 2x + 1] show that
(x—=1Py,  ,+@n+1)(x=1)y +(n?+4) y. =0.

5 i ifx<2
7. Find ‘'m’ and 'n’ such that f(x)={mx+n , if 2<x<10 is a continuous function.
21, ifx=210
SECTION-C
Answer any three of the following : (3x10=30)
14 3 2
3 2 1 .
8. a) Reduce 4 & .4 to the echelon form and hence find the rank. ()
7 8 5 10

b) Find the real u for which the system
3x +y+2z = puy
2X+3y+z2=uz
X + 2y + 3Z = ux posses a non-trival solutions. 4

9. a) Show that the following pairs of curves are orthogonal, r* = a? sin26 and
r? = b?c0s26. 6

b) Find the radius of curvature for y? = x* + 8 at (-2, 0).

10. a) State and prove Lagranges mean value theorem. 6
b) Show that sinhx = x+ g + -5—' +. . . using Maclaurins expansion. 4
11. a) Find the n" derivative of ?ﬁ%;ﬁ‘ 5
b) Evaluate Ji__rpa{t—a;—x—% by using L-Hospital's Rule. 5
12. a) Trace the curve y = aCOSh[gJ' (a > 0) catenary. 6

b) Find the n™ derivative of y = sin(ax + b).
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B.Sc. | Semester Degree Examination (NEP), April 2023
Subject : MATHEMATICS (Paper - )
Paper : DSC - | : Algebra - | and Calculus - |

Time © 2 Hours Mar Marks 60
Instruction'- Answer all the Soctions.
SECTION - A

I. Answer any five of the following (5%2=10)

~ d) Define skew symmelric matrix.

r b) Verify the system x + 2y — 3z = —4, 2x + 3y + 2z = 2, 3x — 3y — 4z = 11 for
consistency.

. €} Find the angle between the radius veclor and tangent to the curve
r=a(l + cosh)j.
“d) Evaluate (jm @M3X
=0 {an5x
- ©) Verily Rolle’s theorom lor the lunction (=)
. ) Find the n"derivalive of e™.

-g) Find the n" derivative of sin(3x + 2).

- X” —5x + 4 on [1, 4].

SECTION - B

Answer any four of the following : (5x4=20)

2. Verity the Cayley-Hamilton theorem for !
/3. Vernfy the systemx +y—2 =—4
X—2y+3z=5

Ax + 3y +4z=7

for consistency and hence solve.

“4. Find the pedal equation for the curve r’cos26 = a”,
. 8. Discuss the continuity of f(x) at x = 2

Jx-f-l, X<2
iff(x)=4 3, x=2.
‘S—x X>2
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6. Expand sinx in Maclaurin's series.

7. Ity = sin (m sin™'x) then show that (1 - x’)y, .= (2n + 1) xy, , + (m’=n)y, = 0.

SECTION-C

Answer any three of the following : (10x3=30)
, . _ 3 4
- 8. a) Find the Eigenvalues and Eigenvectors of { J 6
ik 2 &
- b) Reducethe matrix |3 4 5 |to the echelon form and hence find
the rank. 2 3 4 4
9. a) Find the radius of curvature at any point of the curve r* = a"cosn0. 6
“b) Find all the asymptotes of the curve x* + y* — 3axy = 0. 4
10. a) Expand logsinx about a upto the term containing (x — a)* by using
Taylor's expansion. 6
b) Evaluate |-'|mr L 1..‘. 4

0] fanx x|

A1 ..a) lfy=e" *then show that (1 — x’)y, — xy, = 0 and hence prove that

(l—x%)y .~(2rn+ 1)xy. =ny =0

"b) Find the n" derivative of tan '[ 12;« ]

12. a) Trace the curve x*“+ y**=a** (a > 0).

ds :
b) Find ) for the curve x = a [cost + tsint)andy = a [sint -t cos

A
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B.Sc. | Semester Degree Examination (NEP), March/April 2024
Subject : MATHEMATICS Paper — |
Paper : Aigebra — | and Calculus - |

L EE LRI

Time : 212 Hours Max. Marke - 6.0

Instruction - Answer all the Sections.

SECTION - A
Answer any five of the following.
1.

(542=10)
Define Symmetric matrix and given example.

2. Verify the system

X+Y—Z=14x+4y-2=2 6x+ By + 2z = 3 for consistency and hence solve.

3. Find the angle between the radius and tangent to the curve ™
r

2 +ecosi.
\

4. Evaluate lim ( sinpx |
=0 tangx

5. State the Rolle's theorem.
6. To find the n* derivative of log (4 — 4x + x7),
7. Define Envelope.

SECTION -B

Answer any four of the following. (4x5=20)

8. Find the value of A for which the system. x +y + z = 1; x + 2y + 47 = A
X + 4y + 10z = A? is consistent and hence solve.

9. Show that the pairs of curves are orthogonal, r = 9sec? (0/2]
and r = 3cosec’ (%) :

i n . |
10. Find the envelope of the family m? cosf - _Y- sin =k®, where 6 is parameter.

P.T.0.
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11. Evaluate fim [E.__:_E_]
‘ L] Eiﬂn—[! .
12. Find the n" derivative of sinhaxsinax.
13. Iy = cospo and x = sin 0 show that
(1=%)y,.0 = @0+ M)xy,,, (07 - p?)ya =0.
SECTION -
Answer any three of the following.
1 4 3 2
14. a) Reduce =5 helon {
: 4 & U to the eche orm and hence find the rank. 6
7 8 5 10
b) Find Eigen values and Eigen veclors ol A :LE :;1 4
15. a) Find radius of curvalure for the curves al the specified point xy = a°
at (x, y). 6
b) Find all the asymptotes of the curves y? = 4 ax, 4
16. a) State and prove Lagrange's mean value theorem. 6
b) Obtain the Taylor's expansion of tanx about % upto the term
3
containing | x - X | . a
4
{7. a) Find the n" derivative of 25 . 6
: X' =x* +4x + 4
b) Evaluate lim - l] by using L-Hospital's rule. 4
x 0 fanx X
loid x = a (0 + sin 0), y = a (1 — cosb). 6
18. a) Trace the curve cycloid X .
4

b) Find the n" derivalive ol y = sin (ax + b).
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