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LINEAR ALGEBRA AND CALCULUS

(Common to CE, EEE. ME, ECE, CSE, IT. Min.E. PT, CSE (DS) & AIML)

Time: 3 hours Max. Marks: 50

Course Code: 241MA001

Answer ONE question from each unit
All Questions Carry Equal Marks

All parts of the questions must be answered at one place only

UNIT-I
2 4 K
L a Find the rank of the mamx [1 3 1‘ by reducing it to the echelon
1 2 2
fonm.
b SolveZx —y+3z=9. x+y+2z=6,x—y+ z=2 uvsing Gauss
elimination method.
(OR)
2o =X =X
2 & Find the inverse of the matrix [—1 2 —1]= using Gauss-Jordan
—1 =31 32
method.

b Solve the following homogeneous system eof equanons
x+y—3z+2w=0 2x—y+2z—-Fw=03x— 2y +z—=w=10,
—dx+y—3z+w=10.

UNIT-II
3 Venfy Cayley-Hamuilton theorem and find the inverse of the matnx
T 1 2
9 2 0
5 B 3
(OR)
- Reduce the quadratic form x*+ v - z° + 6xv + 4yz - 22 to the normal
form by orthogonal transformation
UNIT-III

5 a For f(x)=¢e" and g{x) = ¢ ™. Determine the pomnt ¢ in the interval
[1. 3]. using Cauchy’s Mean Value Theorem.

b g5 Fx,¥) = sin(xy) + x° log, v, then ﬁnd'g{: and%}.

(OR)
6 a Using Maclaurnin’s senies, show that cosxy =1 — ; —1—5 e
b Evalpate fim 225
X 2ty
r-3
UNIT-IV

7 a Express the Taylor's series expansion for f(x. y) = xv + 3v -2 in
powers of (x - 1) & (v + 2).
b A rectangular box open at the top 15 to have a volume of 32 cubic ft.
Find the dimensions of the box requinng least matenal for s
construction
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(OR)

B a TTue=xwt+tyvz+tm v=x2c-y¥+7Zandw=x+v+z Determune whether 13

there 15 a functional relationship between v, v, w and if so, find 1t

b Determine the maxima and minima of
fley) =xF +y% — 2% + 4y — 2y
UNIT-V

i

g By changing the order of integration, evaluate [ J y* dyd
o ¢

(OR)

10 a Find the areaenclosed by the parabolas v=x"and x=73".
b Esaluate the following integral by transforming into polar co-ordinates L3

afr—x
j’ J- _v.,lfx:+_\=: dydy .
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