JEE Main'Paper 1 Code D
PART A — MATHEMATICS

Straight Objective Type (H¥ IR UoR)
This section contains 10 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its

answer, out of which Only One is correct.

9 @ue ¥ 10 95-Reed ued B | S WA & 4 fAdweu (1), (2), (3) 72 (4) €, 5 & Riw v w8 2|

1. It Sis the set of distinct values of ‘b’ for which the following system of linear equations
X+y+z=1
Xx+ay+z=1
ax+by+z=0
has no solution, then S is :
(1) an empty set
(2) an infinite set
(3) afinite set containing two or more elements
(4) a singleton
fe S b’ @1 57 A= A1 &1 9g=E & e forg e WRas e~ Fer
X+y+z=1
Xx+ay+z=1
ax+by+z=0
FT HIs & T8l 7, AT S
(1) v& R aq=ag &
(2) U RfAT Fg= 2
(3) V& uRfia W= & o a1 a1 e oraua 8
(4) U &1 199 Tl I B
Ans. (4)

Sol. D = =—(@a-1°%=0 —a=1

D = B
oo R

For a = 1 we have first two planes co-incident
a=1 & fog YoM 31 9Ada F9h 8
X+y+z=1

ax+by+z=0

For no solution these two are parallel

B Bl 8l B oIy Q1 AR B |
11
b 1

l =a=1,b=1
a

2. The following statement
(P—>0a)—>[(~p—>0a)—>q]is:

(1) a tautology (2) equivalentto ~p —q
(3) equivalenttop » ~q (4) afallacy



Ans.

Sol.

Ans.

Sol.

Ans.

/1 ®H

P—>a—>[(~p—>0a) —>q]is:

(1) & g%fad (tautology) & () ~p—>qP FAIHA B
) p—>~qP FIHA B (4) Th AN (fallacy) ®
1)

(P—>q)->[(~p—>0q) —>d]

P—>a—>((pva —a)

(P> > ((~pAr~q)va)

(P—>d) > ((~pva)A(=qva)

(p — q) = (p — q) which is tautology T® gA%fdd (tautology) &

If 5(tan® x — cos®X) = 2cos2x + 9, then the value of cos4x is :
afe 5(tan” x — cos®x) = 2cos2x + 9 AT cosdx &1 HH 2 :

-3 1 2 7
Ok @ 3 @ 5 ) -5
@

5(tan’x — cos’X) = 2c0s2x + 9

2
S(tz - 1+1t2j - 2[1+:2J+9

5t +t°—1) =2-2t°+ 9+ 9t

5t — 2t~ 16=0

5t — 10t° + 82 = 16 = 0

5t (P —2)+8 (P =2)=0

(5t +8) (P -=2)=0

tan“x= 2
1-—

+

N

COS2X =

|
W

=
N

cosdx = 2cos? 2x — 1 = _g

For three events A, B and C, P(Exactly one of A or B occurs) = P(Exactly one of B or C occurs)
= P(Exactly one of C or A occurs) = % and P (All the three events occur simultaneously) = %
Then the probability that at least one of the events occurs, is :

I TRl A, B a1 C & fog P(A 2121 B # ®ad Ud gfed Bl 8 ) = P(B 3G CH ¥ dddl (& dfed
‘s"l‘vﬁ%)zP(CST%TAﬁ@WHQEBEﬂ%HEﬁ?ﬁ%):%asﬂP(wﬁ‘cﬁﬂwrﬁQ‘cﬁwu’aﬁaﬁﬁﬁ%)

:%%,auﬁw%wﬁwwm’aﬁﬁﬁ%

7 7 7 3
D 5 @ 75 @) <5 ) 15
)



Sol. P(A)+P(B)-2P (ANB)=
P(B) + P(C) - 2P(B " C) =

P(A) + P(C) -2P(ANC) =

N N

P(Ar\Br\C):i
16

. P(A)+P(B) + P(C)—~P(ANB)—P(BNC)—P(ANC)+P(ANBNC) :§+i:6—+1 =L

1 1 1
5. Let ® be a complex number such that 2w + 1 = zwhere z = -3 . If 1 -0’ -1 ?|= 3k, then Kk is
1 o o’
equal to :
1 1 1
AT o TP A8 G T R f% 20+ 1=z z= V-3 1 IR 1 -0?-1 w?(=3k:
1 o o’
al Kk RER R
(1) -z (2)z (3)-1 @1
Ans. (1)
Sol. z=i/3 =20+ 1=+/3i
20= J3i-1
:_1+2'J§ l+o+0’=08&o°=1
1 1 1 3 1 1
= 1 o o?=3k = 0 o =3k
1 o o 0 o o
3(0° — 0") = 3k
. _-1-WB -1+iWB _ W3 W3 _ 5
k= —o = - = - = =_i3 ==z
2 2 2 2
6. Let k be an integer such that the triangle with vertices (k, —3k), (5, k) and (—k, 2) has area 28 sqg. units.

Then the orthocentre of this triangle is at the point :
AT Kk U v e © f e, s o (k, =3K), (5, k) T2 (K, 2) © &1 &9%d 28 I3 P18 &, A
e & dev= 5w fig W 3, 98 &

1 3 3 1
o (2, ‘Ej @ (1 Zj @ (l—zj @ (2, Ej

Ans. (4)



Sol.

Ans.

Sol.

Ans.

k -3k
5 k =+ 56
-k 2

k(k —2) - 5(~3k ~2) ~ k (-3k ~ k) = £ 56
k- 2k + 15k + 10 + 3k* + k* =+ 56

5k’ + 13k + 10+ 56 = 0

5k? + 13k + 66 = 0 ordar  5k*+13k—46=0

_ —13£+169+920

No solution ®1g & =&l or a1 k = o

13433
10

-, vertices ¥ A(2, — 6), B (5,2), C (-2,2)

Equation of altitude dropped from vertex Ais (34 A STel T o7 BT FHIHROT)

k =k=2orark :—% (which is not an integer i1 f& qories &1 ©)

x=2 . 0
Equation of altitude dropped from vertex Cis (34 C & STl TR & & THIHRVI)
3x+8y-10=0 ... (ii)
solving both (i) and (ii) (i) 7T (i) BT & PRI W

orthocentre &= (2%}

Twenty meters of wire is available for fencing off a flower-bed in the form of a circular sector. Then the
maximum area (in sq. m) of the flower-bed, is :

TP Hell & R, S Th g9 B 5 TS P ©U H g, I BR§E IR & oy 9 Hiex IR Sua” 2| A
Tl B FIRY BT B &% (a7 #. H), ¥ :

(1) 12.5 (2) 10 (3) 25 (4) 30
(3)
2+ 0220 = 2r+19=20=0= 202
r

2 2
_ nreo _r_. 20-2r - 1(10-1)

360 2
A =10r —r?
d—A:10—2r: O0=>r=5
dr
L= 5

5

. Maximum area 3R &% = % x 25 x 2 = 25 sq. m. I HIex

The area (in sg. units) oftheregion{(x,y):sz,x+ys3,x2£4yandysl+ \/;}is:
&7 {(X,y) :1x>0,Xx+y<3,x*<dyqATy <1+ /x } &1 &=het (@7 gprsal) # &

59 3 7 5
@D @) 5 ©) 3 ) 5
(4)




Sol.

Ans.

Sol.

10.

Ans.

y=1+x
(y—l)zsx

Required area 3T &3%d = j1(1+f)dx+ (3—x)dx — jzédx

:[X+2X3/2j +[3X__j [X_J —1+—+{(6 2)__}_3
3 o 12 12

:1+g+ 4_§ _z: E
3 2 3 2

o

N | o

If the image of the point P(1, —2, 3) in the plane, 2x + 3y — 4z + 22 = 0 measured parallel to the line,
— ___é is Q, then PQ is equal to :

Zrﬁ{ﬁgP(l,—2,3)WW2x+3y—4z+22:0flIFE-’Hﬁﬁ‘ﬁﬂ%?@ﬂ%:%:éiﬁW%Qg,?‘ﬁ
PQ aRIeR & :

(1) 345 (2) 2+/42 (3) V42 (4) 65
)

Let R be the point of intersection of plane and line passing through P and parallel to given line.

FHTA TAT P [ORA dTell QT 3R & T8 X1 & AR 1 B Gfwes fdg a9 R2 |
So, 3@ Ris®I(1+A, —2+4), 3+5))
substituting co-ordinates of R in plane

Tada § R & fAcene uforenfia ova W

2+20-6+120-12-200+22=0 =6L=6=A=1
So 3, Ris (2,2,8)

Hence 9 UHR PR = /1416 +25 = /42
So g4firg, PQ = 24/42

If forx e (O, %j , the derivative of tan™ (16)(\/7 Jls Jx. g(x), then g(x) equals :

HT%XE(O,%jzﬁi%mta (fXIJmsrcrmf g(x) &, a1 g(x) SRR B :

3xvX 3x 3
D 1o 1+9x @ 1-9x° @ 1-9x° @ 1+9x°

(1)




Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

1 3X\/; + SX&

1- (SX\/;)Z

d 1 3 9 9
o =2 xgxix& :&(1+9x3j:>g(x):1+9x3

Let ATy = tan” = 2tan™ (3x/X)

If (2 + sin x) S—y +(y+1)cosx=0andy(0)=1,theny (gj isequal to :
X
afy (2+sinx)3—y+(y+1)cosx:069ﬂy(0):1%,?-ﬁy(gjEr\’rsr\’%:
X
1 2 1 4
1) = 2)—- = 3)—= 4) —
()3 ) 3 ®3) 3 (4) 3
1)
ﬂ_—(y+1)cosx
dx  2+sinx
J'dy =_J- cogx dx
y+1 2+sinx
/n(y +1) =—¢n(2 + sinx) + ¢
(y+1)(2+sinx)=A;forx=0,a fogy=1 = A=4
SLoy+1)(2+sinx)=4
b 1
for X=—® ==
5 o=y 3

Let a vertical tower AB have its end A on the level ground. Let C be the mid-point of AB and P be a
point on the ground such that AP = 2AB. If Z/BPC = §, then tanp is equal to
AT T HeaieR AR AB U1 & {6 SH®1 RRT A . 8| A1 AB &1 71 fa=g C & T2 A W Rem

fog P g & AP=2ABafe /BPC=f7%, Tl tanp R ® :

6 1 2 4
1) = 2) = 3) = 4) =
()7 ()4 ()9 ()9
3)

B

4

x/2

{

x |z C

x/2 0

{

Vv c P

A 2X

1 1
tan6 = — |, tana = —, tanp =
2 4 P=y



13.

Ans.

Sol.

14.

Ans.

Sol.

tano +tanp

tan= ——
1-tanotanp
£
1_4 N 1: 1+4y
2 Yy 2 4y
4
4—-y=2+8y
E—y
9

2 -3 . .
If A= { 41 } then adj (3A% + 12A) is equal to

_13} £, a1 adj (3A% + 12A) RR & :
72 -84 51 63 51 84 72 -63
@ L 63 51 } @ {84 72} ® {63 72} @ L 84 51 }

2 —
A= 3
-4 1
A>-3A—-101=0
A% =3A + 101
3A? + 12A = 3(3A + 10I) + 12A = 21A + 301

42 - 72 -
21A + 301 = 63 + 300 = 63
-84 21 0 30 -84 51

51 63
adj (21A + 301) =
84 72

For any three positive real numbers a, b and ¢, 9(25a° + b%) + 25(c? — 3ac) = 15b(3a + c), Then

(1) b,candaareinG.P. (2) b,cand a arein A.P.

(3)a, bandc arein A.P. (4)a, bandc arein G.P.

fo) N9 oA arafas Gwamat a, b demc @ RIw 9(25a% + b?) + 25(c? — 3ac) = 15b(3a + ¢) B,
(1) b, c qaTa ToIR I § B (2) b, c TAT a IR AE H B

(3) a, b T ¢ FHR AE H B (4) a, b @ ¢ IOIR o1 7 B

(2)
225a% + 9b? + 25¢ — 75ac — 45ab — 15bc = 0
(15a)° + (3b)* + (5¢)% — (15a)(3b) — (3b)(5¢) — (15a) (5¢) = 0

%[(1551 —3b)? + (3b — 5¢)% + (5¢c — 15a)’] = 0

15a=3b, 3b=5c, 5c = 15a
ba=b , 3b=5c, c=3a



15.

Ans.

Sol.

16.

Ans.

Sol.

1 5 3
a=XAb=5xc=3A

a, ¢, b arein AP gHT=R Srofy & R
b, ¢, a are in AP FaT<R 2ot # B

QD

A

The distance of the point (1, 3, — 7) from the plane passing through the point (1, -1, —1), having normal
x-=1 _ y+2 _ z-4 and X=2 _ y+1 _ z+7, is

-2 3 2 -1 -1

perpendicular to both the lines

Th Hdd W1 fdg (1, -1, —1) ¥ 8e) oiar @ a1 Rradr sifers aFi Yl Xll = y+22 = 2;4

qon XZ2 o y+l_ 2+t W T T, PIfag (1,3,-7)9 50 & :

2 -1 -1

20 10 5 10
1) = 2) —— 3) —— 4) ——
()ﬁ ()\/ﬁ ()\/ﬁ ()ﬁ

(2)

Let the plane be AMT FHTA
ax—-1)+by+1)+c(z+1)=0
a—-2b+3c=0

2a—b-c=0

a b c¢

5 7 3
5x-1)+7(y+1)+3(z+1)=0
5x+7y+3z+5=0

P(1, 3,-7)
d= 5+21-21+5| _| 10
J25+49+9 J83

Letl, = Jtan” x dx, (n>1). If I + I = a tanx + bx” + C, where C is a constant of integration, then the

ordered pair (a, b) is equal to

A I, = [tan"xdx, (n> 1) 81 AT I, + Is = a tan®x + bx® + C 8, 511 C T HHIGT R & ol HiAd
]

I (a, b) TR & :

1 1 1 1
o (-3 @ (5] ® 5] @ 5]

2
In= Itan” xdx = J‘tan”‘2 (sec? x —1)dx

n-1
I (tanx)™? sec®xdx — J. (tanx)"2dx = (tann—x) =



17.

Ans.

Sol.

n-1
L +1,,= (tanx)

n-1
put n = 6 I/ W
I4+I6:%tan5x:atan5x+bx5+c =X a:% b=0 c¢=0
1
ab==0
@ b=(3.0)

The eccentricity of an ellipse whose centre is at the origin is % If one of its directrices is x = — 4, then
the equation of the normal to it at (], gj is
TP rEgT, E® d= qd g W 8 3 Sh=dl %%|uﬁmwﬁumx:—4%|aﬁ€w1ﬁr—g

(lgjwawmmmﬂﬁw%:

1) 2y—-x=2 (2)4x-2y=1 (3)4x+2y=7 4)x+2y=4
)

X=4

equation of normal at (1, %) (1, %) TR I BT THIHROT

2 2
ax by _ o o
X1 Y1
AX_3Y .

1 3/2

Ix -2y =1



18.

Ans.

Sol.

19.

Ans.

A hyperbola passes through the point P(ﬁ,\/g) and has foci at (¥2, 0). Then the tangent to this
hyperbola at P also passes through the point :

U AfRaed A=y P(4/2,4/3) W & Sl ®, qun SHa! AT (£2, 0) W R, A sfdwaey @ fawg P
W G TS Rl v 59 A 9 greR Rl ®, 98 ©

(1) 3+2, 24/3) 2) 22, 343) 3) (+/3, V2) @) (-V2,-43)

(2)
y

i
F(/aa/ /‘ F(20) >

Here J&f ae = 2

PF= J(2-22+3=49-4y2 = (242 -1)
PF _J(JE+2) +3= \/9+4\E = (242 +)

|PF - PF| =
a=1 = e=2

e?=1+—
a2

b*=3
2

Equation of hyperbola 3ifiRaer™ &1 FHIHRoT X% — y? =1
oral  3x*-y’=3

equation of tangent at (/2, +/3 ) will be 3v2x —+/3y =3

(+2,/3) W et a1 BT FHER 34/2x -8y =3 B |

hence tangent passes through (2\/5, 3\/§)

ara: et @ (242, 34/3) & o 7|

The functionf: R —» —i 1 defined as f(x) = X IR
2'2 1+
(2) Invertible (2) injective but not surjective
(3) surjective but not injective (4) neither injective nor surjective

% f: R > {_E —} Gﬁf(x)—

(1) gopaofi 2 | (2) THH B W] ATBTEN T B |
(3) MBI & W] Thad! & 2 | (4) 7 1 3BT R T & B 2|
3



Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

X 11
fX)=—— ;f:R>|-——=,=
*) 1+ x2 {2 }

from the graph of f(x) we can observe that function is many one and onto.

f(x) @ 3Tl | Woa JgUDHDBI TAT AW 2 |

. COtX —COSX
lim ————— equals
X2 (m—2x)

. cotx —cos x
lim ————— 2
X2 (m—2x)

1 1 1
1) — 2) — 3) =
(2) 4 (2) 6 ) 5
(2)
T
X—> —+t
2
. —tant+sint
lim —
t—0 (Zt)
. —sint(l-cost) 1
lim — ==
t—>0 —8t° cost 16

1
@) 7

Let a=2i+j—2k and b=i+] . Let ¢ be a vector such that [ -&|= 3, ‘(éxﬁ)xé‘:Sand the angle

between ¢ and axb be 30°. Then &.¢ is equal to

AT a=2i+]-2k T b=i+] ¥ A ¢ TH Y@ AW 2 fb [c-a=3, ‘(éxﬁ)xé‘:s Jer ¢ 3R

axb @ 9= ® P17 30°%, dl a.C SRR o—

1) Zf: 22 3)5

(@)

a=2i+j-2k, b=i+j, [c-d=3

‘(éxf))xézf%, E"éxf):%
Now ard|axb||¢| sin30°=3, |axb||E| =6
= [do|¢| sino=s, 0=anb

1
@3



lal =3, ‘5‘ =42 0= cosl(z—HJ =%

3v2
|E| = i,\/_ =2
3V2

V2
c-a =3
_ 2 e
Squaring, we get % HIA W |c| - 2ac +|a| =9 = ac= —- = 2
22. The normal to the curve y(x — 2)(x — 3) = x + 6 at the point where the curve intersects the y-axis passes

through the point :
B YyX—2)(Xx —3)=x+ 6 & I9 95 W, T a5 y-31e P Pl 7, Wil T fferw 71 § | fFa
fag & SR e ® ?

1 1 11 1 1 11
@ (‘5"5} @ (EEJ © (5"5} @ (EEJ
Ans. (2)

Sol. y(x =2) (x-3)=x+ 6
Intersection with y-axis ;
y-31e7 & 1Y e
Putx=03H W = y=1
= Point of Intersection is (0, 1)
uferese 5 (0, 1) B
X+6
x? -5x+6
y = (x2 ~5x + 6)— (x+6)(2x-5)
(x2 —-5% + 6)2

6-(-30)
== /=1 at (0,1
y 6 0.1)
. Equation of normal is given by 3if¥e™ &1 FHIHRT
(y-1)=-1(x-0)
XxX+y-1=0

Now 319, y =

23. It two different numbers are taken from the set {0,1,2,3,....., 10}; then the probability that their sum as
well as absolute difference are both multiple of 4, is
afs a9z {0,1,2,3,.....,, 10} ¥ ¥ J fafe= Fwag Meren 1, a1 S99 ANThd 91 S IRR & Rue
A, M1 & TR & OTH BN DI HIASAT o—

6 12 14 7
1) = ) o ®3) 5 (4) o
Ans. (1)



Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

6 6

11(:2 - %
X1— Xo = 4,
X1+ X = 4al
2x1=4 (At )
X1 = 2 ()\,i 0(,)
X1 Xo
0 4,8
2 6, 10
4 0,8
6 2,10
8 0,4
10 2,6

A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them are
ladies and 4 are men. Assume X and Y have no common friends. Then the total number of ways in
which X and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of X and
Y are in this party, is
e e X & 7 7 &, o 4 9] & don 3 99 &, S9! do Y & W 7 7 B, foH 3 Afgany den 4
Y 2| ¥E A4 0 R fF X Y &1 #1E WIS (common) A T8 21 A 89 et @ | e X
Tl Y Ud el 3 Afgeral dem 3 gHN Bl U] W g fb X T Y TP B A9 77 omi, -
(1) 485 (2) 468 (3) 469 (4) 484
1)
4L 3L
X < Y <4|v|

3M

X Y X Y X Y X Y
OL 3L,1L 2L,2L 1L,3L OL
3M OM'2M 1M 1M 2M OM 3M

3Cax3C;+%C  x3C, x3Cy x *Cy +%Cy x 3Cy x 3Cy x “Cu +%C3 x *C3 =1+ 144 + 324 + 16 = 485

The value of (*!C; = °Cy) + (*'C, = 1°C)) + (*'C3 = °C3) + (**C4 = °Cy) +.vvooot (*1C10 — °Cho) is
'C1=C) + (*C, = 1°Cy) + ('C3 = °C) + (*'C4 = °Cy) +.uevet (FC10 — °C1p) BT A B—

(1) 221 _ 211 (2) 221 _ 210 (3) 220 _ 29 (4) 220 _ 210
(4

(21)c1+ AC,+ ACa+.... 21(:102 —(°C+ °C,+ °C5 ... YC)=S1-S;

Sl = 21C1 + ZlCZ + 21C3 +.o..... lCm

Si= %(21C1+ AC,+.....+ PCy) = %(Zlco +5C,+2C, .ot PCo+ PCpu— 2)

S;=2%-1
S,= (°C+ °C,+ °Cy+......%C) = 20 —1



26.

Ans.

Sol.

27.

Ans.

Sol.

28.

A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn, one-by-one, with
replacement, then the variance of the number of green balls drawn is

T g H 15 80 q1 10 Uiell e B | AR UH—TP HRe Argeed], UG |fed, 10 i Fdrel S, dn
& QT B HET BT IR B

12 6
@~ (2)6 (3) 4 @) >

@)
15 green &1 + 10 yellow e = 25 balls %

P(green BX) :g =p;

P(yellow dre) :2: q
n =10
. 32
.. Variance = n =10.—.==
pqg 55

Let a,b,c € R. If f(x) = ax’ + bx + c is such that a + b + ¢ = 3 and f(x + y) = f(x) + f(y) + Xy, V X,y € R,

10
then Zf(n) is equal to
n=1

AMT abc e R. AR f(x) =ax®+bx+c T & fb a+b+c=3am ¥ Vx,y e R forg

10
f(x +y) = f(x) + f(y) + xy &, ar Zf(n) R B
n=1
(1) 330 (2) 165 (3) 190 (4) 225
1)
f(x) = ax®+ bx + ¢
f(x +y) =f(x) + f(y) + xy
a(x +y)? + b(x+y) +c = ax’ + bx + ¢ + ay’ + by + ¢ + xy

2axy = c+Xxy VX, YeR
(a-1)xy—-c=0 V x,yeR
= c=0, a:1
2
a+tb+c=3
1 +b+0=3
2
b:é
2

s f(x) = NI
2 2

10 10 10
zf(n) _ lznz +§zn N 1X10X11X21+§X10X11 — 330
— 24 24 2 6 2 2

The radius of a circle, having minimum area, which touches the curve y = 4 —x* and the lines, y = |x| is

AT SFBe aTel UV I, S I y = 4 — x° TAT @I y = |x| BT W IxaAT B, B oA -
1) 2 (JE+1) ) 2 (ﬁ—l) A3) 4(\/5—1) (4) 4(J§+1)



Ans. (3)

/ \

let radius of circle be r, its center lies on y-axis as y-axis bisects the 2 rays of y = [x|

AT g9 & 31 r g S9dT ds y-318 R Red B gfd y = |x| @1 ] {601 y-31e1 gR1 AAfg9iora it g |

4
Now31'sr4—r\/§=r = r= =4\/§—1
x/E+1 ( )

NoTE: The correct solution should be T&! &1 B9 =2

Sol.

/

due to symmetry center of the circle must be on y-axis
FAMTA! & SR g BT D5 y-34eT W) Rerd 3 |
let center be AT @ (0, k)

Length of perpendicular from (0, k) toy = x,
(0,K)Fy=xWR T T TF Bl THE

y=4-x*

. k
i.e e r=|—
‘ ‘ﬁ ‘
2
Equation of circle g &1 FHIdRT : x* + (y — k)* = k?

solving circle and parabola, g9 T WRaeT ST & B W
2
4—y+y2—2ky+ k?=0

2 k?
y' —(2k+1)y+ 7+4 =0

Because circle touches the parabola @i g0 URaerd HI Wl BT 2 |
D=0
k2
(2k +1)° = 4(—+4J
2
4% +4k +1 =2k + 16
On solving we get 8 &% W k =

-4+4/136
4

Therefore radius ard: 3541 = k/+/2 ~ 1.3546
However among the given choices the following method will yield one of the choice.

& T fdbeui ¥ 9 SWIgd A ¥ v ey ure gram 2 |



29. If, for a positive integer n, the quadratic equation, X(x + 1) + (X + 1)(X + 2) +.....+ (X + n_—l)(x +n)=10n
has two consecutive integral solutions, then n is equal to
Ife g qoites n & fIY fEema Ffi@=or x(x + 1) + (X + 1)(X + 2) +....t (X + n—1)(x + n) = 10n & @
AN QI & © 09 NPT AM SRR B |
(1) 12 ()9 (3) 10 (4) 11

Ans. (4)

Sol.  The given quadratic equation is & 73 fgaTd FHHRT 2 |
nx2+x(1+3+5+ ....... +(2n-1))+(1.2+23+....... +(n-1).n)—10n=0

2
— nx*+x(n?) + nin” -1

~10n=0 :>x2+x(n)+( —Y _10- o<

n®-1

(@—P°=1 = (a+p’-4ap=1 :nz—z{ —10}:1:”1:11

37r

30. The integral j is equal to
1+cosx
4
31
HATHA j TR B—
1+cosx
Z
1) -2 (22 (3) 4 4) -1
Ans. (2)
3n
4
Sol. I = j 1 dx
J 1+cosx
4

b b
Using property ToTerH ,jf(x).dx = jf(a+b —X).dx BT ITAN A W

1
b\ﬁ'—;b‘g’
H
|
(@]
o =
wn
X
o
X

On adding we get, I A W

—zdx
1-cos” x

n
1

‘;‘;’ b\ﬁ'—;b‘g’
H

21 = | 2cosec?x.dx

DA

= (-

(@]

o

~—+

x

—
.M:x,b‘g)

1

N



PART : Il PHYSICS

PART-B

Straight Objective Type (H¥ RIS UoR)
This section contains 30 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @e ¥ 30 9g-Reed ue B | U WA & 4 fAdwe (1), (2), (3) 7 (4) €, 1 & Riw v W 2|

31. A radioactive nucleus A with a half life T, decays into a nucleus B. At t = O, there is no nucleus B. At
sometime t, the ratio of the number of B to that of A is 0.3. Then, tis given by :

T fSAfIed e A ey T2, &1 &9 Ud e BH 811 8| 999 t= 0 R $Ig Wl =1fie B 718 2|
TP TG t TR AMWDHI B T A O HE&IT HT U 0.3 7 @1 t BT AN BT |

(1) t=— (2) t=L 1092 (@) t=T /0913 (4)t=Tlog (1.3)
log(1.3) 21o0g1.3 log 2
Ans. (3)
—At
Sol. N_B = M
0.3=¢"-1 T= N2
A
1 3 = e)\,t }\‘ — fn(Z)
T
/n(1.3) = At
(o /n(1.3) < T
/n(2)
32. The following observations were taken for determining surface tension T of water by capillary method :

diameter of capillary, D = 1.25 x 1072 m rise of water , h = 1.45 x 107 m.

Using g = 9.80 m/s® and the simplified relation T = rh7g x 10° N/m, the possible error in surface tension

is closest to :

=1 erort a1 SR RAfdy F o B g qEE T Ao & o fasan o 7
HRBT BT &, D=1.25x 102 m
9 @1 FeE, h = 1.45 x 1072 m.

g = 9.80 m/s® T ARl T T = rhTQ x 10° N/m, B! ST &Rd §Y U d91d § F=1fad e &
eeaq AF 8 |
(1) 10% (2) 0.15% (3) 1.5% (4) 2.4%

Ans. (3)



Sol.  Here the information of least count of D and h measurement are not given so we will use max.
Permissible error in D and h = place value of last digit.
D=1.25x10"mso AD=0.01x 10°m
h=1.45x 107 m so Ah = 0.01 x 10°m
g = 9.80 m/s?

x10°

T:@
2

AT Ar Ah AD Ah
- = 4+
T r h D h

AT _0.01x107°  0.01x10°*
T 125x1072 1.45x107?

AT (1,1 ) 100%
T 125 " 145

= (0.008 + 0.0069) x 100%
=1.49=1.5%
Hindi. J8f DUd h & A199 & AacHid @I a1 Te1 ol & 37 84 DT h ¥ Af¥day d9a S BT ITINT B

= 3ifa¥ 3T &1 WHT 741

D =1.25 x 10°m s¥ife’l AD = 0.01 x 102 m

h =1.45 x 1072 m s¥IfeR” Ah = 0.01 x 10°m
g = 9.80 m/s?

T= x10°

rgh
2
AT _Ar Ah_AD 4h

T r h D h
AT _0.01x107  0.01x10°*
T 125x1072 1.45x107?

AT (1,1 ) 100%
T 125 " 145

= (0.008 + 0.0069) x 100%
= 1.49 ~ 1.5%



33.

Ans.

Sol.

An electron bean is acceleration by a potential difference V to hit a metallic target to produce X-rays. It
produces continuous as well as characteristic X-rays. If Ay, is the smallest possible wavelength of X-
ray in the spectrum, the variation of log Amin With log V is correctly represented in :

X-fpxtl S~ AR B o U geldeH o al RAHaR VA <aRd wx o1g el W adfad fhar i
2| 399 3fAemeifdrd (characteristic) Ta 3ffakel (continuous) X-fxvi St &t B | afe X-foxor wWagw

BT FATH GG TERE Ay & AT 10g Ain T log V & |1 I8ad T o # |21 foman T 2

A A
|ngmm |ngmm
1) 2
» log V » log V
A A
|OQXmm |OQXmm /////////
3 4)
» log V » log V
2)
eV::JEL
7\‘min
A = 12400
eV

log(Amin) =l0g(12400) — log(e) — log (V)
logAmin. = C—log V
=Y=C-mx

lOQXmm

Iob \%



34.

Ans.

Sol.

35.

The moment of inertia of a uniform cylinder of length | and radius R about its perpendicular bisector is 1.
What is the ratio I/R such that the moment of inertia is minimum ?

T o1 R A o<T8 | & U AAM 9o &1 9 A fgwreis & |9y S el 18] Se@
el & f=aq A & oy orgurd I/R @1 g ?

1) % @ \E 3) g 41
@
M2 MR?
[=—-+
12 4
V4

2
_ME MM M=@RM)p = R
12 4 pnl
I M M? (1
d—=—(2€)— —|=
de 12 dpr\ ¢
LM
6 4pn€2
3=3_M=i><nRzgp
2pnt  2pm
” 3
R? 2
L_ 3
R 2

A slender uniform rod of mass M and length | is pivoted at one end so that it can rotate in a vertical
plane (see figure). There is negligible friction at the pivot. The free end is held vertically above the pivot
and then released. the angular acceleration of the rod when it makes an angle 6 with the vertical is

Th SFAM M Td N8 | @1 Udell U9 Uh AAF 8BS $ Uh RRT RIU © o {6 a8 e iR
qaad 9 g9 gadl & | (e SRed) | g5 &1 wv Tog 2| B B g R @1 g8 @ HW SR IR
Bre AT W1 8| 99 B & ¥ 0 DI gAKRIN & AT SHBT HIOI TROT BT |

ZA

v

(1) %cose (2) :;—sine 3) %sine (4) Ecose



Ans. (2)

Sol.
] (¢12)sin®
| | v’
1
1
1
|
|
:
[ © |
Initially | i
SN 1 atanytimet
t 9T OR
¢ me?
mgsinf—=——a
2 3
Esinﬁ =q
2/
36. C, and C, are specific heats at constant pressure and constant volume respectively. It is observed that
C, — C, = afor hydrogen gas
C, — C, = bfor nitrogen gas
The correct relation between aand b is :
Rer gm@ Ton Rer sde W faRre &1 C, q21 C, 8 Ul & 8
gSgio & feI C,—C, = a
g & fo’l C,—Cy=b
adaTb & 9 &1 FE THER BT |
(1)a=28b (2)a=%b 3)a=b 4)a=14b
Ans. (4)

Sol. C=(Mp)s

For H, as well as N,

H, @ N,aH1 & ford

CP—CV: R

(Mo) Sp— (Mo) Sy =R
R

Sp—Sy= —

P \% MO

For H, gas & for
R

Sp—Sy= 523.

For N, gas & fer
R

SP—SV: £=b

=14 =a=14b

\m||\>\m

Soiz
b

N
[ee]



37.

Ans.

Sol.

38.

Ans.

Sol.

A copper ball of mass 100 gm is at a temperature T. It is dropped in a copper calorimeter of mass
100 gm, filled with 170 gm of water at room temperature. Subsequently, the temperature of the system
is found to be 75° C. T is given by : (Given : room temperature = 30°C, specific heat of copper
= 0.1 cal/gm°C)

100 gm S&HE dTe dfd & TS el & A9 T 51 9 THh 170 gm 91§ "R g 100 gm & A4 &

HARMEY Sfs FR & AUAE R &, | S & e & | qauedad e &1 argEe 750 C 9 S
21 T a9 8| (R 8 : SR &1 qrose = 30°C, dfd @ fafdre 3w = 0.1 cal/gm°C)

(1) 825° C (2) 800°C (3) 885°C (4) 1250°C

3

Heat given by cupper ball = Heat taken by water + Heat taken by calorimeter system
PR g gRT & T3 HH = YT §RT ol T8 ST + ARG BT gRT o T8 SO
(100) (0.1) (T —75) = (170) (1) (75— 30) + (100) (0.1) (75 — 30)

10T - 750 = 8100

10T = 8850

T =885°C

In amplitude modulation, sinusoidal carrier frequency used is denoted by w. and the signal frequency is
denoted by o, The bandwidth (Amm,) of the signal is such that Aon<< w.. Which of the following
frequency is not contained in the modulated wave ?

M Higed H SHTafhd aEd MR B o, § T e il &1 o, 9 9 2 | R @t v A
(Aoy) B 39 TWRE FTI B & Aop<< o, =1 § & Bt emgfa Afgfora @& § =8 8rft

(1) ©c—om (2) om 3) o (4) om + o

(2)

Let c(t) = A, sin ot represent carrier wave and m(t) = A sin o t represent the message or the
modulating signal where o_ = 2xf _is the angular frequency of the message signal. The modulated
signal c_ (t) can be written as

c,()=(A.+A sino.t)sinot

A, . . .
=A. £1+ Am smoamtJ sinet L 0)

c

Note that the modulated signal now contains the message signal. From Eq. (i), we can write,
c,()=Asinot+pA sinotsinot L (i)

Here u = A /A_is the modulation index; in practice, u is kept < 1 to avoid distortion.

Using the trignomatric relation sin A sin B = 1/2 (cos (A — B) — cos (A + B),

we can write ¢_ (t) of Eq. (i) as

pA,
2

c.()=A sinot+

cos (o, — o) t—

cos(m.+o )t (iii)

HA.
2
In amplitude modulated wave, the frequencies contained are @, — ®m, ®¢, ®c + On.

The frequency of oy, is not contained in A.M. wave



Hindi.

39.

Ans.

Sol.

40.

Ans.

AT AT c(t) = A, Sin ot a8% TR B FH0d SR 8, qm(t) = A_sin o, t ATgdd RIe sear dae
H FwT FA 8 4P, o, = 2nf, Gw R @1 dofg i 81 9@ Agfoa fma ¢ (1) 31 59
UHR e fBar S wehar B |

c,()=(A.+A sino.lt)sinot

=A. (l+ ':m sinmmtj sineot L ()
&= AT, org A Rrear wrgfora # erdfds 21 wWiawwT (i), 9 &9 98 fog | 2|
c,()=Asinot+pA sinotsinot L (i)

Jet u=A /A ST qE@HS ¢ | fIw00 4 919 & fog R § p< 1370 o 2 |

FreproTfiia e sin A sin B = 1/2 (cos (A — B) — cos (A + B) &1 ST ax& 89 IR (i) 9 c_ (t) B
39 UPR R PR dhd 2 |

HA HA
2 2
AT Argford X H, AffAferd MaIfEt o — om, oc, 0 + on B |
o MR 3T Argfera dva & afafera 72 21

c.()=A sinot+

cos (o, — o) t—

cos(m.+o )t L (iii)

The temperature of an open room of volume 30 m? increased from 17°C to 27°C due to the sunshine.
The atmospheric pressure in the room remains 1 x 10° Pa. If n; and n; are the number of molecules in
the room before and after heating, then n; — n; will be :

T @ R0l ¥ T gl gU 30 m® A 9Tl R HT AUEM 17°C | 27°C B G B | W B AR
qgATSEAd T4 1 x 10° Pa & &l 2| Al R & ISR VST B W& T BN ¥ Ugel Ud 918 H B
ndng d ng—n; dT JF BT |

(1) - 2.5 x 10% (2) — 1.61 x 107 (3) 1.38 x 10% (4) 2.5 x 107

1)

PV PV
n—nN=|—| —| —
RT ), \RT),

Pv(l 1J
N—n=—|—-—

RIT, T
_(109@30)( 1 1) _ 90x10° 10
25 (300 290 25 | (300)(290)
3
90x10* _3x10*  _  3x10"

x 6x10%% = -2.48 x10%°

= — = mole
25x3x29 25x29 25x 29

In a Young's double slit experiment, slits are separated by 0.5 mm, and the screen is placed 150 cm
away. A beam of light consisting of two wavelengths, 650 nm and 520 nm, is used to obtain
interference fringes on the screen. The least distance from the common central maximum to the point
where the bright fringes due to both the wavelengths coincide is :

I & U e w4 BiRAl @& g &1 @ 0.5 mm te ud @t B3R 9 g 150 om B | U YT g,
/s 650 nm 3R 520 nm &1 T IR &, B Ud R FAH0 It 999 § ST - B | SWIS
= Ifeas ¥ 98 g, o8 SFl RAeed! B < ol g=rh Bl 8, @ <{Aad g3 s

(1) 15.6 mm (2) 1.56 mm (3) 7.8 mm (4) 9.75 mm
®3)



Sol.

41.

Ans.

Sol.

42.

Ans.

_AD _650x10°x15

d 5x10~*
=650 x 0.3 x 107
=1.95mm

B

 520x10 %15
5x107*

=520 % 0.3x 107
= 1.56mm
4B, = 5B, = 7.8 mm

B2

A particle A of mass m and initial velocity v collides with a particle B of mass g which is at rest. The
collision is head on, and elastic. The ratio of the de-Broglie wavelengths A, to Ag after the collision is :
SHAE M T YRS 99T v B TH BT A Bl TIPR SIAH gzﬁﬁmiﬁwB@‘aﬁ?ﬁﬁluﬁWWw
TRATIRAT B | TIIR B 918 -l TR Aa | Mg BT U BT |

@ -2 @ -2 @ -2 @ 222
A 2 A 3 A Ay 3
3
O OSIOS
Initially Finally
Momentum Conservation Hd3 ReToT |
m :
mv = mva + EVB ...(0)
e=YB~VA _4 ..(i)
v

2(VB - VA) = 2VA + Vg

2VB —Vg = 4VA

Vg = 4VA

ha _MgVe _M/2

Ag MLV, m

A magnetic needle of magnetic moment 6.7 x 10 Am?® and moment of inertia 7.5 x 107° kg m? is
performing simple harmonic oscillations in a magnetic field of 0.01 T. Time taken for 10 complete

oscillations is :
TH GBI Tl 6.7 x 1072 Am® U9 Teaq MYl 7.5 x 107° kg m arell R g$ T 0.01 T Naar &
FED &3 H AR MMad Qe PR & § 1 10 R I B qHI B |

(1)8.76 s (2) 6.65 s (3)8.89 s (4) 6.98 s
(2)



Sol.

43.

Ans.

Sol.

44,

Ans.

M=6.7x10%A-m?
| =7.5x 107 kgm?

T=2n L
VMB

J 7.5%x10°
27
6.7x107%2x1072

ZNW}EX].O_Z =2n ><1O_11}E

6.7 67

t=10T = 271‘{E = 6.65 sec.
67

An electric dipole has a fixed dipole moment p, which makes angle 6 with respect to x-axis. When

subjected to an electric field El =Ei, it experiences a torque 'fl =1k . When subjected to another
electric field E, = +/3E,] it experiences a torque T, =-T,. The angle 6 is :

T faggd fayga @ Rer fgga omeel p & S &5 x-31e1 &4 0 B0 o977 & | faggd &% E, =Ei # Y& R I8
qo1 el T, =tk @7 IgWd ol 2| g &5 E, =+3E,] # W@ W TE IA AW T, = T, BT I
FRAT B | DIT O BT A B8R |

(1) 90° (2) 30° (3) 45° (4) 60°
(4)
B
AR
7 = >
PEsin0 = P(y/3E) sin(90° - 0)
tand = ﬁ
0 = 60°

In a coil resistance 100Q, a current is induced by changing the magnetic flux through it as shown in the
figure. The magnitude of change in flux through the coil is :

RO TAd B dge 9 100Q URRE I Fusel § IRT av1 $1 o § @R W 2| gusel § YoRA
qTel FATH H IEATd BT YRHATIT BT |

A A

10 10
Current ERT
(amp.) (RFRR)
> Time 0.5 sec — > HY 0.5 qHTS
(1) 275 Wb (2) 200 Wb (3) 225 Wb (4) 250 Wb

(4)



Ad

Sol.  AQ=—"=Areaunderi—t graph i—t % BT Bl
r
- A1 oi0xs
100 2

— Ad = 2.5 x 100 = 250

45, A time dependent force F = 6t acts on a particle of mass 1kg. If the particle starts from rest, the work
done by the force during the first 1 sec. will be :

1kg S&FH &1 Th HU TS 999 W R (time dependent) S F = 6t &1 37g9d &xal © | I oI
foRTTaRen & Ferar ® @) UgA 1 9hvs H 91 gRT fhar T & g
(1) 18 J (2) 453 3)223J )93

Ans. (2)

Sol.

_1 2 _
= E(l)(3) =45

46. Some energy levels of a molecule are shown in the figure. The ratio of the wavelengths r = A;/A,, is
given by :
TP AY B HB Holl Wi dI FF F G W1 & | RIS S IGUR 1 = Ag/h, BT FH B |

—E l
Az
LTSN DS S S

A

1
(1)r=3

~
N

~
-
Il

@r-2 @) r-

Ans. (1)



Sol.

47.

Ans.

Sol.

48.

Ans.

hc

)~ (28)= 3% 0
4_ _hc )

B)-(38=1

Equation &R (ii) / (i)

41

3 M

2-1 1,

P!

A, 3
12V 12V 12V
! ! &

§19 10 §1Q

I I I
"oV "oV LoV

In the above circuit the current in each resistance is :

TR T W wRu ¥ e Ul § 9TRT BT AT B

(1)0A (2)1A (3) 0.25 A (4) 0.5 A
1)

PAVARAY] |2V 2V 2V

i fo o

‘ I}
6V 2v 4V v 2V 2v L

p.d. across each resistance is zero so current is also zero.

TS IR & AR W R{va=R T 2 | saferd arT +ff = 8|

A body is thrown vertically upwards. Which one of the following graphs correctly represent the velocity
vstime ?

TP fIvs B TR SR Bl TRB Bhl Sl & | 9 § I HH—1 T G87g & AT 997 Bl Tl S & 7

T T 1 T

v v v
) \/ (@) 3) (4)

t—> t—> t—>

t—>

(4)



Sol.

49.

Ans.
Sol.

a = —g = constant f=ga

% = constant fIa

slop of V —t curve is

V —tdh Bl T

constant & —ve

forga dorm oS ® |
Vv

>t

N

A capacitance of 2uF is required in an electrical circuit across a potential difference of 1.0 kV. A large
number of 1uF capacitors are available which can withstand a potential difference of not more than 300 V.
The minimum number of capacitors required to achieve this is :

T fagd uRuy # wa 2uF aiRar & GaiRS @1 1.0 kV favak & el & = SireT g1 1uF aiRar &
9gd WR WuRF &1 f 300 V fAva=R & 987 IR 9 B, U B |

SR IRUY B U IR & ford gAqH fra ARt @t smaegadarn g7 ?

(1) 32 2) 2 (3) 16 (4) 24

1)

I I Il Il
T > —> —>

250V 250V 250V 250V
Minimum no. of capacitors required = 32
IS AITRFT B AT F&T = 32




50. In the given circuit diagram when the current reaches steady state in the circuit, the charge on the
capacitor of capacitance C will be :

& 1 aRue F 99 a1 Rerrawen # uga o @ @1 @1RAT C & WemRE W 37T9¥T &1 A BRT
E r

— |—'WMV7
[l "
1 AW
C
— AWWW—————
Iz
(1) CE —1_ (2) CE (3) CE—1_ (4) CE—"
(r,+71) (r,+r1) (r+r,)
Ans. (4)
Sol.
E r
—||—\/\Ar/W‘—
W —
C
— MM
Iz
at steady state AT ra=AT W
E r
1l J A
”n—\Mr/%N\—
A —/N\W—g
I _
current in the circuit aRYr # &RT
1= E
r+ry
potential difference across AB(AB @& RRI W favar=r) = Ir,
_ En
r+ry
charge on capacitor GEMRF TR 3 = Q = C(AV)as
_ CEr,
r+ry
51. In a common emitter amplifier circuit using an n-p-n transistor, the phase difference between the input

and the output voltages will be:
n-p-n SIER 9§ 9911 gV U SWINS Scuie yade aRuy § AR Jen frid fawdl & 9 saor
BT HI9 BT |

(1) 180° (2) 45° (3) 90° (4) 135°
Ans. (1)




Sol.

Re
Veel
L
AV, =AV_ +RAI.=0
or AV . =—-RAI
The change in V. is the output voltage v,. From equation we get
vV, = AV, =-B_RAl
The voltage gain of the amplifier is
A = V_O - AVCE - _ BacRL
VA rAlg r
The negative sign represents that output voltage is opposite with phase with the input voltage.

Hindi.

AV . = AV, +RAI_ =0 a1 AV, = - RAl,

V., ¥ uRadH fnfa dieedr v, 8 | Ao & 89 o1 &re © |

Vo= AVCE == BacRLAIB

gaiw @ dem Az A= 0 = Svee o _PacR

Vi rAlg r

FUTcAD e I8 Aol o & f6 Frfd dicear den § 9w dieear & fodia 2

52. Which of the following statements is false ?

(1) Krichhoff's second law represents energy conservation.

(2) Wheatstone bridge is the most sensitive when all the four resistance are of the same order of
magnitude

(3) In a balanced wheatstone bridge if the cell and the galvanometer are exchanged, the null point is
disturbed

(4) A rheostat can be used as a potential divider.

Which of the following statements is false ?

o foRaa & A B FUF I B |
(1) ot &1 fgfor fFom ot & wReror &1 gorfar 2 |
(2) ST A @ G Fe9 A0S q9 BN B, 9 ARI GRRIE FT 9RA0T J&I BN B |
(3) TP Agferd Feed g # 9 v AedqHieR 31 U # g9 W I fadm fag gfaa g 2
(4) UF 9R1 fas o1 fava ReTs & dRg SUIRT R 9 ¢ |
Ans. (3)



Sol.

53.

Ans.
Sol.

54.

Ans.

In a balanced Wheatstone bridge if the position of cell and galvanometer is exchanged the null point
remains same.

Agfera e ¥g H I A do gr1 91dq 3 Reyfa aRafia a= & o) @1 g g suRafia e
g

A particle is executing simple harmonic motion with a time period T. At time = 0, it is at its position of
equilibrium. The kinetic energy-time graph of the particle will look like :

TP HUT AMIAbled T A ARl 3ad I PR IS 2| G9I t=0 TR I8 Irgaeen & Rafg d g1 9 5 9
DITAT U6 THI P G AT SOl bl TSl S 8 |

* t
o T T T ©» © T ”
— = 2
4 2
4 °
® 5 T t—s @ol T o7 =
2
(2)
X = Asin(wt + ¢)
6=0,m
X = £ Asinot
KE:-lmm4A2—xﬂ
2
= 1KA? cos? ot
2
/\KE
2 T >t

NOTE : But as per options given, best possible answer will be option (1)

An observer is moving with half the speed of light towards stationary microwave source emitting waves
at frequency 10GHz. What is the frequency of the microwave measured by the observer ?(speed of
light = 3 x 10°ms™)

Tdh YeTd UMl T @l ol M |, 10GHz 3mgfl SWfia #Rd Y Ud ReR g&d R (microwave) EAI
H TRB O IET | YeTdh GRT AT TR G&H TR B AGRT BT A S (FHTRT BT a1ed = 3 x 10°ms™)

(1) 15.3 GHz (2) 10.1 GHz (3) 12.1 GHz (4) 17.3 GHz

(4)



Sol.

55.

Ans.
Sol.

Hindi.

56.

Ans.
Sol.

v'=10x1.73=17.3 GHz

A man grows into a giant such that his linear dimensions increase by a factor of 9. Assuming that his
density remains same, the stress in the leg will change by factor of :

TP 7Y™, VS fAurddrl Ad H 39 UPR uRafid g 8 b S9! Y& 39 9 A1 9% S B | A
b Sus w7 # Pz IRqc= L B & A S A ufded fham T 81 SR |

1 1
@ 51 (2)9 ©®) 3 (4) 81
)

volume of man becomes = (9)3 times
weight of man becomes = 9° times
Cross section area in leg = 9? times
weight
Area
e &1 JmaAd = (9)° AT & SR
e &1 R = 9° I B TR
R FT IR FIE &F = 9° AT & SRR
gfiad = @IW = 9 A1 B SR

>Thel

stress = = 9 times

When a current of 5mA is passed through a galvanometer having a coil of resistance 15Q, it shows full
scale defection. The value of the resistance to be put in series with the galvanometer to convert it into a
voltmeter of range 0 — 10 Vis :

15Q & Fusell TRIY & TiIey ¥ 5 5mA & gRT JaTfed &1 SIRil 8 1 98 Y1 Whel fderg geIfa
210-10VRN & fvaardt # 9o & ford frw 9 & uftRiy &1 fea=riier @ ar soft w9 § e
BT |

(1) 4.005 x 10°Q (2) 1.985 x 10°Q (3) 2.045 x 10°Q (4) 2.535 x 10°Q

2

I(ZJII deflection current, I = 5SmA

7of faera grT I = 5mA

Resistance of galvanometer, G = 150Q.

gRT A1 BT goRIE G = 15Q).

R= V-G
I

[¢]
_ 10 .
5x107°
= 2000 — 15
=1985Q
=1.985x 10°Q




57.

Ans.

Sol.

58.

Ans.

Sol.

59.

The variation of acceleration due to gravity g with distance d from centre of the earth is best
represented by (R = Earth's radius)
9l & Bw F P dP AY [oE ©ROT g P dead T H G 5 WE H G99 FE S W@ 2

(R =gedt &1 f3r=am)
g g g
1) : 2 Q) : (4)
! d LR ! d !
O R g o) " 0 R O R
1)
= G_Md d<R
R3

An external pressure P is applied on a cube at 0°C so that it is equally compressed from all sides. K is

the bulk modulus of the material of the cube and a is its coefficient of linear expansion. Suppose we
want to bring the cube to its original size by heating. The temperature should be raised by :

0°C ™R W §Y U U1 R TP Td1d P A1 I & Rrad 98 9 TR% 9 SRIeR §9Ifsa 8l 8 | 999 &
ugrel HT SR TR o K Td Y& YAR oTd o 2| IS &9 B T TR o AMHR H A1 8l
qN IFS ATIAM BT fHaT I U= |

P P 3a
1) 3PK 2) — 3) — 4) —
(2) o ()3aK ()aK ()F,K
(2)
AV
ApD=—- K—
P \Y
ﬂ = —yAOQ = -3 oAb
\Y
3aABK = p
A = L
3aK

A diverging lens with magnitude of focal length 25cm is placed at a distance of 15 cm from a
converging lens of magnitude of focal length 20 cm. A beam of parallel light falls on the diverging lens.
The final image formed is :

(1) real and at a distance of 6 cm from the convergent lens

(2) real and at a distance of 40 cm from convergent lens.

(3) virtual and at a distance of 40 cm from convergent lens

(4) real and at distance of 40 cm from the divergent lens.



T 25cm URATT & BIH W & AYART o B U6 20 cm  IRATT I Bievd g & AMERT o |
15cm B A W W I 2| Th FAR THRI §ol AUART o TR 3MUfrd e & | aRomd ufafes
BT |
(1) aRafI® iR AR o | 6cm T W (2) IR SR AR o9 | 40 cm & R
(3) AT SR AR o | 40em A R (4) IAMAS AR FTART o F 40 cm T R
Ans. (2)
Sol. Image formed by first lens is I; which is 25 cm left of diverging lens.
For second lens u = 40 cm (i.e. at 2F) so final image will be 40 cm right of converging lens.
Image will be real.
g o gRT Ut ufafdd 1, & S f 25 cm 9t ™ B |

T o & fold u = 40 cm (31UTd 2F WR) 3 Afvad ufafew Ifar o & TRl @®% 40 cm R 993 |
ar: ufafew ardfas &rm |

15 cm 40 cm
Nz > < >
> |
L o__.-= I,
= \
N
f=-25cm f=20cm
60. A body of mass m = 1072 kg is moving in a medium and experiences a frictional force F = —kv?. Its initial

speed is vo = 10 ms™. If after 10 s, its energy is %mvg ,the value of k will be :
m = 107 kg %M &1 Ua fIve ve A1egs # I AR I8 B SR U °¥r 9d F = —kv? &1 1g9d aRa B |
fave &1 URMAS TTvo=10ms™ & I 10 s B 918 STqBT ol %mvé 2l kdT 99 81 |

(1) 107'Kg m™'s™ (2) 10°%kgm™ (3)10°%Kg s™ (4) 10*°Kgm™
Ans. (4)
Sol. F = —Kv?
md—v = —kv?
dt
v t
jv‘zdv = j—hdt
Vo 0 m
After 10s, U¥ad, KE = %mv2 =—mv’
v Vo
2
Vo /2
{_1} __k,
v, m
-2
_g____l_ :;JS{ = k = JIL.z 10
Vo Vo) m Vot 10x10



PART : Il CHEMISTRY]
PART-C

Straight Objective Type (H¥ IR UoR)

This section contains 10 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @ue ¥ 10 95-Reed ue 2| U WA & 4 fAweu (1), (2), (3) 7 (4) €, 1 & Riw v W 2|

61.

Ans.

Sol.

62.

Ans.

1 gram of a carbonate (M,COs3) on treatment with excess HCI produces 0.01186 mole of CO,. The
molar mass of M,CO5in g mol™ is :

UH HEMT (M,CO3) & 1 UM & HCl & ey # srfifesan fhar Sirar @ ik 398 0.01186 Hiel CO, Ual
Bl 8 M,CO3 BT AleR &&= g mol ™ § ® :

(1) 84.3 (2) 118.6 (3) 11.86 (4) 1186

1)

M,CO3 + 2HCI —— MCl, + H,0 + CO,

M—lOMoIe LI 0.01186 mol. Ard

Mo = Molar mass of M,CO3 (M,CO; &1 HIeR SIH)

1 0.01186
Mo
My = 84.3 g/mol
Given : Cgraphite) + O2(g) = CO(0) ; AH® =—-393.5 kI mol™;
Hz(9) + %Oz(g) — H0()) ; AHe=-2858kImol™;

CO,(g) + 2H,0(l) — CH4(g) + 204(g) ; AHC = + 890.3 kJ mol™

Based on the above thermochemical equations, the value of AH° at 298 K for the reaction
Cgraphite) + 2H2(g) — CHa(g) will be :

f&m W28 Cpmme + 02(g) > CO,(Q) ; AH® =—-393.5 kI mol™;

Hz(9) + %Oz(g) — H0()) ; AHe =-2858kImol™;

CO2(g) + 2H,0(I) > CHy(g) + 202(g) ; AH® = + 890.3 kJ mol™
SR [ T SRS TGO & MIR W 298 K W AMHAT Cmre) + 2H2(g) — CHa(Q) S AHO T
HT EﬁTIT :

(1) +144.0 kJ mol™ (2) —74.8 kI mol™ (3) —144.0 kJ mol™ (4) +74.8 kI mol™
2



Sol.

63.

Ans.

Sol.

Cgraphite) @wrge) + O2(g) —> CO2(g)
AH, = —393.5 kd/mol = AH; CO4(g)

Ha(g) + %Oz(g) s H,0()

AH, = —285.8 kJ/mol = AH; H,O()

CO2(g) + 2H,0(/) —— CHa(g) + 202(9)

AH; = AH; (CH,) — AH; CO,(g) — 2AH; H,0 (/) = 890.3

= AH; CH, + 393.5 + 2 x 285.8 = 890.3

= AH; CH4(g) = —74.8 kJ/mol

The freezing point of benzene decreases by 0.45°C when 0.2 g of acetic acid is added to 20 g of

benzene. If acetic acid associates to form a dimer in benzene, percentage association of acetic acid in

benzene will be : (K; for benzene = 5.12 K kg mol™)

<19 vRifed TRie &1 0.2 g 9919 & 20 g § A Sram ® a1 o9 &1 A% 0.45°C & &H &1 oIl 2 af

vfifes TRTs doiF A SR Srax SIewR 1T § a1 gRifed TRie &1 afderaan §9eiE 8

(d519 & ol Ky = 5.12 K kg mol™)
(1) 80.4% (2) 74.6%
)
ATf =0.45

(O'ijlooo

60
m=-——~= ==
20 6

Kt = 5.12 k kg/mol

i=1+(i—1j[3 (n=2)
n

2
Now (379), ATi=iKim
0.45 =(1—Ej(5.12)(1j
2 6
= B=0.94

% Association (% HYU) ~ 94 %

(3) 94.6% (4) 64.6%



64.

Ans.

Sol.

65.

Ans.

Sol.

66.

Ans.

Sol.

The most abundant elements by mass in the body of a healthy human adult are : Oxygen (61.4%);
Carbon (22.9%), Hydrogen (10.0%) ; and Nitrogen (2.6%). The weight which a 75 kg person would gain
if all *H atoms are replaced by ’H atoms is :

TP W@l A9 & IRR A B gie | Igarad ¥ e arel 9@ ® : SifaRie (61.4%) ; $Ed (22.9%),
TIESIoH (10.0%); T ATEEINH (2.6%) 75 kg o9 el Uh afdd & TR # ¥l 'H wRAmRi @ °H
WA § 95 fan R @1 99 IR # S gfg B, 98 B

(1) 37.5 kg (2) 7.5 kg (3) 10 kg (4) 15 kg

)

75 kg person contain 10% hydrogen i.e. 7.5 kg Hydrogen.

If all H atom are replaced by ’H, the weight of Hydrogen become twice i.e. it increases by 7.5 kg.

75 kg aret @fdT F 10% ETSRIo 31iq 7.5 kg ETSS™ SURT &Il & |
I aft BTEgIoE WA &1 °H R ufkRenfid fhar Srar @ a1 ggsiod &1 YR QR 81 ol 8 | srfq
99 7.5kg @ gfg B 2|

AU equal to :

(1) Isobaric work (2) Adiabatic work (3) Isothermal work (4) Isochoric work
AU f% RER B, 98 ®

(1) FeeTE B (2) vEr™ B (3) Wl BT (4) FH—3FlD B

2
For Adiabatic process (F&I™1 UHH & forg), Q =0

Now (379), AU=Q+W

= AU =W

The formation of which of the following polymers involves hydrolysis reaction ?

(1) Bakelite (2) Nylon 6,6 (3) Terylene (4) Nylon 6
=1 9gadl § ¥ P F 9gad H ol Iyged Affhar dfsifRa 7 ?
(1) DTS (2) g 6,6 (3) el (4) g 6

(4)

Nylon-6 is produced by hydrolysis of e-caprolactum followed by condensation polymerisation.

AAAT-6 e-DATAICH B STIAUHCH §RT $HD UTAR| AT IATPRUT §RT IS BT © |



67. Given

e B,
Ec,sor =136V, Eqii o, =-0.74V
ECrzo$-/Cr3+ =133V, EMHOZ,MHZ+ =151V

Among the following, the strongest reducing agent is :
71 9§ & YgeraH e §

(1) Mn** (2) cr* (3) CI” (4) Cr
Ans. (4)
Sol. For strongest reducing agent E°OP should be maximum.

EOP crice® = 0.74V

Whereas

Eop Mn2* /MnO,~ —151V

Eopcrer ICro? ~ -1.33V

E =-1.36V

oPcI/Cl,

Sol. UTH ARG & oIy Ep, Af¥@ad g1 A2y |

o

OPCr/Cr*?

Safd

o

OP Mn?* /MnO,~

E =0.74V

E =-151V

o

EOP cr3*/Cr,072 =-133V

o

Eopcr g, =136V

68. The Tyndall effect is observed only when following conditions are satisfied :
(a) The diameter of the dispersed patrticles is much smaller than the wavelength of the light used.
(b) The diameter of the dispersed patrticles is not much smaller than the wavelength of the light used
(c) The refractive indices of the dispersed phase and dispersion medium are almost similar in
magnitude.
(d) The refractive indices of the dispersed phase and dispersion medium differ greatly in magnitude.
(1) (b) and (d) (2) (a) and (c) (3) (b) and (c) (4) (a) and (d)



Ans.

Sol.

Sol.

69.

Ans.

Sol.

forea g ot Rl v o9 =1 et g et -

(a) TRAMIT Foll & N, TYTT TR B T B Jo § 9ga BIeT 81 |

(b) IR&TIT FHolt H1 ¥, YT UHRT B qEIEd B ol § 9gd BIST TEl B |
(c) gRefIq uraxen qem aReyor meus & udc=ie IR T Uh SN & |

(d) gR&fIT grawen o gRergor Hread & uqdie URAMT 9gd = 21|

(1) (b) T2 (d) (2) (a) T2 () (3) (b) T2 ()
1)

Theory based

NCERT page : 139 (Surface chemistry)

GEAIRSES

NCERT page : 139 (Y I913)

In the following reactions, ZnO is respectively acting as a/an :
(&) ZnO + Na,O — NayZnO,
(b) ZnO + CO, — ZnCO;
(1) base and base (2) acid and acid (3) acid and base
o1 arfafsaneii 3, ZnO wmwer: S & -
(&) ZnO + Na,O — NayZnO,
(b) ZnO + CO, — ZnCO;
(1) &TRP TAT &Rb (2) 3FT AT 3+ (3) 3T AT &IRDb
®3)
(@ ZnO + Na,O —— Na, Zn0,
Acidic oxide Basic oxide
(b)ZnO + CO; —> ZnCO;
Basic oxide Acidic oxide
So ZnO behave like acid in equation (a) and base in equation (b)
(& ZznO + Na,O —— Na, Zn0,
A SfeTSS &R ATHgsS
(b)ZnO + CO, —> ZnCO;
A SIS S &R ATHgsS

(4) (a) T2 (d)

(4) base and acid

(4) &R® qAT 3rA

3A: ZnO FHIHRYT (a) H 3Fel & FHM AT FHIHRYT (b) § &R & AN FIER HRaT 2 |



70.

Ans.

Sol.

Sol.

71.

Ans.

Sol.

Whcih of the following compounds will behave as a reducing sugar in an aqueous KOH solution?

T STefid KOH e & 1 & & &4 |1 A1 T 31U Ihy] & BT H FdeR BIN?

HOH,C _o_ CH,OH HOH,C _o._ CH,OH
(1) HO () HO
OCHj,
OH OH
HOH,C
3) (4) HO
OH
HO OCOCH;
(4)
HOH,C _o._ CH,OH HOH,C _o._ CH,OH
HO on hydrolysis in aq. KOH will produce HO which behave
OCOCH; OH
H H
OH OH
as reducing agent, due to hemiacetal group.
HOH,C _o._ CH,OH HOH,C _o._ CH,OH
HO el KOH ¥ Saseed W HO IS XA, S
OCOCH; OH
H H
OH OH

TIee I @ SuRUf & SR syard ygfa @1 8T 7|

The major product obtained in the following reaction is :

1 arfafhar & o B9 aren e I @
Br

H ‘BUOK
‘ CeHs —2
A

CsHs )

(1) CsHsCH=CHCgHs (2) (+)C6H5CH(O‘Bu)CH2C6H5
3) (—)C6H5CH(O‘Bu)CH2C6H5 (4) (i)C6H5CH(O‘Bu)CH2C6H5
(2)

Br

\\H
/k/ceHs —BUOK_, CgHsCH=CHCHs
CeHs A

It is E-2 reaction. (I8 E-2 sifafesar 7 1)



72.

Ans.

Sol.

73.

Ans.

Which of the following species is not paramagnetic?

Py 3 9 B o et ST T8 ¥

(1) CO (2) Oz (3) Bz (4) NO
1)

CoO

No of electroninCO=6+8=14

() CO—>61S’, ' 18% 0 287, &' 25%, [ n2P? = n2P} |o2P?

All electrons are paired so diamagnetic

(i) 0, — 61S%, 6" 1S%, 6 25, o 257, 62P; |:7'c2PX2 - nzpyz], [n*szl - n*zpyl]
Unpaired electron = 2 (Paramagnetic)

(i) B, —— 61S% o' 1S 6252, o 2S? [nzp;} - nzpyl] (Paramagnetic)
(iv) NO —> 615%, & 15?, 625°, & 2S?, 62P;° [nzpf = n2P§J,{Tc*2Pi = n*ZP)?} (Paramagnetic)

CO # Sl & ¥ =6+ 8= 14

() CO—>61S’, ' 1% 0 287, &' 25°, [ n2P? = n2P} |o2P?

A geraela gRaa 2 | o afgEaE 2 |

(i) O, — 61S’, " 187, 0 28%, &' 25°, 02P,” [ n2P? = n2P? |, [ n'2P} = ' 2P} |
YT gelag™ = 2 (JTFEDI)

(iii) B, —— 61S?, o' 1S?, 6257, o' 252 [nzp;} - nzpyl] (ST )

(iv) NO— 618% &' 18%, 6257, o' 257, 02P;” [ n2P] = n2P§J,{Tc*2Pi = n*ZP)?} (SrIgBI)

On treatment of 100 mL of 0.1 M solution of CoCl;.6H,O with excess AgNO3; 1.2 x 10% ions are
precipitated. The complex is :

CoCl3.6H,0 & 0.1 M fae@= & 100 mL & AgNO; & e & G HRA W 1.2 x 107 I 3rasiid
B © Aqgd ©

(1) [Co(H20)sCl3].3H.0 (2) [Co(H20)6]Cl3
(3) [Co(H,0)sCIICl,.H,O (4) [Co(H,0)4CI3]Cl.2H,0
)



Sol. 10 millimoles of

Complex or 0.01 mol

1.2x10%2

073 mol or 0.02 mol

1.2 x10%ions =
6x1

[CO(H20)5C|]C|2.H20 +AINO; (excess) o ag

0.01 mol 0.02 mol
Sol. %A & 10 fael™ra a1 0.01 did

1.2x10%2

6107 T I1 0.02 A1
X

1.2 x10%2 3 =

[ Co(H,0), C1|Cl, H,0 M%), 5 AgC

0.01 drat 0.02 91

74. pK, of a weak acid (HA) and pKy, of a weak base (BOH) are 3.2 and 3.4, respectively. The pH of their

salt (AB) solution is :
e gad 3 (HA) &1 pK, T2 Tdh gadl RS (BOH) &1 pK, %L 3.2 TAT 3.4 8| S @l (AB) &

faer@T &1 pH Brm |

(1) 6.9 (2)7.0 (3)1.0 4)7.2
Ans. (1)
Sol. Salt of weak acid and weak base

AT 3 AT g &R BT AUl
1
PH = Z(pky, + PK, = pKy)

- %(14+3.2—3.4)

=6.9

75. The increasing order of the reactivity of the following halides for the Sy1 reaction is :
Snl afafrar & forg faw Bagst @1 srfAfoharcerdmar &1 ggar %9 &
CH3(I:HCH2CH3 CH3CH2CH2C| p—H3CO—C6H4—CH2C|

Cl
0] (In (i)
@) @y < @< @ 2 M)y <my<xn @)y <am<q@ @) am<@ay<n
Ans. (1)



Sol.

76.

Ans.

Sol.

77.

Reactivity towards Syl reaction o stability of carbocation.
Syl afafrar & ufd frareledr o« wrdeaR= &1 enfia

<1<l

® ® ®
CHSO—@—CHZ > CHg— CH—CH,~CHs > CH3—CH,—CH,

[Stability order of carbocation]

[BTEUFRE BT AT %]

Both lithium and magnesium display several similar properties due to the diagonal relationship;
however, the one which is incorrect, is :

(1) both form soluble bicarbonates

(2) both form nitrides

(3) nitrates of both Li and Mg yield NO, and O, on heating

(4) both form basic carbonates

ol Iy & SR, AR Jon HFIR™A SHI ®3 TP o U1 R FRd § R W, 98 TP o
T 8/

(1) ST goaTeia aEdEHe g §

(2) AT ATSEIES I B

(3) <N dom HNRRM, JHl & B ST TRA B W NO, A1 O, < & |

(4) AT g HEHE 94 8

4)

Carbonate of Mg is basic in nature (many times occurs as MgC0O3.Mg(OH),) but carbonate of Li is not.

Mg &1 BEIFe aR™T UG &1 8idl 8 (@f¥fidary MgCOs.Mg(OH),® w4 H U<l BT B) oifdh Li &1 BEe
&R UG & T B 2|

The correct sequence of reagents for the following conversion will be :

=1 wuravor & U siffeda! @1 IE HH Br—
Q HO<_ _-CHs
: Q—j
HO—T-CHjs
CHO CHs
(1) CH3MgBr, H'/CH3OH, [Ag(NH3),] OH™ (2) CHsMgBr, [Ag(NHs),]"OH™, H"/CH;OH
(3) [Ag(NH3),]"'OH", CHsMgBr, H"/CH;OH (4) [Ag(NH3),]"'OH™, H/CH3;OH, CHsMgBr



Ans.

Sol.

78.

Ans.

Sol.

79.

Ans.

Sol.

(4)
HO CH,
Ag NHa H* /CH30H CHaMgBr
ToIIen S reagent Esterlflcatlon Nucleophlllc reaction + CH3OMgBr
CHs
\ HO—C<
O CH3 CH3

The products obtained when chlorine gas reacts with cold and dilute aqueous NaOH are :

(1) CIO; and CIO; (2) CI"and CIO™ (3) ClI"and CIO; (4) CIO™ and CIO3
S FARA 9 S T dg STeid NaOH & | 1fAfshar &_all 8 A1 UT<d H_A dTel I8 8l —
(1) ClO; T2 ClO; (2) CI” @1 Clo™ (3) CI"@en ClO; (4) ClO™der ClO;

(2)
Cl, + 2NaOH —— CI"+ CIO™+ Na" + H,0
Cold & dil.
Disproportionation reaction.
Cl, + 2NaOH —— CI"+ CIO™+ Na" + H,0
SIS
fawATguiRoT st

Which of the following compounds will form significant amount of meta product during mono-nitration

reaction ?
AFATSSYA Afafhar # 91 # | o 91 A1ffe AT SR @ AE@yel JTF1 S BN 7
OCOCH; NH, NHCOCH, OH
(1) 2 3) 4)
(2)
NH,

Conc. HN03+ Conc. HZSO4

NH; NH; NH;

@ @f
+ +

NO,

NO,

% para=51 % meta =47 % ortho = 2



80.

Ans.

Sol.

81.

Ans.

Reason : Aniline in acidic medium converts into anilinium ion and it is meta directing so significant
amount of meta product is obtained.

DR : VRfe ol Aregm § YR o a9 & g8 #el el ® iR #ew@yol A ¥ el SdR
AT T

3-Methyl-pent-2-ene on reaction with HBr in presence of peroxide forms an addition product. The
number of possible stereocisomers for the product is :

(1) Zero (2) Two (3) Four (4) Six

RIRITSS ) IR &, 3-AfI-Ue-2-39 HBr & |1 AfAHAT BT R Tb Ghol IS I91dT 2 | SIS
@ forg w1 Bfem gaeafeal @ G 8@ —

(1) = (2= (3) AR (4) &

®3)

4 2
HBr

5 3 / RZOZ

3- methyl pent-2-ene

Total stereo centers = 2, Total stereo isomers = 4

3/ HBr

ZOZ/hv
3-7f9eT U 23‘?
zga%rﬁqzﬁazz,zga%rﬁqwm'cﬁ:4

Two reactions R; and R, have identical pre-exponential factors. Activation energy of R; exceeds that of
R, by 10kJ mol™. If k; and k, are rate constants for reactions R; and R, respectively at 300 K, then
In(k/ky) is equal to : (R = 8.314 I mol™ K™)

a1 aifafsansli, Ry o R, & Ud =REm@ia! O UH o & | Ry @ G601 ol R, & Afhao $oi 4@

10kJ mol™ sarer 2| afe sf¥fhar R, @M R, @ folU 300 K R &% fudic $ae: k, a1 k, &
In(ko/ky) 791 % 9 fFda a_TaR 8w ?

(R =8.314 Jmol ™ K™
(1) 12 (2) 6 (3) 4 (4)8
3)
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k, = Ae Ea/RT . k, = Ae(Ear-10)/RT

k,) 10 10
In| = |=—= =4
k; ) RT 8.314x107°x300

Which of the following molecules is least resonance stabilized ?

1 | @ P9 A1 o] gAIRe WU 9§ YAad Wl § ?

(1)| || @ @ ® ﬁ @ @
Z O

o
3)

All are aromatic compounds except

0]

It is non aromatic so least resonance stabilised.

& JfaRed o= il WrAfes A ¢ |

(@]
Ig A9 WHfed 89 & BRI 3= B Ve HH R 2 |

The group having isoelectronic species is :

I8 gu forad angarag Wil 2, € —

(1) O, F", Na, Mg* (2) 0%, F, Na, Mg**

(3) O, F, Na', Mg** (4) 0%, F, Na', Mg**

4)

Isoelectronic species (FAgAagi e ref) :

0%, F, Na*, Mg®* (All contain 10 electrons) (F¥ # 10 Seidgi= SURYT 2 )
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The radius of the second Bohr orbit for hydrogen atom is :

(Planck's Const. h = 6.6262 x 107** Js; mass of electron = 9.1091 x 107! kg; charge of electron e =
1.60210 x 107 C; permittivity of vacuum e, = 8.854185 x 102 kg 'm—>A?%

TIESIoM WA & g IR Her &1 g B

(< ReRi® h = 6.6262 x 107> Js ; Seidei= &1 g9 = 9.1091 x 107! kg; Seiae & M4 e = 1.60210

x 107 C; fYald &1 WIe@i® <, = 8.854185 x 107*? kg 'mA?)
(1) 4.76 A (2) 0.529 A (3)2.12 A (4) 1.65 A
®3)

The major product obtained in the following reaction is :

=1 aifaforan  ura e SoTe ®:
0O
0
DIBAL—-H
COOH
OH OH
1) CHO (2) Q\CHO @) Q\CHO 4 CHO
CHO COOH CHO COOH
1)
OH
CHO
DIBAL-H reduces ester and carboxylic acid both into aldehyde at low temperature.
CHO
OH
CHO . .
DIBAL-H T¥ex deI dEifdIferd o qH1 & 9 arg iR Vfesegs # mafid &rar
CHO

=
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Which of the following reactions is an example of a redox reaction ?

o o 9 2= @ sfAfhar sroeriue (R<STRT) SrfAfshar @1 SeeRvr '
(1) XeF, + PFs— [XeF]" PFg (2) XeFs + H,0 —> XeOF, + 2HF

(3) XEFe + 2H20 —> XEOZFZ + 4HF (4) XEF4 + 02F2 —> XEFe + 02
(4)

1, 2, 3 are non redox

In 4, O,F,is oxidising agent & XeF, is reducing agent.

1, 2, 39 ISt 2 |

4% O,F, ATRAGRE B T XeF, JTaRF 3 |

A metal crystallises in a face centred cubic structure. If the edge length of its unit cell is 'a’, the closest
approach between two atoms in metallic crystal will be :

TP g1 Bod diwd g9 AR H e Bl 81 IR 39d Ued Ad B PR oIS ‘A’ B, Al s
fireed 3 a1 ARl & 9 |afdmead o Bl |

1) 242 a 2 V2a (4) 2a

a
(3) 5
(3)
For FCC, v2a=4R

a
So, 2R= —
V2
FCC & forw \2a=4R
a
3 2R= —
V2

Sodium salt of an organic acid 'X' produces effervescence with conc. H,SO,. 'X' reacts with the acidified
aqueous CacCl, solution to give a white precipitate which decolourises acidic solution of KMnQO,. ‘X' is :
TP BETD 3T P Afegd v ‘X' A= H,SO0, & ARl gegarse ol © | ‘X' 37l SIeid CaCl, fiere &
A1 IfAfhaT HRaT & IR BT AAAT AT ¥ S KMNO, & 37l faera &1 TR 9917 <aT B | X' &

(1) HCOONa (2) CH;COONa (3) Na,C,0, (4) CsHsCOONa

®3)
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Na,C,0,+ H,SO, —— Na,SO,+ H,O + CO + CO,
Na,C,0, + CaCl, —> CaC,0,{ + 2NaCl
8H,S0, + 5CaC,0,+ 2KMnO, — 5CaS0, + K,S0O,+ 2MnSO, + 8H,0 + 10CO,

A water sample has ppm level concentration of following anions

F =10; SO5 =100; NO3 =50

The anion/anions that make/makes the water sample unsuitable for drinking is/are :
(1) both SO5~ and NO3 (2) only F~

(3) only SO%~ (4) only NO3

TP o fiesl 7 fLdigH (ppm) WR @ 1 FomeEi @ A B |

F =10; SO5” =100; NO3 =50

8/q FOMIT Sl STl ufaee # 9W & forg Jrguyed 9T B/99 €, B/
(1) SO5™ @M NO3 &Mt (2) w3 F~

(3) W1 SO2~ (4) 13 NO3

)

Acceptable level
F~ upto 1PPM

NO3 upto 50 PPM
S0O%" upto 500 PPM
IR TR

F~1PPM &%

NO; 50 PPM d®%

S0%” 500 PPM T
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Which of the following, upon treatment with tert-BuONa followed by addition of bromine water, fails to
decolourize the colour of bromine ?

91 7 ¥ D tert-BuONa & &1 Ifigd &3 d1 S ol & fAaM R, 99 & 31 & TEH & 3
3Tl B 27

CsHs O
oI T o T

o)

O
3 4 h
@) Br ( )O/ Br
With O/ \| , alkene can not be produced with t-BuONa. Hence the product will not

decolourise the bromine water.

tBuONaEEFITQTO/ \| Vohi9 T8l a7 & 3 SIS SIHH Ol Bl JTEIF B+ 7 argaed ®





