Q.P. Code : 11123

First Semester B.Sc. Degree Examination,
November/December 2019

(Semester Scheme — CBCS — Freshers and Repeaters — 2018-19 Onwards)

MATHEMATICS -1

Time : 3 Hours] [Max. Marks : 70

Instructions to Candidates : Answer all questions.

PART - A
Answer any FIVE questions. (5 x2=10)
. . 6 a -1
1. (a) Find the value of ‘a’in order that the matrix A=|5 3 1 | hasrank 2.
4 3 2

(b) Verify whether the system of equations x +y -2z=5, x -2y +z=-2,
—-2x + Y + z = 4 are consistent.

(c) Find the nth order derivative of Yl

(d If u=xsiny + ycosx find L
ox oy

z/2

() Evaluate jsirf' x dx.
' 0

x/2
() Evaluate Isirf' 0 cos®6db.
- 0

(@ Find the angle between the planes 7.(2{+2j-3k)=5 and
F.(31 = 3j +5k)=6. ' :

“(h) Iftwo spheres x> +y? +2z> +6z -k =0 and -

x*+y®+2° +10y -4z - 8 =0 cuts orthogonally, find k.
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PART - B
Answer ONE full questions : (1 x 15 =15)
L I W 5
2. (a) Reducethematrix|1 -1 2 5| toits normal form and find its rank.
3 - 1718

(b) Solve the system ofequ.ations x+y=0, x-y-2z=0, 3x +y-2z=0.

4 1
(c) Find the eigen value and eigen vectors of the matrix [ 1 2}.

Or
3. (a) Find the rank of the matrix :

1 3 .=1 2
O 11 =5 3
A“2-531
8- 1s 3 B

. by row reduced echelon form.
(b) Test the following system of equations x +2y-2z=3, 3x-y+2z=1,
2x - 2y + 3z = 2 for consistency and if consistent solve.

: - o o, W
(c) Verify Cayley-Hamilton theorem for the matrix A = [ - ] :

1 2
PART - C
Answer TWO full questions : ; (2 x 15 = 30) -
4. (a) Find nth derivative of 2;
x°-6x+8

(b) Find the nth derivative of e**sin® x.
2

() If y=(sin”' x)* show that (1-x*)y,,, - @2n+1)y,,, - n’y, = 0.
~y xOr
5. (@ u=(@x-y"+y-2"+(z-x)" prove that & - L + L. 0.
ox 0y Oz
’ 2 2
(b) If f=xY+y" find G e %
ox 0y ox
2 2
() Ifus= tan‘l[ﬂ} dhiow thale & ¢ ya—u Lsas.
x+y

ox dy 2
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6. (a Ifu(x,y)=xcosy+ ysinx, wherex =sin2t, y = cos?2t find %
; au, v, w)
(b) If u=xy,v =yz w=2zx prove that ————— =2 xyz.
alx, 1, 2)
(c) Obtain the reduction formula for jsin" xdx, where n is a positive integer.
Or
7 (a) Obtain the reduction formula for J-cot” x dx where n is a positive integer.
(b) Evaluate jx Dax - x* dx.
(c) Evaluate by using Leibnitz’s rule of differentiation under the integral sign
xf2 ;
for I I Tl dx , where ¢ is a parameter.
o a(l + cosx) -
PART -D
Answer ONE full question : (1 x15=15)
8. (a) Find the equation of the pla.ne passing through the line of intersection of -
the planes x +2y +3z-4=0, 2x+y-2+5=0 and perpendicular to
the plane 5x + 3y + 6z + 8 = 0.
(b) Find the shortest distance between the skew lines -l ;2 = Z;S and
-2 _y-6_12z-5
3 4 5
(c) F1nd the equation of the right circular cylinder of radius 2 and whose axis
" y+3 Z- 3
18
2 -1 5
Or
9 (@) . Show that the lines g gl i and 2 s &0 are
-1 1 2 1 3
. coplanar. Find also the equatlon of the plane containing them.
(b) " Find the equation of the sphere which passes through the points (1, 0 0),

()

(0, 1,0), (0, 0, 1) and whose centre lies on the plane 3x-y-z=2.

Find the equation of the right circular cone generated by revolving the line

el g2 -9 about the line _x—1_= s Z—S.
-1 3 3 2 3 4
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