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| Semester B.A./B.Sc. Examination, Nov./Dec. 2018
(Semester Scheme) (2011-12 and Onwards) (N.S.)
(Repeaters — Prior to 201 4-15)
MATHEMATICS -1

Time : 3 Hours Max. Marks : 100

Instruction : Answer all questions.

|. Answer any fifteen questions. (15%2=30)

I -
1) Reduce the matrix A=\1 B /% to Echelon form.

insi s Gl
2) State Cayley-Hamilton theorem.
3) Verify the equations x + 2y —Z = 3 3x—y+2z=1,2X~ 2y + 3z = 2 for

consistency.
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4) Find the eigenvalue for the matrix A :L A.

~—

y 5) Find the n" derivative of cos 2x.
= —

1 6) Find the n" derivative of e*.

P—

1 7) ffu=xtany +Yy tanx, find o and a_“..
— 8) State Euler's theorem for homogeneous functions.
— . du. o8 2

9) Find — if u = e*siny where x=logt, y =t

- 10) If x =rcosh, y = rsing, find afi(():y; :
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3 11) Evaluate j cos® xdx.
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12)  Using reduction formula, evaluate [ tan®xdx.
0

13) Find the direction cosines

of a line which makes angles 90°, 60° and 30°
with the co-ordinate axes.

14) Show that the lines whose direction ratios are (2,8,4)and (1, -2, 1) are at
right angles.

15) Find the projection of the line segment AB on CD where A = (3, 4, 5),
B=(4,6,3),C=(-1, 2,4)andD = (1, 0, 5).

16) Show that the planes 2x — 4y + 37 4+ 5 = 0 and 10x + 11y +8z-17=0are
perpendicular,

17) Find the angle between Je planes x -y + z = 6 and 2 +3y—-8z+5=0.
18) Find the equation of the Sv(r?se centre at (2, -3, 4) and radius equal

to 5 units.

. 19) If a right circular cone has three mutually perpendicular generations show
that the semi vertical angle is tan—',/2 .

. 20) Find k if the Spheres x2 + y2 4+ 72 By +2z + k=0 and
| X2+ Y2472 4 Bx + 8y +4z +20 =0 cut orthogonally.

| ll. Answer any two questions, (2x5=10)

1) Reduce the given matrix to normal form and hence determine its rank '
| 129 4
A=12 1 4 3
' 8305 10

10 -1
2) Using Cayley-Hamilton, fing A3 FA=|1 29|
2 2 3

_ 3) Verify the system of equations for consistency and if consistent solve them
| x+y—22=5;x—-2y+z=—2and—2x+y+z=4.
4) Find the eigenvalues and the eigenvectors of the matrix A =ﬁ :J
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IIl. Answer any four questions. (4x5=20) -
4 ;

1) Find the n™ derivative of —————.
(x-1)(x-2)
2) If y = sin(m sin~'x) prove that (1 —x)y,, = (2n + 1)xy,, + (n2—m2y .
&z L0z

3) If z = sin(ax + cos (ax — rove that — =a°*—;
) (ax+y) (ax—y) prov — aayz

4) State and prove Euler’s theorem.
4

4
5) Ifu= Iogxx+: show that x?—i:-ry@:s.

oy
6) fu=x+y+z v=y+ Z@/h find a(uvw)_
|V. Answer any two questions. W (2x5=10)

.4

1) Evaluate j x sin” x dx.
0

2) Obtain the reduction formula for jCOS" x dx.
Tl

3) Using Leibnitz’s rule of differentiation under integral sign, evaluate _[ )l(ogF; dx
0

where o is a parameter.

V. Answer any four questions. (4x5=20)

1) Find the angles of the triangle ABC where A = (1,-2,-3),B=(2, -3,-1)
C=(3,-1,-2).

2) Find the value of ‘@’ such that the points (3, 2, 1) (4, a, 5) (4, 2, -2) and
(8, 5, —1) are coplanar.

3) Find the co-ordinates of the foot of the perpendicular drawn from the point

(1,2, 3) to the line 222 == =¥ 27
3 2 _2

4) Find the equation of the plane which contains the line x;1 =3 ;2 = 2;3

._A.]‘<
I\J.1 N

and parallel to the line

-I‘-"-I><



5) Find the angle between the Plane x -3y + 27 — 7 -
X—2Y+3z+1 =0=3x+y+22+2. :
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VI. Answer any two questions.

1) Find the equation of the spherelintersecting the spheres
X2+y 4224 x —37_2 =0and 2x?+2y2 . 222 4 x 4 3y+4=0 orthogonally
and passing through the points (0,

3, 0) and (-2, -1, —4).
2) Find the equation to tw'i ht circular cone whose ve
along the line %_—1

(2x5=10)

rexis (1, -1, 2) axis
- d the semi vertical angle 45°,
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