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B.Tech. (First & Second Semester)
Examination April-May 2023

(New AICTE Scheme)
(Common to all Branches) (P1 Group)
MATHEMATICS -1
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35

Note : All questions are to be attempted. Part (a) is
compulsory in each unit and carries 4 marks.
Attempt any two parts from (b), (c) and (d) of
each unit which carry 8 marks each.

Unit-I

1, @ @ If f(x)=s(2a=%) then- [ f(x)dv is

A000112(014) PTO



(21

(i) The value of j: ‘e"‘ 5 SE—

(b) If n is apositive integer, show that

- | ; (-1) !
LI (]ng) dxs.(m-[-]]"”

(c) Find the volume pfa sphere of radius a.

m>-1

(d) Find a reduction formula for | e sin” x dx.

Hence evaluate

I e sin’ x dx.

Unit-Il
2. (a) Evaluale:

oy "L“_?%I_(II"_) |

(b) Use Taylor’s series to prove ﬂw

tan”" (x+h)=tan™ x + (sin z)

AO0)LI2(014)

k31

tw —(hsin z]2 - -!E-ﬂ-g}*-zﬂ-(hsinz]‘3 , sindz .

1
where z=cot™ x.

(c) Show that the right circular cylinder of given surface
(including the ends) and maximum volume is such
that its height is equal to the diamter of the base.

(d) Prove that:

-1 tan'b—tan"a< O
1+b l+a

if(0<a<b<l),

Hence show that

3. (a) () The series:
1 1 1
+

> 2Ry

converges if ...
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i) If P u, is a convergent series of positive terms,
~

then Lt is

"=t T

(b) Test for the converence the series :

g 22
l+—2-2—+—37+.4—‘,

(c) Test the convergece of the series

(d) Obtain the fourier expansion of xsin x as cosine

series in (0, n).
Unit-IV

4. (a) () If 4 =, then find i".&g";_
ox oy

2
@) If z=x"+)", then % is equal to

AB00112(014)
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(b) Divide 24 into three parts such that the continued

, Product of the first, square of the second and the
cube of the third may be maximum.

(c) What is the directional derivative of b=x"+yz

at the point (2, —1, 1) in the direction of the normals
to the surface

xlogz-y’=-4
at (-1, 2, 1).

(d) Show that :
div(grad r")=n(n+1)r"?

where y? = x? +y'+2%.
Unit-V

31 4

S. @@ If gy=|o 2 6/

0 0 5

then eigen value of 4 are
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(i) Define rank of a matrix.

11 2
(b) Forthematrix 4=|1 2 3 | find non-singular
- 0 -1 -t

matrices P and (0] such that PAQ is in the normal
 form. Hence find the rank of 4.

() Investigate the value of ) and ¢ so that the
‘equation :

2x+3y+52=9
Tx+3y-2z=8
2x+3y+Az=p

having
(i) no solution
(ii) a unique solution and

(iii) an infinite number of solutions.

(d) Find the matrix represented by the polynomial
A =54+ 145 =34 + A —54° +84° ~24+1

8000]
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