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APJ ABDUL KALAM TECIHINOLOGICAL UNIVERSITY

FIRST SEMESTER B.TECH DEGREE EXAMINATION(2019 SCHEME), DECEMBER 2019

Max. Marks; 100

10

Coursc Code: MATI101
Course Name: LINEAR ALGEBRA AND CALCULUS
(2019-Scheme)

PART A
Answer all questions, each.-carries 3 marks.
g 11 1 2

Determine the rank of the matrix A =1 2 3

1-2.°5
3 -1 1

If 2 is an eigen value of -1 5 —1|, without using its characteristic

1 =1 3

equation, find the other eigen values.

If f(x,y)=xe ¥ +5y find the slope of f(x,y) in the x-direction at (4,0).
o'z 9z '

Show that— + =0, where z= e*siny + e cosx
ox’ 3y ”

* Find the mass of the square lamina with vertices (0,0) (1,0) (1,1)and (0,1) and

density function x2 y

oo 2
Evaluate I Ie_(x +%)

dxdyby changing to polar coordinates.
00 i

o Pk
Test the convergence of the series 2 —

k=1 2k+1
21
Check the convergence of ¥ ——
k=1 kk/2

Find the Taylors series for f'(x) =cos x about x = -;Eup to third degree terms.

Find the Fourier half range sine series of f(x)=e" in0 < x<1
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PART B
Answer one full question from each module, each question carries 14 marks
Module-I
11 a) Solve the system of equations by Gauss elimination method. : (7)
x+2y+3z=1
2x+3y+2z=2
3Ix+3y+4z=1 \
b) Find the eigenvalues and eigenvectors of . (7)
c[4. 2 —2
2 5 0
-2 0 3
12 a) Findthe valuesof Aand u for which the system of equations (7)
2x+3y+5z=9
Tx+3y-2z=8

S 2x+3y+Adz=p

has (i) no solution (ii) a unique solution and (iii) infinite solution

b) Find the matrix of transformation that diagonalize the matrix )
1 -3 3
A=|3 =5 3| . Also write the diagonal matrix.
6 -6 4
Module-II
13 a) Let fbe adifferentiable function of three variables and suppose that (7
ow ow ow
= f(x-y,y—z,z—X) ,show that —+—+—=0
w=f(x-y,y ). %y &
b) Locate all relative extrema of f (x,y) = 4xy — y* —x* (7"
14 a ' _ (7)
) Find the local linear approximation L to the function f(x,y)= \/ x2 + y2
at the point P(3,4).Compare the error in approximating f by L at the point
Q(3.04,3.98) with the distance PQ.
b) The radius and height of a right circular cone are measured with errors of at @

most 1% and 4%, respectively. Use differentials to approximate the

maximum percentage error in the calculated volume.
Module-III
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Evaluate ffR ydx dy where R is the region bounded by the parabolas

y? = 4x and x? = 4y.

Use double integral to find the area of the region enclosed between the

2
parabola y= —%— and the line y =2x.

21 1
Evaluate I I e* dxdy by reversing the order of integration
0y
2 ,
Use triple integrals to find the volume of the solid within the cylinder
x2 +y? = 9 and between the planes 2= landx +z=05.

Module-1V
1.2 1-2-3 1.2-3-4
i ‘ jes 1+—+ + +oee and use
Find the general term of the series 3135 13.5.7 us

the ratio test to show that the series converges.

Test whether the following series is absolutely convergent or conditionally
o0 _1 k ¥

convergent . )

k=1 k(k + 1)

2
x
Test the convergence of ——+ T -eeeeeee

il o3
——+ +
12 23 34 k(k +1)

2 (k1)
Test the convergence of the senes y —

oy Ak 4%
Module-V

Find the Fourier series of periodic function with period 2 which is given

—x;-1<x<0

Hence prove that 1+l+-1—+— ——”2
x;0<x<1l P 32 -3

below f(x) ={ =

0<x<L/2

kx
Find the half range cosine series for f(x) = {k (L-x) LI2<xsL
-X <x<
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0 —mr<x<0 M
Find the Fourier series of f(x) =
a) 2
x“ 0<x<nm

b) Obtain the Fourier series expansion for ' f(x) = x2 , —T<X<T. M

20

* kK
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Final Scheme/ Answer Key for Valuation
Schente of evaluation (marks in brackets) and answers of problems/key

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2019

Course Codc MATIOI
Course Name I.INEAR ALGEBRA AND CALCULUS
(2019-3chemej R
Max. Marks: 100 . . - ., ; ,‘ Duration: 3 Hours
PARTA iy
e Answer all questmns, each carries’ 3 marks

1 (3)
) | (3)
Slope in the fxgjdiréétion fe=e? ....(2);slope at (4,0)=1....(1) (3
4 i : s 3)
5 (3)
6 (3)
’ (3)
8 (3)
9 ; . Gy Ly
J(®)=cosx [ (x)==sinx, ["(x)=—cosx , f(x)=sinx /" (x)=cosy ... .. % G)
S#12)=0, [ ®)=-1 f'(xID=0L"@I D=1 2/2)=0..... .. 0
e (x=7/2)
f(x)z(i_ffii_’)_(_l )+9f_1r_/1’_>_+ _________ m
1 . 3 '
OR Altemate method
Page 1 of 7 2
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11 a)

b)

12 a)

b)

13 2)

b)

' (3)
. Qnmw
Formula b,,z (l— (*1) ) (14D f(x)= Z 2"2” ( -(~1 ) )sinn X ....k])
PART BB
Answer one full question from each module, cach question carries 14 marks
Module-1
1 2 3 1 1 2 3 (7)
N P B N Lt S ~17=4""
A:B = | s (1 ! {
[]3341}_()007
\--3/7 y 8/7 z—-2l?--‘-—--(l+1%l)__ ,
=122 + 3921 - 28 0. A= 147...2) eigen vectors (2 1 2T (7)
]'2 3 5 9 7 (7)
e, 0 -15 -39 _47
Augmented Matrix ... .. DReducing [4:8]~ |~ = —27 =%/ 3)N
gm _ ) g[;;] 000 425 e (3)No
solutmnwhen l-Sandp;éS) st (1) 3 e R
unique solutxon when A ;é 5'and H may haVc any value ...... S(D
infinite number of solutlons whenA =5° andp.‘"9 (1‘)';:-- A i
characteristic equat:on 11-121-16‘0 ....... (1) Gettmgl=~2, 2,4 ... (7)
Eigen Vectors [1,0,-1]  [1,1,0] 51.2] ¢ s (1+1+1)
1 1.1 =2 00
P=1 O 17 Bl (I) Diagonal matrixD=| 0 -2 0@ e (D)
-1 0 2 0 0 4
" Modulc-ll |
i > aw ow ow ow  ow (7)
iy Y e _:.,____-‘_ ) ==—-Z2 2 —=——t— .2
Putr=x-y,s=y g ()ax Py a‘_()@, Er. (2)
ow ow  ow :
S e — s 2
lond as ot (2)
fo =4y = 4%, fy = Ax = 4P (1) )

fax = ~12x3, fyy = =~12y3, fry = 4vinninna(1)

fe= fy = 0. Critical points (0,0), (1,1), (=1 = Disssimmrisens|2)

(0,0) saddle point,......(1)  (1,1),(=1,~1) point of MAXIMA.csrivuepenssrresssn (1+1)
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4N Loy =5 +3;-(x - 3) + ::-(y = 4)  ememeanaes 3 i

L(Q) = 5.008.....(1) L(Q)=f(Q) =0.00019, .....(l)
L@ = D! _ o004z

|PQ| = 0.045 ... (1) Grror = Tl we (1)
b) Ve —l-m-zh ........... (2) logV = Iog-l-n'+210gr +logh.......... (2) L
-‘-’;—‘i. 100 = ﬁxlomij—lf 1001 ,(2) Ans= 3 p——)
| . ! Module-lll
19 3) Region ofuucgr-mon ------ (l)ff ydx dy f fL y dx d}’ (2) &
Io 2y ——) dyiiiaa(3 )=45—a ------ (1)
. > OR

f (4x-——) dy.coinl3d) = 48(1)

b) Reononot‘mtearanon ...... '.,.(l)“""_f“',: s DRy G T g (7)

...... (1) =2 (z)

Region of i mtegratlon ........ (I)

Area= | [Ed @ [ | drdy ------ (Z)I(ﬂ—— ) = 2)

R J/ w. 0

16 a) Region of integration ... (1)

1 12r PR
Ie"dxdy: .”e‘z dXdy eeviiis (2) Ie‘c 2xdx «.(2) e-l....(2)
);- 00 0

S ey 1

% v=p av..1)  =[f, [7dzdydx...(2)
ud .
S 4~ reost)rdrds .. (2) f;7(18 - 9cos6)de ...(1) =
K157 S (1)
£ ‘

3% V=Ml dv..(1) = [f, f“dzdydx... (2)
N

“*'v" JIJ?’\\L
. PR 1]
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P2 4= x) dyde e (2) = 36T (2)

Module-1V )
7
17 a) 1.23.....k (
up = (2)
1-3. 5 (2k 1) —
iyl = "1 = limge 2L l--—(3)
kel =TS (2k—1)(2k+1) ) rp‘ ke 2k 1 s
Hence convergcs-—----(l) o ? * P a { ,} :
. T 2
18 a) (7)
Ifx=1 Uy = 5 :ll (1) ZVk Z ——2~com'erg.e:1‘t...-.:.(l) Lt *'Z’__‘.=1;t0 ....... @
k= (k)(k 1) “hSLET T ke W
Convergent -——4(_1)
= () 1 <x< 1 )
k—)oo : 4
x=-1, U, decreases & lim Uk =0,s0 lt converge atx = -1----—--(1)
Uy
i) 3 ZVk Z -—convergent ...... ). Lt —Koqso . @)
Ifx=1 Uy -(Tx'm)- ....... () k=1 o lk2 k=0 Vi
Convergent -——-(1)
b) k+2)! a
Ukl = ( )k+1 ....... Lt =kl 1/4<1.... (4)C0n};ef.gcut ....... (8)) tn
4k +1)14 koo Uk
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Module-V

19 a) (Ifthe answer is correct without writing the formula give full mark) (7)
apy & .
f(x) =—2—+ D.ay cosnme+by, sinnnx ..., (1)

n=l|

1 I o1"-1)
Formula aQ 2]'xd.r-1 (1+1) 2 Fonnula “ay —ZIxcosmn'dx—w—— (1+1])

b =0. (1) ¢ 2, i: 1 .
n § o s
: Ly § ’f { £ “';-. .5 g ¢ Py ) ,(?s
Deductl011---(l) e T ) O R R &

f(x)=ag#

b) (7 )

h_*—tl. i
Formula,a() _—If(x)dx .2_ (I+l)
“0 | | .

'L ;
Formula ay = —I f (x)co

f(x) =a( + Z ay cos—— .
' n= l L o
Farmula,ao = % If(x)dr =%...(l +1)
0
} L 2kL nmw
Formula ap = —J’f(x)cosﬂu-dr= (Zcos——--l (—l)").,...(l+2)
L L 2.2 2
0 n“r
20 a) (If the answer is correct without writing the formula give full mark) (7)
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ag 2 : :
f(x)=-—2—+ 2.apcosn x+bysinnx.... . 1)

n=1
1 T yﬂ @T -
Formula,ay =~ [ f(x)dx j =, 1d+1)
T - 0
1 T (__1)"
Formula a, =— _[f(x)cosmcdx—-—jx cosm:dx-— w(141)
p F "t
‘2 5 A ! { | “ n+l1
Formu!a b -——J'f(x)smmcdx—'—_—jx smnxcivc —« 1) —1) (-1 )

£} T n.$. 3 ‘,
% i B4 % 1 i . \ ! ; i &
o c £ ay

J(x)= ao Zancosnrrx+bnsmmrx ..... ...... (D
ah=1 - '

()
b)

(If the answer is correct wu.hout wrxtmo lhc foxmula gwe full m'trL)

n=]
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Formula,a, = % [ F(x)dx =3’§’- .......... (1+1)
0

Formula,a, =2 [ £(x) cos nxdx =ﬁ'—21)— (1+1)
Ty n

nnnnnnnnnnn

Formula, b, =0............ (D

3 e L2 "‘;_} ;;:'. Py 7 4':’, '.’;

2" g L [ OR i

’c’ ) §

22 ’, Z i . :‘: 4 : "'-3 ]

. : e WA Al a ¥ )
f(x)= a0+ Za cosn x+b smn e SR (). o h e o
n § n § ; 4 £ g 9 . %
i -—‘1 9//,-1//,«4‘5",/5 P ! ‘1, w ; Az \) :: y H ; 5 % ;

Formulaa == I f (x)-cosnxdx 4

Formula b —O(I)
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