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Physics

(Single Correct Choice Type)
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. A boy is cycling at 20 km/hr in a direction making on angle 30° north of east. Find the velocity of a

second boy cycling towards north so that to him first boy appears to be moving towards east.

(@) 5 km/hr (b) 10 km/hr () 20 km/h (d) 15 km/hr
4 2
2. The potential energy of a particle of mass 1 kg in a force field is given as U(x) = [XZ —X?J J. The

total mechanical energy of the particle is 2] then find the maximum speed of particle in its motion.

3 1 3
(a) VB m/s ) 5 m/s © /s (@ 5 m/s

3. When road of a circular turn is dry the maximum remissible speed for taking a turn on it is 10
m/s. Find the maximum turning speed on wet road when the frictional coefficient between road
and tyres reduces to half.

(a) 52 m/s (b) %m/s (c)10m/s (d) gm/s

4. Figure shows five uniform brick each of length I. Each brick is placed over another with an offset

of length 1/10. Find the x co-ordinate of center of mass of the system.

i. ' > X
29 19 29 29
— b) —1 =1 d) =1
@ 20 b) =5 © % @ 35
5. A rectangular plate of length ‘I" and breadth ‘b" of mass m. Find it's moment of inertia about an
axis along its diagonal.
1 ml*b? 1 ml*b? ml*b? mi?b?
@ ~ 55 (b) -5 ©) —m (d) — 5
6 (I +b%) 3 (I +b%) (217 +b7) 2(I° +b7)
6. The ratio of thermal conductivities of two materials of different rods of same cross-section is 5 : 3.

If the thermal resistance of there rods are in ratio 1 : 3. Find the ratio of length of there rods.

4 5 5 9
= b) 2 2 d) =
@ 3 © > OF @
7. Figure shows two pendulums A and B of length ‘I’ and ‘I/4 released from rest from the position

shown in figure. Calculate the time instant when the two string become parallel for first time.
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8. Sound from two identical sources S; and S; reaches a point (p) where intensity of sound is
observed to be Io. Point p is equidistant from there sources. If intensity of S; is increased to 3 times

and that of S, is decreased by 3 times. Find the sound intensity at point (p).

I, 16 16 16
— b) —1 —1 d) —1
(a)6 ()90 (C)30 ()110
9. An air bubble of radius 1 cm rising at a steady rate of 0.5 cm/s through a liquid of density 0.8

gm/cmd. Calculate the coefficient of viscosity of the liquid. {Neglect the mass of air}
(a) 32 poise (b) 38.5 poise (c) 35.6 poise (d) None of these
10. A body floats in water with 40% of it’s volume outside water. When the same body floats in oil,
60% of its volume remain outside oil. Find the specific gravity of oil.
(a) 2 (b)3.5 ()18 (d) 1.5
11. Due to some reasons if earth radius decrease by 6% with it’s mass remaining unchanged, what will

happen to the acceleration due to a gravity on surface of earth.

(a) will decrease by 9.6% (b) will increase by 8%
(c) will increase by 11.6% (d) will decrease by 12.5%

12. Find the angle with dipole at which electric field due to dipole is normal to dipole moment.
(a) 6=tan"'(+/3) (b) O=tan'(2) (c) 0=tan™'(3) (d) 0=tan"' (+/2)

13. Two electric charges ‘q" and ‘-2q" are placed at (0, 0) and (6, 0) points, find the locus of zero
pointential points in the co-ordinate system.
(a) parabola (b) ellipse (c) circle (d) line

14. Figure shows four parallel plates with some connections. If area of plates is “A” and separation

between adjoining plates is ‘d’. Find the equivalent capacitance across terminals “x” and “y’.

2g,A 2g,A €A €A
b —_— d) —
@ =2 CE= © 2 @ 2
15. In the circuit shown in figure, find current flowing in 10Q resistance
4.0 4o
|
2000 ion
1})_\/
(a) 5A (b) 2A (c) 4A (d) 0A
16. Two insulated circular loop ‘A" and ‘B” of radius ‘a” carrying a current ‘I’ in the anti clock wise

direction as shown in figure. The magnitude of the magnetic induction at the center will be.
=M
L

@) —ﬁ;‘“ (v) 5__; © 5 (@ 22
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17. A long conducting wire having a current ‘I’ flowing through it, is bent into a circular coil of ‘N’
turns. Then it is bent into a circular coil of ‘n” turns. The magnetic field is calculated at the centre of
coils in both the cases. The ratio of magnetic field in first case to that of second case is
(@) N2:n2 (b) N:n ()n:N (d) n2: N2

18. A wire of length Im moving with velocity 8 m/s at right angles to a magnetic field of 2T. The
magnitude of induced emf, between the end’s of wire will be
(a) 8V (b) 20V (c) 16V (d) 12V

19. A proton, an electron and an alpha particle have the same energies, their de-broglie wavelength
will be compared as
(@) Ap>2e> o (b) ha > Ap > Re (©) Ae > Ao > Ap (d) Ap <Ae < Aa

20. A lens is made up of 3 different transparent media as shown in figure. A point object O is placed

on its axis beyond 2f. How many real images will be obtained on the other side.

(@) 2 (b) 1
(c) No image will be found (d)3

(Integer Type Questions)

This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

21. g0 and o are the electric permittivity and magnetic permeability of free space respectively. If the

corresponding quantities of a medium are 2g and 1.5 o respectively, the refractive index of
medium is \/; then value of ‘x’ is

22. A silver wire has mass (0.6 = 0.006)g and radius (0.5 = 0.005)mm and length (4 + 0.04) cm. The
maximum percentage error in the measurement of it’s density will be

23. A body is launched up an inclined plane with inclination ‘o to horizontal. It is observe that the
coeff of friction is %tan a then ratio of time of decent and acent along length of inclined is

24. A small block slides down an inclined plane with inclination angle ‘o’ with horizontal. The
coefficient of friction depends on the distance ‘x” covered as p = kx, where ‘k” is constant distance

ntana

travelled by block till it stops is then value of 'n’ is

25. Wall of a container can beer a maximum pressure of 10¢ Pa. It encloses a gas at a pressure of 8 x 105
Pa at 300 K temperature. If temperature of container is gradually increased, find the temperature

at which container will break. (in kelvin)
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Chemistry

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. Consider the following reaction:

xMnO; +yC,0; +zH" - xMn*" +2yCO, + gHzO

The value’s of x, y and z in the reaction are, respectively:
(@) 5,2and 16 (b) 2,5and 8 (c) 2,5and 16 (d)5,2and 8
2. Experimentally it was found that a metal oxide has formula MssO. Metal M, present as M2+ and

M3+ in its oxide. Fraction of the metal which exists as M3+ would be:

(@) 7.01% (b) 4.08% (c) 6.05% (d) 5.08%
3. The electrons identified by quantum numbersnand I :

(A)n=4,1=1 (B)n=4,1=0 COn=3,1=2 D)n=3,1=1

can be placed in order of increasing energy as :

(@C<D<B<A () D<B<C<A ()B<D<A<C (d)A<C<B<D
4. For which of the following molecule significant p # 0?

ol CN OH SH
@ @ (i) © (iii) © (iv) @
Cl CN OH SH

(@) Only i (b) i and ii (c) Only iii (d) iii and iv

5. A piston filled with 0.04 mol of an ideal gas expands reversibly from 50.0 mL to 375 mL at a

constant temperature of 37.0°C. As it does so, it absorbs 208 ] of heat. The values of q and w for the
process will be: (R =8.314 J/mol K) (In 7.5 = 2.01)

(a) g =+208], w = -208] (b) q = -208J, w = -208 ]
(c)q=-208], w=+208] (d) q=+208], w = +208 ]
6. The following reaction is performed at 298 K.

2NO(g) + O2(g) = 2NO(g)
The standard free energy of formation of NO(g) is 86.6 kj/mol at 298 K. What is the standard free
energy of formation of NO»(g) at 298 K? (K, = 1.6 x 1012)

In(1.6x10'?)

(a) 86600 —
R(298)

(b) 0.5[2 x 86,600 - R(298) In(1.6 x 1012)]

(c) R(298) In(1.6 x 1012) - 86600 (d) 86600 + R(298) In(1.6 x 1012)

7. The equilibrium constant at 298 K for a reaction A + B <= C + D is 100. If the initial concentration

of all the four species were 1 M each, then equilibrium concentration of D in mol L-! will be:
(a) 1.818 (b) 1.182 (c) 0.182 (d) 0.818

()
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8. KI in acetone, undergoes Sn2 reaction with each of P, Q, R and S. The rates of the reaction vary as
o)
=N cl cl
H,C-Cl >v cl
P Q R s
(@P>Q>R>S (b)S>P>R>Q ()P>R>Q>S (dR>P>S>Q
9. The IUPAC name(s)of the following compound is(are)
(a) 1-chloro-4-methylbenzene (b) none of these
(c) 4-methylchlorobenzene (d) 1-methyl-4-chlorobenzene
10. Which of the following compounds will exhibit geometrical isomerism?
(a) 2-Phenyl-1-butene (b) 1, 1-Diphenyl-1-propene
(c) 1-Phenyl-2-butene (d) 3-Phenyl-1-butene

11. Liquid ‘M’” and liquid ‘N’ form an ideal solution. The vapour pressures of pure liquids ‘M" and ‘N’
are 450 and 700 mmHg, respectively, at the same temperature. Then correct statement is:
(xm = Mole fraction of ‘M’ in solution; xx = Mole fraction of ‘N’ in solution;

Ywm = Mole fraction of ‘M’ in vapour phase; yx = Mole fraction of ‘N” in vapour phase)

(@) M =M

(b) (xm = Ym) <(Xn —¥n)

XN YN
(C X_M < y_M (d X_M > y_M
XN YN XN YN
12. Resistance of 0.2 M solution of an electrolyte is 50 Q. The specific conductance of the solution is 1.4

S m-1. The resistance of 0.5 M solution of the same electrolyte is 280 Q. The molar conductivity of
0.5 M solution of the electrolyte in S m2? mol-! is:
(@) 5x 10+ (b) 5x 103 (c) 5x 103 (d) 5 x 102

13. The half life period of a first order chemical reaction is 6.93 minutes. The time required for the

completion of 99% of the chemical reaction will be (log 2 = 0.301)

(a) 23.03 minutes (b) 46.06 minutes (c) 460.6 minutes (d) 230.03 minutes
14. Among the following oxoacids, the correct decreasing order of acid strength is:
(a) HOCI > HCIO; > HCIOs > HCIO4 (b) HCIO4 > HOCI > HCIO, > HCIOs
(c) HCIO4 > HCIOs > HCIO, > HOCl (d) HCIO, > HCIO, > HCIOs > HOCI
15. Which of the following pairs represent linkage isomers?
(a) [PA(P Phs)2(NCS)2] and [Pd (P Phs)2 (SCN).] (b) [Co(NH3)sNO3]SO4 and [Co(NH3)s504]NOs
(c) [PtCI2(NHs)4]Bra and [PtBra(NH3)4]Cl2 (d) [Cu(NHs)4]PtCls] and [Pt(NHs)4][CuCly]

(6)
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16. Consider the following complex ions, P, Q and R. P = [FeF¢]*-, Q = [V(H20)¢]?* and R = [Fe(H20)e]2*
The correct order of the complex ions, according to their spin-only magnetic moment values (in

B.M.) is
(@@R<Q<P (b) Q<R<P (c)R<P<Q (d)Q<P<R
17. Consider the following bromides:
Me — . ./\EMC Me /\EMC
.Br T
(A) (B) (C)
The correct order of Sx1 reactivity is
(@@B>C>A (b)B>A>C (gC>B>A (d)A>B>C
18. In the reaction,
CH,COOH 22t , AP g AlKOH , C  the product C is:
(a) Acetaldehyde (b) Acetylene (c) Ethylene (d) Acetyl chloride
19. Arrange the following amines in the decreasing order of basicity:
> )
\N ITI ITJ
H : H
I I I
(@) I>1I>11I (b) HI>T1>1I (coHI>1>1 (d)yI>1I>1I
20. The term anomers of glucose refers to
(a) enantiomers of glucose
(b) isomers of glucose that differ in configuration at carbon one (C-1)
(c) isomers of glucose that differ in configurations at carbons one and four (C-1 and C-4)
(d) a mixture of (D)-glucose and (L)-glucose

(Integer Type Questions)
This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

21. Total number of isomers, considering both structural and stereoisomers of cyclic ethers with the
molecular formula C4HgO is

. 1

22. In an atom, the total number of electrons having quantum numbers n =4, |m;| =1 and m; = 5

is

23. Among BoHs, BsN3Hs, NoO, NoOy, H25:03, HoS:Os, the total number of molecules containing
covalent bond between two atoms of the same kind is

24. In 1 L saturated solution of AgCl [Ksp(AgCl) = 1.6 x 10-19], 0.1 mol of CuCl [Kp(CuCl) = 1.0 x 10-9]

is added. The resultant concentration of Ag* in the solution is 1.6 x 10-. The value of “x” is

25. The maximum number of isomers (including stereoisomers) that are possible on monochlorination
of the following compound is
CH,
™~
CH3CH2/ | “cH,CH;
H

(7)
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Mathematics

(Single Correct Choice Type)
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which

ONLY ONE is correct.

=
1 2
sin® x-cos® x dx =—J'sin20 x dx, then A is equal to
0

—_
S |a

(a) 220 (b) 210 (c) 2-0 (d) 210
2. If A is 3 x 3 matrix such that AT =5A + 2I, where AT is the transpose of A and I is the 3 x 3. Identify

X 0
matrix, then there exist a column matrix x=|y |#|0|. Then AXis equal to
z 0
X
(@) AX=X (b) AX = 5 (c) AX=-2X (d) AX=0
2n r
3. lim » ——= equals
nax; /n2 +1‘2
() <5 (b) V2 -1 (9 V5 -1 (d) 1++2

1

4. If f(x) is a polynomial function satisfying f(x)-f(1j+3f(x)+3f (
X X

):0 and {(3) = 24, then the

value of f(-2) + £(2) is
(@2 (b) -6 ()0 (d) None of these
5. The locus of the midpoint of the chord of the ellipse 49x2 + 16y2 = 784. The tangent at ends of

which intersect on the circle x2 + y2 =100 is

2
() (49x* +16y°)* = 784 < -y?) (b) 49x> +16y> = 784
10 10
> 1602 o[ 784) (2 2
(c) (49x~ +16y°)" = ET) (x“+y°) (d) None of these
6. The maximum value of y = 4 cos 2x + 3 sin x + 5 is equal to
(a) 10 (b) % ()0 (d) None of these
30
7. The sum Z % C,.sin(rx).cos(30 —1)x is equal to
r=0
(a) 23%0.cos 30 x (b) 229.cos 30 x (c) 229.5in 29 x (d) 229.sin 30 x
8. If a, b, ¢ € R are distinct number in A.P a, o, b are in G.P, b, B, c are also in G.P, then a2, b2, 2 will
be in
(@) A.P (b) G.P (c) H.P (d) None of these

(8)
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9. If the plane passing through the points (a, 1, 1) (1, 2, 1) and (2, 3, 4) is parallel to the line

r= X(I - i + 21A<)(k € R), then a is equal to

3
@ -5 (©) -1 © 5 @0

10. The area s N 8" is where S = {(x,y);}](3x—_2 < O} and
X

S={(xy)e AxB,-1<A<land-1<B<1}

(@)1 (b) 2 ()3 (d) 4
11. Let chord of contact to drawn from Every point lying on circle x2 + y2 = 36 to the ellipse
2 2
XI + % =1 such that all the lines touches an standard ellipse whose electricity is
(@) @ (b) g () % (d) None of these

12. Let tangents PA & PB are drawn from variable point P on the parabola y2 = 4x to the circle x2 + y2 +

6x - 4y - 3 = 0 then the director circle of locus of circumcenter of APAB is

(@x+2=0 (b)x2+y2+6x-4y-19=0 (c) x=—% (d) None of these
13. The differential equation of the curve +—=1is given by
a-1 a+1
@ (' -Dly +xy) =2y (b) (v + Dy +xy) =y’
¢ +D)(y-xy)=2y (d) None of these
bsgn(cos™ x—cos' x*), x>0
-1
14. If f(x) = w, x <0 is continuous at x = 0, then a + b equal to
X
a, x=0
1 1
(@0 (b) 3 () -3 (d) None of these
15. From first 100 natural number, 3 numbers are selected if these numbers are in A.P. then find
probability that these numbers are even.
1 29 29 12
= b) =2 =z d) =
@ = (b) = (©) 9 ) 5
16. JLSX_dx is equal to
2cosx +5sinx
(@) Ex+£ln | 2cosx +5sinx | +C (b) iX—Eln |2cosx +5sinx|+C
29 29 29 29
6 15 .
() E)H-Eln | 2cosx +5sinx | +C (d) None of these

[Note: where C is integration constant]

(9)
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17.  LetS, =cot! (6x + gj +cot™ (10x + 2] +cot™ (15x + zj F reeerersrersrens +n term, where x > 0
X X X
If LimS, =1 then x equals
2 3
(@) cot1 (b) 3 cot1l () 5 tan1 (d) None of these
18. If x, y, z satisty the system of equation tan2x + cot?x = 2 cos?y and cos?y + sin?z =1
SG_‘C2 X+SEC2 z 2
then value of J- 2t4dt is equal to
oy U 4t +8
(@0 (b) 1 (c) 2 (d)3
z
Z,——
19. If arg _ 2|z and |-= —2,|=3, then |z, |is equal to
z 2 |z
|z
(@) 3 (b) 26 (c) V10 (d) 242
20. Let r be a position vector of a variable point in x-y plane such that f.(6§ —4i+7)=3, then the

maximum value of | +2i - 3} | is equal to

(@) 2+13 (b) 2(2++/13) (©) 2+2\13 d) 4+13

(Integer Type Questions)

This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

300 300 300
21. If (T+x+x*+x°)% = Zar X" and z a, =k, then the value of Z:r.ar = Ak . Find value of A.
r=0 r=0 r=0
22, Iff(x) = sinx and g(x) = f(f(f...f(x))), then the value of g’(0) + g”(0) + g’”’(0) is equal to
2018 times

23. A 10 digit number start with 2 and all its digits are prime, then the probability that the sum of are
two consecutive digits of the number if prime is Zik . Find value of k

ab

. 2x° 3x ¥ 0
24, Let f(X)Z SIHT'FCOS? , X#

e2x+3 , X 0

is continuous functionat x =0, V b € R then

a

is equal to

min

A2
—(B 2) -1 is
o

25. Let o and P are the roots of the equation x2- 6x + 12 = 0. If the value of (a0 - 2)12 +

ab, then minimum value of (a + b) is equal to

(10)
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