Total No.of Questions — [03] Total No. of Printed Pages: 05
Payer Code - U119 - 104 (T

OCTOBER 2019 / IN-SEM (T1)
F. Y. B.TECH. (COMMON) (SEMESTER - T)
COURSE NAME: ENGINEERING MATHEMATICS-I

(PATTERN 2018)
Model Answers
P -2 1 6
Q.)a) 4=4 2 4 :
1 -1 0 3]
n-10 3}
Ry < Rj ~ |4 2472
7-216
I -1 © 3}
R, -4R;,R; -2R1  ~ o 6 4 -10
K =3 W]
1 0 0 O
C2+C1,C4 —3C1 ~10 6 4 -10
g -6 =2 .8
1 o0 0 O
(1/6)C, ~lo 1 4 -10
g 0 -2 9
1 0 0
Cs — 4C,, C4+10C, ~lo 1 0 O
g 0 =2
1 0 0
(- 1/2)R; o hpsstementiesii@esorcsmapmstens
0 O 0

Therefore, p(A)=3

b) Matrix form of the system is
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=
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Consider the augmented matrix,
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Matrix is in echelon form.,
Here, p[A’B] = p(A) = 2 < 3 = Number of variables.

Thus system is consistent and has infinitely many Solutions.=-------eeeeeo______ 03 Marks
Rewriting the equations from echelon form we get,
*+¥+z=2 opd y+2z=-5%

Now there are two equations in three variables. So we can choose 3 -2=] parameter
Letz=t be the parameter

y=-5-2z=_5_7%
X=A=J-g=3 4 S 9y g e

Solution is x = 7 + iy ==5-Jf 5=4y where t is any parameter.

¢) The characteristic equation is ld~Al|= 2 -5 22 + S,A—|4]=0
Here S; = Trace of A= sum of diagonal elements= 1+2+3=6
S2= Sum of minors of diagonal elements
S,=2+3+4=9
4] =4
Therefore characteristic equationis 1* - 642+94 _4 -
So Eigen values are 4 = Ll s i 02 Marks
Eigen vector corresponding to largest eigenvalue )\=4:
- +p 0
A- Al = 1 2-2 2
1 2 3-4
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Put A=4 in the equation (4 — A/)X = O
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Equations are
—3x—2y+0z=0 (1)
x=2y+2z=0 (2)
x+2p—z=0 -++(3)
By Cramer’s Rule for equation(1) and equation(2)
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Therefore x = —4t,y = 6¢,z = 8¢
X —4¢ -2
E=P e B =2 3 i 02 Marks
Z 8t 4
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Eigen vector corresponding to largest eigenvalue A=4is | 3

Q2)a) Let f(x)=sin"'x in [a,b]

1
f(x)= exists in (a,b)
V1-x?

Hence f(x) is differentiable in (a,b) and also it is continuous in [a,b].

S o
By LMVT Seelad): fo=L 1k, 1 s h-sin Sesl)

b_ 1_02 b—a

—————— 02 Marks
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Since a<c<b=a* <c? <b*=-a?>—¢ >—b?=1-a?>1-¢% >1-b2

1 B 1 - 1 e (2) == 01 Mark
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From (1) and (2), we have
- v 3
. " o e ¢ : = b 7 <sinlh-sinla<

7 . ———<SIl H—SIN g <———= --m-m-- 01 Mark
V1-a° b-a Vi-p%  N1-a* \/1 b?

b) Letf(x+h) =cos(x+h), f(x) =cosx
By Taylor’s Theorem,
h? K™
fOe+ ) = FE) +RF' @) + o f () ot —FP @) +
Puth=3"=32=2 and x=45°=§

180 60
c0s(48%) = cos(45° + 3%) = cos(x + h)

= fx+h)
= FOO+RF'@ +L 700+ 2 F7 () + -

=@+ @r QG @)+ () + -0 Mark
fx) =cosx , f (%) = cos (g) = 75 = 07071

Flay=~sinx , (%) = —sin (g) = —\/—1? = —{),7071

f"(x) = —cosx , f”(
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Mx)=sinz-, ¥ (g) = gin (E

and so on.
» cos(48%) =0.7071+(X) (~0.7071) + 2 ( ) (-0.7071) + 2 (= ) (0.7071) 4 -+

= 0.7071 - 0.037023 — 0.0009692 + 0.0000016917 —
= 0.6691078 (approximately) — --------- 03 Marks

0) LetA:Hmx(l—acosic)+bsmx(%j:hr% (1—acosx)+3ax2s1nx+bcosx _l-a+b
X x—> x

We can continue to apply the L’Hospital’s Rule, if 1-a+b=01i.e., a-b =1, -=ccceeeeeev 02 Marks

# finite

Fora-b=1,

A= lim

x>0 3x2

=lim

x>0 6x

0

(1—acosx)+axsinx+bcosx(0)
0

2asinx+axcosx—bsinx[0)

. 3acosx—axsinx— bcosx 3a-b
= lim = finite
x50 6
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i e b,
This finite value is given as o ie.,

Solving the equations a—b =1 and3a—b = 2we obtain a = % and b = —%. ------------ 02 Marks
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-~ lim (—“) is a finite and non-zero.
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- By comparision test , Zun and Zvn behave alike.

Yy =3 L isinthet
But » v, Z —is in the form Z
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Zvn is convergent. Therefore, Zun i5-al80 coNVerEBNL. . ccvwrss sssmmass 02 Marks

Here L =1
a,=0,a,=90

b =-2_j”xzsin mdadx —————————— — — 01 Mark
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Half range sine series is

fx) = i b, sin nx = Z 3{[ o 1)“1 (2)[‘(:‘1‘)13_—1ﬂ}5in mx — — - —01 Mark
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