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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:

1f 29 —a+ib, find a and b.
3+ 4

Ans. 3+ 4
10 3-4_ .. Y

0 =a+ib 1

Da:E and b:—§ 1 +15 )
5 5

b) If z=3+4i, find 22-6z+25

Ans. | Z2-6z+25=(3+4) - € 3 #)+ 25 1
=3 +2[BH4 + 4%~ 18- 24+ 2 .
=9+24 - 16- 18- 2#+ 25 ” )
=0
OR

72 =(3+4)) =9+ 24- 16— % 20 1

—62=-6(3+ 4)=-18 24

6z=-6(3+4)=-18 "

02°-6z+25=-7+ 24— 18 24+ 2
=0 2 2
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1) |o If f(x)=x*+6x+10, find f(2)+ f (-2)
Ans. | £(x) = X2 +6x+10 y
0f(2)= 2+ 6(2)+ 10= 26 ’
f(-2)=(-2F + 6(2)+ 10= ¢ 2
0 f(2)+f(-2)= 28 1 2
OR
f(2)+ f(-2)=[ 2+ 6(2p 10+[ ¢ 2J+ 6¢ 25 10 1
=28 1 2
a t+a’” .. .
d) If f(x)= , prove that the function is even function.
A _a+a™
ns. | f(-x)= — 7
_a ;a ”
=f (X) 1/
O f (X) is an even function. 2 2
x* -9
e) Evaluate lim
x-3 Xx—3
- -3)(x+3
Ans. lim X 9 =lim (X )(X ) 15
x-3 Xx=3 x-3 X=3
= IXiEr;(X+3) 2
=3+3 2
- v
’ 2
OR
_ xX*-9_ . x*-F
lim =lim 1
x-3 x=3 x-3 x-3 2
=2x3F* 1
- b3 )
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1)
f) Evaluate lim 1- Czo X
X-0 X
(X
Ans. | = 1-cosx . Zsmz(zj &
im ———=Ilim ——>—=
X-0 X X-0 X
2
sin(xj
=lim2 —2x1 1/2
X0 5 2
2
1 2
=2 1x— 1
£S5 "
2
=1 o 05 Ya
2
OR
iim L= c2c>sx=”m T (;oxx ¥ cos 1
x-0 X x-0 X 1+ cosx
. 1-cog x 1
=lim X
x-0 X 1+ cosx
i sinzx>< 1
- 1
x-0 x2  14COSX /2
. 2
. [smx} 1
=lim X
x-0] X 1+ cosx
= 1]2x 1 2
1+cosO
_1 2 2
2
Evaluate lim (ij
&) x-o\ X+1
Ans. Put x+1=t Ot - o
. x V. (t-1\"
gim( ) =im[ 4] -
t-1
=lim (1—%
ol t
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1) . 1) n*
=[] (3] %
—tx-1 -1
= lim (1-1j X(l——lj
el t t
—al _ A\t h
e 1 x(1-0) s )
-
h) If y=e*B&inx, find &
dx
Ans. Dﬂzexgd—(sinxﬁsinxt-ld—(ex) Y2
dx dx dx
= e [¢osx+ sinx[&" 1
. 1/ 2
=" (cosx+ sinx) 2
. L(a+x) . ,dy
i) If y=tan (—j, find —
—ax dx
Ans. y:tan‘l( a"'Xj
Put a=tanA, x= tanB
Oy= tan’l( tanA+ tanB j
1-tanAltarB
=tan™| tar{ A+B)|
=A+B
=tan‘a+ tan'x i
[ ﬂ = 1 >
dx 1+X 1 2
OR
[ The same can be solved by applying directly the result
tan‘a+ tan'b= taﬁl(iazj . This is also allowed.]
Y=tan‘l( a+xj
1-ax
=tan"a+ tan'x 1
O ﬂ = 1 >
dx 1+x 1 2
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1)) If x=ased and y=btant, find %
X
Ans. | X=ased
dx _
O T ased tar "
y =btant
0¥ —psect V
dt
dy
[ ﬂ = —At
dx
dx At
_ bsecét Y
ased tart
__b
asint V2 )
K Prove that the root of the equation X’ —x—-4=0 lies between 0
) and 2.
Ans X -x-4=0
Of(x)=x*-x-4
0f(0)=-4 1
1
f(2)=2 &
O root lies between 0 and 14 )
l) Find the first iteration by using Jacobi’s method for the
following equations:
Ax+y+3z2=17,x+ 5 +z= 14, -y+ 8= 1
Ans.
s x=%(17— y- %)
1 14 !
==(14-x-z
y=z( )
1
z=2 (12— +y)
Starting withx, = 0=y, = 2,
X =4.25 1
$=2.8 2
z =15




ﬁe MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
.!.,. (Autonomous)

(ISO/IEC - 27001 - 2005 Certified)

Subject & Code: Engg Maths (17216) Page No: 7/31
(12\1110& CS;]Z Model Answers Marks &Zils
2) Attempt any FOUR of the following:
_ __2f(x)
2) If f(X)=tanx then show that f(2x)—TZ(X)
— 1
Ans. f (2x) = tan( X)
_ 2tanx 1%
1-tarf x
__2f(x)
C1-f%(x) 1 |4
b) Simplify using DeMovire’s theorem
(cos®+i sinB)*( cosB-i sir65%>1
5 10
(CO&SHH siré&j ( c0S'6+i sié‘@j
5 5 5 5
Ans. (cos@+i sinB)*( cosB-i sinﬁ!gg
5 10
(coémi sirﬁ@j (cos40+i siFf'Hj
5 5 5 5
(cosa+i sing)™*( cog+i si) >
- En o Yotk
(cosf+i sind)s” ( co@+i sifl)s VAEYA
_(cosf+i sig)”( cog+i sid) "
(cosd+i sid)’( cog+i sifl)’ !
=(cosd+i sing)” "
1
=(cosd+ising)” 12 1
=cosP-i sing
OR
(cos@+i sin®)" =( cof+i sif)™"=( cas+i )" Y
(cos® - |S|n9)g:( CO8+i siﬂ)_sxgz( cas+i o) 1
5
(c S=G+i sm—Hj =( cog+i siﬂ)gxsz( cad+i shy)’ 1
10 4 1
(cos—6?+| sm—@j =( co@+i sifl)s”’ =( cad+i s#)° /2
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4
2) (cosP +i sin@)“( cosB-i sirgs
5 10
(coﬁeﬂ siré@j (CO&A'HH siri‘@j
5 5 5 5
_(cos8+i sing)”*( cog+i sif)™ )
(cosf+i sird)’( cog+i siA)’
= (cosg+i sing)“ " 7”
.. \-3 s
=(cosg+i sing)
=cos¥-i sin@ 1 4
C) Separate into real and imaginary part of sin(x+iy)
sin(x+iy) = sinx cosy+ cox Si
Ans ( y) _ Y _ ly 2
=sinxcoshy+i cox sink )
4
d) Express in polar form 1-/3
Ans. | Let z=1-/3
2 2 1
Or =) +(-V3) =
f=tan ( \/_j:—60°or L 1
1 3
Oz=r(cosf+i sird)
o T T
=2[ cod-60y+i sifi- 609 or 2 cos= |+i sin=|||1%
-y s o b o]
=2[cos60%i sin6(e or [209% i sﬁl} Y
3 3 2
4
OR .
Or = ,/ ( )
6 =360 tan [ij or -t nl[\/é]
1
=300° or 5—”
3
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2)
Oz=r(cosf+i sir)
=2[cos300% sin30(° or [2 cgg +i s%ﬂ 2 4
e) | Show that (1+i)” +(1-i)"=-12¢
Ans. . 278
(L+1)? =] (1+i)’] ”
=[1+2 +i2]6
=[1+2-1° 2
2
=[]
- 26i6
=—-64 2
0(1-i)" =-64 !
4
O(1+i)*+(1-i)" =-128 1
OR
1/ +1/
D(1+i)12+(1_i)12:|:(1+i)2:|6+|:(1_i)2:|6 2T7/2
=[1+2 +i2]6 +[1- 2 +i2]6
:[1+2’ —]]6+[1— 2- j]_6 Vot
=[] +[-2]" Vot
= —64- 64
=-128 1 4
OR
Or=vE2+2 =42 "
f=tan (lJ :% 1/
O1+i= ( SE +i sm—} "
4
12
1+| { cos—+| sm—ﬂ
4
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2)
= \/Elz(coslle—rﬂ sin 127—Tj
4 4
1
=64(cos3r+i sina) &
0(1-i)* = 64( cos3r—i sinA) Y
O(1+i)” +(1-i)" = 64 cos&+i sinB)+ &4 cosB-i simp
=128cos3r 1
=-128 i 4
2
f) If f (X) = IOQ();—iﬂ then show that f (1;)): J =2f (X)
1+ X2
Ans. 1+ X2 ox +1
O f =log 5 1
2X 1+ X
-1
2X
= log 1+ X° + 2x 1
1+ X% — 2X
2
:log (X+1)2 1/2
x-1)
X+1 2
=log| —— 2
g(x—lj
X+1
=2log| —
X—l) 2
= 2f (x)
£} 4
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3) Attempt any FOUR of the following:
+ +
D | Find f(t),if f(x)=2"2 ang 1 =27
3Xx—4 3X—2
Ans. f(t) = 2t+5 Ya
3t-4
2(5+ 4xj +5
3x-2 y
- 2
3(5+ 4xj _4
3x—-2
2(5+ 4x)+ 5 - 2
_ 3x=2 o 26X x-3 4
3(5+ 4x) - 4 X~ 2 3(5+ 4x) - 4 X~ 2
3x—-2
10+ 8+ 1%- 10
15+1%- 1%+ 8 1
_ 23X
R) 2
=X & 4
b) Evaluate lim L;_Z
X-0 X
1
X X _ 3X +7X - 2
Ans. |lim3*3 Z2 jm 3 "
X-0 X X-0 X
(3) +1-2(3)
=lim——3 "
x-0 X
2
-1 1
i 2 )1
x-0 X 3
X 2
—iim[ 221 <2 Ve
x-0{ X 3
(loa e L
- (Iog 3) x 30 1
_ 2
=(log 3) " 1
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3)
C) If f(x)=x"-3x+4andf (Ex)="f( 2+ )
Ans f(1-x)= f (2x+1)
O(1-x)°-3(1-x)+ 4=(x+ ¥ - § 2+ )+ 4 Vs + 1
O1-2x+X2 -3+ X+ 4= 4°+ &+ + G- 3 . Vet
OX*+X+2=4x° = 2X+ 2
O0-3x+3x=0 or 3F-X=0 1
Ox=0, 1 v+ |
OR
1
f(1-x) =(1-%)* = 3(1-x) + 4 &
=1-2x+ X = 3+ X+ 4
2 2
=X +X+2
f(2x+1)=(2x+1" - X+ )+ 4 2
= 4% + 4x + 1~ 6~ 3+ 4
=4X* = 2X+ 2 Y
But f(1-x)=f(2x+1)
OX*+X+2=4x"— 2+ 2
1
0-3x*+3x=0 or 3 -X=(
Ux=0,1 2+
4
3 =2 _
d) Evaluate lim X3 7X2+15X 9
x-3 x° —4x° —-3x+18
Ans. | . X=7xX+15x-9_ . (x=3)(x-3)(x-])
lim — > =li 1%
x-3° —4x*=3x+18 x-3 (x— 3 x— J(x+ 3
_im X=1 1
x-3 x+2
_3-1 1
3+2
1
=2 o 04 & 4
5

OR
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3)
X3 -Tx2+15x-9_ . (x=3)(x*-4x+3
lim — > =lim > 14
-3~ 4x" - 3x+18 x-3 (x-3)(x*—x—6)
—jim X* —4x+3
_x43 XZ—X—G 1/2
. x=3)(x-1
:||mu 1%
M {x-3)(x+2
x-3X+2
3-1 1
3+2
%
=2 o 04 ? 4
5
e) Evaluate lim (\/ X2+ x+1 - x)
Ans. lim (\/ X2 +Xx+1 - x)
[ 2
=Iim(x/x2+x+1—x)><—x txr1vX &
e VX +X+1+X
—im X2+ x+1-x2
Cim X1 X
o X+ X+1+X 2
x+1
=2 Ix?+ x+1+X
X
1+
_||m—x
o X+ X+ X V2
2 t
X X
141
=lim—-—X_ 1
X - 00 2
1+1+i2+1
V' x x
_ 1+0
JI+0+0+1 1
_1 )
2 & 4
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3) Evaluate lim 2sinx- sinx
f) Xx-0 X3
i Zsinx—sinzx_l. 2sirK— 2sim cos
Ans. )!l;T(]) X3 - >I<I;no X3 1/2
_ 2sinx(1- cox)
- X-0 X3
Zsinx( 2sirf (XD
= lim 2 1
X-0 X3
. (X
4S|anS|nz(j "
2
(X
inx sm(zj 1
=lim4> x = 1
x-0 X X 2
2
1 2
= 4&[@]%5) 1/2
-1 /2 4
OR
. 2sinx—-sinX .  2sirx— 2sin cos
lim —————=Iim 3 Y
X-0 X X-0 X
_2sinx( 1~ cox)
=lim 3
X-0 X
_ 2sinx(1- cos) 1+ cosx s
X0 X3 1+ cosx
_ Zsinx(l— coéx) 1
=lim 3 X
X0 X 1+ cosx
. Zsinx(sirf x) 1 1
=lim - x
X0 X 1+ cosx
—im 2sinm x 1 )
x-0 x*  1+COSX 2
L sinx )’ 1
=lim2 X
X0 X 1+ cosx 1
1
=2(1 3 X
( ) 1+cosO0 2
=1 2 4
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4) Attempt any FOUR of the following:
a) ) dy . -1 2
Find —, if y=cos | %" -
in ™ if y ( 2)
Ans. | Put x=cosf 2
a y=cos‘l( x° - ])
=cos’ ( 2co86- ) Y
=cos*( cos®) Y
=26 )
=2cos'x 1
dy 1
0-2L=-20—— 1 4
dx V1- X2
OR
Put x=sind 1/
a y:cos‘l( x° - ])
=cos‘1( 2sirf 8- ;L 1
=cos* (- cos®) s
=m-206 1
=r-2sintx 1
dy 1
U—="20— 1 4
dx N X2
OR
y:cos‘l( %% - ])
Ocosy= %°-1 1
0 -sin yﬂ = 4x 2
dx
[ ﬂ = __f]-X 1 4
dx  siny
OR
y= cos‘l( % - ])
ST SR W 1
dX 1_ ( 2X2 _ :I) dX
1
=— EQ4X) 1
J1-(4xt - ¢+ 1
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4)
1
=———  [{4x
T )
= 1 4x)
4x2(1—x2)
1
=—— = [f4x
2x\/1—xZEG ) 1
__ 2
1-x? 1 4
b) 202w g GY
If x+y“—=xy=0, find v
X
Ans. | x> +y?-xy=0
1
D2x+2yﬂ—(xﬂ+yj=0
dx dx
D2x+2yﬂ—xﬂ—y:0 1
dx  dx
dy dy 1
O2x—-y+(2y—x)—=0 or -X)—=—-X+
y+(2y )dx (2 )dx y
ﬂ__2x—y or ﬂ:—2x+y
dx  2y-x dx 2y-x 1 4
— _ ., ady
9 If x=a(l+cosd) , y=a(+ co#), find o
AnS. x = a(1+ cosd)
D%:a(—sine):—asine 1
dé
y=a(1-cosd)
Dﬂ:asinﬁ 1
dé
dy
Dﬂ:—AH
d
dx 40
_ asiné 1
-asiné
=-1 1 4
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4)
OR
x=a(l+cosd)=a+a co¥
Oacosfd=x-a 2
y=a(l-cosf)=a-a co¥ v,
Oacosd=a-y
Ux-a=a-y 1
dy
O01=--~
dx 1
0 ﬂ =-1 1
dx 4
d) Using first principle, find derivative of f (x)=tanx.
Ans. f (x) = tanx
O f (x+h)=tan(x+h)
Dﬂ:“m f (X+h)_ f (X)
dx h-o
=Imtan(x+h)—tanx 1
h-0 h
sin(x+h) sinx
i cos(x+h) cox 1
h-0
| sin(x+h) cosx— sirk cofx+h)
=lim cos(x+h) co Ya
L h
_jim| S(x+h=x) 1 "
h-0| cog(x+h) cosx h
—iim sinh oL
~n-o| cog(x+h) coxx h
_i I 1 ,.Sinh
_h"po_cos(x+h) cox h V2
:;Xl FZ)
COSX COX
=sed x 1
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4)
e) If u and v are differentiable functions of x and y =u+V, then prove
that Y=,
dx dx dx
Ans. | Let dX be infinitesimal increment in x and dYy, du, dv be
corresponding infinitesimal increments in y, u, v. Y2
Oy+dy=(u+du)+(v+dv) V2
0dy=(u+du)+(v+ov)-y
=u+ou+v+ov-(u+v) 1
=0u+ov
Oy _Jdu+dv _Jdu  oJv
D= L Y
OX Ox ox Ox Ya
O lim ﬂz lim [@+ﬂ}
ox-0 X -0l AX OX 1
O lim ﬂz lim @Him ov
ox-0 X -0 X Ix-0HX
O ﬂ = % + ﬂ 1
dx dx dx 4
f) Ifx) =€, prove dy = __logx >
dx (1+logx)
Ans. | Given X =7
Oylogx=x-y 1
O ylogx+y=x
0 y(logx+1) = x
-_ X Ya
logx+1
(Iogx+1)g(x)—x£(logx+ )
0 dy _ dx dx
dx (logx+1)°
(logx+1) - X(l + 0)
7 = 2X 1
dx (logx+1)
dy logx+1-1
0—==—-—— 1
dx  (logx+1)
8 dy _  logx
dx  (logx+ 1)2 1 4
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5) Attempt any FOUR of the following:
Evaluate lim logx~log3
a) X3 X—3
IIm{logx—logﬂ Letx=3+h or x-3=h
Ans. x-3 x—-3 asx-3,h-0 1
i log(3+h)-log3
“ho|  3+h-3
| 1I 3+h
LT !
. hh
- lr!aol()g (1+§j 2
h %
=limlog (1+—j
h-o 3 2
1
=loge® 1
==loge
-1
B 3 s 4
(5X 1) tanx
b) Evaluate lim -————

=032 +16- 4

Ans. . (5X 1)tanx i (5 )tarx X2 +16+ 4
\/x+164 o \/x+16 4\/x+ 16+ < 1

. tanx
=lim—— x

X0 x +16 16 (

"Xl[n tanxx(m+4)
1 tanxx(m+4)

=log 5x 1><(ﬁG+ 4) 1

=8log5 1 4

X +16+4)

X0
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5)
c) Find the root of the equation x> —9x+1= 0 which lies between 2
and 3 using Regula-Falsi method.
Ans. | f(x)=x*-9x+1
0f(2)=-9 "
f(3)=1 Ya
O the rootisin( 2, B . 7
2f(3)-3f (2
ECETEI
1(3)-1(2
0f(2.9=-0.711 1
O the rootisin( 2.9, B .
O x, =2.942 Ya
O f (2.942 =-0.0139 1
O the rootis in 2.942,)3
0 x, =2.943 V2 4
OR
f(x)=x*-9x+1
0f(2)=-9 15
f(3=1 Vs
O therootisin( 2, B &
_af (b)-bf (a)
a b | f(a) | f(b) | x=—7rmy ()= 1 (2) f (x)
2 3 9 1 29 -0.711 1
29 [ 3| 0711 1 2.942 -0.0139 1
2942 | 3 | -0.0139 1 2.943 - Ya 1
d) , 3 _oy?
Find a root of x* -9x”-18= 0 by Newton-Raphson method
(carry out 3 iterations).
Ans.
x*-9x*-18=0
O f(x)=x-9x*-18
O f'(x) =3x* -1& Y
0 f(9)=-18 Ya
Y2

f (10)= 82
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5 f 3_gx2—
) . () X 29x 18 e
f'(x) 3x* —18x )
_20-9¢+18 -
3x* —18
OR OR
T[] x(ee-180-(¢-0c-19 ___
) 2 _
f'(x) 3x* —18x ,
_20-9¢+18 -
3x* —18x
Start withx, = 9,
0x =9.222 V2
x, = 9.212 1/2
X, = 9.212 & 1

Note i) 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 ii) 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. The same is also applicable in the next example.

OR
x*-9x°-18=0
O f(x)=x-9x*-18
O f'(x) =3x* -18x 1
Of(9)=-18 v,
f (10) = 82
O start withx, = 9

)
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5)

e) Using Newton-Raphson method, find the approximate value of
V10 (carry out 3 iterations).

Ans. Let x:\/]__O U X2—10: 0
O f (x) =x*-10
O f'(x) = 2x s
0f(3)=-1 1
f (4)=6 P
2 _
- f (x) _y_X-10 S
f'(x) 2X
_x*+10 . 1
= **)
xf I(X)_[f (X):I — X(ZX)_(X2 _10) )
f'(x) 2X
_x2+10 . 1
S (**)
Start withx, = 3,
0x =3.167 ”
X, = 3.162 n

x, = 3.162 Vs 4
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5)

Note : If the problem is solved by taking f (x) = x—+10, 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

V10 and it is not permissible in this example as here
given task is to find its approximate value.

OR
Let x=+/10
0x*-10=0
O f (x)=x*-10
O f'(x)=2x Y
Of(3)=-1 1
f(4)=6 2
O start withx, = 3
f (%)

O
P
I
B
[

= 3.162 Y 4
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5)
f) Find the root of equation Xx*-4x+1= 0 using bisection method
(carry out 3 iterations).
Ans. | x*—4x+1=0
f(x)=x*-4x+1
0f(0)=1 s
f()=-2 2
1
O the rootisin( 0, )L . &
Ox = O+1, 0.5 V2
2
0 f(0.5)=-0.875 Ya
O the root is in( 0, 0 .
Ox, =292 g5 v,
0 f(0.25)= 0.016 1
O the root is in( 0.25, 0)5
0.25+ 0.5
0 X, =T=O.375 1/, 1
OR
x> =4x+1=0
f(x)=x*-4x+1
Of(0)=1 Vs
f ( ]) ==2 2
1
O the rootis in( 0, )L &
a | b | x= a; b1 ¢ (x)
0 1 0.5 -0.875 1
0 0.5 0.25 0.016 1
025 [ 05 | 0.375 Y 4
Note (*) : In numerical methods problems only, writing
directly the exact values of functions, such as here in
this example £(0) or £(1), is allowed.
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. Further if answer is truncated
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5) more than 3 decimal points, the final answer may vary
for last decimal point/s. 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.
OR
X} =4x+1=0
f(x)=x*-4x+1
Of(1)=-2 Vs
f(2)=1 2
I 2
O therootisin( 1, P .
Ox = 1*2 15 Y2
2
0f@.5=-1.625 Ya
O the rootisin( 1.5, P .
1.5+ 2
0% === ==175 Vs
0 f(@.75)=-0.641 1,
O the root is in( 1.75, R
Ox, = 1.75+ 2:1.875 " .
OR
X’ =4x+1=0
f(x)=x*-4x+1
Of(1)=-2 1
f(2)=1 Y
O the rootisin( 1, P &
+
a | b | x=22 (Y
1 2 1.5 -1.625 1
1.5 2 1.75 -0.641 1
1.75 | 2 1.875 - Ya 1
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6) Attempt any FOUR of the following:

2
a) Fmd% if x=acos@, y=a sird
X°

Ans. | x=acosf, y=a sird
0x*+y®>=a’cos’d+a’ sin249=a2( cogd + siﬁH)

DX2+y2=a2

OR
X=acosd, y=a sirngd

0x*+y*=a’cos’@+a’singd = az( cosf + siﬁH)
D XZ + y2 = a2

U2x+2y—=0
dx
dy
Ox+y—=0
yd

2
01+ _ﬂ[i
dx dx dx

dy_ - _X ?
dx? y
d’y x?
Oy—=-1-—
deZ y2
d’y -y?-x
Dydzlz y 2
y
dy —y?=x?
O
dXZ y3

2

1

1

P

P!

P

1
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6)
OR
X =acosd 2
D%:—asine
dée
y =asinéd V2
Dﬂ:acose
dée
q W /o _ acosd __ g 1
dx dx/dd -asiné
Y
Di(ﬂ):cosecze :
dé\ dx
ol a0
2
nd gzi(ﬂjd& or 96\ dx
dx* d@\dx) dx ax
dé
_ 2 1 1
=cosec g% _
—-asing
- V2 4
a
b) Solve the following equations by Gauss elimination method:
2x+y+z=10, X+ &+ &= 18, x+ §+ 9= 1
Ans. | 6x+3y+ 3= 30 18x+ 9y+ &= 9C
3x+2y+3=18 X+4y+9z=16
L and 1+ 1)
3x+y=12 17x+ 5= 74
15x+ 5y = 60
17x+5y =74
-2x=-14
Ux=7 1
Oy=12-X=12- 2=-9 1
0z=10-2x-y=10- 14 & ! 1
0 |x=7, y=-9, z=§ 4
OR
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6) Ax+2y+ 22= 20 6x+ 4y + 6z= 36

3x+2y+3=18 X+4y+9z=16
an

X—2=2 5-3%= 20

3x—-3z=6
5x-3z=20
p— + —

-2x=-14

Ox=7

Oz=x-2=7-2=5
Oy=10-2x-z=10- 14 5 - !
0 |x=7, y=-9, z=§

OR

6x+3y+ 3= 30 3X+2y+3&=18

6Xx+ 4y + 6z2= 3€ X+12y+ 27z= 4t
and

~y-3z=-6 ~10y- 24 =- 30

-10y -3 =-6(
-10y-24z=-3(
+ + +
-6z=-30
0z=5
Hy=6-3z=6-15=-9
Ox=16-4y—-%Z=16+ 36- 45
0 |x=7, y=-9, z=§
Note: In the method I, first x is eliminated and then z is
eliminated to find the value of y first. Whereas in the

may first eliminate x and then y to find the value of z

of marking.

method IJ, 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

tirst, appropriate marks to be given as per above scheme

o+ 15

—_

o+ 1

—_

Total
Marks
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6)

C) Solve the following equations by Gauss-Seidal method by

taking two iterations.
10x+y+z=12, X+ 1¢+z= 13, &+ ¢+ 10= 1

Ans. | 10x+y+z=12
2x+10y+z=13
2x+2y+10z= 14

1
Ux=—(12-y-
X 10( Y Z)

1 1
=—(13- %-
y=15 z)

L4 -
2—10(14 X- %)

Starting withx, = 0=y, =2z,

x =12 1
y, =1.06 1
z,=0.948 Ya
- Ya
X, =0.999 "
y, =1.005 1
z,=0.999 4
d) Solve the following equations by Jacobi’s method by
performing two iterations only.
15x+2y+z=18, X+ 29— 3= 19, 8- ¥+ 25 .
Ans. | 15x+2y+2z=18
2x+20y- =19
3X—-6y+ 2% = 22
O xzi(ls— 2y -2)
15
y= i(lg— X+ %)
20 1

~ 15
2—25(22 X+ &)
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6)

Ans.

Starting withx, = 0=y, =2,
x =12

y, =0.95

z,=0.88

X, =1.015
y, =0.962
z,=0.964

P!
P!
P!

P
P
P

Solve by Jacobi’s method, carry out two iterations only.

10x+y+22=13, X+ 1Q+z= 14, 2+ P+ D= |

10x+y+22=13
3x+10y+z=14
2x+3y+10z= 15

_13-y-22

10
_14-X-z

T

o 15-%-3

10

0 x

Starting withx, = 0=y, =z,
Ux =13

y,=1.4

z=15

Ox,=0.86
y, =0.86
z,=0.82

P
P
P

P!
s
b
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6)
f) it d’y _dy
If y=™" >, 1- X2 -Xx—=2=m’y=0
Yy prove ( ) dX2 dix y
Ans. Given y= emsin‘lx
Ology=msin™x
y dx  J1-x°
ON1-x? % =my
dy 2
O(1-x2) =L | =mry?
(1) § ) =y
2 2
0(1-x2 Dzadlgd—h[ﬂj —ox)=me oy Y 1
( ) dx dx* \dx -2) B dx
dy A%y dy|_ dy/
U2—=[{1-X")]—=—-X—[=2—=(m
dx [( ) dx*  dx dx( y)
d’y _dy
0(1-x* -x—==m?
( )dx2 dx y 1
d’y _dy
2 2y 24y, —
D(l x)dx2 de my=0 1 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.




