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Physics

PART - A
Straight Objective Type

This part contains 20 multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D), out of which ONLY ONE is correct.

1. The electric flux from a cube of edge | is ¢. What will be its value if edge of cube is made 2|
and charge enclosed is halved?
(A) 49 (B) 2¢ (C) ¢/2 (D) ¢
2. The capacitance of capacitor of plate areas A and A, (A1 < A2) at
a distance d is:
() 22 ®) 252 Al A
2d d I
3. Consider the following four arangement of spherical shells of radius ‘a’ and ‘b’ (a << b).
@
(Cy) (C2) (Cy) (Cd)
Then which of the followng holds good for the value of thier capacitances:
(A)C3>C2>C1:C4 (B)C3>C1:C4>Cz
(C)C2>C3>C1>Cy (D)C2>C1=Cs>Cs3
10
4, In the circuit shown in the figure, power developed wWw
across 1 Q, 2 Q and 3 Q resistance are in the ratio: | 30
(A)1:2:3 — —WW—
(B)4:2:27
(C) 6:4:9 Yy
(D)2:1:27 Q
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5.

10.

A sphere has a positive charge. Figure shows variation of electric E
field (E) with distance x from its centre. Which of the following
statements is incorrect?

(A) Sphere is made of a non conducting materials

(B) Diameter of sphere is equal to R/2

(C) Electric potential, due to sphere, is maximum at its centre

(D) Density of charge is uniform throughout the volume of sphere

An electric dipole is placed at an angle of 30° to a non—uniform electric field. The dipole will
experience:

(A) A translational force only in the direction of the field

(B) A translational force only in a direction normal to the direction of the field

(C) A torque as well as translational force
(D

) A torque only.
Q;
The field lines shown above indicate that
—6 6
(A) Q,=—Q, (B) Q,=-Q, o
-7 7

(©)Q,=—-Q (D) Q, =€Q1 =
Find equivalent capacitance between points A and B in given A
figures. Each plate is having area a and distance between plate is d.

5¢,a 5¢,a
A) “202 B) S%0<
(A) =2 (B) =
c) &8 D) %8
©) = (D) =4 !
In the given circuit, with steady current, find the potential drop v R
across the capacitor. —
(A) VI3 WS
(B) VI5 i "
(C) 2V/9 2y, R J
(D) 4V/3
In the circuit shown in the figure key (k) is open. The R =20 _ k
charge on capacitor C in steady state is q1. Now key is WW
closed and at steady state charge on C becomes q2. Find | | R, =30
the ratio of charges q1/ Q. ET cT
(A) 5/9 (B) 9/5
(C)5/3 (D) 3/5
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11.

12.

13.

14.

15.

The electric field in a region is givne by the vector E :(4T+1])[gj. The maximum drop in

potential will be along:
(A) X-axis (B) Y-axis
(C) the line 4y = x (D) the line 3y = 4x

A uniformly charged and infinitely long line having a linear charge
density ‘A’ is paced at a normal distance y from a point O.
Consider a sphere of radius R with O as centre and R >y. Electric
flux through the surface of the sphere is

(A) zero (B) Z%R
0
©) 22/R2 — y2 D) MWRZ £ y?
€0 €0

In a regular polygon of n sides, each corner is at a distance r from the centre. Identical
charges are placed at (n — 1) corners. At the centre, the magnitude of intensity is E and the
potential is V. The ratio V/E has

(A)rn (B) r(n—1)

(C)(n="1)Ir (D) r(n = 1)/n

Three resistances of equal values are arranged in the different combinations as shown
below. Arrange them in increasing order of total power dissipation.

— WW— W
i i > >,
I ' V‘V‘V‘V‘V
1I
D W—> "_<:::\ AMW—
1 AAAA o . .
11 1 1
v
(A)llI<ll<IV<I B)ll<I<IV<I O li<l<Iv<l D) I<ll<ll<IV
A point charge q is kept inside a conducting shell of radius 2R
at a distance of R from center. Magnitude of field due to ql—?
induced charges on the inner surface of the shell at point P is
() K@ (8)0 i i
16R?
Kq Kqg
C D S "
© 17R? ©) 4R? 4R
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16.

17.

18.

19.

20.

Find charge flown from earth when K is switch on.

(A)-Q
(B)Q
(C) 2Q
(D) -3Q

What should be the value of R so that the electric power
consumed by it is maximum:

(A) 12Q
(B) 24Q

(C)6Q

(D) none of these

In the circuit shown, charge stored in capacitor of 3uF BuF
capacitance 3uF is:

(A) 90 uC
(C) 40 uC

In the circuit diagram, the potential difference across the plates of

the capacitor C is:

3Q

(B) 60 uC V=

(D) zero

(A) 2.5 volt (B) 1.5 volt 1.0V 500
(C) 1.0 volt (D) 0.5 volt f
2.5V
VAVVAV,VN
20

In the circuit shown if point O is earthed, the X AAMA II15V
potential of point X is equal to 2Q !
(A)10V Loy
(B) 15V g Loy
(C) 25V 50Q \5 y
(D) 12,5V

;I MWW O

5V 50 —
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PART-B
Numerical Type

at points on x-axis due to two-point charges g1 and Q2
separated by a distance 2a. Find the ratio of magnitude
of two charges |g2/qg1| (point O is origin and coordinates 4 , 9,

a (-a,0) 0 (a,0)
of point P is [5 0])

2. A uniform surface charge of density cis given to a quarter of
disc extending up to infinity in the first quadrant of x — y plane.
The centre of the disc is at the origin O. The potential
difference between the points (0, 0, d) & (0, 0, 2d) is found to R

1. The following curve represents the variation of potential VI {
L.

(0] X
be v, -v,, =——|d|. Find the value of n. .
€ ]
3. Figure shows two capacitors of capacitance 2uF and 4uF and 9?V
a cell of 90 V. The switch ‘k’ is such that when it is in position A ! b
1, the circuit ABCD is closed and when it is in position 2, the C,=2uF Position 1
circuit BCEF is closed. The resistance of both the circuits is B V
negligible so that the capacitor gets fully charged instantly. C ™ position 2
Initially the switch is in position 1. Then it is turned in position C,=4uF
2. This makes one cycle. It is then again turned in position = E

1 and then in position 2. Now two cycles are completed. Find
the charge (in multiples of 100 uC) on the capacitor of

capacitance 4uF after two cycles.
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4. The figure shows a network of five resistances and two batteries
40 10
B C D
MW W\N\r——|—
i \}/ 2 15V
30V 30
A I
I3
———AWW
A 20 F 2Q E

Ratio of current Ii .
|2

5. In the shown circuit, all three capacitor are identical and have capacitance C pF each. Each
resistor has resistance of R Q2. An ideal cell of emf V volts is connected as shown. Then the
magnitude of potential difference across capacitor C3 in steady state is (1/x )V the value of

X is.

R

||
Il
Vv
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Chemistry

PART - A
Straight Objective Type

This part contains 20 multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D), out of which ONLY ONE is correct.

O

(X)—F22— CH,CH,C - CH,
Reactant(X) in above reaction is a/an

(A) secondary (2°) halide (B) vicinal dihalide
(C) geminal dihalide (D) tertiary(3°) halide

2. In Williamson’s ether synthesis process, an alkyl halide reacts with sodium alkoxide to form
ether.

E.g. CH;CH,Br + CH;ONa—— CH;CH,OCH,; + NaBr
Which halide gives the lowest yield of product?

(A) CHsCI (B) CH3CH2CHCI
(8] CH, (D) CH3CH,CHCH 3
H;C Cl c|;|
CHj
Mild oxidizi t

CH,CH,0OH——2% ['é']”g e —(X)

3. )
CH3CH,0OH

In above reaction X and Y are

(A) X =CH3COOH, Y = NaBH,4 (B) X = CH3CHO, Y = LiAlH4

(C) X =CH3CHO, Y = Zn-Hg/Conc.HCI (D) X = CH3COOH, Y = LiAlH4
4, Which reaction produces a primary(1°) amine?

(A) CH,NC + LIAIH, ——> (B) CH5CH,CONH, —B2/MOH

(C) CH;CH,NH, + CH3l—— (D) CH;CH,CONH, +P,0, ——
5. Benzoyl chloride is prepared from benzoic acid by

(A) Clz, hy (B) SO2Cl (C) SOClI; (D) Cl, H20
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6.

10.

CHj; —CH=CH - CH, - C(CH, ), — =™, Product (s)

How many monobromo product(s) is/are formed in above reaction?
[Consider stereoisomers and rearrangement of the reaction intermediates]
(A) 6 (B) 10 (C)8 (D) 12

CHO
HO OH

Correct statement about product(P) of above reaction is:

(A) It is an unsaturated keto acid (B) It is a hydroxyl keto acid
(C) ltis a di-keto acid (D) Itis a dihydroxy acid
A cyclic product is formed when OHC — CH>.CH2CH>CH, — CHO reacts with
(A) Zn — Hg/Conc.HCI (B) NH2NH2/KOH
(C) NaOH (D) HCI
1. CH,=CH—-CH,MgBr/H, O _
CEZ _/CH2 2. Conc.f—iZSO‘l,HigiTempeiatureﬁ(P) (MajOI’ pI’OdUCt)
O
Which is not a reductive ozonolysis product of (P)?
CHO
(A) HCHO B) |
CHO
(C) CHsCHO (D) CHsCOCH3
0
(X)—zmo— (P) +(Q)
Jznia
(R)
1.Conc.NaOH

(R) + (Q) 2.";‘50“1 CeHsCH,OH + HCOOH
In above reaction(X) is

OH CH,OH
(A) (B)

CH:CH-CH3 CH:CH2

OH

OH
(C) (D)
CH,OH
CH = CH2
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11.

12.

13.

14.

15.

When propionic acid is treated with aqueous sodium bicarbonate, CO: is liberated. The

carbon(C) of CO; comes from

(A) Methyl group (B) Carboxyl acid group
(C) Methylene group (D) Bicarbonates
CH3COCHS3; can form a tertiary alcohol when reacts with
(A) CHsCI (B) CH3sMgBr/HzO*  (C) Cu/300°C (D) (i)PCls/(ii)H20
Which of the following compound does not react with NaBH,?
)
. [
“
(A) (B)
° ||
@)
O

Which will convert CH;CH2CH2COOH to a chiral compound?
(A) CH3CH2NH: (B) LiAIH4/HCI
(C)Clo/red P (D) CH3CH>OH/Conc.H2S04

(X) %Products

Which(X) will form maximum number of monosubstituted products in the above reaction?

CH, CHs
A) K (B) @
Cl
CHs
CoHsg
©) (D) @/C'
Cl

Space For Rough Work

FIITJ€E Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000



PANINI426-G1 & PANINI426XII-1_PT-5- JEE MAIN-EE]

6. cH, —cH-CH, 19(e*sS) proguct
No”
Which is the product of above reaction?
(A) CH3-(|3H-CH2-C\ (B) CH3-C|H-CH2-OH
OH Cl
(C) CHj- ?H - CH,- Cl (D) CHs- ICH - CH, - OC]
Cl OH
17. With which of the following reagent, phenol forms the product having the lowest molar
mass?
(A) Br2/CS2 (B) Zn dust/A (C) CHCIs/KOH (D) CH2N2
18. Aqueous solution of which compound has the lowest pH value?
(A) CH3sCOOH (B) CH3COOCH:3 (C) CHsCOCI (D) CH3CONH:
19. Which of the following reaction cannot form pure CH3CH2CH2NH,?
(A) CH,CH,CN—"A%: (B) CH,CH,CH,Cl—*%
(C) CH,CH,CH,NO, —=— (D) CH,CH,CH,CONH, —B2/<H_,

(i) CHal(excess)
@) Agzo o Products

20. CH3(|3HCHZCHNH2
|

CHz CHj
The major product of above reaction is
(A) CH3|C = CHCH,CH3 (B) CH3CHCH,CH = CH,
|
CHj CHg
(C) CH3|C|3CH20H2CH3 (D) CH3CHCH = CHCH 3
|
CH» CH,
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PART-B
Numerical Type
c|;| (|3H3
1. CH; —CH, — c|: —CH-CH, — CH,; —2<hee KO, Alkenes
CHs

How many alkene(s) is/are formed in above reaction considering stereocisomerism?

O CHj ﬁ

|
2. H,C-C-C-CH,-C-CH,

CH, -CH-CH,
|
OH
How many maximum number of moles of iodoform is formed when one mole of the above
compound reacts with |, in presence of hot NaOH solution?

3. (A) is the smallest alkene that can show 12 hyperconjugation structures, ozonolysis of (A)
forms two moles of a carbonyl compound(B). How many hydrogen atom(s) is/are present in
(B)?

4. 2x —CeneNaoH_, cH.OH+HCOONa

What is the molar mass of (X) in g mol~" unit?

5. How many maximum moles of CHsl can be absorbed by one mole of
HoNCH2CH>CH>CH2NH»?
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Mathematics

PART - A
Straight Objective Type

This part contains 20 multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D), out of which ONLY ONE is correct.

1. A binary relation R on NxN is defined as follows:
(ab)R(c,d) if a<c or b<d
Consider the following propositions:
e P : Ris reflexive
¢ Q : Ris transitive
Which one of the following statements is TRUE?

(A) Both P and Q are true (B) P is true and Q is false
(C) P is false and Q is true (D) Both P and Q are false
2. Let F be a real valued invertible function such that f[3xx+_25j =100x +13, x # 2. Then find the
value of £(2013).
6034 5
A) 2013 B) — C) = D)N f th
() (B) 257z (O (D) None of these
3. Domain of f(x) = m (where [-] denotes greatest integer function) is
X p— p—
e Ix}-1
4. IlmlT , Where {.} denotes fractional part of x, if it exists (I is an integer).
X— X
(A) % (B) 1 (C)e—2 (D) does not exist
5. Which one of the following functions is continuous for all real x but has at least one point
where it is not differentiable?
(A) f(x):H (B) f(x)=tanx (C) f(x)=x" (D) f(x)=e™
X
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6. The points on the curve y° +3x* =12y where the tangent is vertical, is (are):
4 11 4
(A) (i—, —2] (B) | 4|51 (C)(0,0) (D) (i—, 2)
V3 V3 V3
. . . (b 4(d
7. If \/§+|=(a+|b)(c+|d), then tan (—j+tan (—j has the value
a c
T T T T
(A)§+2nn,ne| (B) nn+€,ne| (©C) nn—g,nel (D) 2nn—§,ne|

3 —
8 I_imtan X 3tanx=

T T
*?3  Ccos| X+—
6

1 1
A) 24 B) —24 C) — D) —
(A) (B) ( )24 (D) 54
9. If f(x) and g(x) be two given functions with all real numbers as their domain, then

h(x)=(f(x)+f(—x))(g(x)—g(-x))-is
A) always an odd function
B) an odd function only when both the f and g are odd

C) an odd function only when f is even and g is odd
D) none of these

~ o~~~

X+o, X<3

10. If f(x)=< 4, x =3 is continuous x =3, then the value of o is
3x-5 x>3
(A) 1 (B) 2
(C)3 (D) No real values of o is possible

1. I f(1)=3,f'(1)=2, f"(1)=4 and let g(x)=f"(x), then g"(3) is equal to

(A) 1 (B) —% (C) -2 (D) None of these
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12.  If f(x)satisfies the relation f(x)+f(x+4)=f(x+2)+f(x+86) for all , then the period of
f(x)is
(A) 4 (B) 6 (C)8 (D) 12

13.  Afunction f:R —R satisfies the condition x*f(x)+f(1-x)=2x—x*. Then f(x) is :

(A) —x? -1 (B) —x? +1 (C) x* -1 (D) —x* +1
14. Ify= 2 1t 5 where t = % then the number of points of discontinuities of y =f(x),xeR
+t- X —
is
(A) 1 (B) 2 (©)3 (D) infinite
15. The equation 2tanx+5x—-2=0 has
(A) no solution in {O, %} (B) at least one real solution in {0, ﬂ
(C) two real solution in [0, %} (D) None of these

16.  If f(x) is differentiable everywhere, then :

(A) |f| is differentiable everywhere (B) |f|2 is differentiable everywhere
(C) flf| is not differentiable at some point (D) f +|f| is differentiable everywhere

17. f(x)z(sin‘1 x)z.cos[%j if x=0;f(0)=0, f(x) is:

(A) continuous no where in —1<x<1 (B) continuous everywhere in —1<x<1
(C) differentiable no where in —1<x<1 (D) Nothing can be said in general

max(\/4—x2, \/1+x2) , —2<x<0
min(x/4—x2,x/1+x2) , 0<x<2

(A) is continuous at all points (B) is not continuous at more than one point.
(C) is not differentiable only at one point (D) is not differentiable at more than one point

18. Let f(x) be defined in [-2, 2] by f(x)= , then f(x):

19. The number of points at which the function
f(x)=max. {a—x, a+x, b}, —o<x <o, 0<a<b cannot be differentiable is:

(A) 1 (B) 2 ()3 (D) none of these
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20.

Let f(x)=x-x* and g(x)z{maXf(t)’OStSX’ 0=x<1 , thenin the interval [0, )

sin X, X >1

x) is everywhere continuous except at two points

(A) o(
(B) g(x is everywhere differentiable except at two points
(9)) g(x) is everywhere differentiable except at x = 1
(D) none of these
PART-B
Numerical Type

1 Lj x=0
If f(x)=3{x e*-1) be a continuous functions at x = 0, then k is equal

k , x=0
Let f[xzyj = f(x);f(y), for all real x and y. Also f(0) = -1 & f(0) = 1 then|f(2)| is equal to

Let the set of all relation R on the set {a,b,c,d,e,f} , such that R is reflexive and symmetric,
and R contains exactly 10 elements be denoted by S.

2
X X . .
Let f(x) _ax’+bx+c such that Ierg f(x) =2 and lim f(X) =1. Find the value of
X+ X X—>00
(a+b+c).
The value of a+b-+c so that lim 2 —bcosx +gej =2is

x—0 Xsinx
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SECTION - II
(CHEMISTRY)
PART - A
1. ¢ 2. C 3. B 4. B
5. C 6. D 7. C 8. C
9. D 10. C 11. D 12, B
13. C 14. C 15. B 16. C
17. B 18. C 19. B 20. B
PART - B
1. 8 2. 3 3. 6 4. 30
5. 6
SECTION — Il
(MATHEMATICS)
PART - A
1. B 2. C 3. B 4. D
5. C 6. D 7. B 8. B
9. A 10. A 1. B 12. C
13. B 14. C 15, B 16. B
17. B 18. D 19. B 20. C
PART - B
1, 2. 1 3. 105(bonus) 4. 3

[$)]
H

FIITJ€E Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000



