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TMA-101
Roll No.

Odd Semester Examination, 2019-20
B. Tech: CSE/ECE/EEE/MECHANICAL/CIVIL (1* Semester)

Mathematics -1
E— (AS PER OLD SYLLABUS UPTO 2017-2018) ——
Note: Attempt all questions. e G aa .pa.ges: .
Q.1 Attempt any four parts. 5%4

(a) Reduce the matrix to normal form and find its rank:

1 3 4 2
_l2z =1 3 2

" 3 =5 2 2}
6 -3 8 6

(b) Find the value of k such that the system of equations

2x+3y—-2z2=0
3x -y +3z =0
7x + ky —z=0

has non — trivial solutions.

(c) Verify Cayley Hamilton theorem for the matrix

31 4

0 2 6

0 0 5
(d) Find the eigen values and eigen vectors of the matrix

-3 =7 -5
A= |2 4 3 ]
1 2 2 '

(e) Examine the following system of vectors for linear

them:
X, =(1,2,4) ,X = (2,-13) . X ~(0,1,2) , X4 =(=3,7,2)

dependence. If dependent, find the relation between

(f) Prove the characteristic roots of a hermitian matrix are all real.

Q.2 Attempt any four parts. 5%4

(a) If y = sin(msin™"x) , prove that
(1 = xz)yn+2 - (Zn + 1)xyn+1 G (mz - nz)yn =0

(b) If u= x*yYz” show thatatx =y = Z,

B = —(xlogex)_1

P.T.O



SBG Study : Download Free Study Material
WWW.SBGSTUDY.COM

; 3.3 92 2 - a2
() Ifu = tan™! (——xxz ), show that xz:?T: + 2xy —ai;; + y? ZTI: = 2 cos3u sinu
() If u = u (5=, =) prove that
Xy Xz p
ou du du
2 ou  Jidd 2 2=
X ax % y dy t2z 0z

(¢) Expand tan™! (f) about (1,1)upto second degree terms by taylors theorem.

2 " '
(B Ifu = f(r)and x = r cos® ,y = rsind ,prove that 5= + 22 = f(r) + 2 (1)

Q.3. Attempt any two parts: 10*2

(a) Examine the function f=x3+y*>—63(x+ y) + 12xy for maximum
and minimum values.

. _ ., 9(r.6.9)
(b) Ifx =rsinf cosp, y= r sin sing, z =rcos6, find Z—"0

er of radius 1.5m and length
he radius is increased by 0.01m
ge inthe volume of the balloon.

bt circular cylind

-y A balloon isin . herical ends. [ f &
A 4m and is surmounted by hemisp tage chan

and the length by 0.05m N

resistance T of three resistan

in computing the parallel

error )
are each in €rro

. 1 ntage
(ii) Find the possible Pereet) % Lol lifn s
from the formula T o, T2 T3 '

r by plus 1.2% -

T, T2, 13

10*2

Q.4 Attempt any two parts:

Imin
(a) (i) Prove that p(m,n) = 7

- 1 dx
(ii) Evaluate f; e -

Va=x* _X__ qydx by changing the order of integration.

(b)Evaluate fol J, rETy

(c) Find the area of one of the loops of xt+ y"' = Zazxy, by Convefting into pOlar

coordinates.
Q.5 Attempt any two parts: 10*2

(a)  Provethat (y? —z% + 3yz — 2x)i + (3xz + 2xv)j B
is both solenoidal and irrotational). : v+ (Bay ~Taat 2z)k

(b)  Verify Stoke's theorem for a vector field defi _
efined by F = (x2 — y2)i -
rectangular xy plane bounded by the linesx = 0,x = a e f) ¥ =}’ gl + 2xyj in

(¢) Evaluate ffs A. A ds where 4 = (x + y3i - 2xj + 2yzk and S is the surface of the
plane 2x + y + 2z = 6 in the first octant.



