MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER- 16 EXAMINATION

Model Answer Subject Code:| 17216

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in
the model answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner
may try to assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more
Importance (Not applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated
in the figure. The figures drawn by candidate and model answer may vary. The
examiner may give credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed
constant values may vary and there may be some difference in the candidate’s
answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of
relevant answer based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based
on equivalent concept.

Q. Sub Answer Marking
No. Q. N. Scheme
Q.1 Attempt any TEN of the following: 20
a) If (a—2bi)+(b-3ai)=5+2ifindaandb 02
Ans (a—2bi)+(b-3ai)=5+2i
v a-2bi+b-3ai=5+2i
Y
~(a+b)+(-3a-2b)i=5+2i
~a+b=5
-3a-2b=2
s 2a+2b =10
Y
-3a-2b=2
—a=12
Y
a=-12
b=17 %
b) .2
2+1
Express in the form x + iy, , where x,y € R and i:\/—l 02
2 + 3i
2
2+
Ans ( )
2+ 3i
4+4i+i’
= %
2+ 3i
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Sub Marking
A
Q. N. nswer Scheme
b) 4+ 4i-1 344
2430 243i
3+4i 2-3i
= X
2+3i 2-3i A
_ 6-9i+8i-12i
4 - 9i’
e %
_679|+8|+12
B 449
18 —i
= Z
13
18 1
=——-—i
13 13
02
C) | ff(x)=x"-2x+7findf(0)+ f(2)
%
Ans | f(0)=7
f(2)=16-4+7=19 iz
L f(0)+ f(2)=7+19 1
=26
%
1
d) Iff(x)=16"+1log, x , find the value of f{—j 02
4
Ans f(x)=16"+1log, x ,
1 1
1 L 1
g f(—\=(16)4+logz(—\
vy oy
=2-log,4
=2—Iogz(2)2
=2-2log,?2
=2-2(1)
=0 1
o (x=1) 02
e) Evaluate lim | |
xalk X—l)
Ans N
lim
x—1 X—l
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 172 16
Q. Sub Answer Marking
No. Q. N. Scheme
1 e) (x—1)(x2+x+l) Ve
=lim
x—>1 X -1 %
= Iim(x2+x+1)
x—1 yZ
2
=(1) +1+1
(1) ”
=3
~ 3sinx+4x 02
Evaluate lim ————
f) x>0 7x — 2tan X
3sin x + 4x
Ans lim ——
x>0 7x — 2tan X
3sin x + 4x
Vs
x>0 7X— 2tan x
X
( sin x ) 4x iz
L|Im J
x—>0
C7x ( tan x\
X LX*}O -yz
3(1)+4
S 7-2(1)
Y%
7
5
3 - 27
g) Evaluate lim 02
x>0 sin X
Ans 3" _ 2"
lim
x>0 sin 7z X
(3" -1-2"+1)
e — Vs
= lim X
x>0 SIn 7 X
X
_ ((3 ~1)- (2 -1)\
lim
x—0 X VZ
- (. sinzx)
lim Vs
ano T X J
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
1 g) ((3"-1) (2"-1))
lim -
Xx—0 X X
- (. sinzx)
lim T
ano T X J
(3" —1) (. 2"-1)
lim -1 lim
LX%O X J LX%U X J %
- ( sinzx)
lim s
ano T X J
log3-1log2
(L)~
1 1 (3)
= —(log3-1log2)=—log| —
4 Vs LZJ
d
h) If y=e""cos7x, find ¥ 02
dx
Ans 7x
y =€ CcO0ST7X
d d d
—y=e7x—cos7x+cos7x —e' 1
dx dx dx
d
'.—y:e”(—sin7x).7+cos7x e’ "7
dx 1
d
‘.—y=7e7x(—sin7x+cos7x)
dx
. d 2
)| ity = 1og (xsin2x), find — 0
dx
Ans y = log (xsin 2x)
dy 1 d . JA
—=————/(xsin2x)
dx Xsin 2x dx
1
dy 1 .
— = (xcos2x.2+sin2x.1)
dx Xsin 2x
dy (2xcos2x+sin2x) %
dx_ Xsin 2x
02
. .o dy )
j) Find —,if x = 3sin 46,y = 4co0s 30
dx
Ans X =3sin46,y = 4cos 30
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
1| ) | o ay j s
—=12co0s46 and ——=-12sin340
dé de
dy
dy _deo _-12sin30 %
dx dx  12cos4¢
déo
d_y:fsm39 1
dx cos 46
k) Show that their exist the root of the equation x°—5x—-11=0 between 2 and 3 02
Ans Letf(x)=x3—5x—11 %
f(2)=-13<0
(2)=-13< y,
f(3)=1>0
Iz
. root lies between 2 and 3
Iz
) Solve the following equations by using Jacobi's method (only first iteration) 02
dX-y+z2=4,x+6y+22=9,-x-2y+5z2=2
Ans Initial approximations : x, =y, =z, =0
4+y-12
X=——"
4
9-x-2z2
y= ————
6
5
x=1 y=1.5 7-0.4 1%
2 Attempt any FOUR of the following: 16
a Express(1+i) in polar form
) press(1+1i) inp 04
Ans Letz=1+1i
Re(z):l,lm(z):l
r:|z|:\/1+ :\/2_
1%
71(1\\ T ’
6 = tan -|=—
LlJ 4 1%
Polar form ,z =r(cos@ +isin @)
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
2 a
) .'.1+i:\E(cos£+isin£\ 1
SRy
3 3
(cos26 + jsin 20)5(cose— jsin @) 04
b) Simplify using De-Moiver's theorem >
(cos30 — jsin 39)2(c05549— jsin 549)g
3 3
(cos26 + jsin26)2(cos@ — jsing)
Ans 2
2 il
(cos30 — jsin30) (cos50 — jsin50)s
(cos@ + jsin 6)3(cos¢9+ jsin 0)_3 5
(cos@ + jsin 0)76(c059 + jsin 9)72
.. 3-3+6+2 1
=(cosf + jsin@g)
8 Iz
=(cos@ + jsin@g)
1
=c0s80 + jsin 84 /2
c) Use De-Moiver's theorem to solve x° —1=0 04
Ans | X -1=0
x' =1
Putx’ =z
1
x=12°
z =1+ 0i
Re(z):l,lm(z):o
r=|z|=v1+0=1
0 1
6 =tan " —\:O 72
|7
z=r(coséd +isin@) 1
z=1(cos0+isin0)
Y
In general polar form , z = r(cos(Z;rk +0)+isin(27k + 9))
z=1(cos2zk +isin2zk)
L 1 1
z° = (cos2zk +isin2zk)? £
27k 27k Y
z:cos( " \+isin( 7k . k=0,1,2
s )T )
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
2 c) when k =0
Y2
z, =cos0+isin0=1
when k =1
(2z) . (2z) 1 A y
z,=cos| — |+isin| — |=-—+i— 2
)7 T
when k =
(4 _ (47 1«3 15
z,=c0s| — [+isin| —|=-——-i—
) s
d) Separate into real and imaginary parts of cosh (a +if) 04
Ans cosh(a +ip) or cosh(a+ip)
=cosi(a +ip) or = cosh a cosh (i) +sinhasinh (i) 1
=cos(ia - B) or = cosh a cosh (ig)+sinha.isinhpg 1
= CcOoSia cos g +sinia sin g
=cosha cos g +isinhasin g or =coshacos g +isinha sinh g 1
.. Real part =cosha cos g and Imaginary part = sinh a sin g 1
e)
Iff(x)= show thatf[f{f(x)}}:x 04
A 1-x
ns
FLE{f (0} ]
~ fff{ 1 }1
L L]
Y2
[ 1
Lo
R
1-
17 1-x] 72
_ fF 1-x |
Ll—x—lJ
_T1ox] 1
[ x|
_ 1
_1 (1-x) Yo
L -x )
B 1
- 1-x iz
1+
X
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. | Q.N. Scheme
2 e) X
1
1
=X
) it (x)=x*—3x+4 findx iff (1-x)=f(2x+1) 04
Ans | f(1-x)=(1-x) -3(1-x)+4
=1-2X+X —3+3x+4
=x 4 xX+2 1
f(2x+1)
—(2x+1) —3(2x+1)+4
=4x* +4x+1-6x-3+4
=4x° - 2x+2 1
Givenf (1-x)=f(2x+1)
X x+2=4x"-2x+2 A
S =3x"+3x=0
2 %
L 3x =3x=0
3x(x-1)=0
L x=0,1 VetV
3 Attempt any FOUR of the following: 16
a) 2x -3
Ify="f(x)= show thatx = f (y) 04
3x -2
2y -3 1
Ans | f(y)= 4 V2
3y -2
2(2x—3\_
~ 3x—2J 1
3(2x—3\_2
3x -2
2(2x-3)-3(3x-2)
_ 3x—2 1
3(2x-3)-2(3x-2)
3x -2
4x-6-9 6
6x-9-6x+14
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
3 a) _ —5x 2
,5 %
=X
b) Evaluate lim X _ZX_G 04
23 X" —-3X" +x-3
Ans x’—x-6
lim 3 .
=23 X" —3x" +x-3
. (x=3)(x+2)
=i
HSxz(x—?,)+1(x—3)
(x=3)(x+2)
= lim
HS(x2+1)(x—3) 1
(x+2)
= lim
X%3(X2+1) 1
B 3+ 2
(3) +1 !
_ 5
10
_ 1
_2 1
4
c) Evaluate Iim( * . ) 04
HZLX—Z X —ZXJ
Ans X 4 )
lim -
HzLX—Z X —ZXJ
=Iim( x 4 | i
X%foz x(fo)J
( x2 4 \
= lim - 1
Hz(x(x—z) x(x—Z)J
. x’ -4
= lim
=2 x(x=-2)
(x—2)(x+2) %
= lim
X— 2 X(X—Z)
:”m(x+2) Y
X—> 2 X
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

WINTER - 16 EXAMINATION

Model Answer

Subject Code: 172 16

. u arkin
Q Sub Marking
No. Q. N. Scheme
3 c) 2+2 2
2
4
2
=2 1
2sin @ —sin 26
d) Evaluate lim —————— 04
60— 0 6
Ans . 2sin@ —sin 20
lim ——
050 03
. 2sin@ —2sin@ coséd
=I€I40 93 %
2sin@ (1-cosd)
= lim
050 g3
0
25in925in2{}
2
= lim 1
050 o3
o[ 0)
esm k;J 1
sin
=41lim 72
050 @ 0°
( AR
) ‘ sin| — |
(. sing), | LZJ 1 1
=4 lim | 1 =
(090 0 J‘ 050 g 2 |
Loz
(1Y) %
:4(1)L1.—J
2
4
4
=1 %
6 -3"-2"+1
e) Evaluate lim ————— 04
x—>0 X
Ans 6 -3 _2% 41
:||m—2
x—>0 X 1
32 -3 -2"+1
= lim .
x—>0 X
3*(2*—1)—(2*—1)
= lim
Xx—>0 X2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
3 e) (3" -1)(2" -1) 1
= lim .
Xx—0 X
( 3"-1)  2°-1)
=|I|m ||I|m | 1
kx~>0 X jkxao X }
=(log3) (I 2
(log3)(log2) 1
f | Evaluate f (x) - log| =) that f (a)+ f(b)= ] 222
valuate f (x) = lo ,prove tha a)+ =
ng—xJ P ) k1+abj 04
Ans (1+a) (1+Db) Yat¥a
f(a)+f(b):IoL J L J
Y
| (1+a 1+b)
=lo
ng—a l—bJ
(1+a+b+ab) Y
=log| ————
Ll—a—b+ab}
(l a+b )
f(a+b\_ I +1+ab} %
Ll+abJ_ |1 a+b ‘
L 1+ab)
((1+ab+a+b )
_ I 1+ ab I A
1+ ab - a+b
L 1+ ab J
:|OQ(M\ 1%
lfafb+abJ
((a+b)
-.f(a)+f(b)=fL1+abJ Y
OR
(1+a) (1+b) Vot+¥h
f f(b)=1 |
el el
_ (1+a 1+b) A
L_a I b)
B (1+a+b+ab) 1%
- L—a—b+abJ ,
| ((1+ab+a+b )
=lo
ng+ab a+h) Y
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. | Q.N. Scheme
3 f) ( (a+b))
| 1JrL1+ abJ |
= Iog| \ 1
| ((a+b )|
1-
L L1+ abJJ
_ f( a+b) A
L1+ abJ
4 Attempt any FOUR of the following: 16
a) N . R _—
Using first principle of derivative find derivative of f (x) = CO0S X 04
Ans | 4y f(x+h)=f(x)
— = 1lim
dx h—-0 h
1
dy . cos(x+h)-cosx
— = lim
dX h—>0 h
o x+h+x) | (x+h-x)
—-2sin sin| ——— 1
dy . L 2 2
— = lim
dX h—0 h
o (2x+hY _ (h)
sin sin| —
d 2 2
Y2 )2
dx h—0 h
( (hY) )
dy e AR PY BN
— — 2 lim sin i = 1
dx Lh»o k 2 JJ| h>0 E 2 |
oz
d 1
—y=—2(sin X)—
dx 2 iz
d
—y:—sinx iz
dx
] ) ] d dv dv 04
b) If u and v are differentiable functions of x then prove that —(uv) =u—+Vv—
dx dx dx
Ans Giveny =uv
Let Su,6v,0y are small increments in u,v, y respectively corresponding
to increment §x in x.
%
LYy+8y=(u+dsu)(v+ov)
1
Yy+0Yy=UV+USV+VIU+IUdV %2
Yy =UV+USV+VSU+IUdV -y
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
4 b) SY=UV+USV+VSU+JSUSV —uv
Yy =UdV+VoUu+oudv y
2
“Su,dv are very small.
~ oudv is negligible.
oYy =UuUdv+Vvou
.(5y usv+vou y
.6x I X ’
.0 ou
lim —=ulim —+vlim —
5x=>0 §x x>0 §X §x=>0 §x 1
dy dv du
—=Uu—+V— 1
dx dx dx
COS X
c) Ify—tanl(—j ind — 04
1+sinx dx
COS X
Ans y = tan_1 {—J
1+ sinx
dy 1 d_( CosS X ) v,
dx ( coS X \2 de1+sin XJ
14| ———
L1+sin XJ
dy 1 ((1+sin x)(=sin x)=cos x (0 + cos x) ) 1
dx ) L (1+sin x)2
+
Ll+smx
dy 1 (—smx—sm X —COS x\
-2 _ \
dx ) t (1+sin x) J 72
+
L1+S|nx
dy -1 (5|nx+sm X + COS x\
dx ) cosx ) L (1+sin x)2 J
+
Ll+sm XJ
dy -1 ( sin x +1 )
dx . ( cosx \Zt(l+sinx)zj
b
L1+sin XJ
dy -1 ( 1 3\
dx  (1+sin x)ercoszxlirSin XJ Ve
(1+sin x)2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. Q. N. Scheme
4 c) dy -1 i
dx 1+ 2sinx+sin®x+cos’x
1+ sinx
dy —(1+sinx)
dx_1+25inx+1
dy —(1+sinx)
.dx_ 2+ 2sin x
..d_y:f(1+sinx) 1
dx  2(1+sinx)
Y
d -1
dx 2
OR
o cosx )
y = tan
L1+sinxJ
(") ]
2
y = tan "l L J | 1
| (7 |
1+cosL——xJ
| )
(Zsin(l i\cos 1 i\\|
4 2 4 2
y = tan ‘| L J L J| 1
| 7 X ) |
2cos | —— —
| (s 2) )
L X))
y =tan " tanfl——\ 1
S VErY)
T X
y=—- =
4 2 b
dy -1
dx 2 %
OR
L cosx )
y = tan
1+sinxJ
COS X Vs
sotany =
1+ sinx
, dy (1+sinx)(-sinx)-cosx(0+cosx) 1%
s.secty—= -
dx (1+sin x)
dy —sin x —sin’ x - cos” x
s secly—= - %
dx (1+sin x)
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. | Q.N. Scheme
4 . dy —(sin x+sin” x + cos” x) %
sec’y—-= -
dx (1+sin x)
d —(sinx+1
seczy—yz(—z) Iz
dx  (1+sinx)
, dy -1
sec’y—= —
dx 1+sinx
dy -1
. - A
dx sec” y(1l+sinx)
d
d) If 4x +3y =log(4x-3y) find il 04
dx
Ans
4x+3y =1log(4x-3y)
d 1 d
cag3d o= O (4x-3y) Y
dx 4x -3y dx
d 1
L4322 s 1
dx 4x—3yL dx J
d 4 3 d
'.4+3—y: - 9@
dx 4x-3y 4x-3y dx A
d 3 d 4
'.3—y+——y=——4
dx 4x-3y dx 4x-3y
( 1 dy [ 1 ) %
L3l ——— | — =4 ————— 1
L 4x—3yJ L4x—3y J
(4x-3y+1)dy (1-4x+3y)
J————— | — =4 —— %
L 4x -3y de L 4x -3y J
d (1-4x+3y ) 4x-3y )
324 Y 4 iz
dx 4x -3y JL4X—3y+lJ
dy 4(1-4x+3y)
&y _Z,2Z2x+dy %
dx 3L4x—3y+lj
e) 3 2 5 dy y
Ifx".y" =(x+y) show that —=— 04
dx  x
Ans Iog(x3y2)=log(x+ y)5 %
logx® + log yzzlog(x+ y)5
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Q. Sub Answer Marking
No. | Q.N. Scheme
4 e) 3logx+2logy =5log(x+y) )
1 1d 1 d
3—+2——y:5 (1+_y\ 1
X y dx X+Yy de
3 2dy 5 (5 \dy
it A i el
X ydx x+y Lx+yjdx
(2 5 \dy 5 3
Ly x+dex X+Yy X 1
(2x+2y—5y\dy 5x —3x -3y
y(x+y) dx x(x+y)
(2x-3y\dy 2x-3y
y dx X Ve
dy _y y
dx X 2
: _ody ™ 04
f) If x=a(20 -sin20) andy = a(l1-cos26) find — at = —
dx 4
Ans x=a(260 -sin26),y =a(l-cos26)
dx
—=a(2-2co0s20)
do
dx 1
~——=2a(l-cos20)
deo
d
'.—y:2asin29 1
do
dy
LAy _de
Cdx  dx
déo
dy 2asin 260
L ff ey ”
dx 2a(l-cos20)
~dy sin 26
" dx  1-co0s20
T
at 0 = —
4
sin2(£\
d_y_#
d 1
X 1—c032(£\ Ve
L4
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 172 16
Q. Sub Answer Marking
No. Q. N. Scheme
4 f sin(z\
ay 2
d 1—cos(£
L2)
dy 1
dx 1-0
dy 1
dx
OR
x=a(20 -sin26),y =a(l-cos26)
dx
—=a(2-2co0s20)
do
d
'.—X:Za(l—c052€) 1
do
d
" —y: 2asin 26 1
do
dy
L4y _do
Cdx o dx
do
_ d_y_ 2asin 26

Cdx 2a(l-cos20)
. dy sin 26

“dx  1-cos24

' dy 2sin#cosd

.dx_ 2sin’ @
~dy cosd
'dx sin @
d
-.—y:cote
dx

T
at 9 = —

4

T

— =cot—
dx 4
dy
dx

V2

V2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
Sub Marking
A
Q. N. nswer Scheme
Attempt any FOUR of the following: 16
) 5X—1)tanx 04
a Evaluate It ———
=0 \Jx* +16 - 4
Ans (5X 1)tanx
H(’\/x +16 - 4
(5X 1)tanx Nx’ 416 + 4 1
H° x’+16 — 4 \/x +16 + 4
(SX—l)tan x(\/x2+l6+4)
= It
x—>0 x> +16 -16
(5X—1)tan x(\/x2+16+4) 1
= It .
x—0 X
([ 5°-1) t
= It |(It anx\(It x/x2+16+4)
kxao X )ano X J x—> 0
:(I095)(1)(\/16+4) 1
=(log5)(1)(4+4)
=8log5s 1
| -1 3
b) Evaluate: It L09x-09° 04
x—>3 X—3
Ans 9’ log x — log 3
x—3 X_3
Putx=3+hasx —>3,h—> 0
. log(3+h)-log3 1
h-o0 3+h-3
og[ 25"
s )
h—0 h
( 1
= It —log|1l+ —
haOh L SJ
.
= It log l+—\h %
h—0 L 3J
[ i"|§
:Iog| It (1+—\ | Iz
h—»OL 3J J|
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17216
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5 b) : Iz
=loge
1
= —loge
3
1
=3 v,
C) Using Bisection method find the approximate root of the equation x°—5x+1=0 04
(three iterations only)
Ans Letf(x)=x3—5x+1
1
f(2)=-1<0 %
f(3)=13>0 1
s root lies in (2,3) A
b 2+3
x1:a+ s V2
2 2
f(x,)=4.125>0 iz
the root lies in (2,2.5)
a+ x 2+2.5
=, =2.25 %
f(x,)=1.14>0 i
the root lies in (2,2.25)
a+ X, 2+2.25
X, = P > =2.125 V2
OR
Letf(x):x3—5x+1
iz
f(2)=-1<0
£(3)=13>0 %
-~ root lies in (2,3) iz
. a+b
Iterations | a b x== f(x)
I 2 3 2.5 4.125 1
] 2| 25 2.25 1.14 1
i 2 | 225 2.125 --- v,
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5 d) Find the root of x> = x—1 =0 by using Regula Falsi method up to third approximation. 04
Ans Letf(x):xz—x—l
f(l)=-1<0 %
f(2)=1>0 y
- the root lies in (1,2)
%
af (b)-bf (a) 1(1)-2(-1)
X, = = =1.5
f(b)-f(a) 1+1 %
f(x,)=-0.25<0 A
the root lies in (1.5,2)
1.5(1)-2(-0.25)
X = =1.6
’ 1+0.25 v
f(x,)=-0.04<0 Y
the root lies in (1.6,2)
1.6(1)-2(-0.04
X, = - 2( )=1.615 iz
1+0.04
OR
Letf(x)=x2—x—1 v,
f(1)=-1<0
%
f(2)=1>0
- the root lies in (1,2) V2
. af (b)-bf (a)
Iterations a b f(a) f(b) | x=—" f(x)
f(b)-f(a)
I 1 2 -1 1 1.5 -0.25 1
1 15 2 -0.25 1 1.6 -0.04 1
Il 1.6 2 -0.04 1 1.615 v,
2
e) Find the positive root of x'+x-1=0 by Newton-Raphson method up to three
iterations only 04
Ans
Letf(x):x3+xfl
F(0)=-1<0 %
f(1)=1>0 i
f'(x):3x2+1 1
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5 e) Initial root x,=1
" f'(l):4
f(x f(1
X, = X, - (°):1— ()=0.75 1
f(x) (@)
f (0.75)
X, =0.75 - — =0.686 1
f (0.75)
f (0.686) iz
X, =0.686—-— =0.682
f (0.686)
OR
Letf(x)=x3+x—1
f(0)=-1<0 V2
f(1)=1>0 %
. 2
f (x):3x +1 Y
Initial root x,=1
f(x)
R NS
x>+ x-1
X, = X— >
3x"+1
3+ x - x - x+1
X, = 5
3x"+1
2x° +1
X, = — 1
3x"+1
f'(1)=4
Y
x, =0.75
x, = 0.686 1
x, =0.682 1
f) Use Newton-Raphson method to find \3/20 correct to three decimal places. 04
(third iteration)
Ans | Letx =320
L x =20
L x -20=0
f(x)= x> - 20
f(2)=-12<0 v,
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5 f) | f@3)=7>0 %
f'(x):3x2 %
Initial root x,=3
L f(3)=27
f(x f(3
X, = X, - ) 10,0 1
f(x) 1)
f(2.741)
X, =2.74 - — =2.715
f (2.741) 1
f(2.715
x,=271- ,( ) =2.714 %
f (2.715)
OR
Let x = /20
x> =20
x> -20=
o f(x)= x° - 20
Ya
f(2)=-12<0
f(3)=7>0 /2
f'(x)=3x Y
Initial root x,=3
L f(3)=27
f(x) x> - 20
X, = X— =X - -
f(x) 3x
B 3x° = x*+ 20
- 3x’
2x° +20
= - 1
3X
X, = 2.741 v
X, = 2.715 y
X, =2.714
Y
6 Attempt any FOUR of the following: 16
d? d
a) Ify = (x+4/x"+1)" showthat(x2+1) 2,+x—y—m2y=0 04
dx dx
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6 Ans = \"
y:(x+ x2+1)
d g — 2
'.—y:m(x+ x*+1 —(x+ x2+1)
dx dx
d m-1( 1
_y:m(x+\/x2+1) |1+ ———2x | Y
dx L 24x  +1
d m-1 x )
'.—y:m(x+\/xz+1) |1+ ——|
dx L WxP+1)
dy \/z_m’l(x/x2+1+x\
—= (x+ X" +1 —_—
dx L Vx+1 J
1
d m 1
—yzm(x+\/x2+1)
dx x+1
dy 1
e
X x“+1
d
'.\/x2+1—y=my
dx
2
d 1
(X2+1)(d_yJ =m’y? %
X
2
dy d d d
(x2+1) il Z (ay) 2x_2m2y—y 1
dx dx dej dx
d d
(x2+1) Z+—yx_mzy A
dx dx
d d
(x2+1) y+x—y—m2y=
dx dx
_ . o d’y i
b) If x =2cost-cos2t,y =2sint-sin 2t find —Zattz— 04
dx 2
Ans X =2cost—cos2t,y = 2sint—sin 2t
dx
— = -2sint+ 2sin 2t Y
dt
d
—y:2005t—20052t
dt Y
dy
C9y _ de
Cdx dx
dt
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6 b) ~dy  2cost-2cos2t
Cdx -2sint+ 2sin 2t L
~dy cost-cos2t /2
Cdx —sint+sin 2t
d?y (-sint+sin2t)(-sint+2sin2t)- (cost-cos2t)(-cost+2cos2t) dt
E I i . 2 _ 1
dx (-sint+sin 2t) dx
dzy_(—sint+sin2t)(—sint+25in2t)—(cost—cosZt)(—cost+20052t) 1
dx’ (—sint+sin2t)2 (-2sint+ 2sin 2t)
dzy7(—sint+sin2t)(—sint+25in2t)—(cost—cosZt)(—cost+20032t)
dx” 2(—sint+sin2t)3
dzy sin“t+2sin’ 2t - 3sintsin 2t + cos’ t+2cos’ 2t — 3costcos 2t
: = 1
dx” 2(—sint+sin2t)3 2
T
att = —
2
, sin? s 2sint2| | “gsin| = Jsin2| |+ cost |+ 2cos 2| |- scos| - |cos2| |
ay )T ) T )T )T ) T ) )
=
v 2( sin(” st(”w
_ + -
)
Cdfy (1) +0-0+04+2(-1) -0
dx” 2(-1+0)’
dzy_ 3
dx’ )
4y s 1
dx* -2
c) Solve the following equations by Gauss elimination method 04
X+2y+3z=14 , 3x+3y+5z=24 , 4x+5y+7z=235
Ans
X+2y+3z=14
3x+3y+5z=24
4x+5y+ 7z =235
3X+6y+9z =42 4x+8y+12z =56
3x+3y+5z=24 and 4x +5y+72=35
3y+4z=18 3y +5z =21 Yo+
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6 c) 3y+4z=18
3y+5z=21
-z=-3
z=3 1
x=1
1
y =2
z=3 1
Note: In the above solution, first x is eliminated and then y is eliminated to find the
value of z first. If in case the problem is solved by elimination of another unknown
I. e., either first y or z, appropriate marks to be given as per above scheme of
marking.
d) Solve the following equations by Jacobi’s method (take three iterations) 04
5x+2y+z2=12,x+4y+2z2=15x+2y+52=20
1
Ans x=—(12-2y-12)
5
1(15 217)
y =— -X-2z
4
1 1
z=—(20-x-2y
5( )
Starting with x, =y =2,=0
X, =2.4
y, =3.75
1
z, = 4
x,=0.1
y, =1.15
z,=2.02 1
X, =1.536
y, =2.715
z, =3.52 1
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6 e) Solve the equations by Gauss-Seidel method up to two iterations 04
10x+2y+z=9, x+10y-z=-22, -2x+3y+10z =22
—(s-2y-2)
X=—(9-2y-1z2
Ans 10
—(-22-x+2)
y=—(-22-x+1z2
10
1 1
z=—(22+2x-3y)
6
Starting with y, =2z, =0
x, =0.9
y, = -2.29 1%
z, =3.067
x, =1.051
y, =-1.998 1%
z, =3.009
f) Solve the following equations by Jacobi’s method (take three iterations) 04
10x+y+2z=12,x+10y+2z=12,x+y+10z =12
1
Ans x=—(12-y-1)
10
~(12-x-1)
y=— - X-1z
10
—(12-x-) 1
z=— -X-y
10
Starting with x, =y, =2,=0
X, =1.2
y,=1.2 1
z, =12
x,=0.96
1
y, =0.96
z,=0.96
x, =1.008
y, =1.008
1
z,=1.008
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Important Note

In the solution of the question paper, wherever possible all the possible
alternative methods of solution are given for the sake of convenience. Still student
may follow a method other than the given herein. In such case, first see whether the
method falls within the scope of the curriculum, and then only give appropriate
marks in accordance with the scheme of marking.
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