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. INSTRUCTIONS :
1. All questions are of objective type having four answer options for each. Only one option is
correct. Correct answer will carry full marks 1. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted. .

2. Questions must be answered on OMR sheet By darkening the appropriate bubble marked
A,B,C, orD.

3. Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

4. Mark the answers only in the space provided. Do not make any stray mark on the OMR.

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

6.  Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in the OMR.

7. The OMR 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 centre. The OMR may also become 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 handling by the candidate will be sole
responsibility of candidate.

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

9. Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

10. Hand over the OMR to the invigilator before leaving the Examination Hall.
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I+x vy z
Thevalueof | x 1+y z |is

X y l+=z
(A) 1+x+y+z ' B) xytyz+zx
©€) xyz | D) x+y+z

Which one of the following is not an associative 6peration ?

(A) on(Z,*),xxy=x+y+1forallx,yeZ
B) on(R,#),x*y=|x+y|foralx,yeR

(C) on(R,*),x*xy=|x+y+xy|forallx,yeR

D) on(R, *#),x*y=x+y—xy

1986 - 1987 1988
The value of the determinant [1989 1990 1991] is
1992 1993 1994

A) 0 _ B) 1
<€ -1 (D) 3

Let G be a non-void set and operation * be defined on G as follows :

a* b= a, then

(A) (G, %) isagroup

(B) (G, *) is not a group

(C) (G, *) is not a semigroup

(D) (G, *) is a quasigroup

B.Sc.
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LetG= {[3 ZJ :a,b,de R, ad# 0} be a group under matrix multiplication.

5.
1 b
LetN= ‘be R}, then
0 1
(A) (N, %) is a subgroup of (G, *) (B) (N, %) is not a subgroup of (G, *)
(C) (N, *) is only a semigroup (D) (N, *)is not even groupoid
6. LetM= {(x y] X, ¥,Z,UE Z}. Let * denote usual matrix multiplication and + denote
z u
usual matrix addition. Then
(A) (M, +) has no additive identity (B) (M, *) has no multiplicative identity
(C) (M, +, *)isaring (D) (M, +, ) is not a ring
7. The system of equations x +y +z =6, x + 2y +3z =10, x + 2y + Az = u have a unique
solution if
(A) A=3,p=10 (B) A # 3, may have any value
(C) A=3andp=10 (D) A=3,p=10
8.  The equation 2x> — 9x? + 12x + o = 0 has two equal roots. Then the value of a is
(A) 4 B) 5
Cy -5 D) 6
9. Ifxt—x3+2x2-3x+1=(x—3)*+a(x—-3) +bx—3)%+c(x—3)+d, then c is equal to
(A) 11 B) 47
©) 90 (D) 64
10. To remove the 2™ term of the equation x> — 12x% — 6x — 10 = 0, the roots of the equation
should be increased by
A) -4 B) 4
<€) 3 (D) -3
B.Sc. o VO a A
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11. If X[, Xy X3 are the roots of the equation x> + x + 1 = 0, then the value of
(1 +x12) (1 +x22) (1 +x32) is
A -1 | | ®) 1
(Cy 2 (D) -2

12. Ifo, B, y are the roots of the equation x3 + qx +r = 0, then the value of Z(ct + p — )2 is
(A) 24r+q (B) —24r

€ —8q (D) 24r .

13. If the roots of the equation x> — 12x + k = 0 lie in [-4, =3), (0, 1) and (2, 3), then the range

ofk is . _
(A) 9<k<16 B) 9<k<Il
©) 0<k<ll D) -9<k<16

14. If one root of ¥3 — rx2 + rx — 4 = 0 be the reciprocal of the other, then the value of r is
@A) 1 ®B) 2
C) 4 . D) 5

15. Consider the equation x” — nx + n— 1 =0, (n>1). The equation
(A) has no multiple root (B) has multiple root of order 2
(C) has multiple root of order 3 (D) has multiple root of order 4

16. In the set of integers, which of the following relations is not an equivalence relation ?
(A) xRy:ifx<y (B) xRy:ifx=y

(C) xRy :ifx—y is an even integer (D) xRy:ifx=y (mod 3)

17. On the set N of natural numbers, define the relation R by aRb iff the G.C.D ofaand b is

2. Then R is
(A) Reflexive but not symmetric (B) Symmetric only
(C) Reflexive and transitive (D) An equivalence relation

B.Sc. 5 A
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19.

20.

21.

22.
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Which of the following statement is true ?

(A) f:R— R"defined by f(x) = x2 + 2 is injective

(B) f:R —> R defined by f(x) = 3x + 4 1s surjective

(C) f:[0,n] —[-1.1] defined by f(x) = cos x not is injective

(D) f:R— [-1, 1] defined by f(x) = sin x is injective

On R, arelation p is défined as, xpy if and only if x -y is zero or irrational. Then
(A) p is equivalence relation

(B) pis only reflexive relation

(C) pis reflexive and symmetric but not transitive

(D) p is reflexive and transitive but not symmetric

For a square matrix A of order 3, which one is correct ?

(A) A+ AT is skew-symmetric (B) A - AT is symmetric
(C) (A=AT)" exists (D) (A+A")" exists
1 b cl |a b c
Forx® =1, if (a + bx + cx?) x> ¢ al|=|B ¢ al,then(a,B,y)=
x a bl |y a b
(A) (a,b,¢) (B) (acb)
©) (c,a,b) (D) (b,a,c)

Let P and Q be 3 x 3 matrices with P # Q. If P3 = Q® and P?Q = Q?P, then det(P* + Q%) =
A 1 B) 0

(© -1 ® -2

B.Se.
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24.
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11
LetA=| x y |, then AATis

2

Xy

2

(A) Skew-symmetric (B) Orthogonal

(C) Singular

(D) Symmetric

If A is a real matrix of order 3, then the rank of the matrix A — AT is

(A) 3
(C) >3
‘a+b 2a+b
Za+b 3a+b
4a+b Sa+b
(A) a+b
(C) 3a+4b
(1 -1
LetA=]0 1
1 1
. 2
A) | -1
3
4
<€) |2

B) <3
O 4
3a+Db
4a+b| is equal to
6a-+b
(B) 2a-+3b
® 0
0 2 :
—1|,B =1 |. Then the matrix equation AX = B holds if X is
1 7
2
B) I1
1
1
D) |2
4
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a b ac+b
27.  The determinant | b c ba+c| =0if
ae+b bo+c 0
(A) a,b,carein A.P.
(B) a,b,carein G.P.orx—a is factor of ax? + 2bx + ¢
(C) a,b,carein H.P.
(D) only if o is a root of the equation ax2+2bx+c¢=0
a 3+1 -1
28. [3-1 0 —1+iji1s
| -1 -1-1 1
(A) areal number (B) purely imaginary number
(C) of the form A +iB (AB #0) D)y 0
[for all real a
T x\
29. Let(cos 0 +isinB)’ = (cosg +isin g—] . The general value of 0 is
2kn 0w 2k 2n
A _ B =
&) 7 21 ) 7 21
3kn 2n v
C) —+— D) kn- —
© 7 21 ®) 21
(k is integer)
30. The real part of z where cos z= -2 is
(A) (n+Dx (B) 2nm
(C) @n+1)n (D) (2n+1)n
31. For any positive integer n (> 1), all the solutions z of 2" = (z + 1)" lie on the line
(A) parallel to real axis (B) parallel to imaginary axis
(C) through the origin (D) y=x+1
B.Sc. 8 TR




32,

33.

34.

35.

_ T .. T
Ifzr—cos3—r+1sm3—r,r—1,2,....thenn_)oo(z],zz, ..... Z,) =

(A) —i

1
© 3

If e2 =1 then z lies on the line
(A) x=0
©) y=x

Ifi**iB=zthen|z|?=
(A) e(4n + Dnp
(C) e (2n+)np -

(where n 1s integer)

_ )’
Ifz= £+li + —@—li
2 2 2 2

(A} Re(z)>0
(C) Re(z)>0,Im(z) <0

S and T are the foci of the ellipse ~ +
a

JELET-2021
lim

B)
)

®)
(D)

B)
)

(B)
(D)

2 2

b2

e(Zn + 1)nf

e——(4n + DB

Im(z) > 0, Re(z) > 0

Im(z)=0

is an equilateral triangle, the eccentricity of the ellipse is

1
(A) 5

1
© 3

(B)

)

1
N

-

Y o= 1 and B is end -of the minor axis. If A STB

B.Sec.
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2 2
37. The chord /x + my + n = 0 of the curve %+%’% = 1 will subtend a r_ight angle at the
a
origin if
11 n? 1 1 n?
A) ———= B) —+4—=———
@ b2 a? *+m? ®) a2 b? 4+m®
11 P4m? 11 P+m?
© -z D) —+z=—03
38. The locus of the mid-point of the chord of the circle x2 + y2 — 2x — 2y — 2 = 0, which
makes an angle 120° at the centre is
(A) x2+y?-2x-2y+1=0 (B) x*+y*-2x-2y-1=0
(C) x2+y2+2x+2y+1=0 (D) x2+y?+2x+2y-1=0
39. The line x — y = 5 meets the curve 2(x? + y2) — 5x + 5y — 25 = 0 at P and Q. The angle
between the pair of lines OP and OQ (O : origin) is
n T
Ay — By —
(A 7 (B) 5
T T
C) — (D) —
© 3 ) ;
40. x%+y?+ 2x — 8y + 2 = 0 represents
(A) anon-central conic
(B) a pair of straight lines
(C) acentral conic with its centre at (-1, 2)
(D) a central conic with its centre at (1, -2)
41. The straight lines x—1_y+1_z+10 and x4 _y+3 _zt]
-3 8 1 -4 7
(A) intersect at (5, -6, 7) (B) are parallel
(C) intersect at (5, -7, 6) (D) are not co-planar
B.Sc. o 10 A



JELET-2021

If the axes are rotated through an angle «a, then the lines x cos « +y sin o = p transforms

42,
to a line which is
(A) parallel to new x-axis
(B) parallel to the new y-axis
(C) aline through the origin
(D) aline equally inclined to the coordinate axes
43. Ifthe siraight lines represented by the equation x? (tan? ¢ + cos? @) —2xy tan ¢ + y2 sin? ¢ =0
makes angles o and B with the axis of x, then | tan . —tan B | =
1
A) 1 Lo B) —
(A) (B) >
<€) 3 (D) 2
44. The angle between the pair of lines joining the origin to the points of intersection of the
conic 3x?% + 5xy — 3y? + 2x + 3y = 0 with the line 3x — 2y =1 is
[ ' T
A) — By =
A 3 ®) 3
i T
c) — D) =
©) 2 ) p
45. Ifapoint P (a, B) moves along a fixed straight line and (y, 3) be the pole of that fixed line
with respect to a given circle, then the polar of P with respect to the fixed circle always
passes through the fixed point
@A) (a7 - B) («9)
< B.7 D) (.9)
46. The polar of (—a, 2a) with respect to x? + y2—2ax—3a?=0 always touches the parabola
(A) y*=dax (B) y>=—-dax
(C) x*=4ay (D) x*=-4ay
B.Sc. 11 o A




47.

48.

49.

50.

51.

JELET-2021

. .1
The sum of the reciprocals of two perpendicular focal chords of the conic . =1+ecosb

is

2 +e? 2 +e?

(A) ; B) 5
2 2

© 2—¢ D) 2—-¢

! - 21
The straight line x = pz + q, y = p'z + ¢’ intersects the conic z =0, ax2+by?=1if
(A) aq?+bg?=1 (B) ag?+bg’=1

(©) ag®-bq?=1 (D) aq?-bg?=1

When the origin shifted to the point (a, b) without rotation of the axes, the equation

X+ Y =1 transforms to
a b
x v x ¥ -
Ay XiY g B) Z+<+1=0
(A) a b (B) a b
© *+3-0 o Z+l+1=0
b a b

a

Polar co-ordinate of centre of the circle r =g cos 8 + fsin 0 is

(A) (%J(g%f%,tan? 3 (B) (%,sin" a

©) (EJCOS'I i) D) [f+g,£J
g g g

x—-1 y+1 z-3

The equation of the plane containing the line and perpendicular to

-1
the plane x + 2y +z =12 is
(A) Ox—-2y+5z2+4=0 B) 9x-2y-5z+4=0
(C) 9x+2y-5z+4=0 (D) 9% +2y+5z=4

12 A
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Let £ be the line joining the origin to the point of intersection of the lines represented by |
2x% = 3xy — 2y? + 10x + 5y = 0. If £ is perpendicular to the line kx -+ y +3 =0, then k is
equal to

' 1 1
(A) 5 (B) —5

(€ 1 " D) 2

A variable plane is at a distance 3 units from the origin and meets the axes at A, B, C.
The locus of the centroid of the triangle ABC is x2 + y2 +z2 = o where a is equal to

(A) 1 B) -1
. _
(& - (D) 3
3
- - —> -
If 3, B,_y)are three non-zero vectors such that?;:x B=HBxy =?x 3, then
— -
(A) E’:-B-(B+?) B) &, P, 7 are unit vectors
-2 5 2 -> 7 S
© a+p+y=0 D a=(B-v)
— — —> — — - —> - -,
foa+p+y=0and|a|=7|p|=3,] vy |=5,the angle between B and v is
W T
i B) =
A) 3 B) 7
© ® =

. = A oA A,
A unit vector in the xy-plane which is perpendicular to the vector o =1 —j +Kkis

(A)

©) =

T+] B Y23+
oA o B

B.Se.

13 A




JELET-2021

— - .
57. If E}, b, ¢ are three non-coplanar vectors and ?, q, _r> are defined by the relations
- b x 2 - < x ES - B x 2
p=~—>—>—->’q=—>—>~+andr=w>—>—>
[a b c] [a b c] [a b c]
- -
then_a>-5>+ b-q + T is equal to
(A) 0 (B) 1
(O 2 D) 3
—>
58. For any vector a, the value of
(?1) x 12+ (? x )2 + (_a) x k)2 is equal to
-2 12
&) 4la] ®) 2a|
=2 e
© |4 ®) 3|a
59. j. e2* sinh x dx is given by
1 .
(A) 3 e (sinh x — cosh x) + ¢ (B) % e (—sinh x + cosh x) + ¢
s 2 e2x .
(©) 3 e (sinh x — cosh x) + ¢ (D) = (2 sinh x — coshx) + ¢
(c is constant of integration)
60. The singular solution of y =px + p —p? is
1 1
(A) Y=E(x+1)—z(x+1)2 (B) y=cx+c-c?
2
©) 2y=—+x (D) 4y=(x+1)7

B.Sc. ) ‘ 14
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3
The differential equation dy = —445——14 is
) X + Y

(A) exact

(B) not exact, integrating factor is 7 s
Sx'y+y

(C) not exact, integrating factor is T =
. 4x’y -~y ‘

3
(D) not exact, integrating factor is ef Py

du ou ou
Ifu=¢(x—y,y—z2z-x)then 4+ 2 M =
u=0¢(x-y,y—z, z—Xx)then oy
(A) x+y+z B) 0
©) 2x+y+2) | D) —(x+y+12)

(¢ is differentiable function of x, y and z)

lim (tan x ) _
x—0 ¥ J
@A) 0 ® -1
© 1 ® =

Which of the following inequality is true forx >0 ?

(A) 5 <tan ' x <x (B) x2 >tan! x> x
1+x 1+x
. : |
(C) 3<tan!x<4+x (D) 5>tan‘1x<_5

B.Sc.
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Jx _-1/x

& "=t forx#0
65. IEfR)=1 e E
0 forx=0
then
(A) f(x) is continuous but not derivable atx =0
(B) f(x) is continuous and derivable atx =0
(C) f(x) is neither continuous nor derivable at x =0
(D) f(x) is not continuous but derivable at x =0
T oxPdx
66. The value of [ is
o d+x)
I | 1
A) — BY —
(A) T (B)
1 ' 1
Cy — Dy —
© 12 ®) 24
22 y? 22
67. Letf(x,y,z)={x y z|,then
1 1
of of of of
(A) —=—=— (B) of _of ot
ox oy o0z ox Oy 0z
of of of
O —=-—== D) ALELE
ox oy 0Oz ox Oy Oz
2 2 2
68. Letu=r3 and 2 + 2 + z2 = 2. Then the value of om 8u o,
ox*  oy? oz*
(A) Or (B) 12r
(C) 3rix+y+z) : D 18r
B.Sc. B 16
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1
Let f(x) = <e * ? ,» x#0. Then the Taylor series expansion of f(x) about x = 0 agrees with
0, x=0
f(x)
(A) inasmall r;eighbouyhdod of 0 (B) atx=0only
(C) ateveryx=>0 (D) ateveryxs<0

m e _ 5 cot gytan @ i

6—>I ™
2
(A) -5 | (B) e

©) ¢ | D) 5

e
Forx=1,P = I (€n x)" dx, then P, — 90P; is equal to
1

(A) -9 _ (B) 10e
€) —9% (D) 10

For continuous function f(x),

1+cos? t " 1+cos? t I
let X, = J' xf(x(2—x)) dx and £, = J' f(x(2 — x)) dx, then -IJ_ =
sin? t sin? t 2

2 B 1 |
(A) 2 B) 5
€ 1 : ®) 3
If y = 2 cos x(sin x — cos x), then y,, (0) =
(A) 23 (B) 219
(G 0 (D) —210

B.Sc.
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The curve whose subtangent is of constant length p is

: _®
(A) x=ce * (B) xy=p*
(C) yp=x D) y=ce?
2 2 2
Area enclosed by the Astroidx? +y? =a’,a>01is
2 2
(A) % square unit B) Sma square unit
na’ . na’ '

(&) e square unit (D) = square unit

2.2
Let u(x, y) = = Y x+y#0. Thenx?u_ +2xyu_ +y2u
Xty xx xy yy
(A) does not exist (B) wvalueis 6u
(C) valueisO (D) value is -;1-

lim VYR +1) -1

(x, v) = (0,0) 2 +y2

(A) does not exist (B) wvalueis0

(C) valueisl (D)

Consider the curve x = a(0 + sin 0), y = a(l + cos 0). Normal at 6 = -723 is

atn | an
A) x+y—2E =2 Lyl Am
(A) y-— =2 (B) x-y 5 0
() x+y+%=0 (D) x_y_igii=
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What does the equation x cos o +y sin o = 5 represent for different values of o ?
(A) Normal to an ellipse

(B) Tangents to a circle

(C) Pair of tangents to a parabola

(D) Polar of a circle at a fixed point on it.

Let Z be a differentiable function of x and y. Let x = " + ¢, y = e¥ — ¢¥. Then % - gi-

is changed to

0z 0Oz oz oz

A —+—-2 B) x = +y=

o oy | ® % TV

0z oz o0z oz

C) 2x — +3y—= D g

©) . Y.ay D) x . Yay
2 2

If J‘w - sec? x dx = f(x) + c, then f(x) is
[+ x? ‘

(A) tanx+tan~'x (B) tan'x—tanx

(C) tanx—tan'x (D) —tanx—tan!x

A balloon leaves the ground 50 ft away from an observer. If it rises vertically at the rate
of 6 ft / sec, it is receding from the point of observation, when it is 120 ft above the

ground with a speed of

(A) _%ft/sec (B) %ﬁ/sec

(C) lzgft/sec - (D) %ft/sec

The singular solution of the equation y = px — p?, p = Exz , represents

(A) acircle - ’ (B) astraight line
(C) a pair of straight lines | (D) aparabola

T e et
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X
84. Iff(x)= j | x +2 | dx, then
-3
(A) f(x) is only continuous everywhere in [-2, 2]
(B) f(x) is not continuous in [-2, 2] |
(C) f(x)is differentiable for all x € [-2, 2]
(D) f(x) is not differentiable in [-2, 2]

85. Ifa, b, c be non-zero real numbers such that

1 2
j(l + cos® x) (ax? + bx + ¢) dx = f(l + cos8 x) (ax? + bx + ¢) dx, then the quadratic

0 0
equation ax? + bx + ¢ =0 has
(A) norootin (0, 2) (B) atleast one rootin (1, 2)
(C) at least one root in (0,1) (D) two imaginary roots.

IVIOge (%}1 3 2

86. Ify=tan! ——-—J; + tan™! M , then d—}; is equal to
log (ex”) . dx
log| &
— .X3 -

(A) 1 B 0

<€ -1 D) e

87. The area bounded by the curves y = log, x and y = (log, x)? is

(A) 2+e¢ B) 2-e¢
©) 3-ec D) 3+e
= ft),0<t<x} for0<x <1
88, Letf() =2 —x2+x+1andgin=1 "0 lor0sxsl
=3-x forl<x<2

(A) g(x) is continuous in [0, 2], except atx=1

(B) glx) is differentiable in [0, 2] |

(C) g(x) is continuous in [0, 2], not differentiable in [0, 2] except at x = 1
(D) g(x) is both continuous and differentiable in [0, 2]

B.Sc. 20
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If sin™! a is the acute angle between the curves x? + y2 = 4x and x2 + y2 = § at (2, 2), then

-
@A) 1 ®) 0

1 Na
Cy — NI
© ) ®

A tangent to the graph of y = f{x) at x = a makes an angle % with y-axis“and a tangent at

b
x = 6 makes an angle % with x-axis, then J. f'"(x)dx=

a

1 s
W17 ® -5
T
© = | O V3-1

5]

2 s
If .[ sin® x dx = % , then the value of J- (sin® x + cos® x) dx is equal to
0

Sm : ' Sn
(A) 3 (B) V3
Sx Sn
(<€) By ) 4

Consider the equation f(x) =tanx+x—-1=01in [0, 1]
(A) 3 no solution in (0, 1)

(B) 3 at least one solution in (0, 1)

(C) 3 infinitely many solutions in (0, 1)

(D) f'(x) =0 has a solution in (0, 1)

B.Sc.
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L

3 .
93. Givenl+x<e'< L ,OSx<1.LetI:Iex2dx,then
1—x 0
28 3 14 1
—_—< < - B — << =
@& 37 <I<3 ® 4 4
1 3 2 5
C)y —<I<-= D =<I<-=
© 5<I<7 ® %<
t+1 :
94, Letf(t)= —t——l,t¢ 1, then f (£ (2010)) equals
(A) % (B) 2010
2010
C) 2009 D) ——
© ) 2000
95. The orthogonal trajectories of the family y* = ax is
| (A) 22+y2=c? B) x2+2y2=c?
(C) x*+y?=d? (D) xy=c*
96. The solution of the differential equation
Py _ ) _
Ex—i = sin 3x + &* + x* when y,(0) = 1, y(0) = 0 is
(A) yzﬁsin?wc r+fi+i_
9 12 12
(B) Yt_sinSx +eX+fi+f 1
9 12 3
sin 3x Xt x
C = —ef— === +1
© y==5 12 3
. 4
D) y= SH;% e X4
B.Se. 2 T
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97.

98.

99.

100.
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The differential equation (1 +x2y3 + ox?y2) dx + (2 + x3y2 + x3y) dy = 0 is exact if a =

1 : 3
A) = ' i
.( ) 5 B) 5
< 2 D) 3
dy
Ifx — +y—e*=0, y(a) =b then
dx .
(A) xlgll y(x) =e +2ab —¢? (B) xli_n;l y(x)=e? +ab—e2
© M ye)=e-abrer @) [ yw=e+ab-er
lim sinx
x>0

(A) can be evaluated by L. Hopital’s Rule

(B) cannot be evaluated by L. Hopital’s Rule

lim sinx _ lim sinx _
(C)_ x—>0+Tm1’x—>O~_x"__1
sin x

is not continuous at x = 0 whatever be f{0)

D)

X

fx,y)=x+y+x+y+1)>?

(A) Minimum at (—é—, —é) (B) no extrema exists

| . 11
(C) Extrema at l,l (D) Maxima at (—-,—J
3'3) 2°2

B.Sc.

23

>




JELET-2021

SPACE FOR ROUGH WORK
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