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thefigure. The figures drawn bycandidate and model answer may vary. The examiner may
5) give credit for anyequivalent figure drawn
For programming language papers, credit may be given to any other program based on
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Question:

Evaluate the integral:
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Solution:
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Question:

Find approximate root of z® — 2 — 1 = 0 using Bisection Method (one iteration only).

Solution:

Evaluate function values:
Root lies in [1, 2].
Midpoint:

1+2
c=—=1.5

Evaluate:

£(1.5) = 0.875

Final Answer:
Approximate root after one iteration:

f)

Question:

Show that the root of % — 4z — 9 = 0 lies in the interval (2, 3).

Solution:

Evaluate the function at the endpoints:
f(2)=2"-4x2-9=8-8-9=-9
f(3)=3"—4x3-9=27-12-9-=6

Since f(2) < 0and f(3) > 0, the sign of the function changes between 2 and 3.

Conclusion:

Therefore, the root lies in the interval | (2, 3) |
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1
/ 22432+ 2 %

Factor denominator: 2% + 3z + 2 = (z + 1)(z + 2)
Partial fractions:

1 AKB

(z+1)(z+2) z+1 z+2

Multiply both sides by (z + 1)(z + 2):
1=A(z+2)+B(z+1)
Putz = —2, then
1=B(-1) = B=-1
Put # = —1, then

1=A(1) = A=1

1 1
/ d.'z'—/ dx
xr+1 J ¢+ 2

Rewrite integral:

Integrate:
g 1
log |z + 1| —log |z + 2| + C = log 205 |+C
' x+2|
1 e o
/o—dr—log = TE .
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Let u = €%, then du = e*dx, sodx = ’%

u i 1
/ (u—1)(u+1) = / (u—1)(u+1) du




Use partial fractions:

1 A . B
(u—1)(u+1) u—-1 u+1

1=A(u+1)+B(u—1)

1= (A+B)u+(A—B)
Equating coefficients:

A+B=0, A-B=1

Solving: A = %,B = —,1_,

1 1 1 1
/ ( — du= -loglu—1|— =-loglu+ 1|+ C
J \2u—-1) 2m+1) 2 2
1
2

u—1
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= —log
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Substitute u = e*:
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Using the identity jnu f(z)dz = f(;' (a — x) dx, we write:

1_/05 e iO:)(E_J) de

sin (§ — )

Now apply identities:
« cos(f—z) =sinz
o sin(3 —2z) =cosz

So equation (2) becomes:

2 sina
I_ 5 d:l' vesever s vs v s er e e ey
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Add equation (1) and equation (2):

cosx sin
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Solve 2® — 6z + 3 = 0 using Bisection Method (3 iterations)

Step 1: Find initial interval [a, b

Define
f(z)=2*—62+3
Check signs:
1' J(z) Sign
0 3 +
1 1-64+3=-2 -

Since f(0) > 0and f(1) < 0, root lies in [0, 1].

Step 2: Perform three iterations of bisection

Iteration a b r =22 Sign of f(x)
1 0 1 05 +

2 05 1 075 -

3 05 075 0.625 =
Conclusion:

The root of the equation
23 —6x+3=0

after three iterations is approximately

New Interval
[0.5,1]
[0.5,0.75]
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Qs 1Salve using Jacobis Tterative m&’c‘nocl
10+9+222]3, Sx+0y+ = 14, 2%+ 3Y+107z15

[ Ca¥ry out +teuo 1tevations.

—> |[FYom tirst equats P 30
M | (Q:LJB?QJ —’o?.n.’,, _%__713 === gg*.’@

Fr d +1 4
omlsjeggjgi_gn, Rl ’4—'3:&-—2_@7%

F‘v m _third _equation, ol .
3 ﬂ":zs—jm—f 3y’ - i, 15 R By —e

| Fivst~ iteration :—~ ,
Pqtb‘mg- 20=0, Yo=0,Zo=0 in K.H.5. OF eq”.
@, O, @ ae aet—, o v

| B=to =25 o Y o -
e e

[ | 0= Zo * — 14-0- . 7
I Y=1as 317?:) —— s " . loo a7 %%F/r

= I5=2 20— 3o » 1B eO=D. = 1.
Z= o “_o_.. Z; T Z,';'l«j‘i

[ S&cond itevabion i= =
.,Puthna. =23, 9 = <4 b‘ Z,=I 5_1’166]”@@5(@

(%= BEEE e 132 (0020 . #;=0%

(o ST = R Y
jiy7_=l4-:;3‘zb‘—2‘ \jz ]4 *3(’ l?c? 7 (15‘).. y’L Ogé
Zz |5~2>lc$-3\1,_ — 15=2(" 3139 =3(Is 4) *Z“ o&

Qﬁ;ﬁr two itevations,
o QFFY'O%:MQ#& SOIUﬁJO)’) 15 <~




Solve the foloowing system of equation by Gtauss-seidel method 20x-y+2z=17,3x+20y-z=-18,2x-3y+20z=25

Given System of Equations:

1) 20z —y+2z=17
2) 3r+20y—2z=-18
3) 22—3y+20z=25

Initial Guess (Iteration 0):

Iy — 0, Yo — () zZp = 0

Iteration 1:

1 1
2y = — (17 + yo — 229) = —(17+ 0 — 0) = 0.850

20 20
Y1 = i(—ls — 321+ 2) = i(—Ls — 3(0.850) + 0) = 2D oron
1790 20 20
= O — 0 5 3y) = i(2s — 2(0.850) + 3(—1.028)) = 1216 _ ;061
20 : 20 20

Iteration 2:

7 221) = —(17 — 1.028 — 2(0.061)) = 220 _ 793
Ly = — +yy —2z) = — — 1. - .06 = = 0.79:
2T g T T == o 20
1 1 —20.318
o = = (=18 — Fwg +- 2y} = e (18 —3(0.793) + 0.061) = — 2 — _1/016
y2 = 55( z2 +21) = g5 ( )+0.061) 20 ’
1 1 1.366
27 = —(25 — 22 + 3y2) = — (25 — 2(0.793) + 3(—1.016)) = —— = 0.068
20 20
Iteration 3:
L 17 22,) = —(17 — 1.016 — 2(0.068)) = 2228 _ 0,792
£ _—— 1> v :" —— p— . = . _ — -(-
3= 30 Y2~ 42) =5 : %)
1 1 —20.308
Yo = 55 (—18 =325 + 22) = o (~18 — 3(0.792) + 0.068) = —— = ~1.015
1 1 1.367
23 = — (25 — 223 + 3u3) = —(25 — 2(0.792) + 3(—1.015)) = ——— — 0.068
3 20( x3 + 3y3) 20( 5 —2(0.792) + 3( ) 20 i
25 — 0.792
ys = —1.015

z3 = 0.068
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@J{YD% ts produced by o maching ave
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Given P(2) = P(3).

Cancele ™,

Multiply both sides by 6,

Divide both sides by m?2,

Then,

Numerically,

A random variable has a poisson distribution such that p(2)=p(3) Find P(5)

e ™m? e ™m?
200 3
m? m3
2 6
3m? =m?
3=m
- 33% e I x 243 243
= = e " =2.025 xe
5! 120 120
P(5) == 2.025 x 0.04979 = 0.1008

3
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Problem:

x+1
I= | ——d
/(x—l)2 X

lett =x—1,sox =t+ 1, anddx = dt.

Then,
(t+1)+1 t+2
I_/—t2 dt_/ 2 dt

Now split the integrand:

(2 ()

Now integrate term by term:

1 2
I_/?dt+/2t 2dt_log|t|—;—C

Substitute backt = x — 1:

2
I=log|x—1—-——+C
x—1

{ NOTE : This problem can be solved using Partial Fraction Method also, Answer remains same.
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Let

5 /x
S '
f2 VT XX dx ~()

Using the property:

JPE(x)dx = [P f(a+b—x)dx
Here,

a=2 b=5 = a+b="7

Substitute x — 7 — x into equation (1):

/ VT _x dx
VT—(T—-x)+/T—x

VT
_I_/ _NITF e ..(2)
VX +V/T—x
Now, add equations (1) and (2):
1+1_/( e . x)dx
Jo \WVT—x++vx /x+/T—-x
B R
_
O . o e P
2 VX+/T—x

5
21—/ 1dx
2

2l =[x]3=5—-2=38

[
2




Let

I—fo »x+5+\9 xdx R

We use the property:

[bf(:r)dw — [b fla+b—x)de

a=10;, b=4

Here,

2a+b—2=0+4—2r=4—=

Now apply the property:

" /“ J/(4—x)+5
Jo Y(4—%x)+5+Y9-(4—x)

/ 7 _\f)*_\:/: — de ...(2)

dx

Add equations (1) and (2):

1 Ve +5 NC—
I+1I= 1 BT -
Ve +54+vV9—2z2 V9—z+Jr+5

4
= / 1dz
J0

dx




Let

I= fo% log(tanx)dx ...(1)

Using the identity:

tan (g — .'Lf) =cotz = log (Lau (g - ;r)) = log(cot z)

&

1
= log ( ) = —log(tanz) (since log(l/a) = — log(a))
tanxr

Now apply the property:

I- /2 log(tan(3 — x)) dx
Jo

I= /- —log(tanx)dx = —I ...(2)
0

Add equations (1) and (2):

I+I=0 = 2I=0




X
L= / sinz - cosx dx
0

cosx — 1

—sinzdr =dt = sinzdr = —dt

ol 3

€T 0

cos — = ()

N |

it =cosx | cos) =1

0
I—/ t-(—dt)
1

12 0?
-9 Y
1

(1+a2%)dy— (1+y*)dz =0
Rewriting:
(1+2Y)dy = (1+y*)dx

dy dz
1+y2 1+ a2

Integrating both sides:

/ dy / dx
1+y* ) 1422

tan '(y) = tan !(z) +C

tan '(y) — tan !(z) = C
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(2 + 6zy — y°) dzx + (32% — 22y +y*)dy = 0

M =2+ 6y — y?, N =322 - 2xy + Y

7\.
. (?11 =0+ 6z — 2y = 6x — 2y
dy
0N —
" P G Y

oM 9N ;
: = = Given eq. is "Exact”

’ 3_1/ o

/z\[ dx + /(terms free from z only in N)dy = C

= /(w2 + bzy — y*) dx + /y2 dy
—/1‘2111'+/6:L'yd;£—/y2d1'+/y2dy

3 . .
= — +3x°y —x2y” + —-‘— =C
73 3

: 9, Y
— 432y -z +==0C
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verify whether y — cos & is a solution of the differential equation:

d*y
clm:? +y =0
Given:
Y = cosx
dy :
e — SN
dx
d’y
— = —COsT
dxz?
Substitute into the equation:
d’y
T2? +y = —cosx +cosx =)
dx-

dz,

y = cosx is asolutionof — +y =10
dx?
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