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Important Instructions to the 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:
a) If f(x)=cosx, show that f(3x)=4f%(x)-3f(x)
ADS. | (3%) = cog( ) 5
=4co0S x- 3cox
=413(x)-3f (x) 7 2
OR
LHS = f (3x)
2
= cog( X)
=4coS x— 3Cox 1
RHS=4f3(x)-3f ()
=4coS x— 3cox 1,
0O LHS=RHS 2
b) Express in the form of a+ib, %, where a, bOR, i = J-1
=i
Ans.
1+i _1+ix2+i 2
2—-i  2-i 2+
_2+i+ 2 +i°
R
2+3-1
=£Ts = 1
4-(-1)
_1+3 1.3 v 2
5 5
OR
1+i _1+ix2+i 2
2—-i  2-i 2+i
_2+i+2i-1
NE 1
_1+3 or —1+—3i 1 2
5 5 5 2
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1)

Let a+ib=1t1

2-1
O(a+ib)(2-i) =1+i
O2a-ai + 2bi —bi? = 1+i
O2a—ai+2bi +b=1+i

OR

O(2a+b)+(-a+ 2b)i = 1+i
O2a+b=1 and -a+2=1

P

o+ 15

P

) Evaluate lim 1
x=0x+1-1
lim 1 -1

Ans. | 5Co fx+1-1 o+ 1-1

=00

1

OR

JX+1+1

=lim

Xx-0

0

=00

. 1 .

im——————=Ilim X

=0 x+1-1 *x-0yx+1-1 J/x+1+1

VX+1+1
X

_vO+1+1

d) Evaluate fim -2+
x-0sjn 2X

Ans. | im= =lim X

1
=log2x 1x—
g 2

1
==—log?2
5 g

x-0 X sin 2x

1
X —
2

P!

P
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1) OR
2*-1
. X _1 _n X
l)![rg) sin 2x _lltno sin 2x
X
2*-1
— X
B [![T»?) sin 2x %)
x2
2X
_log2
T 1x2 1
_log2 1
T2 & 2
o) If f(x)=3x*~5x+7, show that f(-1)=3f (1)
Ans. | DF(-)=3(- - g3+ 7
=15 b3
2 [}
f(l):B(:I) —S(:D+ 7
=5 2
Of(-1)=3f
(-9=3(y . |,
f) Find x and y, if X(l—i)+y(2+i)+6:O
Ans. x(1-i)+y(2+i)+6=10
Ox—xi+2y+yi+6=0 2
O(x+2y+6)+(-x+y)i=0 ”
Ox+2y+6=0 and -x+y=0
_ %)
Ox=-2 " 7
y=-2
Evaluate Iimﬂ
g) x-0 X
Ans. im 1- C('ZJSZ( —lim 25|2ﬁx ”
X-0 X-0 X
. 2 1
=lim 2(Lnxj &
X-0 X
1
— 2(1)2 /2
=2 %) 2
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1) dy

_ A o . ay
If y=cos( sin), find "

Ans. | y=cos®( sinx)

dy 1 d, .
0—=—-——=[—(sinx Y2
dx  {1-sin’x dX( )
-t [@oSX V2
1-sir? x
=- ! [¢osx
cos X
1 1
= ———[EOSX /2
COSX
--1 Ya 2
OR

y =cos™( sinx)

= cos‘{ CO{I—T - xﬂ 15
2

m P!

=—-X
2
D%zo—l &
X
=-1 s 2
o ., dy
i) If y=¢€e*Binx[tox, find —
dx

&y . d ) d, . d/,
02 =e* Binx[3F—( cosx) +e* Ocox— ( sim)+ sir[ cos—(e
Ans. | 2y (o) el dx( )
= e Binx[{- sinx) +e* DcoxOcog+ sik0 code’
= —e“[3in* x + " [tog x + e Osirk[1cog 1 2
:eXEﬁ—sinzx+ cos x+ sirchox)
OR
y:eXIE;iantosx:%@Dsinx
Dﬂ:1 eXEId—(sin2x)+ sinz(Eld—(eX)
dx 2 dx dx

:%[ex [@os x[02+ sin z@] 1

:%ex [2cos x+ sinR)
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1)
j) Find ﬂ, if y=x*
dx
Ans. | Ology=xOogx b3
D%E%=x[—l)%+logxﬂ IVALVA
dy 1 2
O0—==y(1+logx %)
5~ Y(1+10gx)
k) Find first two real roots of equation x° —2x-5= 0 using
bisection method.
Ans. f(x)=x-2x-5
0f(2)=-1 -—=(* V2
f(3)=16 "
O the rootisin( 2, B
ux = 2%3 =25 14
0 f (2.5 =5.625
O the rootisin( 2, 2
%
Dx2=2+2'5:2.25 ’ 2
2
OR
f(x)=x*-2x-5
0f(2)=-1 ”
f(3)=16 i
O the rootisin( 2, J
+
a | b | x=2P ) ()
2
2 3 25 5.625
2 | 25 2.25 Vs 2

Note (*) : In numerical methods problems only, writing
directly the exact values of functions, such as here in
this example f(2) or £(3), is allowed.
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1) ) Find the first iteration by using Jacobi’s method for the
following system of equations:
5x-y+z=10, X+ y= 6, X+y+ T=-
Ans. | 5x-y+z=10
X+2y=6
X+y+5z=-1
0 x :é(10+ y-2)
1
=—(6-X
y=5(6-x)
1 1
z=—(-1-x-
Al Y)
Start withx, = 0, y,= 0, z,= (
Ux =2
¥ =3
3 1 )
z=-02
2) Attempt any Four of the following:
D11 () =222 then show that [ f (x)]=x.
4x-1
Ans. -
ns f (x) _x-4
4x-1
f(x)-4
Of|f(x)|=
(3] 4f (x)-1 !
X=4
-_4x-1 1
4(X_4j—1
4x-1
x—4-4(4x-1)
4x-1
4(x-4)-1 4~
4x-1
_ X—4-16x+4 1
4x-16- 4+ 1
_ —15x 14
_15 1/2 4:
=X
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2) B 1+ X a+b
b | f(x)—log[—x} then show that f (a)+ f (b) = f[mﬂj
1+a
Ans U f(a) =|Og[Ta}
1+b
f(b)=log| —
(®) g[l—b}
OLHS=f(a)+ f (b)
=log i—ﬂﬂog[%ﬂ o+
- log 1+aleb} 1
l-a 1-b
- log 1+a+b+ab}
1-a-b+ab &
RHS = f{"’”’b}
1+
1+ a+b
log 1+ab )
_a+b
L 1+ab
| 1+ab+(a+b)
| 1+ab
9 1+ab-(a+b) &
L 1+ab
=log —1+ab+a+b} s
| 1+ab-a-b
OLHS=RHS 2 4
C) Using Euler’s formulae prove that cos @ = co$d- sihd
A . 2i0 1/
e cos%—ﬁ ’
2
0, i \2 0 _ -i6\?
coszé?—sinzﬁz[e e j_(e © j Y
2 2
|6 Zelee |6+ e 2 2 |9 |9 e 2
_(e)'+ () () He)
4 -4
_e+2+e? 2+¢€ 1

4 -4
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2)
2I9+2+e +e259_2+e—29
4 4
e2|€+2+e2|€ 2+e 1/
2 2
2 2i0 + 2e 26 1/2
4
eZ|€+e
2
=cosd¥ 1 4
d) Simplify using DeMoivre’s theorem:
2 2
(cosH-i sin@)t{ co§6+i siéej
AN A N N\
(cos@+i sin4)s CO%H—I srge
T A B B
(cos®-i sin®)s| cosSE+i siab
Ans. 7 7
ot 2 . 2V
(cos@+i sin &)4( CO§H—| sug@j
2 2
(cost9+| sing) SXE( co@ +i sitf?)?x2 Vot Vot
axt -3 Yo+
(cosf+i sig) 4 ( cog+i siff) s
4
_(cosg+i sirg) ?(co®+i sifl)7 ,
(cosg+i S|n9) ( co@+i siﬂ)_2
4
= (cosg +i sir\9)_2+71+2
=(cos@+i smH) 2
= cosS 0 sin8 Y2 4
7 7
OR
. . —5><72 _ . -2 1/2
(cosH-i sm@) =( co8+i sifl) s=( cdb+i )
2 2 4
(cos—9+| sm—H} =( co@+i siﬂ)?xzz( ca+i  si)7 Y
1 1
(cos®+i sing)s =( cod+i siﬁl)“xf1 =( cab+i aﬁ)l Vs
3 2
(cos—e |S|n—6?j =(co®+i sifl) s =( cad+i s’ Y2
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2)
22 2 Y
(cosH-i smW)S( coS§ O+i smej
7 7
EI 3
. L 2, . .2
(cos B +i S|n@)4( co§ &~ sngﬁj
4
_(cos8+i sind)*( co@+i si)7 :
(cos@+i sing)'( co@+i sif)~
4
=(cosg +i sing) "7
_3 1
= (cosf+i sirg) 7 /2
= cos>0-i sin@ o |4
7 7
Find the cube roots of unity.
e)
Ans. Let z=1=1+0 a=1b=¢C
Or=v¥+0*=1 1
O I
g =tan (J—O 1,
Oz=1=r(cosf+i sird) y
=cosO+i sin0 :
=cos 2tk +i sin Zik Ya
02" =[cos 2tk +i sin2k]"”
_ {anj : ’_(an)
=co§ — |+i sif —
3 3 2
For k=0, 2°=coq Q+i sif P
=1+0=1 "
For k=1, 1°= cos{z—njﬂ sirEz—nj
3 3
575 )
For k=2, 17°= co{%}ﬂ sirE—nj
__1_43, 4
2 2 1
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2)
f) Simplify 1+i10 410450
Ans 14100 4j104j50
1 (1 () + () :
=140+ ()" +(-3° !
=1+1-1-1 1
=0 1
4
OR
100 — (i 4)25 - (1)25 -1 1
i =(i2) =(-1)° =-1 1
: . ,\25
I5o=(|2) =(_1)25:_1 )
O1+i*®+i*%+i®=1+1-1-1 4
=0 1
3) Attempt any Four of the followings:
) If f(x)=ax’+bx+3and f(1)=4,f (2 =11 find‘a’ and ‘b,
Ans. | f(x)=ad+bx+3
0f(1)=a()*+b()+3
=a+b+3 1
f(2)=a(2)’+b(2)+3
=4a+2b+3 1
But f(1)=4,f(2=11
Oa+b+3=4
4da+20+3=11
O — 1/2
a+tb=1 )
/5
4a+20=8
Ha=3 1
b=-2 i 4

OR
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3)
f(1)=4
Da(1)’ +b(1)+3= 4 "
Oa+b+3=4
Da+b=1 — n
f(2)=11
a(2)’+b(2)+3=11
O4a+2b+3=11 1
Oda+ =8 ——— i)
. . 2
Oby (i) and (ii) ,
a=3 2
b=-2 s 1
b)
If f(x)=sinx, g(x)=co, prove that
i) f(x+y)="1(x)a(y)+g(x)f(y)
i) g(m-n)=g(m)g(n)+f (m) f (n)
Ans. f (x) =sinx, g(x)= cos
i) f (x+y)=sin(x+y) Y
=sinxcosy+ cox siy kz
= (x)a(y)+g(x)  (y) !
ii)g(m-n) =cos(m-n) 1/,
=cosm cos1+ Sim sin 2
=g(m)g(n)+ f (m) f (n) ! 4
L,
c) Evaluate limsmx_co§x
x4 1-tanx
_siPx-cogx _ . (sinx-cosx)( sin+ cos)
Ans. | Im———————=Iim : 1
x-4  1-tanx x-Z 1 Sinx
COSX
_ i (sinx— cosx)( sink+ cox)
_X@r COSX — Sinx
) COSX
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3) _(sinx—cosx)( six+ cos)
=lim : XCOSX
T ~(sinx - co)
4
_ i SINX+ COX 1
= Im)r_— XCOSX
X7
sin— + cos— 1
= 1 X COS—
a 4
=-1 1
OR
. sin®x-co$x . sifx— codx_ 1 tax
im ———  =Ilim X
xa%[ 1-tanx xqg 1- tarx t tam
. sin® x— cog x
=lim —————— x(1+tanx
U tar? x ( )
. 2 _
= |jm 2N X COS X : 2O§X><(1+tanx)
TSIt x
cos X
i —(cos2 X— sirf x) (1+tanx) .
=lim X(1+1anX
.7 COS X~ Sirf X
4 -
cos X
:—Iirrlecos2 x( 1+ tarx) 1
X2
B » ﬂ( ﬂj 1
=—-Ccos"—| 1+ tan—
4 4
=-1 1 4
OR
. sin®x-co$x . — cos®
im————=Ilim
.7 1-tanx .7 1= tarx
4 4
1-tarf
=—lim 1+ tanz X
WL 1-tanx
4
1-tanx)( 1+ tarx
—_iim { )( ), 1 .
X 1- tanx 1+ tad x
=~lim (1+tanx)x————
P 1+tarf X 1
{1
1+tarf — 1
4
=-1 1 4
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3)
d) Evaluate lim X[\/x2 +1—\/X2—1}
2 2 _
Ans "mx[\/xzﬂ—\/xz—l}:Iimx[x/x2+1—\/x2—1}x\/x 14X -1 ”
T o U +1+4x2 -1
X2 +1)—(x*-1
=Iimx><( ) ( )
N O R L
— lim xx X2 +1-x°+1
I N R
=lim 2x
Xﬂm\/x +1+\/x - 1
2x
=lim X
o X1+ - V2
X
=lim —— 2 : 1
\/1+X2+\/1_x2
-2
V1+0++/1-0 Ya
=1 2 4
OR
1
Put X:E Ot -0
Iimx[\/x+1 \/x— m{/% /2 }
X 00 0 t
—lim 2 1+t 1-t2 |
otV 2
|m}_\/1+t2 V1|
-0t t t
J1+t2—V1 t? 1
J1+t —Jl V1?1t Y

Rl t? \/1+7+\/W
(1+t2)—(1—t2) 1

X
t* V1+t% +4/1-t

=lim
t-0
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3)
—Ilmzizx !
0 2 1+12 +/1-t2 2
. 2
=lim 1
0 J1+8% +4/1-t2
-2
J1+0++/1-0 2
=1 %) 4
2
, - 7X+
e) Evaluate lim w
x-4 X —64
Ans. | X oTx+12_ (x=4)(x-3) .
x-4 x> -64 X*“(x—4)(x2+4x+16)
iy x-3 1
x-4 x? +4x+16
4-3 )
(4)" +4(4)+16
:i 1 4
48
f X =X _
) Evaluate lim LZZ
x-0  sin® X
Ans. 1 )
L
x-0  sin? X -0 sirfx
(ax)2+1—2aX
= lim ——&
x-0 sin® x
: (a —1)2 XX 1
=lim T X X— 1
x-0 X sinx a
2 2
B (ax—lj (xj 1
=lim X| — X —
x-0| X sinx) a* 1
2 1
=(loga) ><1x¥ 1
=(loga) 1 4
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4)
Attempt any Four of the followings:

yau_  av
dy _ “dx dx

dx V2

_ uv+Vou-—uv—-uov
- V2 +Vov

_ VOu-—uov

V2 +VoV

Vdu_ ov
Dgzi(vdu—uva: OX ua
OX OX\ V2+vov V2 +Vov

Ju ov

0 1im 2 = jim ["5)(‘”5)(]
ox-0 X  Ox-0| — o ——==
Vv +Vvov

viim @—u lim @
.0y _ x-09X  ox-09X
O lim == -
5x-0 JX lim (v2 +v5v)

Ox-0

du dv
dy Vax ok
o-2=-&_ O&X (Asdx - 0,v - 0
dx v

If u and v are differential functions of x and y = 4 , prove that
\

Ans. Let Jx be infinitesimal increment in x and dy, du, v

be corresponding infinitesimal increments in y, u, v.

— sinr N fing
by |1 y=sin?(3-4c), find 2.

Ans. | pyt x=sing
0 y:sin‘1(3x— 4x3)
=sin™(3sing - 4sing)

=sin™(sin ¥)




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

Subject & Code: Engg. Maths (17216)

Page No: 17/31

?\Iuoé. CS;]Z Model Answers Marks 1\?[23(13
4)
= 1
=3sin*x 1
dy 1
T o
OR
y:sin‘l(Sx— 4;(3)
Dﬂ: ! xi(3x—4x3) 1
dx 1—(3x— 4x3)2 dx
1
) 1-(3x- 4¢)" x(3-12¢) 1
_ 1
) \/1—(9x2 - 24¢* + 16(6) ><(3—12x2)
_ 1 a2
J1-9x + 24" - 16 (3-12¢)
] J- xz)(l—1 &’ + 16¢") <sfe-e)
= ( )? )2 x3(1- 4x*)
\/l—xz 1- 4x°
1
) (1- 4¢) V152 <3(1-4¢) 1
Dﬂ :3@#
dx 1- )(2 1 4
Q) Find %, if 13x*+ 2X°y+y®=1.
ADS. 13X2 + 2X2y+ y3 =1
0 26x + 2(x2ﬂ+ym<j+ @Zﬂ:c 1
dx dx
0 26x+ ZXZ%+ Ay + 3/2%: 0 1
0 26x+ 4wy +( 2 + 3/2)%= 0 1
. ﬂ __ 26X + 4xy 1 4

dx  2x*+3y?
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4)
OR
13+ 2C°y+y’=1
0 26x+ 2(x2%+yEij+ 3/2ﬂ: C 1
X
0 26x+ 2x23—+ ay+ 3 dy 1
dy
O(2x* +3y?) = = -2&x—
( Y )dx % 1
T dy _ —26x— 4y
dx  2x*+3y? 1 1
d) Find the derivative of (X) sin™ x
Ans.
Let y=(x)sin™x
dy d d
= x3—(sin™ x) + sim* xF—(x
dx dx( ) dx () 1
:xEli+sin‘1xEL 1+1
V1-x°
=— % +sin'x 1 4
1-x°
e) Using first principle find the derivative of f (x)=a*
Ans. ( ) —a
O f(x+h)=a""
f(x+h)-f
Oy L) = T X)
dx h-o
: “m a><+h ax
h-0 h 1
a*(a" -1
Gl 1
h-0 h
~fim o[ 22
" h-o h 1
=a’loga 1 4
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4)
f) Find %,if y:Iog(x+\/x2+a2)
Ans. 1
e dy_ _ (x+\/x2+a2)
dX X+ X% +a’ dx
1+ O—(x*+a’ j 1
Cx+/+a’ [E 2\/x +a? dX( )
x+ X +a 2\/x +a?
1+
x+\/x +a2 EE \/x +a? j
a +X
I +a? V2
== 1 4
x*+a?
5) Attempt any Four of the followings:
a) Evaluate lim 22/
x-1 x=1
Ans. | Put x-1=t
Oasx -1 t-0
i sinzr( 1+t
0l SN _ iy SN77(141) 1
x-1 x—1 t-0 t
i +
i sin( 77+ 7it)
t-0 t
_ . —sinnt
—|tI[T(‘I) " 1
- _lim Slnﬂtxn 1
t-0 71t
= —1XJT 1
=7 2 4
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5)

Ans.

Ans.

Evaluate lim

X
-09-x+x*-3

_“m \/9 X+Xx +3
\/9 X+x2 =3 *09-x+x? —3 VO x+x2+ 3

=Iim;2><(\/9—x+x2 +3)

P!

P

P

1

Using bisection method find the approximate root of
x? +X—3= 0 (carry out three iterations).

X’ +x-3=0
f(x)=x*+x-3
Of(1)=-1

f(2)=3
O therootisin( 1, P .

1+2
Ux =——=15
% 2

0 f(1.5)= 0.75
O the rootisin( 1, 1.6 .

Ox, = 1+21'5=1.25

0 f(1.25)=-0.188
O the root is in( 1.25, 1)5

Ox, = 1.25+ 1.5:1.375
2

OR

P!
P
P

P
P!

P
)

P!




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

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

Subject & Code: Engg. Maths (17216)

Page No: 21/31

Que. | Sub. Total
No. | Que Model Answers Marks Marks
5) x> +x-3=0
f(x)=x*+x-3
Of()=-1 1
f(2)=3 ”
O the rootisin( 1, P
b3
a b | x=2 er b1 ¢ (x)
1 2 1.5 0.75 1
1 1.5 1.25 -0.188 1
125 | 15 | 1375 1 4
d) Using Newton-Raphson method find approximate value of
{100 (perform three iterations).
Ans. | | et x=3100
0x*-100= 0
O f (x)=x*-100
O f'(x) =3 V2
O f(4)=-36 1,
f (5) =25 b3
f (x) x* -100
X= =X- -—=(* 1
f'(x) 3% ©)
_x(3x?)-(x*-100
3%
_2x’+100 ™)
3%
Start withx, = 5,
b3
O x =4.667
X, = 4.642 i
X, = 4.642 1 .
Note i) If the problem is solved by taking f (x) = x-</100, no
marks to be given since to find various values of f (x) for
different values of x, it is required to use the value of
{100 and it is not permissible in this example as here
given task is to find its approximate value.
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5) Note ii) Once the formula (*) is formed, writing the direct
values of X 's is permissible, as we allow it in case of

Table Format for either bisection method or regula-falsi
method.

Note iii) To calculate directly the values of X 'S, students may use
the formula (*) instead of formulating the reduced form
(**) of (*). This is also considerable. No marks to be
deducted.

OR

O f (x) =x*-100

O f'(x)=3x Y

O f(4)=-36

f(5)=25
O therootisin (4, 5).
O start withx, = 5

P
P

= 4.642 1% 4
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5)
e) Using regula-falsi method find approximate root of equation
x® +2x* - 8= 0 (take three iterations).
Ans x*+2x*-8=0
f(x)=x+2x*-8
0f(1)=-5 1
f(2)=8 Zz
O therootisin( 1, P . ’
f (b)—bf -2(- 3
_af (b)-bf (a) _1(8)-2(-5) _1 385 />
f (b)-f(a) 8-(-5) .
0 f (1.389 =~ 1.507 &
O the root is in( 1.385, )2 .
0 x, =1.482 Y
1
0 f (1.482) =-0.352 &
O the root is in( 1.482, 12 .
0 x,=1.504 V2 4
OR
x> +2x*-8=0
f(x)=x>+2x*-8
0f(1)=-5 Ya
f(2)=8 V2
O the rootisin( 1, P 1
_af (b)-bf (a)
a |b| f(a) | f(b) =)= T(a) t(x)
1 2 -5 8 1.385 -1.507 1
1.385 | 2 | -1.507 8 1.482 -0.352 1
1482 | 2 | -0.352 8 1.504 - 1y 4
) Find the real root of the equation X[&* =3 using false position
method (two iterations only).
Ans.

x@* =3
O f(x)=xe -3
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5)
0 f(1)=-0.282 Yo
f(2)=11.778 ”
O therootisin( 1, P .
f (b)—bf -2(-
_af (b)-bf (a) _1(11.779-2(-0.282 _, (- o,
f(b)-f(a)  11.778-(-0.282
O f(1.023 =-0.154
O the rootis in 1.023, )2 .
[ x, =1.036 e,
OR
x[e* =3
O f (x) =x&* -3
0 f (1) =-0.282 Zz
2
f(2)=11.778
O the rootisin( 1, P
_af (b)-bf (a)
a b | t@ | o) | =t |
1 | 2] -0282 |11.778 1.023 -0.154 1%
1.023 | 2 | -0.154 | 11.778 1.036 172 14
Note for Numerical Problems: For practical purpose, generally
the values of fractional numbers are truncated up to 3
decimal points by the method of rounded-off. Thus the
solution is taken up to 3 decimal points only. If answer
is truncated more than 3 decimal points, the final
answer may vary for last decimal point. Due to the use
of advance calculators, such as modern scientific non-
programmable calculators, 1/3 is actually
0.333333333333 but can be taken as 0.333 or in case of
3/7 itis actually 0.428571428 but it is truncated as
0.429. Further it is preferred that in numerical methods
the answers are to be in decimal forms, but still many
times students keep answers in fractional form. In this
case, no marks to be deducted.
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6) Attempt any Four of the followings:
a) Differentiate Cos_l( X - Z) w.r. t. Sin_l( 2 1- XZ).
Ans. | Let u= cos’l( Y, G ])
1
Ocosu= 2°-1
Osinu=v1-codu =/ £( 2= ¥ =v/- &'+ #= 2/ 1x? 1
Let v= sin‘l( 2 1- x2)
Ov=sin™(sinu)=u 1
Qu=v
dv
OR
Let u :cos‘l( X - ])
%:_—12[4_(2)(2_1) %)
dx /1—(2x2 _]) dx
__ X 1%
4x% — 4x*
X
2xv1- X2
_ -2 14
1-x?

Let v= sin‘l(2x\/ 1- x2)

R S T
o iy 8

= ! X ! -2x) +4/1- X
_\/1—[4x2(1—x2)] [EZ DNl—xZEG >) \/1_[1%

_ 2
1 [E 2¢ /—1_X2j

T ad s a¢ X

) \/ (1—12x2)2 EE_ZXI%(: Xz)J

P!
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6)

_2(1-2¢)

(1-2¢)V1-%?
_ 2
1-x° 1

o du _du/de _ «/ _Xz . 1

dv dv/dé 2
1-x°

OR

Let u:cos‘l(2<2—1)

Put x =cosd

Du=cos'(2co8f- J= cod( co#R= 62
=2c0S" X
du -2

ST
Let v=sin™ (me)
Put x=siné (or also x = cosd)
Dv:sin’l(ZSinﬁm)
1(25|n€\/¥)

=sin™( 2sind cod)

=sin™(sin )
=20 Y2
=2sintx (or also v= 2co§ x)

dv 2 dv -2
—= or also — 1

d6  J1-x2 N
[ 2
Ddu du/df _ yi-x (or also%:@ 1 4

dv dv/de = 2 dv

V1-%?

s
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6)
b) e d°Y , ey =
If y=sin5x— 3cos¥, prove that o +25y = 0.
X
Ans. y =sin5x— 3cos X
O %=COS5(D5+ 3sin&05
=5cosXx+ 15sin’%s 1
2
O 3)(2/ =-25sin5+ 75cos% 1
=-25(sin5~ 3cos§)
=25y 1
d’y
0 +25y=0
X2 Y 1 4
OR
y =sin5x— 3cos X
dy _ .
0—==5cosX+ 15sin% 1
dx
2
09Y - o5sinse+ 75c0s% 1
dx
d’y : . 1
02 25y =-25sin&+ 75cosk+ 45 sik5  3cas)
=-25sinX+ 75cos®%+ 25sin&-  75cost
_ 1 4
=0
) Solve the following equations by Jacobi’s method, performing
three iterations only:
20x+y-22=17, X+ 29-z=- 18, 2- B+ 2=
Ans.
20x+y—-22=17
3x+20y-z=-18
2x—3y+ 20 = 25
O x:i(17—y+ 2z)
20
y:i(—ls— X+2) 1
20

=~ 1o
2—20(25 X+ 3)
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6
) Starting withx, = 0=y, =2,
X, =0.85
y, =-0.9
z,=1.25

X, =1.02
y, =-0.965 1
z,=1.03

x, =1.001
y, =-1.002 1
z,=1.003

d) Solve the following equations by Gauss-Seidal method, taking
three iterations only:
15x+2y+z=18, X+ 2¢- 3= 19, 8- $+ 25 .

Ans. | -1 18- ov-
X 15(18 2y-2)
1
=—(19- X+ Z
Y 20( * )

_ 1o
2—25(22 X+ 6)

Starting withx, = 0=y, =z,
x =12

y, =0.83 1
z,=0.935

x, =1.027
y, =0.988
z,=0.994

X, =1.002
y, =0.999 1
z,=0.999 4
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6)

Ans.

Solve the following equations by Gauss elimination method:
X+2y+3z=14, X+y+ z2=11 R+ §+z= 1

X+2y+3z=14
3X+y+2z=11
2x+3y+z=11

3X+6y+9z= 42 OX+ 2y+ 4z= 22

3X+y+2z=11 6x+9y+ X = 33
and

S5y+7z=31 —-7y+z=-11

S5y+7z=31
49y + 7z2=-77
+ - +
54y =108
Oy=2

z=3

x=1

OR
X+2y+3z=14

3X+y+2z=11
2x+3y+z=11

X+2y+3z=14 Ox+3y+6z= 3¢

6X+2y+4z= 22 =
y z nd 2Xx+3y+z=11

-5x-z=-8 7X+52= 22

—25x—-5z=-40C
7X+5z2=22
-18x=-18
Ux=1
z=3
y=2
OR
X+2y+3z=14
3X+y+2z=11
2x+3y+z=11

—_

—_
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6)

Ans.

2X+4y+ 6z = 2¢ X+y+2z=11
Ox+3y+ 6z= 33 IX+6y+ 22= 22

and

—-/X+y=-5 -x-9y=-11

—35x+ 5y =—-2¢E
-x-5y=-11
—-36x=-36

Ox=1
=2
z=3

Note: In the method ], first x is eliminated and then z is

eliminated to find the value of y first.

Whereas in the method II, first y is eliminated and
then z is eliminated to find the value of x first.

Similarly in the method III, first z is eliminated
and then y is eliminated to find the value of x first.

These are just illustrations to get desire solution.
But student may follow another order of solution just on
this line of solution i. e., to say in the method I, student
may first eliminate x and then y to find the value of z

tirst, appropriate marks to be given as per above scheme
of marking.

With the following system of equations:

SXx-y=9, x-5+z=-4, y- %= €setup the Gauss-Seidal
iterations scheme for solution. Iterate two times, using initial
approximations as X, =1.5, y,= 0.5, z,=-0.!

5x-y=9 5x-y+0z=9
X-5y+z=-4 OR X-5y+z=-4
y—-5z=6 Ox+y-5z=16

Note : Student may use any one of these system for further
solution.

—_
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1
Ox==(9+
=(9+Y)
1
=2 (-4-x-2) |
1
z=—(6-
—=(6-Y)
Starting withx, = 1.5, y,= 0.5, z,=- 0.
X =1.9 14
y, =1.08 V2
2
z =-0.984
x, = 2.016 1,
y, =1.006 15
z,=-0.999 V2 4

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.




