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Time : 3 Hours]
SECTION-A

(OBJECTIVE TYPE QUESTIONS/

MULTIPLE CHOICE QUESTIONS) I each
1.— In determinant
-1 2
=
cofactor of 2 is :
(A) 6
(B) -6
(€) -1
(D) 7
2 If A and B are two matrices, then (AB) = ... .. ;
12"ARM(SZ)IKUT2024—1107-2 Turn Over
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3. Order of differential equation

is :

(A) 1

(B) 2

© 4

(D) Not defined

A< Number of points of discontinuity of the function

|
f(x)= JX%2,3
X2 -5x+6

is :

(A) | l
(B) 2
(€)' 3
(D) 0
,8./ I sec x dx is equal to log (sec x + tan x) + . (Trﬁe!False)

6. The function fix) = 2= — 3x is decreasing for ........... .

12"ARM(SZ)JKUT2024—1107-2
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Al

( 3)

perivative of cos (Jx) is

—sin (Vx)
(A

sin (Vx)

(B) 2J

(€) 2Jx cos (V)

(D) 2Jx sin (V)
.8. Direction cosines of z-axis are @
(A) 1. 0.0
B) 0. 1. 0
) 0. 0.1
M 0. 0.0

A a

e ek N equal to :

(A ]
(By -1
Cr 0
(n 2

10. Deline Linear programming problem.

1 2"ARM(SZ)IKUT2024—1107-Z Turn
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SECTION-B
(VERY SHORT ANSWER TYPE QUESTIONS) 2 cach
Lt Check the injectivity and subjectivity of the function f : N = N

aiven by flv) = x2

12. Find the principal value of
cos” | — |.
2
A3. Prove that the function fix) = log sin x is strictly increasing on
(o. 3‘-).
2
]/-k Evaluate the product : https://www.jkboseonline.com
- - —» -
(3a-5b).(2a +7Db).
NETY A - A A A _:,. A A A
157 Find |axb| if a=i-Tj+7k and b=3i-2j+2k.
16 Find I sin x sin (cos x) dv.
1/7./ Evaluate :

a4
In sin 2x dx.

12“‘ARM(SZ)JKUT2024—-1107—2
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18. If

p(f\) =¥
d
and
p 1
(B) =~
5
find P(A

N B) if A and B are independent events,

19. Evaluate P(A U B) if 2P(A) = P(B) = g and P(A/B) = i
13 T

wn

207 Show that the matrix :

IS a symmetric matrix.

SECTION-C
(SHORT ANSWER TYPE QUESTIONS) 4 each

21. Find the general solution of the differential equation :

dy 2
xlog x =+ y=~—log x.
dx X

Inlz \/sin X dx -
0 sin x + \/cos X

,2[ Evaluate :

12%ARM(SZ)IKUT2024—1107-Z - TumOwr
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23, Ir
show that :
o _ L
dx X

4. Find the shortest distance between the lines :
- A A A A A A
r=@+2j+k)+r(i~j+k)

~and

—3 A A A A A A
r=Qi—-j-k)+un2i+j+2k).

sl A A Ao A A A
a=2i+2j+3k,b=—i+2j+k

and
A A
?=3i+j
are such that :
..._)
a+Ab

-
is perpendicular to ¢, then find the value of A.

12"ARM(SZ)JKUT2024—1107-Z
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(7

26. Solve the lingyy
o Pprogy, :
o K '‘Mming Proble ‘
Minimize - _ . m graphically
TN 4+ gy

subject 1o -

27. Show that '
the relation R in the set Z of integers given by

R - h. b . .y
{@. b) : 2 divides a - b} is an equivalence relation.

28. i
A bag contains 4 red and 4 black balls, another bag contains 2 red
and 6 black balls. One of the two bags is selected at random and

a ball is drawn from the bag which is found to be red. Find the
probability that the ball is drawn from the first bag.

SECTION-D
(LONG ANSWER TYPE QUESTIONS) & each
29, If :
1 - 2
A={3 0 =2
Ll 0 3_
verify A (ad) A) = (adj AA = Al L.
Turn Over
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verify (AB)”! = B1A!

30. Bvahate :
_[_ll 5x* \fxs + 1 dx.
Or
Evaluate :
I Bx —=1)dx
x-D(x-2)(x- 3)

31 If y = Ae™ + Be™. show that :

2

£ 3:’ = (m +n) a + mny = 0.
dx~ dx
Or

Differentiate w.r.t. x :

(log X + X3 %,

1 2ARM(S2)JKUT2024—1107-2
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MATHEM ATICS
Time : 3 Houry| [Vavimum Muarks %0
SECTION=A
(OBJECTIVE TYPL QL FSTIONS
MULTIPLE CHOICE QUESTIONS) .
1. In determmant
-1 3
| 6 10|
cofactor of 10 s
(A) ]
(B -1
(3
Dy 6
2. If matnx B s oanvense of matrix A, then AB = BA = ...
Turn Qver
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Vo Uner ol ohtferential cation
1A .
V- =
dr
s
s\ |
2
T
Do

4.  Denvative of Cos ety s

(A =" v+ b osin (e
By ¢ (v 4+ 1) sin (vet)
(Cy -sin (xe')

(D) sin fxe')

5, Number of points of disconunuity of the function fivy = x + 3
IS .
(A
(B) 2
iy 3
(D) O
(True/False

6. I vy oy equal to log sec v+ oo

7. ARy - R\ . :
The tunction flx) = =+ 2v + 3 as decreasing for ...

12"ARM(SZ)IKUT2024—1107-Y
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8. Direction cosines of v-axis are -
Ay 1. 0.0
(By 0. 1. 0

Cy 0. 0,1

(DY 0. 0, 0

», & ~
Unit vector along the dircction of the vector ¢+ j+k s ¢

>

+ j+k

N

’ —

(A)

Cy Ttk

(D) i+ j+k
2
10. Define feasible region.

12*°ARM(SZ)IKUT2024—1107-Y

B-7-Y



SECTION-H
(VERY SHORT ANSWER TYPE Ql,l'..\'l'll)\h'l

S

P, Check he mpectiviy and subjectivaty of the function r o K — R

enven by i) = WA

12. Find the pnncipal value of

13. Prove that the function fix) = log vos X s decreasing for
f n
| 0, |
’
LY -

o — . =
4. Find the angle between two vectors ¢ and /W ih magnitudes 3

L
and 2 respectively having a b = V6.

15. Show that :

- - - -+ =)
(a-b)xta+ b)y=2taxb).

16. Find .

| LY
v+ xlog x

17. Evaluate .

r/2
L' cos 2y dh.

12"ARM(S2)JKUT2024—1107-Y
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[ 5 y
b S |
p‘A.‘:!
5
and
By - !
5

find PEA 7 Byal A and B oare independent events

-

9. FExsaluate PCA = By of 2PiA, = P(B) = % and PLA/MY = =

“

@, Show that the matnx

L1 -1 8]
A=[-1 2
5 I3
IS 4 Ssymmetne matnis.,
SECTION-C
(SHORT ANSWER TYPE QUESTIONS) 4 cach

1. Find the general solution of the differental equation

v o tf"—“—+\'-?3lu x
. g.m = g\

2. Evaluvate :

a2 \/sm \
I ~p—- ll.l.
0 v‘sm X + :2&)@. X

2UARM(SZ)IKUT2024—1107-Y Turn Qver
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o f o X1
' g Sl
‘ a v .'“n . “‘ = \ "Ll *

show that

J_\' / v
da '3
24, Find the shortest distance between the lnes
i .' .- - . - - ™
Fr=0+2j+k+ 0di - j- gy
and
__’ - -~ A - -
Fr=Qi—j—ky+pt2i «j+ 2 5
28. 1
. -~ -\ A =3 ~ ~ LY
a=2i+2j+3k b it N T EY
and

are such tha

-
15 perpendicular to ¢ . then find the value of 3

12"ARM(SZ)JKUT2024—1107-y
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6. Solve (he linear Prog

27.

28.

|2"ARM(SZ)IKUT2024—1107

Tammny Mot

ini Mem praphie,
Minimize - = 5, & A phicalty
*3

subject 1o -

Show that the relation R
R = {(a, b) :

In the set Z of integers given by

- <. v v
< divides ¢ — b} is an cquivalence relation

A bag contains 4 red and 4 black balls, another bag contains 2 red
and 6 black balls. One of the two bags is sclected at random and
a ball is drawn from the bag which is found to be red. Find the
probability that the ball is drawn from the first bag.

SECTION-D
(LONG ANSWER TYPE QUESTIONS) 6 each
i
1 -1 2]
A=|3 0 =2
0 3

. - {adi = |A] L
verify A (adj A) = (ad) AIA = |A|

P Turn Qv
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(§F
Let
3 | fy R
A:I'-. J.md B:[ (}
-1 = B".A".

verify (AB)

30. Evaluate :

LR
Or

Evaluate :

I (31 - D dx
(x-N(a-D(x~ 3

. If v = AZ™ + Be™, show that -

—

P
d°y dv
Y _tm+ n)y— + mny =0
dx~ X

Or

Differentiate wW.r.t. ¥ :

(log x)* + x°B "

1 2mARM(SZ }IKUT2024—11 07-Y
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Total No. of Questions : 31|

[Total No. of Pnnted Pages : 8

12" ARM(SZ)JKUT2024
1107-X
MATHEMATICS

Time : 3 Hours] [Maximum Marks : 80
SECTION-A
(OBJECTIVE TYPE QUESTIONS/
MULTIPLE CHOICE QUESTIONS) | each

¥/ In determinant

cofactor of -2 is :
(A) 6
(B) 3
() 5
D) -6
2 For a square mairix A. A(adj A) = (adj A) 7 T J—— ;

Turn Over
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(2)

3. Order of differential cquation :

5 P2 A

(d\' )" d-v

| £ [ = —
[ dx dx”

1S

(A) 3

(B) 2

) 1

(D) 4

¥.  Derivative of elog sn s ;¢ .

(A) sin x

(B) cos x

(C) sec x

(!5) fan x

/ Number of points of discominuily of the function :

ﬂ-")*—‘l—-.xas

X-5
i§ ;
(A) 1
(B) 2
(C)_ 3
(D) 5

12°ARM(S52)JKUT2024—1107-X
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( 3)

-
-
\

ﬁ. I xe' dv s equal 0 £ . (True/False)
- .

*

4. The function fix) = 3y + § s increasing for ...
B.  Direction cosines of x-axis are

AA) 1.0, 0

(B) 0. 1.0

() 0. 0. 1

(D) 0. 0,0

9/. Magnitude of Vector j+2j+ 3k is :

|
(A) 7;:

Ny
B 14
() |

(D) 10

10. Define objective function.

Turn Over
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( 4)

SECTION-B
(VERY SHORT ANSWER TYPE QUESTIONS) 2 each

M. Check the injectivity and subjectivity of the function f: - =  given

by fix) = x-.

12. Find the pnncipal value of

-4

13. Prove that the logarithmic function is strictly increasing on (0, =).

A A

4. Find the projection of the vector ;+3j+7k on the vector

A

7i = j+ 8k. https://www.jkboseonline.com

15. Find a unit vector perpendicular o each of the vector g + p and

- - A A A - A A A
a—b.where a=3i+2j+2k and b=i+2j-2k,

16. Find :

I (Iog_zxx)2 &
17. Evaluate :

Il dx

0 1_12

12"ARM(SZ)IKUT2024~1107-X
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PA) = 3
5
and
P(B)a-;-
find PCLA A B) i :
| )if A and B gy independent events.
19. Evaluate P(A | B) if 2B(A) = P(Bl = -I—SJ- and P(A/B) = %
y.’ Show that the matrix -
1 -1 5
A=-1 2 |
5 1 3
IS 2 Symmetnc matrix.
SECTION-C
(SHORT ANSWER TYPE QUESTIONS) 4 cach
3. Erd ihe general solution of the differential equation :
dv 2
— ¢+ y=-|Og Xx.
x log x de g g
22. Evaluate :
a2 sin X dx.
.[0 sin x + /COS X
Turn Over



. |
il ]
v = aSI'll ! V= alm
show that -
dy v
dx X

;( Find the shortest distance between the lines :

-» A

Fr=+2j+k)+h(i-j+k)

and

A

=(2:‘—j-l¢)+p(2:’+j+2k).

25 1

and
- A A
¢c=3i+j
are such that -
:+AB

= o
is perpendicular 0 ¢ | (hep find the value of A

12°ARM(BZ)IKUT2024~1107-x
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(7))

:ﬁ- Salve the lincar progrm“ ;
TN problem graphically

Mininize = = -3y o 4y

subject to

X + 2.\.- < 8.
I + 2y < 2,

x20,.y20.

-

: .
¢hi Show that the relation R in (he set Z of integers given by

R = (ta. b) : 2 divides a ~ b} is an equivalence relation.

ﬁ;. A bag contains 4 red and 4 black balls. another bag contains 2 red
and 6 black balls. One of the two bags is selected a1 random and
a bull is drawn from the bag which is found to be red. Find the
probability that the ball is drawn from the first bag.

SECTION-D
(LONG ANSWER TYPE QUESTIONS) 6 each

29 If .
| -1

A=|3

w NN

0
0
Verify A (adj A) = (adj A)A = Al 1.

Turn Over
12" ARM(SZ)1KUT2024—1107-X

B-7-x



31.

( 8 )

Let :

verify (AB)™! = B~ Al

Evaluate :
[
I—l 5x* st + | dx.
Or'
Evaluate :
j- (3x-1)dx
(x-1D)(x-2)(x-3)
If y = Ad™ + Be™, show that :
dzy dy
—5 —(m+n)—+mny=0.
dx? dx

Or

Differentiate w.rt. x -

(log x)* + x'*

L2™ARM(SZ)IKUT2024~1 107-X
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