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Internal Assessment Test — I November - 2024

Sub: | Mathematics-1 for CSE Stream Code: IBMATS101
. - Max C: A to H (PHY CYCLE)
Date: 04-11-2025 Duration: {90 mins 50 Sem: | I | SEC:
Marks:
Question 1 is compulsory and Answer any 6 from the remaining questions.
Marks OBE
T oo RBT
Investigate the values of A and u such that the following system may have (i) unique solution, (ii)
infinitely many solutions and (iii) no solution.
x+y+z=6
I g 081 cos | L3
x+2y+3z=10
x+2y+dz=pu
Solve the following system using Gauss elimination method:
2 x+2y+z=3, 2x+3y+3z =10, 3x—-y+2z=13. [07] | coO3 L3
01 -3 -1
3 |Find the rank of the matrix: A = [; (1) 5 é l [07] | cO3 L3
1 1




Solve the following system using Gauss Jordan method:

[£-1¢]

Find x,, x,, x5 and x4 to balance the traffic flow.

l x+y+z=9, x-2y+3z=8  2x+y-—-z=3. 071} co3 L3
|
! Reduce the matrix A=[:ig 176] to diagonal form. [071 | cos 13
% f E =V(xy3z2),find div F and curl F at (1,—1,1). s F solenoidal and [07] | CO2. 3
irrotational?
If u=x+y+z, v=y+z and z=uvw. Find the’}%cobian of x,y,z with respect to u,v,w? [071 | coi 1.3
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1 1 6
= B]:F 23 1 10] 4 4
R € augmented matrix.
R:—’)—‘Rl‘{"R:: RS%—RI_{"R?‘
A 1 6
¢.54:1 0 01 5 4
O 1 )L—l p_6
R3—>—R2+R2
11 1 6
[A:B] ~ 0 1 2 4
0 0 A-3 n—10

@) Unique solution : We must have p[A]=p [A:B] =23, p[A] will be 3

if (A —3) = 0 since the other two entries in the last row of A are zero.

130 T S e ] R T R e S W T

fF(A-3)=0 or A # 3 irrespective of the value of p, p [A:B] will
also be 3.

tence, the system will have unique solution if A # 3.

b Infinite solutions : Here We have n = 3 and we need
p[Al=p[A:B]=7< 3. We must have 1= 2 since first row and second

‘. IOW are non zero.

} p[Al=p[A:B]= 2 only when the last row of |
_3=0,p-10= 0
olution if A =3 and p = 10.

A:B]. By case (a) plA]=3 it

A s e

A : B ]is completely

n zero. This is possible if A
(@ﬂce, the system will have infinite S
1 0 :

) No solytion : We must have p[A ] # P |

A # 3 and hence if A = 3 W€ obtain plAl= 2.

) # 0 then p|A:B] will be 3.

If we impose (p—1V
f r=3and p # 10.

Hr\
£5, the system has no solutton 1



X+2y+z=3,2x+3y+3z2=10, 3x-y+2z =13 [Dec 2017]
The augmented matrix of the given system of equations is

iy OB e B0
[A:B]=]2 3 3 : 10
13 -1 2 : 13

R,>-2R +R,, R - -3R +R,

il -2 g 3]
~10 -1 1 : 4
LO -7 -1 . 4




spow have, X =2, —y= 1, -8z =-24

s

- x=2,y=-1,2=3

(x,y,2) =(2,-1,3)

is the required solution.
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[15] Solve the following system of equations by Gauss - Jordan method.
x + y+z=9;x—-2y+3z=8;2x+y—z=3 ¥ Jan 21]

1 1 1 :9]

[A:B]=/1 -2 3 :8
Rz—a—R1+R2, R3—>—2R1+R3

4

2 1 -1 :3]
(1 1 1 : 9]
[A:B]~|0 -3 2 : -1
[ =1.=8::: =15

We use the leading non zero entry in second row ( —3 ) to make the element
above and below, 1 and —1 respectively zero. [Take a note of this step in com-
parison to the Gauss elimination method]
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J

Iy = IR 3R -, K, = R 4 (=3)R

3
(3 0 5 : 26
[A:Bl~|0 -3 2 : _-1

; R3—> 1/11-R3
_0 0 11 44J

3 0 5 : 26
~{0.-3.2 -1
LA R
(This step is performed only for convenience to

get 1 as the leadin g entry in the thr |
row).

We use the element 1 in the third row to make the two elements above ﬁ
2and 5 zero. R - -5R +R, R — ~ 2R, +R,

3 =0 058
[A:B]~|0 -3 0 : -9 YAy
00 1: 4 = S B A

Thus, |x =2,y=3, z=4

Is the required solution
[16] AY)‘V)"‘H s W e e gl L e T e
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A -19 7
L2 = _49 16

The characteristic equation of Ais | A - A ] | = 0.

[June 2016, 17, 18]

alize the matrix =R
100N > ,
Diagc a1

(-19-A) 7
-42 (16—%)\:0

0.,

e, A+ 30 —304+294=0

e, A +3A-10=0

o (A=2)(A+5)=0

i, . =2, =5 are the eigen values of A.
Nowconsider,[A—?LI][X]=[O]

0 i
e [ 4 (16-M)]ly] L0

e, (=19 -A)x+7y=0
_42x + (16 -2 )y =0
Case—(i):LetK=2

= _42x + 14y =0
We get —21x + 7Y = 0 and x y

X

—_—

¥
f(?., y = 3x Of 3 1

s the eigen vector corresponding to A = 2.

i Ay i
X =(L ) ;
Pl A7) 4 LT
v;lsc :1)1“ +7y = 0 and -42x +2ly =0
e get —
y X
= or = = =
e, A
x = (1 2 ) is the eigen vector corresponding to A = -5.



Modal matrix P = [x;x,] = \i; ;]

Wehave [Pl =2-3=-1 and P! = —11;—"(Ad]P)

p-1__ 2 -1 i -2 1

-3 1|7 | 3-1
Now P“lAp___Dz‘i‘z 11[-19 7771 1]
3~-111-42 16|13 2|

0 _5 ] is the diagonal matrix.

or P‘lAP=Diag(2,_5)

-4 2

-15 5
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If F =V(xy 22 ) find div P and curlF at the point (1, -1, 1),
>> Letq)—xy 2*

—
F = aﬁ ﬁ &k—jz z+3sz]+2xy zk
dlvl_f_):V F

(9 .,0 . 9 3.2. 2.2, 3
_[ax1+ay]+azkj-(yzz+3xyz;+2xyzk)
32, , 0 22, 0 3
(y2)+ay(3xy2)+*"(2xy2)

= 0+6xyz” +2xy° = 2xy (322 +42)
dlvF at (1,-1, 1)=-2(3+1)=-8§

I ] k
e I B Y
Also, curl F=V x F = o oy 3

;/3 22 31“1/2 72 2.1’}/3 z

=1 (6x1/ z—6x1/22) — | (21/ z—»21/3' z) + k (3;/22 3,/ 2?) = (?
Thus the required div F = -8 and curl F = 0




Ifx/+y+z = U, Yy+z

= U and z = uvw,ﬁnd the value Of %((M
U, v, w)

X  dx ox
ou v Juw
N TE5 7 N Y Y

d(u, v, w) ou Jdv w
% % o
ou oJdv ow

Itis evident that we should have X, Y, z intermsof u, v, w.




Consider‘x+y+z=u (1), y+z=0v ...(2), z=uvw ... (3)
Using (2)in (1) we have, x+v =u .. X = u-"v
Also by using (3) in (2) we have, y+uvw =70v - Yy = U—UvW

Thus the given data is modified into the form,

X =u-v, y=0-Uvw, z = U
d(x, vy, 2) ! -l g
= |—vw (1-uw) -—uv
o(u, v, w)
vw uw Uv

=1 {(1—uw)uv—(uw)(—uv)}+1 {(—vw)(uv)—(vw)(—uv)}
= uv—usz+usz—uvzw+uv2w = Uuv
Thus | = uv

Aliter : Adding R, to R, we get,

a(x Y, z) e
o(u, v/ w) G
VW UW U

On expanding by the second row we have
-0+1(uv-0)-0 = yo
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() Find ‘c'}': My, %, Mg to balonte e Tragfic flow. | .
0] Find the 'h'cx-H-%c_ ‘HDLO at W, -:_S, .
i,(i{'\) Find e tyadfc v{-\o'-o at Mg =to
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4 125 + 250 | M te M+ =4S
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