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Question Number : 1 Question Id : 1017173841 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Among the following functions defined on R into R, the constant function is
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Question Number : 2 Question Id : 1017173842 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The function £ :[0.%0) —[0.2) defined by f(x)= i is
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Question Number : 3 Question Id : 1017173843 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 4 Question Id : 1017173844 Display Question Number : Yes Single Line Question Option : No Option
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If 2x%+3x—1 3y 3x—3|=xA4+B.where 4 and B are determinants of order 3 not
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Question Number : 5 Question Id : 1017173845 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The system of equations x +y+z=5, x + 2y + az =9, x + 2y + == b 1s inconsistent if
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Question Number : 7 Question Id : 1017173847 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 8 Question Id : 1017173848 Display Question Number : Yes Single Line Question Option : No Option
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Match the items of List - I with those of List - IT
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Question Number : 10 Question Id : 1017173850 Display Question Number : Yes Single Line Questio tion : No Option
Orientation : Vertical % PAREFRINDIA

If (1+x)" = py+ px+ pz.*rz +...+ p,x", then py+p3 +pg+...=
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Question Number : 11 Question Id : 1017173851 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The solution set contained in R+ of the inequation 3* +3"* —4 < 0is
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Question Number : 13 Question Id : 1017173853 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If the equation x° —3x* —5x° +27x% —32x+12 =0 has repeated roots. then the prime
number that divides the non-repeated root of this equation is
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If o. B are the roots of x> —3x+a=0 and y. 5 are the roots of x> —12x+b=0 and
o. B. y. & m that order form a geometric progression in increasing order with common
ratior > 1. thena+ b=
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Question Number : 15 Question Id : 1017173855 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The number of subsets of {1.2.3.....9} containing at least one odd number is
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Question Number : 16 Question Id : 1017173856 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Suppose t,, is the number of triangles formed using the vertices of a regular polygon of
nsides. If 1,,.1 =1, + 28. thenn =
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Question Number : 17 Question Id : 1017173857 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The number of integers greater than 3000 that can be formed by any number of digits from
0. 1. 2. 3. 4. 5 without repetition in each number 1s
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Question Number : 18 Question Id : 1017173858 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If |*r| 1s so small that all terms containing x2 and higher powers of x can be neglected, then

the approximate value of .When x = 1S
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Question Number : 19 Question Id : 1017173859 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If the first three terms in the binomial expansion of (1 + bx)” 1 ascending powers of x are
1. 6x and 6x2 respectively then b +n=
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Question Number : 20 Question Id : 1017173860 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 21 Question Id : 1017173861 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 22 Question Id : 1017173862 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 23 Question Id : 1017173863 Display Question Number : Yes Single Line Questim EERI llﬂl&n

Orientation : Vertical

The general solution of the trigonometric equation (+/3 —1)sin@+ (/3 +1)cos® =2 is
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Question Number : 24 Question Id : 1017173864 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 25 Question Id : 1017173865 Display Question Number : Yes Single Line Question Option : No Option
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If sinx cosh y=cos 8 and cosx smhy =sin6, then sinh” v =
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Question Number : 26 Question Id : 1017173866 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

MmMAABC.ifa=2 [ J: +1 ) .B=45%and C = 60°. then the area (in sq.units) of that triangle
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Question Number : 27 Question Id : 1017173867 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The equation x> — 24/3x+ 2 = 0 represents two sides of a triangle. If the angle between

themis — . then the perimeter of that triangle 1s
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Question Number : 28 Question Id : 1017173868 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

In A ABC. if'b =G i |A =30°, thenits mradius =
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Question Number : 29 Question Id : 1017173869 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If M is the foot of the perpendicular drawn from | P(1.2.—1)to the plane passing through the

point 4 (3.-2. 1) and perpendicular to the vector 4T + 77 — 4k . thenthe length of PM. in
proper units, 13
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Question Number : 30 Question Id : 1017173870 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The Cartesian equation of the line passing through the point 7 — 27 +k and parallel to the
vector 7 + i 3k 1S
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Question Number : 31 Question Id : 1017173871 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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A vector of magnitude /51 which makes equal angles with the vectors @ = —(7 -2 + 2k ).
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Question Number : 32 Question Id : 1017173872 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A unit vector orthogonal to the vector ' 37 +47 + 5J- and coplanar with the vectors T +7 + -

and'?_jJrE is
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Question Number : 33 Question Id : 1017173873 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let @ and b be two non-collinear unit vectors. If H:E—[E-E )E? diid =k
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T. b =0 30Hosren 520 Doy oD JHoFewn. r:a-(a—-E‘)h 300050 V=axb

OB, (V| =

Options :

T

g

[

P
3

o]
4.

Question Number : 34 Question Id : 1017173874 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The shortest distance between the line passing through the point 7 27 + 3k and parallel
to the vector 2i +3j + 4 and the line passing through the pm’nt' 2i +45 + 5k and parallel
to the vector 37 +47 + 5% . is
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Question Number : 35 Question Id : 1017173875 Display Question Number : Yes Single Line Question Option : No Option

Orientation : Vertical

The standard deviation of the following distribution is
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Question Number : 36 Question Id : 1017173876 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The mean deviation of the numbers a.a +d. a + 2d..... a + 2nd from their mean 1s equal to
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Question Number : 37 Question Id : 1017173877 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If 5 red roses and 5 white roses of different sizes are used in preparing a garland. the
probability that red and white roses come alternately 1s
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Question Number : 38 Question Id : 1017173878 Display Question Number : Yes Single Line Question Option : No Option
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There are eight different coloured balls and 8 bags having the same colours as that of the

balls. If one ball 1s placed at random in each one of the bags, then the probability that 5 of
the balls are placed i the respective coloured bags, 1s
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Question Number : 39 Question Id : 1017173879 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Ifthe probability function of a random variable X 1s given by
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Question Number : 40 Question Id : 1017173880 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 41 Question Id : 1017173881 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The locus of the point P such that the area of the APABis 7. where A(4. 5)and B (-2. 3)
are given points. is
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Question Number : 42 Question Id : 1017173882 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



If the point P (4. 1) undergoes a reflection in the line x —y =0, then a translation through a

distance of 2 units along the positive X-axis and finally projected on the X-axis. then the
coordinates of P in the final position. 1s
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Question Number : 43 Question Id : 1017173883 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A straight line L cuts both the lines 5x —y—4 =0 and 3x + 4y —4 =0. The segment of L
between the two lines is bisected at the point (1. 5). The equation of L 1s
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Question Number : 44 Question Id : 1017173884 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



If the line (2x+3y+4)+1(6x—1y+12)=0 is perpendicular to the line 7x+5y=2.

then .=
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Question Number : 45 Question Id : 1017173885 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

IfP(-1.0). 0(0.0)and R ( 3. 3\/5 ] are three points. then the equation of the bisector of the
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Question Number : 46 Question Id : 1017173886 Display Question Number : Yes Single Line Questim EERI llﬂl&n
Orientation : Vertical

The product of the perpendicular distances drawn from the origin to the pair of straight

. 7 = 7 - .
lines 6x° —Sxy—6y°-+x+5y—-1=01s
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Question Number : 47 Question Id : 1017173887 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If the slope of one of the lines represented by 2x? +3xy + ky? = 0is 2. then the angle
between the pair of lines is
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Question Number : 48 Question Id : 1017173888 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



The angle between the lines joining the origin to the points of intersection of x + 2y +1=10

- i |
and 2x2 —2xy+3y% +2x—y—1=0 s
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Question Number : 49 Question Id : 1017173889 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The power of the point (—3. 7) with respect to a circle, with centre (3. 7) and radius 2. 1s
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Question Number : 50 Question Id : 1017173890 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The equation of the circle with (1. 1) as centre and which cuts a chord of length 4+/2 units
onthe line x+ y+1=0 is
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Question Number : 51 Question Id : 1017173891 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The area of the triangle (in sq. units) formed by the tangents drawn from P (4. 4) to the

circle § = x? +y? —2x—2y—7 =0 and the chord of contact of P with respect to S= 0 is
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Question Number : 52 Question Id : 1017173892 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The pole of the line x + y + 2 = 0 with respect to the circle x? + 32 —4x+6y-12=0 is

Syso X’ +_1"‘2 —4x+6y—-12=0 kg, H6¢ O x+1r+2=0 B0 (HSo

Options :
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Question Number : 53 Question Id : 1017173893 Display Question Number : Yes Single Line Question Option : No Option

Orientation : Vertical

The angle between the circles x* + y* +4x—14y +28=0and x” + y?—12x—6y—4=01is

x>+ +4x—14y+28=0, x? +_1'2 —12x—6y—4=0 Syzo Dodgs =00
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Question Number : 54 Question Id : 1017173894 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The length of the common chord of the circles x?+12+3x+5y+4=0 and
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xX“+y +5x+3y+4=01s
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e

Options :

|

-2

(a2

Question Number : 55 Question Id : 1017173895 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



The angle subtended by the normal chord at the point (9. 9) on the parabola 12 =9x. at the
focus of the parabola 1s

y2 = 9x Hordeoo D (9. 9) oY 3¢ ADS whHeoow &g, HordwohHo BwE T S¢
T s

Options :
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Question Number : 56 Question Id : 1017173896 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If the vertex of a parabola 1s (4. 3) and its directrix is 3x + 2y — 7 =0. then the equation of
latus rectum of the parabola is

a8 HordwoHo B, 36Sw (4, 3) Do T JoHEdY 3x + 2y — 7 = 0 wond, e
QTJV0NDN BwE), TR HadEGea S0

Options :
3x+2y—18=0

3o+ 2p=29=4
3Ix+2y—8=0

3 20—51-=0
4. '

Question Number : 57 Question Id : 1017173897 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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The equation of a common tangent to the circle x2 +12 =16 and to the ellipse = - T =118
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Question Number : 58 Question Id : 1017173898 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The equation of the ellipse with x+ y+ 2 =0 as its directrix. one of its focus at (1. —1) and

having eccentricity — is
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Question Number : 59 Question Id : 1017173899 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



3 3
x ¥ : ;

Let C be the centre of the hyperbola —— b—z =1 and P be a point on it. If the tangent at P
a

to the hyperbola meets the straight lines by —ay =0 and bx + ay = O respectively in Q and
R, then CQO. CR=

-
> S : : :
8hodwofo ——5 =18 C 30850, 0’0 P af LoHS) sH808. P 354

2 "
a b

3
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Question Number : 60 Question Id : 1017173900 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If4=(5.4.2). B=(6.2.-1). C=(8.-2.-7). then the harmonic conjugate of 4 with respect
toBand C1s

8

3
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A4=1(5,4,2),8=(6,2,-1). C=(8,-2,~7) ®on8, B, Co Gyrs 4 dw§ Tos
0033013330
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Question Number : 61 Question Id : 1017173901 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If the line joining (2. 3.—1) and (3. 5.-3) 1s perpendicular to the line joining 4 (1. 2. 3) and
B (. B. y) then a possible point for B is

(2.3.-1). (3. 5. 3) o0 &0 0w, 4 (1. 2. 3). B(o. B.y)od 62 Dnd @00 €08,
wdHyd B § a8 Jrdghochd

Options :

3.5.7)

(3.-5.7)

[

3, 5.-7)

(3.5.7)

Question Number : 62 Question Id : 1017173902 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

If a plane passes through (1. —2. 1) and 1s perpendicular to the planes 2x -2y +z=0 and
x —y+ 2z=4. then the distance of that plane from the point (1. 2. 2) 1s

(1, -2. 1) o FchH 2.8 g0, 2y 2y +2=050050 x—y + 2z =4 deredd oowom
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Question Number : 63 Question Id : 1017173903 Display Question Number : Yes Single Line Question Option : No Option
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IfA(x)=| ~ 7| then lim - =
smy—1 1 —0 X
* a Al x
Afx)= ‘E l@o:-“—c; lim {)—
smx—1 1 x—0 X
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Question Number : 64 Question Id : 1017173904 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

[ cos ax — cos by

ff(x)=y, ©
—[nz—bz, .
e .

o

s XD

where a. b are real and district constants. then
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f 1s continuous at x=10
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Question Number : 65 Question Id : 1017173905 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 67 Question Id : 1017173907 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 68 Question Id : 1017173908 Display Question Number : Yes Single Line Questio tion : No Option
Orientation : Vertical % NPAREFRINDIA
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The length of the normal to the curve x=a(8+sm6).y=a(l-cosB) at 6 = 5 Is

=a(0+sin0).y=a(l-cos0) «3 55708 6=- 3¢ wHeon) >dE
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Question Number : 69 Question Id : 1017173909 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Each edge of a cube 1s expanding at the rate of 1cm/sec. Then the rate (in cc/sec.) of change
in its volume, when each of'its edge is of length Scm is

28 PS80 B0, B8 wodh EHH 1 Do.d0. e HROTF0h. T (DS wod FEI
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Question Number : 70 Question Id : 1017173910 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Lagrange's mean value theorem 1s not applicable in [0. 1] to the function

[0, 1] &* Bro Sodigs> Dend Hrrodsn 9HI3EI0HSN &7 H:HHoHSD
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Question Number : 71 Question Id : 1017173911 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The shortest distance between the line y—x =1 and the curve x=32 1s

y—x=130¢0p 0050 x =2 HES0e D e §ID Er6H80
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Question Number : 72 Question Id : 1017173912 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 73 Question Id : 1017173913 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

[Cos™ (24" 1) dx =
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Question Number : 74 Question Id : 1017173914 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 75 Question Id : 1017173915 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 76 Question Id : 1017173916 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 77 Question Id : 1017173917 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 78 Question Id : 1017173918 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The area (in sq. units) bounded by the curve x2 + 2x+ v —3 = 0. the X-axis and the tangent
at the point where the curve meets the Y-axis is

380 ¥ +2x+y-3=0, X-og5n 500 & SE30 Y-o5d) wodos Do 3¢
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Question Number : 79 Question Id : 1017173919 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The differential equation having the general solution v = ¢ (x — ¢)” (c is an arbitrary
constant) 1s

Y=g hE— c‘)z. (ce.8 O3PS RET3) Q T FSSS0m 1OAS wied HEdwo

Options :

(v') =2p(xr'+2y)

Question Number : 80 Question Id : 1017173920 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The solution of the differential equation (x +1 }{T1 —xv =1, satisfyingy (0)=11s
X
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Question Number : 81 Question Id : 1017173921 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

s ; _— AV oo | g . s .
A physical quantity ‘P" is given by P =< . L—— . where €  is electric permittivity, L is
At
length. AV is potential difference and A\t 1s time interval. The dimensional formula of P 1s

same as that of

e g AV —— 4
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Question Number : 82 Question Id : 1017173922 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

From the v-t graph. find the total distance covered by the car in time t=t; + 1,

=
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Question Number : 83 Question Id : 1017173923 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



The angle of projection of a projectile for which its initial kinetic energy becomes half at
1ts maximuim height is

2 (B850 QY EO KBa¥8 TR HOR & 5 diko vrbLd A HESe BoSOBS

Options :
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Question Number : 84 Question Id : 1017173924 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

At a certain height, a body at rest explodes mnto two equal fragments with one fragment
receiving a horizontal velocity of .1[]\/5 ms . The horizontal distance between the
two fragments. when their displacement vectors are inclined at 60° relative to each other
1s (g= 10 ms2)
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Question Number : 85 Question Id : 1017173925 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



The velocity ¥ of a particle of mass ‘m’ acted upon by a constant force is given by

.i'f(t} =A[cns (ktﬁ —sin (kt}ﬂ . Then the angle between the force and the velocity of the

particle is (Here A and k are constants)

‘m’ ($5g078 Ho w0 wf Jdnvo SITNnk Jod v fwo 30 v &
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Question Number : 86 Question Id : 1017173926 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The kinetic energy of a particle moving along a circle of radius ‘R’ depends on the distance
"s”as K =as? where ‘a’ is a constant. Then the force acting on the particle is

R’ argargsn do S)Es 8 Srddns® $ORS) o 8wo iz #§, drddw ‘s’ & K=as?
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Question Number : 87 Question Id : 1017173927 Display Question Number : Yes Single Line Questio tion : No Option
Orientation : Vertical % PAREFRINDIA

One end of a spring of spring constant 80 Nm! and unstretched length of 30 cm 1s fixed at

point A and the other end of the spring is fitted with a smooth ring of mass 300 g as shown

in the figure. The ring 1s allowed to slide on a horizontal rod fixed at a height of 40 cm.

Initially the spring makes an angle of 60° with the vertical and the system of spring and ring

1s released from rest. The speed of the ring when the spring becomes vertical 1s
ms—1.

(2)ofi Yoroso 80 Nnrl & arribodeds ards 30 cm He w8 [)of a0, &8 8
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Options :
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Question Number : 88 Question Id : 1017173928 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



A pendulum of length 1 m and having a bob of mass 1 gis pulled aside through an angle 60°
with the vertical and then released. The power delivered by all the forces acting on the bob
when the pendulum makes 30° with the vertical 1s (g=10ms—2)

1 m &, 1g o Gdgome o STofod §82 wowod 60° §po Dofnddn
o 60, @ S'ofo §8z wonod 30°Fmo DoludHd ST FFo SRS
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Question Number : 89 Question Id : 1017173929 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



Three identical uniform thin rods each of mass ‘m’ and length ‘L’ are arranged in the XY
plane as shown in the figure. A fourth uniform thin rod of mass *3m’ is placed as shown in
the figure 1n the XY plane. The value of length of the fourth rod such that the centre of mass
of all the four rods lies at the origin is

8§ & Bgorr ‘M, FéY L Ao d8dSrstond surd 868 §%@;ﬁu XY deooe®
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Question Number : 90 Question Id : 1017173930 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



A hoop rolls on a horizontal ground without slipping with a linear speed 10 ms—1. Speed of
a particle at a point P on the circumference of the hoop as shown in the figure is

o8 §8a SSrods S0 wE ofwmo 10 msTl 3Pk S&E ol THRESHB. Sogmo
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Options :
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Question Number : 91 Question Id : 1017173931 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The displacement of a particle in an oscillatory motion at a time °‘t’ 1s given by

i T g . . ; ;
X = gsmT cm. then its displacement in the time interval t=0stot=2s1s
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Options :
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Question Number : 92 Question Id : 1017173932 Display Question Number : Yes Single Line Questim EERI llﬂlﬁn
Orientation : Vertical

A planet revolving round the Sun in an elliptical orbit. whose semi-major axis is double that
of its semi-minor axis. When the Sun is assumed to be at rest at the mid point of
semi-major axis, planet takes 24 hours to travel through a path bed as shown 1n the figure.
Then the time taken by the planet to travel along dab is
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A 500 g ball is attached to one end of an aluminum wire of area of cross-section 0.5 mm?
and an unstretched length of 1.4 m. The other end of the wire 1s fixed to the top of a vertical
pole. The ball rotates about the pole in a horizontal plane such that the angle between the
wire and the horizontal is 30°. The increase in the length of the wire 1s .

(Young's modulus of alumimum =0.7 = 1011 Nnr2 and acceleration due to gravity= 10 ms—2)
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Question Number : 94 Question Id : 1017173934 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

An aircraft of mass 3 * 10° kg with total wing area 400 m-? is in a level flight at a speed of
540 km h~!. The density of air at its height is 1.2 kg m—3. The fractional increase in the
speed of the air on the upper surface of its wings relative to the lower surface is
(g=10ms2)

3% 105kg (g550°2 S08050 400 M2 3E © Jwugo ITeo Ko of Ddrdo S40kmh! $&&
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Question Number : 95 Question Id : 1017173935 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Three metal rods made of copper. brass and steel each of area of cross-section 4 cm? are
joined as shown in the figure. Their lengths are respectively 46 cm. 13 cmand 12 cm. Their
coefficients of thermal conductivity are respectively 0.92. 0.26 and 0.12. all in CGS units.

The rods are thermally insulated from the surroundings except at the ends. Rate of flow of
heat through the copper rod. in cal s71 is
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One mole of an ideal gas expands adiabatically from 200 K to 250 K. If the specific heat of
the gas at constant volume is 0.8 kJ kg~! K1, then the work done by the gas is

1 36 s68) 7csng RFgEom 200 K Hod 250 K 57800083 s7asnd Tod 53
(& oo Y SH0srn d3xge = 0.8 kI kg K)

Options :
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Question Number : 97 Question Id : 1017173937 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Assertion (A) : The temperature of a gas 1s a result of the kinetic energy of its molecules.

Reason (R) : Due to kinetic energy. the molecules collide with each other to produce
thermal energy
APgo (A) ! o T0YS” ePFHS T o H8=IE Jo Faibdod,
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The mternal energy of an ideal gas is given by U = 1.5 PV. It expands from 10 cm? to 20 cm3
against a constant pressure of 2 x 105 Pa. Heat absorbed by the gas in the process is
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The average translational kinetic energy of O, molecules at a particular temperature is
0.048 eV. The average translational kinetic energy of equal number of N, molecules at the

same temperature is (in eV)
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As shown in the figure. a block of mass 9 kg 1s hung by a wire of area of cross-section of 1
mm?2in alift going up with an acceleration of 2 ms—=2. If the speed of the transverse wave
on the wire 1s 120 ms-1. the density of the material of the wire 1s

(Acceleration due to gravity = 10 ms—2)
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A stationary source of sound A 1s producing sound of frequency 170 Hz. Another source of
sound B producing sound of frequency 240 Hz is moving towards the source A on a straight
path with a uniform speed of 20 ms—1. An observer between A and B 1s moving towards the
source A along the straight path BA. If the number of beats heard by the observer is zero.
the speed of the observer is ms-1, (Speed of sound in air = 340 ms-1).
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Telescope has an objective of focal length 100 cm and an eyepiece of focal length 5 cm.
The least distance of distinct vision is 25 cm. The telescope is focussed for distinct vision
on a scale 3 m away from the objective. The magnification produced is
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A screen 1s placed 0.5 m away from a single slit which is illuminated by a monochromatic
light of wave length 6000 A. If the distance between the first and third minima in the

diffraction pattern on the screen is 3 mm then the slit width is
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When 4 C.QC and 1 C electrical charges are placed along a straight line of length “/"at 0
[
;

-

and / respectively. The respective values of Q so that the net force on 4 C 1s zero and
1 C 1s zero separately are (in coulomb)
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Two charged particles of each of mass 3 g and charge 0.2 uC stay in (vacuum) equilibrium
on a horizontal surface with a separation of 20 cm. The coefficient of friction 1s
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Four metallic plates A, B. C and D of same size with same separations between them are
arranged as shown 1 the figure. Dielectric slabs of dielectric constant 2 are arranged between
B.Cand C. D respectively. The effective capacitance between A and C 1s
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A capacitor of capacitance 20 UF is charged by a battery of potential 24.3 V. The capacitor
is then disconnected from the battery and is connected to another uncharged capacitor of
capacitance 10 puF. After some time, the second capacitor 1s disconnected, discharged fully
and 1s again connected to the first capacitor. If the process is repeated several times. the
charge on the first capacitor at the end of the fifth process is uc.
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A current of 12 A flows in a system of resistors as shown in the figure. The potential
difference between A and C 1s
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Five identical electric filament lamps numbered 1 to 5 are joined in parallel across an ideal
source as shown in the figure. When all the bulbs are working. reading in the amuneter is
3 A. When lamp ‘1" is switched off. reading of the ammeter is
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As shown in the figure. two mfinitely long straight parallel wires P and Q carrying equal
currents in opposite directions are arranged parallel to Y-axis. If the magnetic field due to
wire P at the origin *O’ of the co-ordinate system is B, then match the resultant magnetic
fields at various points given in column A with the points given in column B.
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If a charged particle moves in a gravity free space with uniform velocity. then which of the
following is not possible

(E: electric field, B= magnetic field)
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A magnetic needle 1s free to rotate in a vertical plane which makes an angle of 60° with the

-

magnetic meridian. If the needle stays in a direction making an angle of tan ™ (
i

i} with

horizontal. true dip value at that place is
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A rectangular loop 1s provided with sliding connector of length 1 m and resistance 2 €. Tt 1s
placed in a uniform magnetic field of 2 T perpendicular to the plane of the loop. The external
force required to keep the connector moving with uniform velocity 2 ms—1! is
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An inductor and a resistor are connected in series to an ac source of variable frequency.

3
When the frequency of the applied ac 1s 50 Hz. the power factor of the circuit 1s bk If the

frequency of the ac is increased by 200%. the power factor of the circuit 1s
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A light with an energy flux of 18 W cm = falls on a non-reflecting surface at normal
incidence. If the surface has an area of 20 cm”. the avera ge force exerted on the surface
during a 30 minute time span is (c=3x10°ms™).
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A point source of light emits photons of energy 4.8 eV at the rate 10° photons per second.
These photons incident on a photo-sensitive sphere of work function 2.8 €V and radius
9 mm. The sphere 1s mitially neutral and the emitted photo electrons are instantly swept
away. The time after which the photo electric emission stops 1s
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The ratio of acceleration of the electron in singly ionized Helium atom to that of Hydrogen
atom (both in ground state) is

LEFE LoNIETRS0 Bobd Trdcho HESrmnNeSt Ko JOES HBdn TE RS
widreanS” fo Q@@;ﬁ@ odeadine A (Bods JIdruPen Frgond” wd)d)
Options :
l. 2

4

"

16

3,
5 8

Question Number : 118 Question Id : 1017173958 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



In the fusion reaction. ,H*+,H” — ,He*+ Q. Q is energy released. If *c” is the speed
of light and “m’ is the mass of each deuterium nucleus then the mass of helium nucleus

formed 1s
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In a CE-transistor feed back oscillator circuit. the phase difference between input and output
signal 1s
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If two linear antennas having lengths in the ratio 2 : 3 are emitting radiation of wavelengths
in the ratio 8 : 9. then the ratio of effective powers radiated by them are in the ratio
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If the frequency of radiation emitted for the electron transition from an excited state to

ground state of hydrogen atom is %HZ. the frequency of radiation absorbed for the

electron transition from the above excited state to next immediate excited state in Hz 1s:
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If the kinetic energy of electron is 18.2x10-25 J. its de Broglie wavelength in nm1s :
(mass of electron =9.1x1031 kg: h=6.626x10-341]s)
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Observe the following statements :

a)  The basic strength of Lu(OH); . Gd(OH); and Ce(OH); follow the order :
Ce(OH); > Gd(OH); > Lu(OH),

b) O* .N°".0 and Mg are isoelectronic species

¢)  The sizes of Zr and Hf are approximately same
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Ce(OH); > Gd(OH); > Lu(OH);

b) O .N", O 50080 Mg"en 55 JoEgd§ aen

€) Zr30dcsn Hf © Daven mrard dSrdsn

The correct statements are :
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The correct statements from the following are:

a)  The total number of sigma bonds present in benzene is 12
b)  LiF 1smore covalent than KF

¢)  SnCl, i1s more covalent than SnCly
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Match the following :

List-1 List-1I
a)  See Saw Shape 1) XeF,
b)  Square Pyramidal 1) CIF;
c)  T-Shape 1) PbCl,
d)  Bent Shape iv) Sk,
v) BrFs
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At T(K). the RMS velocity of He 1s equal to RMS velocity of SO, at 127°C. What 1s
T(nK)?
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8 gof'ametal reacted with oxygen to form 9 gofits oxide. What 1s the weight (in g) of the
metal required to react with 8 g of hydrogen? (H=1.0)
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Assertion (A) ;

Reason(R):

2950 (A):

s=0 (R):

Options :

If heat of combustion of C5Hg 1s "X’ kJ mol-1. heat liberated on combustion

-
o

qu.

of 150 g C;Hg 15

Enthalpy is an extensive property

X
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Both (A) and (R) are correct. and (R) 1s the correct explanation of (A)
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At 800 K in a closed vessel. the molar concentrations of N,. O, and NO at equilibrium are

3.2x103 M. 4.2x10-3 M and 2.8x10—3 M respectively. The approximate values of K, and

K for the following reaction are respectively
C

N + 029 =—=2NOg
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The pH of a buffer solution obtained by mixing 50 mL of 0.1 M NH,4OH and 25 mL of
2.0 MNH,Clis (pKy, is 4.8)

50 mL 0.1 M NH,4OH. 25 mL 2.0 M NH,Cl gexndre Si)yd b6 ([@@dsn pH Jos?
(pKp=4.8)
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In which of the following reactions. O is not liberated ?

& (Bod WOges®, BAS® O ddde §¢?
Options :

MnO, +H,0, +H —>

H,O0,+I,+OH ——

HOCI+H,0, —>

Fe’"(aq)+H"(aq) + H,0, ——
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The correct variation of the following properties of group 1 elements (M) (Lito Cs) 1s :

sy 1 Soreste (M) (Lidod Cs), Sob @ome H50308 Srdd)y

Options :
Hydration Tonization Melting
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Identify the correct statements from the following

a)  Borax gives blue coloured Co (BO,), when heated with Co2* salt.
b)  The correct formula of Borax is Na,[B4,05(OH),] 8H,0

¢) Trhalides of boron are Lewis bases.
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Which of the following 1s net correct ?

8ob 3¢5 B HOFKH §E1?

Options :

CO 1s a powerful reducing agent.

CO a8 edd §oH80H

CO forms stable complex with haemoglobin. which is 300 times more stable than
oxygen-haemoglobin complex.
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CO reduces alkali metal oxides to alkali metals.
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CO 1s aneutral oxide.
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Orientation : Vertical

Which of the following statements are correct?

a) Fion concentration above 2 ppm causes brown mottling of teeth
b)  The maximum lunit of nitrate in drinking water is 400 ppm

¢) Depletion of ozone layer leads to cataract and skin cancer

d)  The urritant red haze in the traffic 1s due to oxides of sulphur
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I[dentify the correct statements from the following :

a)  Change in hybridisation affects the electronegativity of carbon
b)  The p orbitals in ethene are mutually parallel

¢)  The number of ¢ bonds in propyne is 6

d)  Electromeric effect is a permanent effect
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Sawhorse projection of staggered conformation of ethane is
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From which of the following, the major product is formed. in the addition of HBr to propene
in the presence of peroxide?

DOGE HFoes, (@ad8® HBI dosesoss® 263 Hed eayfo od arée® 3 oo
DBV EH?

Options :

CH;—CH,-CH,
l:

CH;— CH-CH, Br

gl

CH;—CH-CH,
| 2
Br
3
CH;—CH-CH,
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Which one of the following is used to convert sunlight into electricity in photovoltaic
material?

& (808 S DAD HrEgsTo8 DS I 5070y P T erons HTgorn &HDBEAYE?
Options :

crystalline boron

9)es AR S

amorphous silicon
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crystalline iodine
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amorphous radium
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Question Number : 140 Question Id : 1017173980 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

At 350 K. the vapour pressure of pure liquids A and B are 450 nun and 700 mm respectively.
If the total vapour pressure of liquid mixture is 600 nun of Hg. the mole fractions of A and
B in vapour phase respectively are :

350K 3¢, ASodosn B Hg oo ’e,?:gij e 6B 450 mm. 700 mum. (S Fso
3o &S0 600 mm Hg wonds’, ASdoin B e IS ermen erd)@Ssde® Seadi:

Options :

0.4.0.6
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At298 K. Henry’s law constant for CO, m water 1s 1.67x108 Pa. At 298 K, the quantity of
CO, in 1000 mL of soda water when packed at 1.67x102 kPa CO, pressure inmol L is :
(water density=1.0 g cni3)

298 K 3¢ 235 CO, 2oty Yorossn 1.67x108 Pa. 298 K 54, 1.67x102 kPa CO,
2ES0 3¢ FEdghd agf THdga 1000 mL s’ CO, Ho5r=0 mol L1 o
20887 (0¢3 roiesss = 1.0 g e 3)

Options :

5.55%10-3
L

0.555

L2

: 5.55%103

5.55x10-2
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E . of the reaction Mg +2Ag"(0.0001M)

The E__;; of the reaction and its cell notation respectively are

Mg?*(0.01M) +2Ag ) is 3.17 V.

Mg + 2Ag"(0.0001M) ==Mg?* (0.01M) + 2Ag ) 565 B»& EY, 3.17V

o

woNd & IO E 500 D000 &8 o) O 0 N0 S6Hm

Options :

2.993V. Ag|Ag*(0.0001 M) || M2+(0.01 M) | Mg
1.
3.993 V. Mg | Mg2+ (0.0001 M) || Ag+(0.01 M) |Ag

]

2.993 V. Mg|Mg2* (0.01 M) || Ag*(0.0001 M) | Ag
3

3993V, Ag
4,

Ag* (0.01 M) || Mg2+(0.0001 M) | Mg
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The initial rates of decrease of L, in acetone - iodine reaction catalysed by H™ are given in
the table.

H @310 085S - o@ras S6ges° o@ras 87 woel Dey B0 HEISS® 00055adSd.

Experiment | Initial Initial Initial Initial rate of decrease of I,
B@riio LleTol} es$0es w$0gs I, 87 esGoes B
[L] [H'] [CH;COCH;]
(mol L) | (molL™1) (mol L) (mol L~1s1)
1 0.01 0.1 0.1 0.096
2 0.01 0.2 0.1 0.192
3 0.02 0.2 0.1 0.192
- 0.01 0.2 0.2 0.384

The order with respect to I,, H™. acetone and total order of the reaction respectively are:
L. H'. 9058 §5rosen 500050 Indo S8 ESroso Sdm

Options :

10.2.1.3

1.0,.1

[
b2

0.1.1.2

I.1.0.2
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Which one of the following statements 1s not correct ?
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The adsorption is independent of pressure when . 0 in Freundlich adsorption

1sotherm equation.
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The adsorption varies directly with pressure when = | in Freundlich adsorption

1sotherm equation.

1
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The extent of adsorption increases with increase in temperature.

WA ©IH GFHS DOHELE DHHEHL

The extent of adsorption depends on the nature of adsorbent and adsorbate.
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Identify the correct statement from the following :

Bod 7é3e5° DBGS DTS MHFoddn.

Options :

Copper matte contains Cu,S and CdS
556 Srédes® Cu,S So8osw CdS wotrow

Pig iron contains approximately 4% carbon

off 263" rerHi 4% 56 otnod



The cracks formed in the Blister copper 1s due to the release of H,S gas

236 5665 bd&&-é HDgHs 5= HyS 7050 Ienddadd

Van Arkel method 1s used for refining of nickel
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The products formed. when gaseous HCl is passed into aqueous Na, SO, solution are

HCl o5 Na,SO, 2o @@s00e5° 08 HoHsHd 268 §asraargen

Options :
Na,S0,.S.H,0
L )

NaCl.S0,.H,0

P

Na,S0,.S0,.H,0
3 -

NaCl,S.H,0
4
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Observe the following statements :

a.  The thermal stability of hydrides of group 16 elements follow the order :
H,0>H,S>H,Se>H,Te

b.  Acidic nature of hydrides of group 16 elements follow the order :
H,0>H,5>H,Se>H,Te

¢.  Thereducing nature of H,S . H,Se and H, Te follow the order :
H,S<H,Se<H,Te

od DSTed H03DowrHaw

a. ) 16 Srose Tr@Eko edRdEihn ool (EH0:0:
H,O0>H,S>H,Se>H,Te

b. yirdH 16 Sorose TR0 By JgErdsn arddodd (FSos:
H,O0>H,S>H,Se>H,Te

c. H,S.H,SeHo05n HyTe o 05860 Hgarho arédod (Edodw:
H,S<H,Se<H,Te

The correct statements are;
HO0E DAGeae0:
Options :
a.b.c

a.b

b.c

a.c
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XeF, is hydrolyzed i the presence of small amount of water. What are the gaseous products
formed?

XeF, & 845rigo JSBS w0dFdan mIowrd. dfyE Troin Bosraarges J9?

Options :



xe 0,

1.
) F,.0O,
N O3
3.
O,F,.Xe
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Which pair of ions have same magnetic moment ?

§0b TS @ WOIrd® 2088 &8 VoL 0 EFDHE0 wokd?

Options :
i Ay
Mn?" Fe?
\_.-'2+ € 02+

b .
G e 5
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Which one of the following 1ons exhibit paramagnetic property?

et

808 wOSrIee® J& HTTOHAIY, 08 $07)R) HE00SIH?

Options :
L3+

Ac3t

Thé+

]

L+
4
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Identify the fibre (X) and elastomer (Y ) from the following

§od ar8e® &h (X) S0805» doipss (Y) & hfodod

Options :
X
Dacron
e i3]
X
Novolac

gaers

X
Teflon
Bars
X
Glyptal
Lo
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X
Neoprene
ABTDHS
X
Polystyrene
T

&

X
Buna-S

g - S

X
Polypropene
TO@FHS

The general formula of a o - amino acid 1s

O - QDS 2800 ;g rdd)er

Identify —R in serine

0e® —R & MHohan

Options :

—CH,SH
1z

 ~CH,0H

HN-— 'C|T—I— COOH
R



—([*H— CH;
OH

—C‘Hz—lﬁ“—NHz
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An artificial sweetener X 15 a halogen containing compound and artificial sweetener Y 1s a
sulphur containing compound. X and Y respectively are;

5es shs 680 X @b FeStad fo HBFssn Sodokn §8d adhsdso Y «3d Hend
o Hagdsn. X Sodosn Yen Sodm
Options :

Aspartame, Sucralose

sDE00, ESE

Sucralose. Aspartame

DESE, DIDDH

Alitame. Sucralose

wdBo, e s

Sucralose. Alitame

RoEe*E, wdBD
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The —As =As —linkage 1s present in which of the following medicines ?

Bod Soothees® Bohoch —AS =ASs —eo¢do Kfersa?
Options :
Prontosil

CAE



Sulphapyridine
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Salvarsan
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Serotonin
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CH;Cl|Na

NH NaNO, CuCl | - &
Lera Nty g N mal ) dryether i
0-5°C
What is Z in the sequence of reactions ?
NaNO, - Call . CH;CI|Na
CeHsNH 2 > X > Y - > Z
65T ey HC! e 585
0-5°C =

& S50 ES00e5® Z 36?

Options :

Biphenyl

A o]
[+ - o

Toluene

&5°0

(=5
|

L

Ethylbenzene

a@@ﬁoéﬁ

4 — Chlorotoluene
4 — §6°¢5°0S
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The order of reactivity of the following alkyl bromides towards Sy! reactions is

gl

Sleﬁdgﬂ;’}&% Bod w8 S HnE Sorgded B0

4
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a)  (CH;),CHBr b) CH,CH,Br ¢) (CH;3),C-Br

Options :
a>b>c¢
b=a>c
c=a>b

c>b=>a
4
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Alkenes react with water in the presence of acid to form alcohols. Identify the steps involved
m the mechanism of the reaction from the following :

a)  Nucleophilic addition of hydroxide ion to alkene

b)  Protonation of alkene by electrophilic attack of H,0™

¢)  Electrophilic attack of H,O on carbanion
d)  Nucleophilic attack of H,O on carbocation

e) Loss of ?OH to form an alcohol

f) Lossof H? to form an alcohol

@) Sen a3y JBgoes® VIS SEgT 08 ese) FSeAT0oN. £ Wory K0 woBde

§oh ¢ Hodk Hbododk.

a) s I TEHE woird SrgSdrnds doswdo
b) H;0" doFnd5 ord agd =§),S @TIss0
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d) s0hs 0ird» H,0 SrgSairads ok

e) Con E'er™yon esen S Gy

"".
o
D oioei =
f) H” SShow sesd 26ydd

Options :
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b.c.e

b.d.f
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Identify o - cresol (A), catechol (B). Phenetole (C) and resorcinol (D) from the following.

80b 7¢3e5° 0- §rS (A), SLF'S (B), D05 (C) 5500050 0TS (D) o Hdowrsmn

OCH,CH, OH OH OCH;,
OH
C d e

Options :

A B C D

C b a
1

A B c D
. d b a C

A B c D
o b a d e

A B C D
, a & e b
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But - 1 - ene reacts with diborane to give *X’. On oxidation of “X with H>O, in the presence
of aqueous NaOH forms alcohol “Y’. What are X" and “Y" ?

arges-1-435 @03 S0y Fob ‘X dos. ‘X' Hy0, 8° NaOH 550805 es§y86e00

Bob Y’ %08, X, Y e 0d?

Options :
X X
(CH;CH, C|‘H)3 B CH; CH, ﬁH —CH;
CH, OH
Iz
X Y

[(CH,),CH-CH,],B (CH,),CH-CH,0H

A

=



X X

(CH,CH,CH,CH,); B CH, CH,CH, CH,0H
3
X X
(CH,CH,CH,),B CH, CH,CH,OH
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Which of the following would produce an alcohol on treatment with NaNO, and HCl in
presence of water?

Bob TBS® BIAD A Ddogoes® NaNO, S08asn HCl 8 S65FoboddHd wey 5é
DY ?

Options :

CH,—CH,—CH,—NH,

CH,—CH,—NH-CH,

[

CH, —1~|~I— CH,
) CH,
CeH;—NH,



