Maths Il - Question Papers

Winter 2016 ]_ 7 2 ]_ é

16117

3 Hours / 100 Marks Seat No.

Instructions — (1) All Questions are Compulsory.

2)

h)

(2) Answer each next main Question on a new page.

(3) Illustrate your answers with neat sketches wherever
necessary.

(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.

(6) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.

Marks
Attempt any TEN of the following: 20
If (a—2bi)+ (b— 3ai)= 5+ 2i Find a and b.
2+ i)’

Express in the form x + iy, :
2+ 3i

where x, y € R and i=+/—1
If f(x)=x"—2x+7 find £(0)+ f(2).
If f(x)= 16"+ log, Find the value of f()

Evaluate lim (953;1>
x—-1\x—1

Evaluate lim (M)
x—0\7x— 2tanx

Evaluate lm (u)
x — 0\ SIN7x

., dy
— Ix
If y=e".cos7x Find dx

P.T.O.
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3
k)

D

[2]

d
If y=log(r.sin2v) Find 7.

2}
If x=3sin40, y = 4cos30 Find d—i:

Marks

Show that there exist a root of the equation x’— 5x— 11 =0

between 2 and 3.

Solve the following equations by using Jacobi’s method (only

first iteration)
4x—y+tz=4 x+6y+2z=9, —x—2p+5z=2

Attempt any FOUR of the following:
Express (1 + i) in polar form.
Simplify using De Moiver’s theorem.

(cos20 + jsin20)** . (cos 0 — jsin 0)°
(cos 30 — jsin30)*.(cos 50 — jsin50)*”

Use De Moiver’s theorem to solve x>— 1 =0

Separate into real and imaginary parts of cosh (o + if3).

If f(x)= llx show that f[f{f(x)}]= x.
If f(x)=x>—3x+4.Find x if f(1—x)=fQx+1).

Attempt any FOUR of the following:

If y=/()=3"3 show that x= /().

. 2_ L
Evaluate: lim X =X 6
x—>3 x —3x"+tx—3
Evaluate: lim ( L 4
x-2 \X—2  x*—2x

Evaluate: 1im 2sin@ — sin20
-0 0

Evaluate: lim 6"—3"—2"+1
x—0 2

Evaluate: f(x) = logG t ﬁ)

Prove that: f(a)+ f(b) = f ( 10—:_ a%)

16

16
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[3]
Marks

Attempt any FOUR of the following: 16
Using First principle of derivative find derivative of f(x) = cosux.

If u and v are differentiable functions of x then prove that
d d d
%(uv) =u d_; +v d_;l

d
_ 4. —1(_COSx Ly
If y= tan <1+sinx> find .

d
If 4x+ 3y = log(4x— 3y) find .

dy /
3 2 __ 5 A

If x.y = (x+y)’ show that dx =y
If x=a(20— sin20), y = a(1 — cos20)

. dy o
Find 2 at 0= )

4
Attempt any FOUR of the following: 16
5= 1)tanx
Evaluate ! (
x—0 X+ 16—4
1 — log3
Evaluate %
x—3 X

Using Bisection method find the approximate root of the
equation x’— 5x+ 1= 0 (three iterations only)

Find the root of x>—x— 1= 0 by using Regula Falsi Method
up to third approximation.

Find the positive root of x’+ x— 1 =0 by Newton-Raphson
method upto three iterations only.

Use Newton-Raphson method to find */20 correct to three
decimal places. (third iteration)

P.T.O.
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d)

[4]
Marks

Attempt any FOUR of the following: 16

a d
If y= (ot /X 7 show that (2 + D3+ x5 = my =0

If x=2cost— cos2t, y= 2sint— sin2¢ Find % at t= %
Solve the following equations by Gauss-elimination method.
x+2y+3z=14, 3x+3y+5z=24

4x + 5y + 7z = 35.

Solve the following equations by Jacobi’s method (take three
iterations)

Sx+2y+z=12, x+4y+2z=15 x+2p+ 5z= 20
Solve the equations by Gauss-seidal method upto two iterations.
10x+2y+z=9, x+ 10y—z=—22, —2x+ 3y + 10z = 22.

Solve the following equations by Jacobi’s method (Take three
iterations

I0x+y+z=12
x+ 10y +z=12
x+y+10z= 12
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15162

3 Hours / 100 Marks Seat No.

Instructions — (1) All Questions are Compulsory.

f)

g)

h)

)

(2) Illustrate your answers with neat sketches wherever
necessary.

(3) Figures to the right indicate full marks.
(4) Assume suitable data, if necessary.

(5) Use of Non-programmable Electronic Pocket
Calculator is permissible.

Marks

Attempt any TEN of the following: 20
If 3a—7+2bi=5i+ia—5b find a,b.

If z=1+i,/3 show that z°+ 4= 2z.

Define even and odd function.

If f(x)=sinx show that f(3x)=3f(x)— 4/ (x)

Evaluate lm ( [ )

— 2
o1 X7 Y —x

cOSs 5x — cos 3x

Evaluate 1im 5
x—0 X

1

Evaluate 1im <1 T x )x
x—-0 \I—x

., dy .. sinx
Find e if y= 1= cosx

oy
If y=log(sec x+ tan x) find e

_ dy
1,2 XN 2 1 “y
If tan (x"+ y)=a Find e

P.T.O.
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k)

h

b)

d)

f)

f)

[2]
Marks

Using Bisection method find the root of x’ — x—1=0 (two iteration
only)

Find by Jacobis method, the first iteration only, for the following
equation 5x — y=9, x—5y+z=—4,y—5z=6.

Attempt any FOUR of the following: 16

- x con NChdiN
Find the complex conjugate o ¥ 3

Simplify using De-moiver’s theorem

d
5

(cos 30+ i sin 30)" (cos 56 — i sin 50)

(cos %6 + isin %6; (cos%@ — 1 sin%@)w

Using Euler’s Exponential formula prove that:

(i) sin’0+ cos’0=1

(i) cosh’0—sinh’0=1

Use De-moivre’s theorem to solve the equation x’—1=0

If fix)= i; +_35 and 7= 431;__5)16 then show that f(7)=x

If f()=50sin (50m 1+ 0.04) show that f (755 + ()= f)

Attempt any FOUR of the following: 16

If f(x)=x"+3 then find the value of x for which
Jx)= f2x+1)
> (1

If f(x)=16"+log! then find the value of f(%). /(%)
lim xX'—4

o2 V/x+t2—/3x—2

Evaluate

Evaluate 1Im M
x—3 x—3

Evaluate 1m 4'+4"-2
x—-0 X -sinx

Iim

Evaluate T Sing:—cgose



17216

[3]
Marks

Attempt any FOUR of the following: 16
Using first principle find the derivative of f(x)=x",x € R.

If u and v are differentiable functions of x and if y = uv then

LAy dy dy
prove that: %‘u'%-l-v%

dy
dx

Find —- if y:tan“<

2x )
1+ 35x°

==

d
If x’y’=(x+ y)’ show that a,—i:
1
1—x)2 d
ify=— =97 findd—i
x—1)7 Qx+1)3

d
Find < if x=a(0—sin0) and y=a(1- cos0)

Attempt any FOUR of the following: 16
Evaluate 1M /x(/x+1—/x)
X — 00
lim

2
Evaluate 2—sec

T 1—tanb
O-4

Using bisection method find the approximate value of /10 by
performing three iterations.

Using Regula Falsi method find the root of x*— log;;=12
(upto three iterations only)

Find the approximate root of the equation x’—20=0 by
Newton-Raphson method (three iterations)

Obtain the approximate root value of equation x’ —4x+1=0
using Regula-Falsi method upto 4 decimal places.

P.T.O.
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d)

[4]

Marks
Attempt any FOUR of the following: 16
Differentiate cos '(2x v/1— x) with respect to sec_1< | L 2)

—X
_ d’y dy
_ tan—lx 2\ " _ A

If y=e show that (1+x)dx2+(2x l)dx 0
Solve using Gauss-Elimination method
x+2p+3z=14
3x+y+2z=11
2x+3y+z=11

Solve by Gauss Seidal method (upto the iterations any)
x+T7y—3z=—122

S5x—2y+3z=18

2x— y+6z=22

Solve the equations using Jacobi’s method (upto three iterations)
10x—=2y—2z=6

—x—y+10z=38

—x+10y—2z=7

Use Gauss-Seidal method to solve following equations (use two
iterations)

10x+2y+2z=9

x+10y—z=—-22

—2x+3y+10z=22
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3 Hours / 100 Marks Seat No.

Winter 2015 ]_ 7 2 ]_ é

Instructions — (1) All Questions are Compulsory.
(2) Answer each next main Question on a new page.
(3) IHlustrate your answers with neat sketches wherever
necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket
Calculator is permissible.
(7) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.
Marks
1. Attempt any TEN of the following: 20

a) If z=1+3i evaluate z°+2z+ 4

b) Express 1+ i in modulus and amplitude form.

¢) If f(x)=16"+log x find f(%).

d) Define even and odd function.

e) Evaluate

lim

X4+ 2x+5

x—1 x+1

P.T.O.
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g)

h)

7
k)

D

[2]
Marks

Evaluate 1m sin 3x
x — (0 tanSx

2x 3x
. 37—-2

Evaluate llm =~ =
x—( sinx

dy
If y=e¢" cos3x find —
y € COS HOX 1In dx

d
If y=log[sin(4x—3)] find —
dx

dy
Find o if x=4sin36, y=4 cos660

Show that the root of x3— 9x+1=0 lies between 2 and 3.

Find the first iteration by using Jacobi’s method for the following
system of equations:

Sx+2y+z=12, x+4y+2z=15, x+2y+5z=20

Attempt any FOUR of the following: 16

Find cube roots of unity and show that one root is square the
other.

(cos 20+ isin 20) (cos 6 — i sin 9)4

(cos 30+ i sin 30) (cos 50 — i sin 59)3

Simplify :

using De-Moiver’s theorem.

If sin (A+iB)=x+ iy prove that:

2 y2
(i) =
cosh' B sinh B
2 2
y
(i) ——— =1

.2 2
sin A cos A
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d)

d)

[3]
Marks

Using Euler’s exponential formula prove that

sin” 0+ cos 0=1

If f(x)=log (ﬁ) show that f(a+1)+ f(a)=log<3ti>

3x+2 1
If = h h =
f(x) 1r—3 Show that f= f

Attempt any FOUR of the following: 16

x+3 4= 3+ 5x
4x— 5 an 4x—1

If flx)= show that f(r)= x.

2
If f(r)=50sin (100 7tz + 0.04), then show that f <— + t) = f(v)

100
lim Y3Tx—V3

X

Evaluate
x—0

sin 2x — 2 sinx
3

Evaluate 1m
x—0 X

lim cos 3x + 3cosx
Evaluate T

T ()

Evaluate lIm w
x—=3  4x—9

P.T.O.
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b)

[4]

Marks

Attempt any FOUR of the following:

If u and v are differentiable functions of x and y= % where

e _ &
dy d d
v#0 then prove that — = B .

2
dx v

By using first principle find the derivative of y= cosx.

_ 1 dy
If y=sin : find .
Vv1+ x2
dy (cos x)"
Find — if y= 5
dx (1+ x)

dy 'y
If x” y'=(@+y)"" " show that =%

dy
If y=3sinz—2sin3t, x=3cost—2cos ¢ find a at t=%.

Attempt any FOUR of the following:

: 6 —3"—2"+1
Evaluate 1m ( S )
x—0 X
. log x — log 3
Evaluate 1m —— ~—
x—3 x—3

Find the approximate roots of the equation X —x—4=0 by
Bisection method.

16

16
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d)

d)

[5]
Marks

Show that root of the equation X —4x+1=0 in (1, 2) and find
it by using Newton-Raphson method performing two iterations.

Solve the following equations by Gauss elimination method.

x+2y+3z=14, 3x+y+2z=11, 2x+3y+z=11.

Solve the following equations by Gauss-Seidal method.

S5x—y=9, x—5y+z=—4,y—5z=6

Attempt any FOUR of the following: 16
= d'y dy
If y=¢""" * prove that (1— xz)—z— X—— m2y= 0
dx dx

d'y
If x=a(0+sin0), y=a(l+cos0) find — at 0=T/ .
S a0=7

Obtain the root of the equation by Regula-Falsi method.
X —x—1=0
Solve the following equation by Jacobi’s method

206+ y—2z=17; 3x+20y—z=—18; 2x—3y+ 20z=25.

Solve the equation by using Gauss - eliminaion method.

dx+y+27=12, —x+11y+4z=33, 2x—3y+8z=20

Use Newton-Raphson method to evaluate /20 correct to three
decimal places.
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3 Hours / 100 Marks Seat No.

Instructions — (1) All Questions are Compulsory.
(2) Answer each next main Question on a new page.
(3) Figures to the right indicate full marks.

(4) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.

Marks

1. Attempt any TEN of the following: 20

10 _ P
a) If 34 a+ib find a and b.

b) If z=3+4i Find z?— 6z+25

©) If f(x)=x2+6x+10 Find f(2)+/(-2)

X
d) If f(x)= % prove that the function is even function.

lim L2 9
e) Evaluate o3 x3
f) Evaluate fim 1-cosx

x—’O x2

lim X
g) Evaluate ‘o <x+ I >

h)y If y=e*sinx find EZ

P.T.O.
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)

k)

)

[2]

oA+ x paq A
If y=tan (l—ax> Find o

If x=a sec t and y=b tans then find dde.
Prove that the root of equation x3—x—4=0 lies between
0 and 2.

Find the first iteration by using Jacobi’s method for the
following equation.

4x+y+3z=17, x+5y+z=14 and 2x—y+ 8z = 12.
Attempt any FOUR of the following:

2f(x)
f - h =
If f(x)=tanx, prove that f(2x) l—fz =

Simplitfy using De-moiver’s theorem

(cos 30 +isin 39)4 (cos 56—isin 59)%
(cos%e + isin%e)5 (cos%e + isin%e)lo

Seperate into real and imaginary part of sin(x+iy)

Express in Polar form 1-v3 i
Show that (1+i)'2+(1-i)!? =—-128

If /() = log (£ jll) prove that f(l ;;2>=2f(x)

Marks

16
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[3]

Marks
Attempt any FOUR of the following: 16
Find £(7), if f(x)= 2“5 and r=2+t4x
3x-2
Evaluate 34372
x—-0 x2
If f(x)=x>3x+4 solve f(1-x)=/2x+1).
' 3 4.2
Evaluate fim x3 —Ix 3 +15x9
X—=3 x - 4x"-3x+18
Evaluate th Val+x+1—x
— OO
Evaluate lim 2 ginx—sin2x
Attempt any FOUR of the following: 16

. a;y _ ~1 2
Find i if y=cos  (2x°-1)

If x2+y2—xy =0 find %

If x=a(l+cosB) y=a(l-cos0) find %

Using first principle find derivate of f(x) = tanx.

If u and v are differentiable functions of x and y=wu+v than

 _du_ dv

prove that o T a

Q _ logx

If x”=¢e*Y prove that — e
P dx  (1+logx)?

P.T.O.
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d)

[4]

Marks
Attempt any FOUR of the following: 16
Evaluate lim logx—1log3
x—-3 x-3

lim (5%-1)tanx

=0 /x4 16-4

Find the root of the equation x>~9x+1 =0 which lies between 2
and 3 using Regula falsi method.

Evaluate

Find a root of x>-9x2-18=0 by Newton-Raphson method. (carry
out 3 iterations)

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

Find the root of equation xX>—4x+1=0 using bisection method
(carry out 3 iterations)

Attempt any FOUR of the following: 16
2
Find d—f if x=acos® y=asin.
dx

Solve the following equation by Gauss elimination method
2x+y+z=10,3x+2y+3z=18 and x+4y+9z = 16.

Solve the following equation by Gauss-Sedial method taking
two iterations.

10x+y+z=12,2x+10y+z=13 and 2x+2y+ 10z = 14.

Solve the following equation by Jacobi’s method by performing
two iteration’s only

15x+2y+z=18, 2x+20y—3z=19 and 3x—6y+ 25z = 22.
Solve by Jacobi method, carry out two iterations

10x+y+2z=13; 3x+ 10y +z = 14; 2x + 3y + 10z = 15.

2
oadty dy o
prove that (1 X)dxz X o=m y=0

m sin_lx

If y=e
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3 Hours/100 Marks Seat No.

Instructions: (1) All questions arecompulsory.
(2) Answereach next main question ona new page.
(3) Figures to the right indicate full marks.
(4) Assume suitable data, if necessary.

(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(6) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

MaRrks
1. Attemptany ten of the following : 20
a) f(Bx—4y)+i(x+y)=7findx,y.
b) Ifz=1+ /3 i, show that z> + 4 = 2z.
c) Iff(x) = 3x2 — 5x + 7, show that f(—1) = 3f(1).

eX —X

d) State whether the function f(x) = 5 is odd or even.

lim »x*-9
e) Evaluate , _ ~ 3

i 1—CosX

lim Y=~
f) Evaluate " NP

. 8}( o 4}(
g) Evaluate M .

h) Find 9/ ity =log (¢ + 2x).

P.T.O.
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MARKS

) 1fx2+y2 =4, find ¥/ .

j) Find dydx’ if X = sing, y =cosg.

k) Show that root of equation x®—2x—5 =0 lies between 2 and 3.

) Find the first iteration by using Jacobi’s method for the following system of
equation.

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

2. Attemptany four of the following : 16

a) Express the following complex number in polar form —yz + \/54 i

b) Evaluate (1 +i)8 + (1 —i)®=32.
c¢) Using Euler’s formula prove that sin26 + cos26 = 1.

d) Simplify using De-Moivres theorem.

2
(cos 50 — isinSG)A (cos 246 +isin246) /

1
(cos 46 + isin4e)A (cos 240 —isin240)°

2X -3
e) Ify=1(x) = VI then prove that x = f(y).

f) If f(x) = x2 — 4x + 11, solve the equation f(x) = f(3x — 1).

3. Attemptany four of the following : 16

14+ % ; 2X py
a) If f(x) = log | 7= | then prove that | =7 |= ().

, show that f [ f {f(x) } ] = x.

b) If f(x) = ﬁ

X3P —Bx+2
c) Evaluate lim — 5 :
x=1 X7 4+ 3% —3x -1
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MaRrks
d) Evaluate !t {ng + OX — X]
t 6*-3 -2°+1
e) Evaluate y ;o N :
lim Sin3x — 3sinx
f) Evaluate x_o N :
4. Attemptany four of the following : 16
a) Using first principle find derivative of f(x) = sinx.
b) If uand v are differentiable functions of x and y = u.v, then prove that
dy dv du
—=U.—+V.— |
dx dx dx
et +e™* _ dy
c) If y—m , find ax
d) Diff tiat t t—1[ 5)(]
) Differentiate w.r.t. x, tan 1_ 62 )
dy
— H COSX £ L
e) If y = (sinx)*°**, find ax
2t . g2t q
= tan~' and x =sin i Y
f) Ify = tan [HJ [1+t2],fmd v/
5. Attemptany four of the following : 16
it tanx (5% 1)

a) Evaluate x-o (\/m B 4] .

i 10gX —log 3
b) Evaluate l@sﬁ
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MaRks
c¢) Using Bisection method, find the approximate root of x3—6x + 3 = 0 (three
iteration only).

d) Using Regula Falsi method, find the root of x3 — x — 4 = 0 (three iteration
only).

e) Using Newton-Raphson method, find the root of x4 —x—9 = 0.

f) Using Newton-Raphson method, find the approximate value of /10 (three
iteration only).

6. Attemptany four of the following : 16

d2
a) If y = sin5x — 3cos5x, show that dx_z +25y =0,

b) fx=a (6 —sinB)andy=a(1 cosEI!)findd—yaﬂdd2—ya’['3=E
- Y= dx dx? 4°

c) Solve by Jacobi’s method (three iteration only)
5x +2y +72=30,x+4y +2z=15
X+2y+52=20

d) Solve by Gauss elimination method
X+2y+3z=14,3x+y + 2z =11
2x+ 3y +z=11

e) Solve by Jacobi’s method (three iteration only)
20x+y—-2z2=17,3x+20y—z=-18
2x — 3y + 20z = 25.

f) Solve by Gauss — Seidal method (three iteration only)
15x+2y +z=18, 2x+20y - 32 =19
3x — 6y + 25z = 22.
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Seat No.

Instructions: (1) Allquestions are compulsory.
(2) lllustrate your answers with neat sketches wherever
necessary.
(3) Figures to the right indicate full marks.
(4) Assume suitable data, ifnecessary.
(56) Use of Non-programmable Electronic Pocket Calculator
is permissible.
(6) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.
MaRks
1. Attemptany ten of the following : 20

a) If f(x) = cos x, show that f(3x) = 4f3(x) — 3f(x).

b) Express in the form a + ib, ﬂ where a,beR, i=+/-1.

c) Evaluate lim

Xx—0

d) Evaluate lim

2—i

’
Jx+1-1

2% _ 1

x— 0 sin2X
e) If f(x) = 3x2 — 5x + 7 show that f(—1) = 3f(1).
f) Findx and y, if x [1 —i] +y [2 +i] + 6 = 0.

g) Evaluate lim

Xx—0

h) If y = cos™ (si find —.
) If y =cos™' (sin x) fin ix

i) If y=e*-sinx-cosx- find ax

1—-cos2x

X2

dy

dy
X
P.T.O.
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MARKS
dy

j) Find ity = x*

k) Find first two real roots of equation, x3—2x — 5 = 0 using bisection method.

) Find the first iteration by using Jacobi’s method for the following system of
equation

5x—-y+z=10,x+2y=6,X+Yy +5z=-1.

2. Attempt any four of the following : 16
X—4
a) If f(x)= then show that f [f(x)] = x.
4x —1
1+ x a+b
If f(x)=I —— | th how that f(a) + f(b) =f _
b) If f(x) ogL_x}tens ow that f(a) + f(b) [1+ab}

c) Using Euler’s formula prove that cos 20 = cos? 6 — sin® .

d) Simplify using De Moivre’s theorem :

2
. . . . 2
(cos 50 —isin SO)A -(cos 26 +isin 26)

1
(cos 46 +isin 49)%1 [cos 26 —isin 26]°

e) Find cube-roots of unity.
f) Simplify 1 +i100 4 {10 4 {50,

3. Attemptany four of the following : 16
a) Iff(x) =ax® + bx + 3and f(1) = 4, f(2) = 11, find ‘a’ and b’.
b) If f(x) = sin x, g(x) = cos x prove that :
i) f(x +y) =f(x) g(y) + g(x) f(y).
i) g(m —n) =g(m)-g(n) + f(m).f(n).

P2 2
. sin“Xx —cos“ x
c) Evaluate lim

xe% 1-tanx

X —> o0

d) Evaluate lim x[\/x2+1—\/x2—1]
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MARKsS

2
e) Evaluate lim w
x—>4 x5 _64

. a“+a*-2
f) Evaluate lm —————.
x—0 sSIin” X

4. Attempt any four of the following : 16

a) If uand v are differentiable functions of xand y = y then prove that

y.au_ av
d_y: dx dax .
dx v2

i 371 find AY
b) I y =sin"'[3x - 4x°] find W/, .

c) Find g—i if 13x2 + 2x2y +y3 = 1.

d) Find the derivative of (x) sin~1 x.
e) Using first principle find derivative of f(x) = aX.

f) Find Y/ if y= Iog[ X + /% +a’ }

5. Attempt any four of the following : 16

. sinmx
a) Evaluate lim

x—1 X —

. X
b) Evaluate IIm .
) x=0 /9 —x +x2-3

c¢) Using Bisection method find the approximate root of x2 + x — 3 = 0 [carry out
three iteration].

d) Using Newton-Raphson method find approximate value of 3/100 (perform
three iterations).
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e) Using Regula Falsi method find approximate root of equation x3 + 2x2—-8=0
(take three iteration).

f) Find the real root of the equation x - € = 3 using False position method (Two
iterations only).

6. Attemptany four of the following: 16
a) Differentiate cos™! [2x2 — 1] w.r.t. sin‘1|:2x~ 1—x? }

2

b) If y = sin 5x — 3 cos 5x, show that %+25y:0.
X

c) Solve the following equations by Jacobi’s method, performing three iterations
only :

20x+y—-2z=17,3x+ 20y —z=-18 and 2x — 3y + 20z = 25.

d) Solve the following equations by Gauss-Seidal method taking three iterations
only :

15x+2y +z2=18, 2x+ 20y -3z =19, 3x—06y + 25z = 22.
e) Solve the following equations by Gauss elimination method,
X+2y+3z=14,3x+y+2z=11and2x+ 3y + z=11.

f) With the following system of equations 5x —y =9, x—-5y+z=-4,y-5z=6
set up the Gauss-Seidal iterations scheme for solution. Iterate two times,
using initial approximations as x, = 1.5, y,=0.5, 2, =-0.5.
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All questions are compulsory.

[lustrate your answers with neat sketches wherever necessary.

Figures to the right indicate full marks.
Assume suitable data if necessary.
Preferably, write the answers in sequential order.

Q.1Attempt any TEN of the following

a)

b)

©)
d)

2)

h)

i)
k)
D

If(3+i)x +(1—-1)y =1+7i find the valueof x & y .

241

Express in the form a+ib, T wherea,be R ,1=+/-1.

—1
IF f(x) =x’-3x* +5,find f(0)+f(3).

Define even and odd function.

Evaluate lim

b=
X—2 \/;_\/5 )

. | tan5X
Evaluate lim| — )
x>0/ sin 6X

) esin3)< _1
Evaluate llm| ——— | .
Xx—0 2X

If y=e*. sin5x, find % )

X

If y=1log[ tan(4 — 3x) ], find 3—y .
X

Find g—y ifx =3at’ andy = 2at’ .
X

20 Marks

Show that there exist a root of the equation x> —4x +1 = 0 in the interval (1, 2) .

Find the first iteration by using Jacobi’s method for the following system of equation

5x—y =9,x-5y+ z=—-4,y—-5z2 =6.



Q.2 Attempt any FOUR of the following 16 Marks

a) Find modulus and argument of E - 7i , hence express in polar form.

b) Simplify using De Moivre’s Theorem
(cos28+ isin260)*(cos30— isin360)*
(cosO+isinf)’(cos20— isin26)”

¢) Use De Moivre’s theorem to solve x* +1=0.

d) If x+iy = sin( A +iB) prove that

2 2 2 2

L X y . X y
1 + =1 il - =]
)cosh2 B sinh’B sin A cos® A

&) If =22 and t= 2% Show that f (t) =x.

4x -3 4x —1

f) If f(X)=tanx ,show that

i 2 .. _ f(a)+ f(P)
N f(2x) _—1—[f(x)]2 i f(a+p) YT f@f(p)
Q.3 Attempt any FOUR of the following 16 Marks

a) If f(t) = 50sin(10074 +0.04) , show that f(%ﬂ): F(t)

2X
1+ x?

b) If f(x)=log (1+—X) * prove that f( )=2f(x)
- X

c) Evaluate lim I ; 32
>3 x—=3 X —=5X" +6X

. x* —8x
d) Evaluate lim _X o8
=2 Ix*+5 -3

¢) Evaluate lim[w}
Xx—0

x2

2

f) Evaluate lim [M}
X—0 X

Q.4 Attempt any FOUR of the following 16 Marks

a) Using first principle find derivative of f(x) = sin x.
b) Ifuand v are differentiable functions of x and Y = U.V, than prove that
\'
dy _ dv_ du

dx  dx  dx



o) If y=tan‘l(ﬂ).ﬁnd ay

d) If
e) Find the derivative of (sin X)

f) If x¥ =e*™Y then prove that

1+cosX dx

x>+ 1y’ = 3axy, find ay
dx
Ccos X
dy _ logx
dx (1+logx)®

Q.5 Attempt any FOUR of the following 16 Marks

a) Evaluate lim{
X—0

b) Evaluate lim[
X—3

4

sin 2X.tan4X.log(l + X2):|
X

logX—log3}
X-3

¢) Using Bisection method find the approximate root of x> — x — 4 = 0 [Carry out three iterations
only].
d) Find the approximate root of the equation x> — x — 1 = 0 by using Regula false position method
(Carry out three iterations only)
¢) By using Newton- Raphson method find the positive root of x* + x — 5 = 0 correct to three
decimal places.

f) Using Newton- Raphson method find approximate value of /100 , perform three iterations.

Q.6 Attempt any FOUR of the following 16 Marks
msin~" X 2 d2y dy 2
a) If y=e , provethat (1-X")—5—-X-=-m7y=0.
dx dx
3 . 3 dy d’y V4
b) If x=a(0—sinb)andy=a(l- cosf), find —=and —-at =—.
dx dx 4

c)

d)

Solve the following equations by Gauss elimination method

4x+y+2z=12, —x+1ly+4z=33,2x—-3y+8z=20

Solve the following equations by Jacobi’s method, by performing three iterations
only

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

Solve the following equations by Gauss- Seidal method taking two iterations
10x+y+z=12 ,x+10y +z =12 , x +y +10z =12

With the following system of equation 5x —y =9, 5y —z=6,x + 5z =-3.

Set up the Gauss- Seidal iterations scheme for solution. Iterate two times, using
initial approximations xo=1.8, y,=1.2, zo=-0.96.





