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

Page No: 01/29
SUMMER - 2016 EXAMINATION
MODEL ANSWER

Subject: ENGINEERING MATHEMATICS (EMS)
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 the candidate and those in the 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 the model
answer.

6) In case of some questions credit may be given by judgment 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.
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1. Attempt any TEN of the following: 20
a) If 3a -7+ 2bi=5i+ia-5b,find a,b
Ans (3a-7+5b)+(2b-5-a)i=0 Y2
~3a-7+5b=0
2b-5-a=0
3a+5b=7 L
-a+2b=5
~3a+5b=7
-3a+6b=15
11b = 22
b=2 &
Ao 1 02
- Y
b) Ifz=1+i~/3 show thatz>+4 =27
Ans | 7% 44
2
:(1+iJ3_) +4 s
:1+2i\/3_+3i2+4
Y5
—1+2i3-3+4
— 24 2i3 Ya
02
:2(1+i\/3T)
=27z 7
OR
LH.S.=z+4
2
=(1+i\/3_) +4 2
:1+2i\/3_+3i2+4 L
—1+2i3-3+4
Yo
— 2+ 2if3
RH.S.=2z
:z(1+iﬁ)
02
=2+2i43=L.H.S. Y%
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1. C) Define even and odd function.
Ans Even function:-
If f (-x)=f (x) then function is even function. 1
Odd function:-
Iff (-x)=—f(x) then function is odd function 1 02
d) If f (x)=sinx show thatf(Sx)=3f(x)—4f3(x)
Ans | L.H.S.= f(3x)
Y%
=sin 3x
= 3sin x - 4sin’ x 1
:3f(x)—4f3(x) 1 02
=R.H.S.
OR
RH.S.=3f(x)-4f(x) s
=3sin x - 4sin’ x 1
=sin 3x 02
1
- (3x) 72
=L.H.S.
e 1 1
) Evaluate: Ilim ( - )
X1 Lx—l X —xJ
1 1
ANns | im - — )
x—>1 Lx—l X —xJ
(1 1) 1
=1lim - /2
b x=1 x(x-1)
( X -1 \
=1l
Xx—>1 LX(X_]_) ]/2
1 Y%
=lim —
X—>1 X
1 Yy 02
1 1
OR lim ( -— )
x>l Lx—l X —XJ
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1 | (1 1) Ya
= lim _
X1 Lx—l x(x—l)J
=lim ! (l—i\
X1 x—lk XJ
1 (x-1)
=i 1
Xlinl x—lL X J g
1
=lim — 1y 02
Xx—1 X
=1 1,
f) Evaluate lim M
xX—>0 X
I cosS5x —cos3x
Ans | T N
S (5x+3x) . (5x-3x)
-2sin sin
L 2 2 1
=lim .
Xx—>0 X
. —2sin 4xsin x
=lim —
Xx—>0 X
= lim _ZSi—nA'XSin X 1
x—>0 X X
_ o tim S|n4x\4(“m sin x )
e )i )
=-2(1)4(1) Yo
= _8 v, 02
(1+ x\*
) Evaluate lim L J
x— 0 1_ X
Ans | lim (1+x )
x—>0 Ll_ XJ
. Vs
(1+ x)>
= lim T
x—>0 (1_ X);
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1. L Ya
lim (1+ x)x
T KA
LHWL (1 - X) X J
_ & Vo
° 1, 02
=e

d sin x
h) | Fing L jry - 20X

dx 1-cosx
sin x
Ans | - >""
1-cosx
dy (1-cosx)cosx—sinx(0+sinx) 1%
dx (1-cosx)’

2 .2
dy cosx—-cos x-—sin" x

dx (1—cosx)2

2 -2
dy cosx —(cos” x+sin” x)

dx (1—cosx)2
d_y_ cosx—1

dx (1-cos x)2

dy —(1-cosx)

dx  (1-cos x)2

dy -1 y
= __ - 2
dx 1-cosx 02
d
i) If y = log(sec x + tan x) find L

Ans | y =log(secx+ tan x)

d 1 1
—y:—secxtanx+seczx) 1%

dx  (secx+ tan x)

dy sec x(sec X + tan x)

dx sec x + tan x 02

y
—— =sec X 1
dx
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1. j d
) If tan’l(xzwtyz):a2 find bt
dx
Ans tan_l(x2+y2)=a2
x*+y? = tan (az)
d
2x + 2y—y: 0 1%
dx
dy -x
e G
k) Using Bisection method find the root of x’-x-1=0 (two iterations
Ans only)
Let f (x)= xP-x-1=0
Ya
f(1)=-1
f(2)=5 Yo
- the rootis in (1,2)
a+b 1+2
X, = = =15 Y2
2 2
f(1.5)=0.875>0
- the root is in (1,1.5) 02
X, +b 1+1.5 2
X, = = =1.25
2 2
OR
Let f(x)= x®P-x-1
f(1)=-1 Yy
f(2)=5 Yo
- the rootis in (1,2)
Iteration a+b
a b X = f(x)
2
1
| 1| 2 15 0.875 /2
I 1] 15| 125 " 02
)] Find by Jacobis method , the first iteration only, for the following
equation 5x—-y=9, x-5y+z=-4, y-5z=6
Ans |, _9*+Y
5
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1. —4-x-12
y:
-5
6-y
71=—
_5 1
Initial approximations : x, =y, =z, =0
9
x=—=1.8
5
4
y=—=0.8
5
6
1=—=-12 1 02
-5
. 16
2, Attempt any FOUR of the following:
(2+i)°
a) Find the complex conjugate of ————
2 + 3i
2
Ans (2+1)
2+ 3i
44+ 4i+i°
_ararr Yy
2 + 3i
4+ 4i-1 3+ 4i Ya
2 + 3i 2+ 3i
3+4i 2-3i
= x Ya
2+3i 2-3i
6 —9i+8i-12i"
= ) ]/2
4 - 9i
6-9i+8i+12
4+9 1
18—
13
18 1 1
=—-—i
13 13
18 1
Conjugate is —+ —i Ya 04
13 13
b) Simplify using De-Moiver's theorem

4

(cos36 +isin 36’)4 (cos56 —isin 59)5

2
{cos%& +isin %0}3 {cosge —isin :0}10
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2. Ans \ :
(cos30 +isin30) (cos50 —isin56)
(cosge+i5| 30\3 cosi —isinie\
L 2 2 J L 5 J
(cose+|sm6?) (cos¢9+|5|n0)4 2
(cos@+|sm9) (cos@+|sm9)
= (cos@ +isin 0)12747%8 1
:(cosaJrisina)13 1
=¢0s130 +sinl1360 04
Y%
C) Using Euler's exponential formula prove that

i) sin“@ +cos’ 0 =1
ii) cosh?@ —sinh’ 6 =1
Ans | i)sin’@ +cos’ @

R . 2 R . 2
(e’ —e™Y (e +e )
R SR S

- | B | 7
¢ 2t ) U 2 )
e e ) e e e )
_ —l(ez.e _9eie i efzue) (ezie +2e%e 1, efzue) 1
4 4
1 o _-io 1 0 Y2
- (4 = (4
S(see )= 2 (a7 |
=1 &
iiycosh?6® —sinh? 6
l(e‘g+e9\|2 |(ee—eg\; A
‘. 2 ) LU 2 )
_i I’} az_i H_ 702
_4(e +e ) 4(e e )
1 20 0 20 0 -6 -20 ]/
- 2 —(e? -2 2
4(e +2e’e " +e ) 4( e’e’ +e )
1 0 -0 1 0
= (4 =—(4 L
Haee ") = 2 ae?) |,
=1

Yo
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2. d) Use De-Moiver's theorem to solve the equation x'-1=0
Ans x_-1=0
x® =1
Putx’ =1z
1
X=1z2°%
. z=1+0i
Re(z):l,lm(z):O
r=l|z|=1+0=1 &
0)
9 =tan | —|=0
an LIJ 1,
z=r(cosd +isin @) 1
z=1(cos0+isin0)
In general polar form , z = r(cos(2zk + @)+ isin(27k +0))
z=1(cos2zk +isin2zk) 2
L 1
z® = (cos2zk +isin2zk)?
k 27k
Z = CcOos \+isin(L\ : k=0,1,2
) S z
when k =0
z,=cos0+isin0=1 Y
when k =1
(22) (27} 1 3
Z, =C0S| — |+isin] —|=—-——+i—
: L 3 J L 3 J 2 2 2
when k =2
(4z)  (4x 1 3
z, =cos| — [+isin| — |=-—-i— 1, 04
S )TN
X+3 3+5X
e) Iff(x)= and t = then show that f (t) = x
4x -5 4x -1
t+3
Ans | f(1)= 7
4t -5
3+5x
+ 3
_ 4x -1
3+5x Y
4( \—5
L4x—1 J
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5 3+5x+3(4x-1)
' _ 4x-1 1
4(3+5x)-5(4x-1)
4x -1
B 3+5x+12x -3 1
124 20x-20x+5
_irx s
17
. v, 04
f) . (2
Iff (t)=50sin(50zt+0.04), show thatf | — = f(t)
[ 100 J
Ans
(2 \ o (2 )
fl—+t|=50sin| 507 —+t|+0.04 1
LIOO J L Lloo J J
= 50sin (7 +507t+0.04) 1
= -50sin (507t +0.04) 1
=- 1) 1 04
3. Attempt any FOUR of the following: 16
a) Iff(x)= x” + 3 then find the value of x for which f (x)=f(2x+1)
Ans f(2x+1)
=(2x+1)2+3
, 1
=4x" +4x+1+3
—4x° 1 4x+ 4 1
Given f (x)= f (2x+1)
X 43=4x"+4x+ 4 Ya
L =3x - 4x-1=0 A
S3x +4x+1=0
(x+l)(3x+l)=0
ot
SLoX=-1, N Yol
"""""""""""" - 04
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3. b) Iff(x)=16x+logzxthen find the value off(%j f{%}
Ans f(x)=16"+log, x
(1) (1)
fl—| =f]—
CYARETY
. (1)
:(16)16+Iog2 — 1
16
i )
=-2.811
(1) 1 (1) Ll w
fl—1=(16)2 +log,| —
YRt Y 1
=3
OR
f(x)=16"+1log, x
g f{iJ—(l6)i+logz{£J 1
4 4
Yo
=0
ER T &
()]
(1) 2
fl—|=(16)2+log,| — 1
(z)- e e ) )
-3 04
C) Evaluate: lim x -4
2 fx 12 - J3x -2
Ans . -4 Jx+2 +3x-2 1,
=i X
HZx/x+2—«/3x—2 «/x+2+«/3x—2
(x2—4)(\/x+2+\/3x—2) v,
= lim
x> 2 2-(3x-2
X + (3x ) 1
(x2—4)(\/x+2+\/3x—2)
= 1i
XLmZ -2x+ 4
(x—2)(x+2)(\/x+2+\/3x—2)
= li
o -2(x-2)
(x+2)(«/x+2+\/3x—2) 1
= lim
X— 2 _2
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1
3. (2+2)(\/2+2+\/6—2) 72
B -2
04
=_8 )
log x —log 3
d) Evaluate: Iimu
Xx— 3 X_3
Ans Putx=3+hasx—>3,h—> 0
log(3+h)-1log3 1
=lim
h0 3+h-3
| (3+h)
0g
3
=lim L J
h—o0 h
1
( 3
=lim —log| 1+ —
h~>0h L J
1
(, hn Y%
:IlmlogL1+—J
h—0 3
1
[ s
h \h
:Iog'lim(l+—\ | 2
| haOL 3J |
L i
=loge Y%
= —loge
3
1
== & 04
3
4"+ 477 -2
e) Evaluate: lim
x—>0 i
Ans Xsin x
1
4" 4 —-2 1
— lim 4
x>0 Xsin x
2
(4*) +1-2.4"
- Yy
= lim 4
x>0 Xsin x
(4 -1)
4" -1 X 1
= lim ——x x — 1
x>0 X sinx 4"
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2
3. ([ 4"-1) x (1) 1
= li | [ lim — 2
kx»o X ) LXHOSinXJL‘l J
2
= (log4)" (1) 1 04
2
=(log 4) 1y
sin @ —cosd
f) Evaluate: lim ————
6»1 7
4 60— —
4
Ans Put9=1+h,ase—>£,h—>0
4 4
(= ) (r 3 1
smL—Jr hJ—cosLZJr hJ
4
=1lim
h—-0 V4 T
7+h_7
4 4
s T ( T o)
sin —cosh+ cos —sinh-] cos —cosh—-sin —sinh
, 4 L 4 4 J 1
= lim
h—0 h
1 " 1 o (1 o 1 _h\ 1
—=c0sh+ —=sinh—-| —=cosh—- —=sin h
P R A R R
h—0 h
! h ! inh ! h ! inh
——=cosh+ —=sinh—- —=cosh+ —=sin
2 J2 2 J2
= lim 1
h—0 h
2
——=sinh Y
A2
=lim ————
h—0 h
sinh
:\/Z_(Iim ) 04
Ln—»o h J
_ 5 s
. 16
4. Attempt any FOUR of the following:
a) Using first principal find the derivative of f (x) = x", xeR
Ans | dy  f(x+h)-f(x)
— = lim
dX h—0 h
d Xx+h) —x
9 1) 1
dX h—0 h
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4. n(n-1
x" +nx""h+ gxmzhz +..+h"=x"
Y im 2! 1
dX h—>0 h
n(n-1
nx"h + ( )x"’Zh +..+h"
dy . 21
—=1lim
dX h—0 h
n(n-1 )
hinx"" + ( ) "Phe .+ h" &
21
—y:Iim \ /
dX h—-0 h
dy . ( n-1 n(n_l) n-2 n-1 &
—=lim|nx "+ ———x "h+..+h |
dx o 21 )
d
Y "™ io0+.40 Y%
o 04
dx 72
b) If u and v are differentiable functions of x and if y = uv,then prove that
dy dv dy
—=Uu—+V—
dx dx dx
Ans Giveny =uv
Let du,dv,dy are small increments in u,v, y respectively corresponding
to increment §x in Xx.
Ly+8y=(u+du)(v+v)
Y+8Y=UV+USYV+VSU+SUdV 1
SYy=UV+USV+VIU+IUSV -y
OYy=UV+USV+VIU+ UV —UV
Oy =USV+VoU+dudv Y2
“ 5u,dv are very small.
s oudv is negligible.
L0y =UdvV+VoU
5_y: usv+vou A
o X X
.0y .6V - Su 1
lim —=ulim —+vlim —
Sx—>0 5X o‘ané‘X a‘xaogx
d dv du
Fo 1
dx dx dx 04
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4. C) d 2x
Find — ify:tan’1(—2\
dx L1+35x
2X
Ans y = taln'l{—2 )
1+ 35x
[ 7x-5x )
y =tan " 1
1+(7x)(5x)
y = tan'1(7x)—tan' (5x) 1
dy 1 ; 1 .
T = x 1%
dx 1+ (7x) 1+(5x)
' dy 7 5
Cdx 1+49x7 1+25% 1 04
d 3 2 5 dy y
) Ifx’y" =(x+y) show that —=—
dx X
Ans s 5
X'y = (x+y) 1%
5
g Iog(xsyz):log(x+ y) "
~ logx’ + log y2:5Iog(x+ y)
Yo
- 3logx+2logy=5log(x+y)
1 1 dy [ 1 (  dy)] 1
L3—+2——=5 Ll J
X y dx Lx+y J
3 2dy 5 (5 \dy
.22 " -
X ydx x+y Lx+dex
(2 5 )d 5 3
ey e
y X+y)dx x+y X
.(2x+2y—5y\d_y 5x -3x -3y
y(x+y) dx Xx(x+y)
2x -3 d 2x -3
((2x-38yldy 2x-3y ”
y dx X
dy vy
=_-2 2 04
dx  x
L
1-x)2 d
e) Ify = (5 ) lflnd—y
(x+1);(2x+1)7 dx
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4, kS
(1-x)2
y: 5 1
(x+1)7 (2x+1)3
[ =]
SV N Gt M Y
s ogy—log| B |
L (x=1)7 (2x+1)3 |
~logy=log(1- )5 log (x - 1) Iog(2x+1)g 1
o —ll 1 iI 1 £I 2 1
s ogy_zog(—x)—7og(x—)—30g(x+) 1,
1dy 1 s )
y dx  2(1-x) 7T(x-1) 3(2x+1) 1%
dy ] 5 2
dx y|L2( X) T(x-1) 3(2x+1)] 7 04
OR
(1-x)2
y: 5 1
(x=1)7(2x+1)2
[ =]
lo —I0| () |
9y =109, s U s
L(x—1)7(2x+1)3J
1 i 1 1
logy=1log(1-x)2-1log(x-1)7 —log(2x+1)
1 dy 11 -t 1 5 2 1 2
.'.—d—: 1;(1—x)2(—1)— ——(x-1)7 —(2x+1)3 (2) 1%
YO ) (x-1)7 ' (2x+1)°
dy I 41 5 2 04
L=y - - | 1
dx LZ( x) 7(x-1) 3(2X+1)J
f) If x=a(0 -sin@) andy =a(l-cosd) find d_y
dx
Ans
x=a(f -sin@),y=a(l-cosd)
d—X:a(l—cose) 1%
de
o —y—asm0 1%
de
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4, dy
4y _do
dxidix
do
d_y: asiné 1
dx a(l-cos@) 04
d_y_ sin 6
dx_l—cosa
S. Attempt any FOUR of the following: 16
a) Evaluate lim \/x_(\/x+ —\/;)
Ans. | tim (o)
(»\/x+1+«/;) 1
—imAx (Vx+1 - x ) x—— 2
N )(M+J¥)
\/;(x+l—x)
= lim ——— A
H°°(x/x+1+x/;)
= lim (\/;(1) N 1
\/;|‘/1+£+1|
\ )
:Iim; 1
x“(, 1)
| A1+ —+1]
\ )
~ 1 Yo
AN1+0+1 04
2t Y
2
OR
Iim«/;(\/x-r —\/;)
N 1
:Iim\/j(\/x+ —\/?)xg %
= ( x+1+«/;)
im «/;(x+1—x) "
H"“(\/x+1+\/;)
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5. . Jx 1
=lim —————
“”’( x+l+\/;)
1
Putx=—-—asx—> o,t > 0
t
\F
lim ——tt
1
o ([ 0 2
| o[—+1+ |
|Vt t
1
= Iim—t
t—>0 l
7(\/1+t+1)
t
li !
=lim ———
=0 (\/1+t+1) 7
1
A1+0+1 7
1
- = Vs
) 04
b) . 2-sec’o
Evaluate lim
o2 1—tané
4
I 2-sec’ o
im ————
Ans o= 1—tan @
4
2—(1+tan20) 1
= lim —
PR 1-tané@
4
2
. 2-1-tan"¢#
= lim —
o>~ 1l-tand
4
1-tan’@
= lim ——— Y%
o= 1—tan @
4
lim (1-tan@)(1+tan @) 1
P 1-tané
4
=lim (1+tan @) Ya
0>~




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

Subject Code: (17216) Summer-2016 Page No: 19/29
Que. | Sub. Total
Model Answers Marks
No. | Que. Marks
5. P Yo
=1+ tan —
4
1
=1+1 /2 04
= Ya

C) Using bisection method find the approxim ate value of 410 by

performing three iterations.

Ans | Letx = »\/10

L x2 =10
L x7-10=0
Letf(x):xz—lo
Y%
f(3)=-1<0
f(4)=16>0 &
- the rootis in (3,4)
a+b 3+4
X, = = =35 1
2 2
f(3.5)=2.25>0
- the rootis in (3,3.5)
x,+b 3+3.5 1
X, = = = 3.25
2 2
f(x,)=0.563>0
- the rootis in (3,3.25)
X, +b 3+3.25
X, = ———= =3.125 1 04
2 2
OR
Letx=\/10
~x7 =10
L x2-10=0
Letf(x):xz—lo
1
f(3)=-1<0 /2
f(4)=16>0 Ya

- the rootisin (3,4)
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5. i
Iteration 3 b ,_a+h ()
| 3| 4 35 2.25 1
I 3| 35 3.25 0.563 1 04
i 3| 325 3.125 --- 1
d) Using Regula-Falsi method, find the root of - log,, x =12
(up to thtree iterations only )
Ans x* —log,, x =12
" xz—logwx—12=0
Letf (x)=x"- log,, x-12
(%) 1,
f(3)=-3.477<0
f(4)=3.398>0 &
- the rootis in (3,4)
f(b)-bf _A(—
Xl:a (b) (a):3(3.398) 4( 3.477):3.506 1
f(b)- f(a) 3.398+3.477
f(x,)=-0.253<0
- the rootis in (3.5,4)
- 3.5(3.398) - 4(-0.253) _ 554 1
3.398 + 0.253
f(x,)=-0.017<0
- the rootisin(3.54,4)
04
. 3.53(3.398) - 4(-0.017) _ 3542 1
3.398+0.017
OR
x° - log,, x=12
g xz—log10x—12:0
Letf(x)= x° - log,, x-12
Yo
f(3)=-3.477<0
f(4)=3.398>0 1
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5. f f (b f(b)-bf
N b (a) (b) |, _2af(b)-bf(a) £ (x)
f(b)-f(a)
3 | 4] -3477 | 3.398 3.506 ~0.253 1
3.506 | 4 | -0.253 | 3.398 3.54 -0.017 1
3542 | 4 | -0.017 | 3.398 3.542 1 04
e) Find the approximate root of the equation x°=20=0 by Newton-
Raphson method (three iterations)
Ans Letf(x)=x3—20
f(2)=-12<0 Ya
f(3)=7>0 v,
f'(x)=3x"
(x) =3x "
Initial root x,=3
L f'(3) =27
f f (3
X, = X, - ) 5 T, 1
F (%) f(3)
f(2.741
X, =2.74- ( ) _oa1s 1
f (2.741)
f(2.715
X, =2.71- ,( ) 2714 Vo 04
f (2.715)
OR
Let (x)=x"-20
(%) "
f(2)=-12<0
£(3)=7>0 2
f'(x)=23x" Y
Initial root x,=3
L f'(3)=27
f(x) x* =20
X, = X—— = X - .
f(x) 3x
_3x3—x3+20
- 3x’
2x° + 20
= 2 1
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5. X, =2.741 Ya
x, = 2.715 " o
X, =2.714
)
f) Obtain the approximate root of the equation x°—4x+1=0 using
Regula-Falsi method upto 4 decimal places.
Ans x*—4x+1=0
Letf (x)=x"—4x+1
(%) "
f(0)=1>0
f(1)=-2<0 &
. the rootis in (0,1)
f - —0(-
(<2 (b)-bf(a) 10)-0(-2) ..., 1
f(b)-f(a) 1+2
f(x,)=-0.296<0
. the rootis in (0.3333,0)
- 0.3333(1) - 0(-0.296) _ 02572 1
1+0.296
f(x,)=-0.012<0
. the rootis in (0.2572,0)
- 0.2571(1) - 0(-0.011) 02542 1
1+0.011 04
OR
Letf(x)= x> —4x+1
f(0)=1>0 1
f(l)=-2<0 v,
. the root is in (0,1)
f f(b f(b)-bf
b | @) )| are)mera) |
f(b)-f(a)
1 0] -2 1 0.3333 ~0.29 1
0.3333 | 0 | -0.296 1 0.2572 -0.012 1 04
0.2572 | 0 | -0.012 1 0.2542 1




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

Subject Code: (17216)

Summer-2016 Page No: 23/29

Que. | Sub. Total
Model Answers Marks
No. | Que. Marks
6. Attempt any FOUR of the following: 16
. . -1 2 . —1( 1 \
a) Differentiate cos (Zxxll— X ) with respect to sec | |
(V1= x")
Ans Letu:cos’1(2x 1—x2) and v = sec”’| ! \|
(V1-x*)
Putx =sinf = sin "x =0
1
u:cos’l(ZSinH 1—sin29) 72
u= cos’1(25in00050)
u = cos'l(sin 20)
ol )
u=cos’ cos(i—ze\ 2
7))
T
u=—-20
2
T
u=—-2sin "X
2
du
—=0-2 Yo
dx 1-x°
du 2
dx N
1)
vV =sec | |
\V1-x")
,1|( 1 \| Vo
V=sec | ———
\Vi-sin’0 )
YA T
v =sec | |
L coszej
v—sec'l( L)
0
Lcos J 1,
V= sec'l(sece)
v=20
.o -1
V = SIn X
dv 1
2 Y%
dx 1-x°
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6.

(1 )
Letu:cos’( \ll—x )andv:sec’1|—|
(V1-x*)

Putx = cosd = cos ' x =6
u= cos’l(Z 0039\/1— cos’ )

u=cos ' 2cos@sing)

-1

u=cos (sin26)

(
(

o (7:
L

—

-1
v =sec |

1
kxll—coszej
k\/sm 0)

v=sec’1(
Lsm@J

V= sec’l(cos ecd)

1
V = SecC

[EEN

Yo

1, 04

Yo

Yo

Yo

Yo
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6. r ) Yo
vV = sec LsecL——eU
2
T
v=—-0
2
T 1
V=—-2C0S X
2
av 1 y,
dx 1-x°
du 2
du gy A1-x’ v,
dv dl_ 1
dx 1-x°
du 04
o 1
dv Lo
OR
Letu = cos’l(Zxxll— xz) and v —sec’l\(;}
\x/l—xzj
_ [ 1
j_u: 1 X||(2>< \/_ +2\/1 2 1
" \/—(2xxll—x ) 2N1-x" ) J
~ -1 F -2x° \/—T
\/1—(2><\/1— ) \/1‘X
_1 |——2x2+2(1—x2)—|
= | |
\/1—4x2(1—x )L \/1—x2 J
B F 2x% +2-2x T|
Vi-4x® +ax L 1-x> ]
B -1 }—2—4x2—}
\/(sz—l)zL\/l_XZJ
S [-2(2x® -1)]
=+ - | ‘
(2x*-1)| i-x* |
du 2
dX__ 1- x° 7
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6. 71|( L \|
vV =5eC | ——
LV1-x?)
.'.v:cos’l(\/l—xz)
AR N -
o y oy .
dx \/1—(1—x2) L 241 x? |
-1 [ —x 1
= —X —|
X A1-x*
cdv 1 L,
dx 1—X2
du +2
d_u:d_X: 1-x° 1%
dv dv 1
dx 1-x°
d
"_u:iz Y 04
dv
1 d2 d
b) Ify=e™ * show that (1+x2) z/+(2x—1)—y=0
dx dx
AnS tan * x
y==¢
dy tan ' x l 1
N N 2
dx 1+ x
d
(1+ xz)—y:y
dx
2
2
d d
(1+x2) Y, gx):_y
dx dx dx
2 y dy dy v,
(1+X ) + — _ 2 _
dx dx dx 04
? Y
2 dy
(1+x ) —+(2x-1)—=0
dx dx
OR
tan 1)(
y:
d_y tan ' x 1 1
dx 1+ x°
dy _ Y
dx 1+ x°
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6. ]
42 (L+x )1+X2—y(2x)
= — 1
dx (1+x7)
dy  y-vy(2x)
dx (1+x2)
d'y y(1-2x) 1
~=
dx (1+x2)
2
d
LH.S. =(1+x") +(2x—1)—y
dx dx
y(l-2x
= (1+x° ( 2)+(2x—1 Y - 72
(1+x2) 1+x
y
=—-(2x-1) ~+(2x-1) >
1+ X 1+ X
=R.H.S
c) | Solve using Gauss elimination method:
X+2y+3z=14 , 3x+y+2z=11 , 2x+3y+z=11
Ans
X+2y+3z=14
3xX+y+2z=11
2x+3y+z=11
X+2y+3z=14 9x+3y+62z =33
6X+2y+4z =22 and 2x+3y+z=11 1
-5x-12=-8 7X+5z=22
-25x-5z=-40
7x+5z =22
+
-18x =-18
1
x=1
y =2 1 04
z=3
1
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6.

d)

Ans

Ans

Note: In the above solution, first y is eliminated and then z is
eliminated to find the value of x first. If in case the problem is solved
by elimination of another unknown i. e., either first x or z, appropriate

marks to be given as per above scheme of marking.

Solve the following equations by Gauss-Seidel method:
X+7y—-32=-22,5x-2y+32z=18, 2x—-y+6z =22

X

o |~ ~N e (S

(18+2y-3z)

(-22-x+3z)

<
Il

z=—(22-2x+y)

Starting with y, =z =0
X, =3.6
y, = —3.657
z, =1.857
x, =1.023
y, =—-2.493
z,=2.91

X, = 0.857
y,=-2.018
z,=3.045

04

Solve the equtions using Jacobi's method (upto three iterations)

10x-2y-2z=6, —-x-y+10z=8, - x+10y-2z=7

1
x=—(6+2y+22)
10

1
y_10(7+x+22)
! 8
z—lo( +X+Y)
Starting with x, =y, =2z,=0

x,=0.6

y, =0.7
z,=0.8
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6.

f)

Ans

X, =0.9
y, =0.92
z,=0.93

Use Gauss-Seidel method to solve following equations
(use two iterations)
10x+2y+z=9, x+10y-z=-22, -2x+3y+10z =22

1
X=—(9-2y-1z
" )

1
y=—(-22-Xx+12
" )

1
z=—(22+2x-3y)
10

Starting with y, =2z, =0
x,=0.9
y, =-2.29
z, =3.067

X, =1.051
y,=-1.998
z, =3.009

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.

1%

1%

04

04




