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: INSTRUCTIONS

1. All questions are of objective type having four answer options for each.

2. Category-I MCQ : Carry 1 mark each and only one option is correct. In case of
incorrect answer or any combination of more than one answer, % mark will be

- deducted.

3. Category-II : Carries 2 marks each and one or more optmn(s) is/are correct. If all
correct answers are not marked and no incorrect answer is marked, then  score
= 2 x number of correct answers marked + actual number of correct answers. If
any wrong option is marked or if any combination including a wrong option is
marked, the answer will be considered wrong, but there is no negative
marking for the same and zero mark will be awarded.

4. Questions must be answered on OMR sheet by darkening the appropriate bubble
marked A, B, C, or D.

5. Use only Blackalue ink ball point pen to mark the answer by complete filling
up of the respective bubbles. _

6. Write question booklet number and your roll number carefully in the specified
locations of the OMR Sheet. Also fill appropriate bubbles.

7. Write your name (in block letter), name of the examination center and put your
signature (as appeared in Admit Card) in appropriate boxes in the OMR Sheet.

8. The OMR Sheet is liable to become invalid if there is any mistake in filling the
correct bubbles for question booklet number/roll number or if there is any
discrepancy in the name / signature of the candidate, name of the examination
center. The OMR Sheet may also hecome invalid due to folding or putting stray
marks on it or any damage to it. The consequence of such invalidation due to
incorrect marking or careless han®ing by the candidate will be sole
responsibility of candidate.

9. Candidates are not allowed to carry any written or printed material, caleulator,
pen, log-table, wristwatch, any communication device like mobile phones,
bluetooth ete. inside the examination hall. Any candidate found with such
prohibifed items will be reported against and his/her candidature wﬂl be ,
summarily cancelled. {

10. Rough work must be done on the question booklet itself. Additional blank pages L
are given in the question booklet for rough work. R &

11. Hand over the OMR Sheet to the invigilator before leaving the Examination
Hall.

\12 Candidates are a]lawed to take the Question Booklet after Examination is over.

A

Signature of the Candidate :
(as in Admit Card)

Signature of the Invigilator :
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1.

JELET-2024
MATHEMATICS
Category-I (Q 1 to 30)

(Carry 1 mark éach. Only one option is correct. Negative marks : - %)

If A and B are real orthogonal matrices of same order and det(4) + det(B) =0,
then A + B is

(A) a singular matrix. - (B) asymmetric matrix.

(C) an orthogonal matrix. (D) (A + B)! exists. -

_ : 0 5
For the matrix A= |4 -1 5} , which of the following is correct ?
| 20 "6/80
(A) rank A=0 (B) rankA=1
(C) rankA=2 : (D) rank A=3

IEA = [1 J, then A (where K is any positive integer) is

oK. K 149K 4K
o 1 5 40 Ll it

1+K2 - 4K? K 0) '
© [Kz 1*3K2J D) [0 ]

AR =T T3
IfpA*+qr8+rA2+sh+t=| A+1 2-A A-8|,thent=
' NS8ds A adilliB
(A) 33 : (B) 22
© 21 (D) -33
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: x b b
5 Ifa=|a % bland A, = are the given determinants, then
‘ a
a a X =
: d
A 4= 3(Ay)* B a;(al) = 34,
d
© E(Al) = 8(Ap)? (D) i 3(ap*
a’ be . ac+ c?
ac | = KaZb?c?

6. 1If|a’+ab b?
ab b2 +be c?

Where a, b, ¢ are real numbers, then K=
B) 4

A 2

(C) 8 : “ (D) 16
. ; & ' },n : 3y .

Ifx=e¢%and y = e, then the value of S + Z—, where m, n are integers 18

: Y] x : :

(A) 2 cos(md— no) (B) 2 cos(mb— no)

(C) 2cos(m—n)d (D) 2 cos(m — n)o

complex number, is purely imaginary,

8. If the ratio i#; where Z represents a

then the point lies on b :
L._‘l _ (A) an ellipse (B) acircle
3\] | : "~ (C) ahyperbola (D) a parabola
= e2 at the point (Etl’f‘] ineets the curve again
T )

If the normal to the curve xy

: 9| .
“at the point [etg,f—) , then which of the following is true ?
2 ,

(A) GtRrL=0 ®) t3t,= o
©€) =1 D) (¢, )2 -1=0
T

ET, B.Sc., B.Voc, D. Voc




10.

11.

12.

13.

14.
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The length of the tangent drawn from any point on the circle x? + y2 + 2gx +
2fy + ¢ = 0 to the circle x2 + y2 + 2gx + 2fy + ¢"'= 0, is
' 1
(A (c—c) (B) (o)
2 S : : 1
(C) (c—c)? \ : D) (e +c¢?— 2cc')?

If I At ﬁ I = | K = |, then the angle between the vectors A ahd ]_3) is,

A) = (B)

T

©) D)

B3 Mla

= 5 b — \ -
Three vectors a, b, ¢ satisfy the condition a4+ b+ F{? = 0, where |§| =13

ITJ)|=4, IE}\ = 2, then the value ofa - b+b ._“g+g_.gi5

28 ; 29
By 2
) 2 2

= D)

A particlé acted on by constant forces 41 + j — 8k and 31 + j — f{ is displaced

from the point i + 2] + 8k to the point 51 + 43 + k, then the work done by the
forces is '

(A) 36 units - (B) 40 units
(C) 42 units : (D) 60 units

_ 2
The domain of the function f(x) = sin™! log, [%—J is

@) [2,-1uL 2] ® [2,-1 UL 2
© [2,-1] U [1,¥2] @) [2,-1] U [1,¥2]

E T, B.Sc., B.Voc, D. Voc 5
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160

17.

18.

19.

20.
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If £'(a) exist then }}1_1:10 fax _h) gf(a =) is equal to
A) ) ®) f'@)

© « Gy D) f(a)+ @)

*_I‘he value of f(r) for which f(aé) = lﬂ(—ﬂ is continuous is

. x—-T
@ 7 . (B %
Gy @ 0

Let f:[a, b]—R be a continuous function on [a, 5] and f is differentiable on
(a, b). If £'(x) = 0, for all x € (a, b), then which of the following is correct 7

(A) f(x) = kx, for some constant k and for all x € [a, bl
(B) f(x)= constant, for all x € [a, b]. -

(C) f(x) = kx?, for some constant k and for all x € [a, b).
(D) None of the above :

The function f(x) = 2 log,(x — 2) — 2 + 4x + 1, increases in the interval.

@ 1,2 ® (23
@ ) .(2, 4)
The maximum value of xy subject to the coﬁdition 3x + 4y = 5, 18
@ = ® =
© = o =
fu= tan % 2 v , then
x-y
(A) x%xu—+y%uy—'=sin 2u | (B) x%‘i—f y%= cos 2u
(C) x%—iﬁ y%—;ztan_u (D) x-a—u-+ y%;—_:.?cotu

ox

_ ET, B.Sc., B.Voc, D. Voc 6




21.

22.

23.

24,

25.
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If u(x, y, z) = log(x® + y3 + z% — 3xyz), then A Mg oy is equal to
dx Oy 0z

: _ | .
| : : X+Y+Z
. ‘ | :
(o) i o it Al
- X+yV+2Z (x+y+z)
1
The value of f (o] + e™dx is
_]_. . :
(C) 2e-1 _ D) 20+1
If %dx=kcos 4% + ¢, then k =
1 : e
Al - B) =
o 2 (B) 5
I 1
= Sager 1
i - (L= =
§ Conf2
The value of jm s
rewl)
il @) 1
©) 2 D) .

2 2

The area in the first quadrant bounded by the éllipse T_G + ‘yg_ = ;is

(A) 2rsqg. unit
(C) 4rmsq. unit

(B) 3m sq. unit
(D) bn sq. unit

E T, B.Sc., B.Voc, D. Voc 7
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27.

28,

29.

30.
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The equation of the curve passing through [—;—,1] and having .slope

szx _2Y ot each point (x, y) with x # 0, is '
' 2 n
(A) —x?y+cosx= ~F+ (B) x%y+cosx= =
q . sz . . 1'52
©) xzy—smx=—é-¥—-—1 D) x2y+sinx=—:1—-+1

The transformation x = e* reduces the differential equatmn

2
2; y(x) — Zx-y(x:) + 2y(x) = 2% to a%—y(t) + b-—y(t) + cy(t) = e, where
%2

a, b, care :
(A) a=1b=-8,¢c=2 ¢ (B) a=-1,b=3,¢c=-2
(C) a=1b=4,c=3 (D) a=-1,b=-3,c=-2

The solution of the differential equation % =_X , where y(4) = 3 is
y

(A) - acircle (B) a straight line
(C) an ellipse : (D) a parabola

A fair coin is tossed twice. The probability of getting at least one head is

1 1
s
(®) o1 D) 1

FPA) =P®B) =< and P(A° n BY) = =, then the value of P(A®° U BY) is

1 _
@A 3 o B)

o Wi

(@ it D)

PRREY

E T, B.Sc., B.Voc, D. Voc 8
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31.

32.

33.

34.

35.
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MATHEMATICS
Category-II (Q 31 to 40)

(Carry 2 mark each. One or more options are correct. No negative marks)

Consider two square matrices A and B such that A2=AandA+B= I, where
I is the identity matrix, then which of the following is/are true ?

(A) B’=B
(B) AB=0
(C) BA=0

(D) only (A) and (B) are correct but (C) is false.
Where 8 is the null matrix. '

If the elements of a 3 x 3 matrix A are polyhomial of x and if for x = a, three
rows become identical then.

(A) (x—a)is a factor of det(A).  (B) (x—a)”is a factor of det(A).
C (- a)3 is a factor of det(A). (D) (x— a) is not a factor of det(A).

Suppose Z is a complex number and 7 is the complex conjugate of Z. Then the

values of | Z | satisfying iZ% - Z = 0 are

(4a) 0 _ _ B 1
@28 (D) 3or4

Which of the following is/are a rectangular hyperbola ?

2 2

L2 NN
(&) xy—c. (B) a_z_?_l

2 b
6l =i 15 s oo (e
(©) e D) y
Thevalueof[:_a"kﬁ Bxc cxa]is
@ 2[a ¥ <] ® 2[3 % 7]

2

(©) [E" B E’] D) 0if a, T)},_gare coplanar.

E T, B.Sc., B.Voc, D. Voc 9
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37.

38.

39.

40.
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For the function £:R — R defined by f(x) = | =1 #]x—2 |, which of the
following is/are correct ? b

(A) f(x)is continuous inR.

(B) f(x) is continuous in R but not derivable in R.

(C) f(x) is continuous in R but derivable in R except x = 1 and 2.

(D) f(x) is not continuous at x =1 and 2 but derivable in R.

For the function f : R— R, given by f(x) = 3 — 6x2 + 24x + 4, which of the

following is correct ? ' :

(A) f(x) attains only a maximum at x = 2

(B) f(x) attains only a minimum at x =-1.

(C) f(x) attains both maximum and minimum at x = —2 _and x = -1,
respectively. 5y

(D) f(x) has neither a maximum nor a minimum for any x € R.

by

f (a cos % + bx + ca?)dx depends on

— :
(A) onlya : (B) onlyb

(C) omlyc (D) only a, ¢cnot b

; 2
The solution(s) of the differential equation %x% +y=0is (are)

(A) y=sinx (B) y=cosx

! : T .9
C =2cosx+3sinx D = _—ginx+——cCoOS X
© 5 @ y=-fi#*igs

If A and B are two independent e\}énts such that PA' N B) = 123 and

P(AB)= %, then P(B) equal to

s . 1

(A) 5 (B) o
A 5

©) B D) 5

E T, B.Sc., B.Vog, D. Voc 10 ' % =]
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41.

42.

43.
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PHYSICS
Category-I (Q. 41 to 65)
(Carry 1 mark each. Only one option is correct. Negative marks : -'4)
If velocity, time and force were chosen as basic quantities, then the
dimension of mass will be. :

(A) FT2v-2 (B) FTV-1
(@) FAT-2Ve A D) FTV

A particle is thrown with initial speed u at an angle ® with the horizontal
line. It follows a parabolic path as shown in the figure.

Which of the following represents the speed-time graphs [v, and v, are the
speed along x-axis, and %—axis, respectively]

u
8

L _ Ve i ! %er
@ | \ /

N 2t V0D =it
®) \ /

Vva >t o >t
©

Vg >t na > 1
(D)

>t

A beam of 11§ht movmg through medium 1 is refracted in another medium 2 .
as shown in figure.

g

C(]_.
1

If the wavélength of the light in medium 1 is A, and in medium 2 is A, then

A) A =4 B A=y

( ) 1 2 ( ) 2 gin 0y 1

© ?ug = sn.m_ o 2} 7“1 . D) Kz E CO8 09 Rl
Sin Olg COS 0

ET, B.Sc., B.Voc, D. Voc ; 11 % =]
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44. A load of 4 kg is suspended from a ceiling through a steel wire of radius
9 mm. The tensile stress developed in the wire when equilibrium is achieved

will be ;
(A) * 3.1x 10° Nm=2 .- ' (B) 2.8x 10" Nm™2
(C) 6.8 10° Nm™ . (D) 9.8x103Nm™

(Assume g = 3.1 ms2)

45. A particle moves with constant speed v along a circle of radius R.
: v

o
If the angular momentum of the particle about centre Cis L, and about point
0 is L, then —E‘l is -

[

" (A) cos? 0 ' - (B) l+cosb

© coszg _ D)

46. A particle starts maving from rest in a straight line with acceleration a. The
variation of acceleration Vvs. time graph is given below in the figure. The
maximum velocity attained by the particle during the motion is

42 (ms2)
.10
= t(s)
25 ;
(A) 226 ms ! (B) 120 ms
(C) 100 ms™ . (D) 125 mst

47, A drilling machine of power ‘P’ is used to drill a hole in a metal block of mass .
M and specific heat s’ J kg1 °CL. If 20% of the power ig lost due to heating
of the machine, the rise in temperature of the block (in °C) in ‘¢’ seconds will

be j .
0.4 Pt : 0.8 Pt
-V L . B) N
. 0.8 0.2 Pt
(@) il ol
( ) Mst ®) Ms

e - A

ET, B.Sc., BVoGDudRfm 12 i % =/




48.

49.

90.

Bl.

52.
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Suppose same liquid is heated in two vessels A and B having coefficient of

linear expansion o, and oy respectively. If co-efficient of apparent expansion

of liquid in two vessels are 'y: and *f; and if o, > ap then

Ay , (B o

(C) ",r; = 'y; e (D) None of these

A nietal rod consists of two parts of equal cross-section A, but length of one is
! and that of the other is 2/ and their thermal conductivities are respectively

k and 2k, as shown in the figure. The temperatures at the two ends of the rod
and t; and t, (t; > t,) as shown. What is the heat current at the steady state ?

2 oy
t, ] k | 2k |t
@) W | = EkA(tll—tz).-
© %(tl_tz) | » kA(téz—tg)

An Eye specialist prescribed spectacles of power +1.5 D to a patient of
hypermetropic eye. What is the near point of his defective eye ?

(A) 40cm (B) 30cm
(C) 50cem (D) 15cm

The thermal conductivity of a rod depends on

(A) length (B) mass

(C) " area of cross-section * . (D) material of the rod

An equiconvex lens of focal length f is broken into four parts and then re-
arranged as shown in the figure. After rearrangement, the equivalent focal
length lens system is

K A Rearrangement _ A|[B|C|D
Y

(A) B) f

(1o R O S

(©) (D) 4f

E T, B.Sc., B.Voc, D. Voc ' 13 A % o]
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55.
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The first law of thermodynamics is a statement of
(A) conservation of heat

(B) conservation of work

(C) conservation of momentum

D) conservation of energy

Tk T
/) 10 kg
kgl AT

Tz*‘\ = 7// 5kg
10 kg //

In the above figure all the strings are massless and pulley is frictionless.
Which of the following statement(s) is/are correct ?

@A) Ty>T=T, S (B) /P, < ile="T
©) T, = Ty =Ty D) T,>Ty=T,

In an experiment on photoelectric effect the stopping potential V, is plotted

against the frequency (v) of the light incident on a metal surface as shown in

the figure. The work function of the surface of the metal is obtained from the
Vo N
C

@] /B I

A

(A) slope of the line AC. . _ :

(B) product of the slope of the line AC and charge of the electron.

(C) product of the intercept OA and the charge of the electron.
(D) intercept OA. :

E T, B.Sc., B.Vog, D. Voc 14 ' ﬁ -
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57.

58.

59,
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A solid cylinder of height H, radius R and density p, floats vertically on the
surface of a liquid of density o. The cylinder will be set into oscillatory
motion by applying a small downward instantaneous force on it. The :
frequency of this small oscillation is

Spiierd S - | P8
_(A) co-—\ﬁ;_ (B) w_ ﬁ;

cg . Pg
e it © o- |

The figure shows the variation of potential energy V(x) of a particle with
distance x. The particle has :
Vi(x)

>x
(A) Two equilibrium points, one stable and another unstable.
(B) Two equilibrium points, both stable.

(C) Three equilibrium points, one stable, two unstable.

(D) - Three equilibrium points, two stable, one unstable.

The radius of the earth is approximately 6400 km. Thé héight at which the
acceleration due to gravity differs from g(acceleration due to gravity at the
Earth’s surface) by approximately 2% is

(A) 62.5 km (B) 63.9km
(C) 64.2km (D) 65.3 km

Two satellites S; and S, revolve round a planet in coplanar circular orbits in

the same sense. Their periods of revolution are 1h and 8h, respectively. The
radius of the orbit of Sl is 10* km. When S2 is closest to Sl then the angular

speed of S, as observed by an astronaut in S, is

(A) —gradfh _ (B) -Erad h-l

©) -g-_rad h-1 ) radh

ET,B.Sc., B.Voc, D. Voc 15
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61.

62.
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A man standing on a road has to hold his umbrella at 30° with the vertical to
keep the rain away. He throws the umbrella and starts running at 10 km/h.
He finds that rain drops are hitting his head vertically. The speed of rain
drops with respect to the road (V rg) and the moving man (V) are .
respectively. 534 : ;

4) V,,=20kmh, V= 10+/3 km/h

- (®) V,=10kmh,V,, =20kmh

(C) V,, =103 km/h, V,,, = 20+/3 km/h

(D) V,,=10km/h, V,, = 20+/3 km/h

A particle of mass m is falling freely under gravity from height H from rest.
The variations of its potential energy (V) and kinetic energy (K) as a function
of time (t) is _

A e 1~

—— e —— —— i ——

mgH

mgH _
®) v

(A) v

mgH {

(©) D)

>t

A particle is moving in a X-Y plane where X and Y coordinates are time
dependent as follows :

X(t) = At? + Btand Y(t) = Ct3+D
(Here A = 1.00 m/s%, B = -2.00 m/s, C=2.00 m/s? and D = 10 m). The position
of the particle at t = 2 sec is ' e ;
A) (10 m): + (12 m)] B) (5 m)i+15m]
@) (12 m)i + (26 m)j

E T, B.Sc., B.Voc, D. Voc 16 % o
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64.

65.
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A body of mass m is lifted up from the earth surface to a height R. The
potential energy of the body with respect to the earth surface is [Assurne
acceleration due to gravity on earth surface is g ]

QiR L m hh
€ = %R . @) -mgR

The mass of the bob of a simple pendulum (amplitude is small enough) is
made doubled. Then the time period of the pendulum will be

(A) Doubled : (B) Four times of the original one

(C) half of the original one (D) no change of time period

The dependence of the potential energy (V) of a particle on its dlsplacement

(x) is given in figure b

Vo

X
The force (F) acting on the par tlcle is
(A) F=-kx
(B) F=+kx
(C) F =—kx?

(D) F=-kx+F, where F_is a constant depending on V.

(k is a constant)

PHYSICS
Category-II (Q 66 to 70)
(Carry 2 mark each. One or more options are correct. No negative marks)

66. A particle of mass m is moving along x-axis in a medium where the retarding
force is proportional to its velocity. If the particle starts with an initial
velocity V , then velocity (V) versus displacement (x) curve will look like

Vi A\

Vo : Vo
@) \ ®)

X X

= o

Vo Vo
© \ . - (D)

% N

E T, B.Sc., B.Voc, D. Voc ety

























