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B.Tech 1st Semester Exam., 2017

MATHEMATICS—I

Time : 3 hours . Full Marks : 70

Instructions :

i) The marks are indicated in the right-hand margin.
(ii) There are NINE questions in this paper.

(iii) Attempt FIVE questions in all

(iv) Question No. 1 is compulsory.

— .
1. Choose the correct option/Answer any seven

of the following : 2x7=14
{fa) If the eigenvalue of the matrix
8 -6 2
A=| -6 7 -4
2 4 3

is 6, then the eigenvalue of

14 -6 2

A=| -6 13 -a

2 4 9

will be

.. 1

] 6 H =

(i) (i} &
fit) 12 _A{w] None of the above

8AK/9 { Turn Over )

(2)

() If

_CGS x+y
T [f+f]

then the value of

Elu ya‘_u
ax oy
is
. 1
(i) Eu
fii} —%u

|
imj —cotu
(iti) 5
1
1) — —cot
-4"/ 5 cotu

6] fu=ufy-zz-x x -y, then the value

of
-

is

0
fm 1
fiii) 2
(iv) -1
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(3)

({d) All the points of inflection of the
function f[x}=213 +3x?% - 36x are

il x=2-3
. |
i x= 2
NP |
f/ﬁﬂ:} x""012

(iv] None of the above

(e) The function f(x)=x" +x? is
(i) concave
~Afi] convex

(iii) either concave or convex

(iv) None of the above

\.{ﬂ/Tl:Le value of

gx- ferf (o 2]

is
2.2
<) e
N
2_&'9_“2‘!2
Jn
2. 2
i) 2 e x
N

fiv} None of the above

W -

8AK/9

( Turm Over )
8AK/9

(4)

(g} All the asymptotes of the curve
2
y? (x-2)(x-3)-9x* =0

arc
iy x=3; y=%3
afilf” x=3; y=-3
i} x=2,3; y=3
(iv) x=23; y=13

\_~{h] The order of the differential equation of
all circles of given radius a is

G 1
)/{ft’j 2
(iii) 3
fiv) 4

i) Write down the matrix of the given
quadratic forms

2x? +5y% -622 + 8xz -yz

(/) Define Wronskian of the solutions
Uy, Yp, Y3 of the differential equation
3

dy d?y dy
aglx) —= +qi{x) —= + a,(x) =2 + a~{xjy =0
o= 1 )dxf_, 2 ) 5 F 2y

{ Continued )
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(5)

2. (a) Determine the rank of the given matrix
A by reducing it in normal form

01 -3 -1
10 1 1
_A =
31 0 2
11 -2 0 7

(b} Show that the homogeneous system of
equations

x + ycosy + zcosf =0
xcosy + y + zcoso =0
xcosp + ycosa +z=0

has non-trivial solution if « +B+y=0. 7
3. {q If
211
A={0 10
112
then find the value of

A8 —5A7 +7A% —3A5 + A* -5A% +8A%2 -2A+1]

7
(b) Using Cayley-Hamilton theorem, find
A7l given that
2 -1 3
A=|1 0 2
4 -2 1 7
BAK /9 { Turn Over )

(6)

3
4. (1) Find the nth derivative of x3e*cos® x. 7

(p) Expand log (sinx) in power of (x-d,
where a is constant. 7

5. (a) Find the tangent at the point t on the
curve x =acosht, y=bsinh L. 7

{b) Evaluate :

_ 108 gec x/2 COSX }
Lim
6. (a) Show that pedal equation of the ellipse
2 2
x + ¥y _ 1
a2 b2
is
11 1 r
p2 a? b? a?p? 7
ﬂ;} Find the radius of curvature at any
' point t of the curve x = acos> i,
y=asin>1t. 7
7. Solve the following differential equations :
: 7+7=14

) ' =y°-x°-3y2x+3yx? +y
) Bx*yle? +y® +y?) dx
+(x3y3e¥ —xj) =0
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(7))

8. (a) Solve : 7
dzy
E + y=cosec X

(b) Find the value of

J: e"‘2 dx -

9, (a) Evaluate the following improper
integral, if exist

g 7

3x-x

{b) Evaluate the integral
- M )
E e S x dx, a>0
X
and hence find the value of integral

Ew sit:caxdx .

* % X
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