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PART A — MATHEMATICS

Straight Objective Type (H¥ RIS 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 2| U WA & 4 fAweu (1), (2), (3) 7 (4) €, 1 & Riw v W 2|

1. It Sis the set of distinct values of ‘b’ for which the following system of linear equations
Xx+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=7 & e forg e Was adfiaxor Fer
Xx+y+z=1
x+ay+z=1
ax+by+z=0
P HIs & T8l 7, AT S
(1) v Rad A= &
(2) U RfAT F= 2
(3) v& uRfAd Tz B o Q1 a1 i orawa &
(4) U B 199d Tl I ©
Ans. (4)

Sol. D = =—(@a-1°%=0 >a=1

D = B
T o R

For a = 1 we have first two planes co-incident
a=1 & fog YoM 31 9Ada F9RH §
X+y+z=1

ax+by+z=0

For no solution these two are parallel

B Bl T8l B oIy Q1 AR B |
11

1 == - =a=1,b=1
a b1l
2. The following statement
(p—>0a) > [(~p—>0a)—>q]is:
(1) a tautology (2) equivalentto ~p —q
(3) equivalenttop —» ~q (4) afallacy

Page # 1
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Ans.

Sol.

Ans.

Sol.

Ans.

1 BeE

(P—oa)>[(~p—>a)—>q]is:

(1) & gI%fad (tautology) & (2)~p—>Qqd FEIHA B
B)p—>~qP FIHA B (4) TP @™ (fallacy) &

1)

P—>9)—>[p—>0a) —d]

(P—>a9)—>((Pva) —a0)

(P—>aq) > ((~pAr~0)va)

P—>a) > ((=pva)a(~qv )

(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 H 2 :

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

5(tan®x — cos’X) = 2c0s2x + 9

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

5t +t°—1) =2-2t°+ 9+9t°
5t — 2t —16=0

5t — 10° + 82 — 16 = 0

5t (P —2)+8 (P =2)=0

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

tan“x= 2

COS2X = —— = _l
1 3

2 7

cos4x = 2cos” 2x —1= _5

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 :

M TRl A, B a1 C & fog P(A 312@1 B # ®ad U6 gfed 8l 8 ) = P(B 3G CH ¥ dddl (& dfed

‘s"l‘vﬁ%‘):P(Ca@mAﬁ@aﬁawuﬁazﬁ?ﬁﬁ):%HWP(Hﬂﬁ%ﬁﬂaﬁTﬁwwu’aﬁag‘reﬁ%)

:é%,aﬁuﬁaﬁnﬁswﬁwwm’aﬁﬁﬁ%

7 7 7 3
D5 @ 75 @) <5 ) 15
)
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Sol.

Ans.

Sol.

Ans.

P(A) + P(B) — 2P (A N B) = %
P(B) + P(C) - 2P(B " C) = %
P(A) + P(C) - 2P(A N C) = %

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
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’
Kk RER R
(1) -z (2) z ) -1 41
1)
z=i3 = 20+1= 3]
20= \3i-1
:_1+2|\/§ l1+o+0°=0&a°=1

1 1 1 3 1 1
= 1 o o?=3k = 0 o o’ =3k

1 o o 0 o o

3(w’ — »h) = 3k

_ o i TeTOWeWmgel. i3 W3 W3 T o
kK=o '—o = - =——— — = =_j\3 =3¢
2 2 2 2

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 © f6 e, s o (k, =3K), (5, k) T2 (K, 2) © &1 &9%d 28 I3 P18 &, A
s & dee= o9 fig R 8, 98 &

1 3 3 1
[2-3) @[13) @ [1-3) @ 23]

(4)
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k -3k
Sol. 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+
No solution 31 & Tt oram k= —1oF 18‘9 +920
k = % —k=2ordr k:—% (which is not an integer i1 f& qories &1 )

. vertices 3§ A(2, — 6), B (5,2), C (-2,2)
Equation of altitude dropped from vertex Ais  (3¥ A STel T o7 &1 FHIHROT)

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

orthocentre &= (2%}

7. Twenty meters of wire is available for fencing off a flower-bed in the form of a circular sector. Then the
maximum area (in sg. m) of the flower-bed, is :
TP Hell & TR, S Th g b 50 TS B ©U 9 5, DI BR§E IR & oy 919 Hiex IR Sua 2| A
Tl B RN FT AfABaA a3%he (a1 1. H), 2
(1) 125 (2) 10 (3) 25 (4) 30

Ans. (3)

=~ = "% =(10-)
360 2
A=10r—r?
d—A =10-2r=0=r=5
dr
.'.9:E =2
5

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

8. The area (in sq. units) of the region {(x,y) : x>0,x+y <3, x2s4y andy <1+ \/;} is:
&7 {(X,y) 1 x>0,Xx+y<3,x*<dyqATy <1+ /x } &1 &=het (@7 gprsal) # &
59 3 7 5
1) — 2) = 3) — 4) —
@5 @) 5 ()3 “) 5

Ans. (4)
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Sol.

Ans.

Sol.

10.

Ans.

= +\/;
(0.3) >1,2) C=dy o
2,1)

0,1
©.1) et

ol 1 2 (3,0)\

y=1+/x
(y—l)zsx

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

0

2x3'? " x? 8

= | x+ + x—— X —1+—+{(6 2)——}——

3 ), 12), 12
:1+E+ 4_§ _E = E :E
3 2 3 2 2

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 :

I{ﬁ{ﬁgP(l,—2,3)WW2x+3y—4z+22:0fr?175’Hﬁﬁ@ﬂ%?@%:%:éiﬁ TR 2 QE, A
PQ aRIeR & :

(1) 35 (2) 2+/42 (3) V42 (4)6+5

2

(Le)t R be the point of intersection of plane and line passing through P and parallel to given line.
FATA T P IORA dTell X1 AR & TS W b FAMR X1 BT gfdees a5 97 R 2 |

So, 3T Ris® (1L + A, —2+ 44, 3+ 51)

substituting co-ordinates of R in plane

|qad § R & fcene gieenfid &ea w

2+20-6+120-12-20A+22=0 =6L=6=A=1

So 3T, Ris (2,2,8)

Hence 89 UHR PR = /1416 +25 = /42
So g4feU, PQ = 24/42

is /X . g(x), then g(x) equals :

Bx+/X J

If for x e (O, %j , the derivative of tan™* [1

HT%XE(O,%jzﬁi%Nta (fx‘FJmercrmf g(x) &, @ g(x) SRR B :

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

1)
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Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

1 3X\/; + SX&

Let ATy = tan” ~ | =2tan™ (3xx)
1—(3x\/;)
dy 1 3 9 9
-2 =2 x X 3 X — X+/X = /X = g(x) =
dx 1+9x° 2 = (1+ 9x3J 90) 1+9x°

If (2 + sin x) S—y +(y+1)cosx=0andy(0)=1,theny (g} isequal to :
X

afy (2+sinx)3—§(’ +(y+1)cosx:069ﬂy(0):1%,<‘-ﬁy(gJ TR B

1 2 1 4

1) = 2)— = 3)—= 4) —
1) 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,& foliy=1 = A=4

SLoy+1)(2+sinx)=4
for x:giﬁﬁﬂ': e

W |

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 FEaieR AR AB U1 & b SH®1 RRT A ©R 8| A1 AB &1 7i=g fa=g C & T2 A W Rem

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

6 1 2 4
1) 2 %) eeu 3) £ 4 =
()7 ()4 ()9 ()9
3)

B

4

x/2

{

x |: C

x/2 0

{

y = P

A 2Xx

1 1
tan6 = — |, tana = —, tanf} =
2 4 P=y
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13.

Ans.

Sol.

14.

Ans.

Sol.

tano = tana +tanp
1-tanotanf
1.
1_ 4 N 1 _ 1+4y
2 Yy 2 4y
4
4—-y=2+8y
z—)/
9
2 -3 _ 2 .
If A= 41 , then adj (3A” + 12A) is equal to
2 -3 a2
afs A= 41 ®, 1 adj (3A% + 12A) SRR & :
72 -84 51 63 51 84
@ {—63 51} @ {84 72} ® {63 72}

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

42 - . —
21A + 301 = 53 4 300 = s
-84 21 0 30 -84 51

51 63
adj (21A + 301) = { }

84 72

72 -63
* {—84 51}

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

(1) b,candaarein G.P.
(3)a,bandc arein A.P.

(2) b, cand a are in A.P.
(4) a, band c are in G.P.

fo) N9 oA arafas Gwamelt a, b aarc & v 9(25a% + b?) + 25(c® — 3ac) = 15b(3a + ¢) B,

(1) b, c qAT a ToIRR &St H B
(3) a, b qT ¢ FHR A& H &

(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

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

15a=3b,
ba=b ,

(2) b, c qAT a TR A& | &
(4) a, bTA ¢ OIRR &< H B

p Page # 7
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15.

Ans.

Sol.

16.

Ans.

Sol.

b ¢
1 5 3
a=x, b=5Ac=3A

a, c,barein AP GHTR 2roff § 2
b, c, a are in AP 99T ooft § 8

|

=

The distance of the point (1, 3, — 7) from the plane passing through the point (1, -1, —1), having normal

1:y+2: z-4 and X=2 :y+1:z+7, is
-2 3 2 -1 -1

perpendicular to both the lines X~

Th FHdd W1 fdg (1, -1, —1) ¥ 8IaR oiar @ a1 Rradr sifer aFi Yl Xllz y+2 _z-4

-2 3
qer X > y_+11 ijwm% g (1,3, -7)9 g0 8 :
20 10 5 10
1) — 2) — 3) — 4) —
Y e “ Jes ) Jes @ Ja

2

Let the plane be HAMT HHTA
ax—-1)+b(y+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, 3,-7)
LetI, = Jtan” x dx, (N> 1). If I + I = a tan>x + bx” + C, where C is a constant of integration, then the

5+21-21+5
25+49+

ordered pair (a, b) is equal to

H‘FlTIn:Jtan”xdx,(n>1)§|Hﬁ{ L +Ig= atan’x + bx’ + C &, S8l C T FHIda 3R & ol Hivd

I (a, b) TR & :

o() el el el

2
I = Jtan” xdx = J‘tan”‘2 (sec? x —1)dx

n-1
J (tanx)"™? sec®xdx — J (tanx)"2dx = (tann—x) -1,
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17.

Ans.

Sol.

n-1
L+1,,= (tanx)
n-1
put n = 6 T/ W
1 5 5 5 1
I4+IG:§tanx:atanx+bx +cC = azg b=0 c¢=0

=L
(a, b)_(s,oj

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, Ed d 4 g W 8 3 Sh=dl %%|uﬁmwﬁumx:—4é|aﬁ€w1ﬁr—g

(]’gj R IS9P AT BT THHT B

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 3T BT FHIHROT

2 2
ax by _ o o
X1 Y1
AX_3Y .-

1 3/2

Ix -2y =1
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18.

Ans.

Sol.

19.

Ans.

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

hyperbola at P also passes through the point :
U AfRaed Ay P(4/2,4/3) W &R S ®, qun SHa AT (£2, 0) W R, A sfdwaey @ fawg P
W G TS Rl v 59 A 9 BRIl ®, 98 ©

(1) 32, 243) (2 (242,343) (3) (V3, V2) (4) (V2 ,-43)

2
1
F(/Qa/ /‘ F(2 0

Here J&f ae = 2

PF= J(2-22+3=+9-442 = (242 -1)
PF—\/(\/§+2) +3= \/9+4\f—(2ﬁ+1)

IPF — PF| =
a=1 = e=2
b2
e?=1+ a_2
b*=3
2
Equation of hyperbola srfoxaer @7 Tdiaxorx® — L =1

3
orar  3x*-y*=3

equation of tangent at («/5, \/§) will be 3+/2x —\/§y =3
(+2,/3) ™ et Y@ b1 FHeRT 34/2x —4/8y =3 B |
hence tangent passes through (2\/5, 3J§)

ara: et @ (24/2, 34/3) ¥ ToReh B

is:

The functionf: R — {—% ﬂ defined as f(x) =

X
(1) Invertible (2) injective but not surjective
(3) surjective but not injective (4) neither injective nor surjective
B 1R - {__ _}
2
(1) gopaofi 2 | (2) THH B W] ATBTE T B |
(3) MBI & W] Thad! T 2 | (4) 7 1 3BT R T & B 2|

3)
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Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

A f(¥)

X 11
fX)=—— ;f:R>|-——=,=
* 1+ %2 {2 }

from the graph of f(x) we can observe that function is many one and onto.
f(x) & AW W Wl gUBD! qAT ATWVIEH 2 |

. COtX —COSX
lim ————— equals
x>t (m—2x)

. cotx —cos x .
lim —————— 2
x>t (m—2x)

1 1 1 1
1) — 2) — 3) = 4) —
(1) 4 (2) T ) 5 (4) 4
(2)
T
X—> —+t
2
. —tant+sint
lim —
t—>0 (Zt)
. —sint(l-cost) 1
lim — =71
t>0  _8t°cost 16

Let a=2i+j-2k and b=i+] . Let ¢ be a vector such that [c-&|= 3, ‘(éxB)XE‘Z 3 and the angle
between ¢ and axb be 30°. Then a. ¢ is equal to

A a=2i+]-2k @M b=i+] B AN ¢ TH w1 AR ¥ ¥ [6-3 =3, ‘(éxﬁ)xé‘=3 q ¢ R
axb @ 99 & P71 30°8, A a.C RN B—

25 1
@) r (2)2 (3)5 4) s
2

a=2i+j-2k, b=i+j, [£-§ =

‘(éXB)X():fﬂ, éAéXBZ%

Now ad|axb||¢| sin30°=3, |axb||E| =6

=X |é”5"6| sind = 6, 9=3a b
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N ~ 4 2+1 b8
=3, |l =2 p=cos | == |==
s ot o 2)
|E| = i\/_ =2
3v2

J2
c-a =3
_ 2 e
Squaring, we get @ HIT 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 yX —2)(Xx —3)=x+ 6 & I9 95 W, T a5 y-31e P Pl 3, Wil T o9 =1 7 | fFa
fag & Bax e ® ?

1 1 11 1 1 11
@ (‘5"5} @ (EEJ © (5"5} @ (?Ej
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)
gferese 5 (0, 1) B 1
X+6
x? -5x+6
y = (x2 —-5x+ 6)— (x+6)(2x-5)
(x2 —5% + 6)2

6—(-30)
' ———=1 at (0,1
y % (0,1)
. Equation of normal is given by 3if¥%ers &1 FHI@®R01
(y-1)=-1(x-0)
Xx+y-1=0

Now 31d, 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} ¥ ¥ q At w=ag el 78, O S99 ARG 91 S IRR & Rue
A, IF1 & TR & OTiH B DI HIASAT o—

6 12 14 7
1) = ) o ©) 5 (4) o
Ans. (1)
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Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

__6 _6
11(:2 55

X1— Xz = 4
X1+ X2 = 4a,
2x1= 4 (Mt )
X1 = 2 (}Li 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 &, o4 4 Af] & don 3 499 B, S9! uohl Y & W 7 7 B, foH 3 Afgany den 4
Y 2| ¥ A4 1 R fF X dn Y &1 #E WIS (common) B T8 21 A 89 et @\ e X
T Y Ud e 3 Afgerali dem 3 gwNi Bl Uit WR g fb X T Y IdF B 94 747 omi, -
(1) 485 (2) 468 (3) 469 (4) 484
1)
aL 3L
X < : <4M

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 *Co+ *C3 x *C3 =1+ 144 + 324 + 16 = 485

The value of (*!C; —=°Cy) + ('C, — °C,) + (*'C3 = °C) + (**C4 — °Cy) +.oooot (**C10— °Cho) is
('C1 = 1°Cy) + (**C, = °Co) + (F'C3 = 1°Cy) + (F'C4 = 1°Cy) +...ooot (*1C10 — °Cyp) BT AN B—

(1) 22 - 21 e — 2™ (3),2% - 2° (4)2%-2°
(4

(22C1+ 2Co+ HCa+.. 21(3102 —(°Cy+ %Co+ C5+......°C10) = S1 - S,

S, = 2lCl + Zlcz + 21C3 +.o..... lCm

Si= %(21c1+ AC,+.....+ PCy) = %(Zlco + 50, +2C, .ot PCy+ PCpu— 2)
S,=2%-1

S, = (°C+ °C,+ °Cy+......%C) = 20 -1
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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 | IR UH—Td pRe Argeed], HRROAT |fed, 10 i Fdrel S, d
T QT B FR BT IR B

12 6
@~ (2) 6 (3) 4 ) o5

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

P(green BX) :g =p:

P(yellow drel) :éz

n =10

- Variance =npq = 10.3.E _60_12
55 25 5

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 WA & fb a+b+c=3am I Vx,y e R forg

10
f(x +y) = f(x) + f(y) +xy & @ D f(n) TR 8-
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, YeER
(a-1)xy—-c=0 V x,yeR

= ¢=0, a:1
2
a+b+c=3
1+b+O:3
2
b:E
2
s f(x) = P
2 2
10 10 10
zf(n) _ lznz +E2n N 1X10x11><21+§><10><11 - 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 arel U I, S I y = 4 — x° TAT @R y = |x| BT W IRaAT B, B oA -
1) 2 (JE+1) 2) 2 (ﬁ—l) A3) 4(\/5—1) (4) 4(J§+1)
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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 & B3 r g 39dT ds y-318 R Red B gfd y = |x| @1 ]1 {60l y-31e1 gR1 AAfgHiora it g |

4
Nowdald 4—ry2=r = r= —4ly2 -1
Rt R

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

Sol.

/

due to symmetry center of the circle must be on y-axis
FAMRTA & BRI g BT s y-Fe] IR Rerd 7 |
let center be AT &% (0, k)

Length of perpendicular from (0, k) to y = x,
(0,KAy=xWR S T T B A=

y=4—x2

. k
i.e e r=|—
\ ‘ﬁ ‘
2
Equation of circle g T FHI®ROT : x* + (y — k)* = k?

solving circle and parabola, 99 T TRIed ®I TA HIA T
2
4—y+y2—2ky+ k?: 0

2 k?
y' —(2k+1)y+ 7+4 =0

Because circle touches the parabola @@ifd g0 URaerd &1 Wl BT 2 |
D=0
k2
(2k + 1)% = 4(7+4J
4P+ 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 fdboui ¥ 9 SWIad Ay ¥ v ey ure grem 2 |
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29.

Ans.

Sol.

30.

Ans.

Sol.

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 eI Uit n & forg fgama Fexo x(x + 1) + (X + 1)(X + 2) +...+ (X + n—1)(X + n) = 10n & @
AN UITH & © 09 NPT AM SRR B |

(1) 12 ()9 (3) 10 (4) 11

4)

The given quadratic equation is & g fgemd FHI®HRoT B |

nx2+x(1+3+5+ ....... +(2n-1))+(1.2+23+....... +(n-1).n)—10n=0

2
= nx*+x(n?) + w —10n=0 = x>+ x(n) + (G 1) -10= 0<

n®-1

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

The integral is equal to

1+cosx

b\ﬁ'—;b‘g’

dx

—— R B
1+ cosx

BSRIEE]

b\ﬁ'—;b‘g’

(1) -2 (2) 2 (3) 4 (4)-1
)

1
1+cosx

1
J;\;)'—,J;‘g’

b b
Using property ToTers ,jf(x).dx = J.f(a+b— X).dx BT ST HA W
a

1

—dx
1-cosx

1
NG| '_,J;‘g’

On adding we get, I A W

3n
4
1
2l = j—zdx
1-cos” x
L3
4
3n
21 = | 2cosec?x.dx

D —y

| = (- cotx)

NS w
NS
1
N
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PART : Il PHYSICS

PART-B

Straight Objective Type (H¥ RIS ToR)
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 @ve ¥ 30 9g-RFed ue 2| U WA & 4 fAdweu (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 fSAfIea e A rgeny T2, &1 &9 Ud e BH 811 8| 999 t= 0 R $Ig Wl =1fie B 718 2|
TP Y t TR AWDHI B AT A B HE&IT HT U 0.3 % @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
03=¢"-1 s, NE7
A
13=¢" |l
T
/n(1.3) = Mt
(= /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 10> 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 Derort 1 SR Rfy F o w1 g qEE TR & o fasan o 7
PHRBT BT &, D=1.25x 102 m
Ul @1 FeE, h = 1.45 x 1072 m.

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

Ans. (3)
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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?

ﬂ:( 1 1jx100%

T 125 " 145
= (0.008 + 0.0069) x 100%
=1.49=1.5%
Hindi. J8f D4 h & A199 & i d] ol Fei ol & 37d: 84 Dd h ¥ Af¥day d9a S BT ITINT B
= 3ifeH 37 B WG 7|

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

h = 1.45 x 1072 m g@IfeR”l 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 )« 100%
T ~l125 " 145

= (0.008 + 0.0069) x 100%
= 1.49 ~ 1.5%
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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-fxtt S A @ foRl U goag ol Bl fAvaR VA @Rd axe o1g oed W smafad fear S
2| 399 3fAeeifdrd (characteristic) Ta 3fakel (continuous) X-fxvi Sca=1 &t B | afe X-foxor wagw

BT FATH GG TR Ay & AT 10g Ain T log V & |1 98ad 5 o # |21 foman i 2

A A
|ngmm |ngmm
1) 2)
» log V » log V
A A
|ngmm |ngmm /////////
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 \%
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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 ST R A oT8 | & U AAM 9o &1 9 Ao fgureis & |y Se@ megel 18] Se@
el & f=1aq A & oy orgurd I/R @1 g ?

(n-j% (2)J§> (3)%?- 41
@
M2 MR?
I=—-+
12 4
V4

Q Ot

DN — 2 2
=1 ZXW iM=@mRY)p = —=R
101 %)
de 12 dpr\ ¢
‘M
g_4pn€2
3=3—M=ian2€p
2pn 2pm
? 3
RZ 2
1 3
R V2

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 =TS | ®) Odell U4 Uh GHM B Bl Uh RRT R ¢ forad {6 98 e iR
A # A Fhcl 21 (R IR | o) b1 Ty v R B B R RR A g8 @ SR iR t@an
Bre AT ST 8| 99 B8 St ¥ 0 DI AR & Al SHBT BT <=1 BT |

ZA

v

(1) %cose (2) :;—sine 3) %sine 4) Ecose
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Ans. (2)
Sol.
] (¢12)sin®
| | v’
1
1
1
|
|
:
[ © |
Initially I .
gt 1 atanytimet
t 9T UR
¢ me?
mgsinf—=——a
2 3
Esin 0=a
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, = b for nitrogen gas

The correct relation between a and bis :

Rer a9 Ton Rer ade W falre w11 C, q21 C, 8 urm 9 8

gSgiob & feI C,—C, = a
g & fo’l C,-C,=b
adarb P i BT T T BN |

()a=28b (2)a=%b (3 a=b 4a=14b
Ans. (4)
Sol. C =(Mgp)s

For H, as well as N,

H, @ N, ST & ford

CP—CV: R

(Mo) Sp - (Mo) SV =R

R
Sp—Sy= —
P \% M

0
For H, gas @ ferd

R
SP—SV: 323.

For N, gas @ ferd

R
SP—SV: £=b

Sogz =14 =a=14b

\m||\>\m

N
[e¢]
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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 dTel dfd & TS el & 9 T 5| 9 THh 170 gm 91 | R g 100 gm & A4 &

HARMEY Sfs FR & AUAE R &, | S & S & | qauedad e &1 argEe 750 C 9 S
21 T a9 8| (R 8 : SR &1 qrowe = 30°C, dfd @t 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 + SARATG BT gRT & 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 . and the signal frequency is
denoted by o, The bandwidth (Aon,) of the signal is such that Aon<< w.. Which of the following
frequency is not contained in the modulated wave ?

I Afge H SUEfHa a8d MM B o, ¥ T Rd 3Maf 1 o, § W 2| Rea o v dres
(Aoy) BT 59 TRE T 8 & Aop<< o, 71 3§ 9 S0 mgfa dgfora @& § 181 e |

(1) 0c—om (2) om (3) o (4) om + o

)

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

ASSET . .
=A. [1+ Am smoamtJ sinot TR ... ()

c

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

KA
2

c.()=A sinot+ cos (o, — o, ) t— “';C cos(m.+o )t (iii)

In amplitude modulated wave, the frequencies contained are @, — ®m, ®¢, ®c + O.
The frequency of oy, is not contained in A.M. wave
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Hindi.

39.

Ans.
Sol.

40.

Ans.

A9 AT c(t) = A, sin ot a8% TR B FH0d SR 8, qm(t) = A_sin o, t Argdd RIe sear dae
F ST FA 8 T40fF, o, = 2nf, G290 e @ dofg i 81 9@ Agfea fma ¢ () 31 54
UHR e fBar S |\l B |

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

=A. [1+ i:m sinmmtJ sinet L 0)
&= AT, o dw Riear wrgfora # erdfdse 21 wiawwT (i), 9 &9 98 fog a6 2|
c,()=Asinot+pA sinotsinot L (i)

el p=A /A, FIgeH qaHi® 8| w00 & g9 & fg @R 4 p< 130 o« 8 |

FreproTfiia Fae sin A sin B = 1/2 (cos (A — B) — cos (A + B) &1 ST 3x& 89 FHIHRYT (i) 9 c_ (t) B
59 UPR R PR dhd 2 |

HA HA
2 2
AT Argford X H, AffAferd mIfEt o — om, o, 0 + on B |
o IR 3T Argfera dwa & afafera T2 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 ¥ v gl gU 30 m® A 9Tl R HT AUEH 17°C | 27°C B O B | W B AR
qIATSEAT T 1 x 10° Pa & &l 8| Afe R & ISR ATSH B W& T B ¥ Usel UG 918 H B
nidng d ng— n; b1 F9 SR |

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

1)

PV PV
n—nNj=|—1| —| —
RT J; RT ),

Pv(l 1J
N—n=—|—-—

RIT, T
_(105@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 & T e i 4 RBiRAl @& g &1 @ 0.5 mm te ud @t B3R 9 g 150 om B | TS YT g,
/s 650 nm 3R 520 nm &1 ] WIeEd &, B Id R FAHR0l st 999 § ST _d B | SWIS
= Ifeas ¥ 98 g, o8l SFl RAeed! B A ol gRrh Bl 8, @ <{Aad g3 8| ¢

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

41.

Ans.

Sol.

42.

AnNs.

_AD _650x10°x15

d 5x10°*
=650 x 0.3 x 107
=1.95mm

B

 520x107x1.5
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 :
A M TG URMS I v B Th BT A P TIIR G gzﬁﬁwaﬁ‘aﬁ?ﬁﬁluﬁWWw
TRATIRAT B | TIIR B 916 f—Fell TR Aa | Ag BT ST BT |

@22 @ =2 @ -2 @222
2 yp—— n w3
3)
O Ond O
Initially Finally
Momentum Conservation Hd3 HReToT |
mv = mvpa + ng ...(0)
e= VB~ VA _ ...(ii)
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 Il 6.7 x 1072 Am® U9 Treaq Ml 7.5 x 107° kg m® arell gR@™ gg T 0.01 T Naar &
TR &3 H AR MM 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)
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Sol.

43.

Ans.

Sol.

44,

Ans.

M=6.7x10“A—-m"
| =7.5x 107 kgm?

T=2n L
\MB

\/ 7.5%x10°
27
6.7x107%2x1072

ZnW/EXlO_Z =2n ><10_1W/E

6.7 67

t=10T = 2711/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 faga @ Rer fgga omeel p 2 S &5 x-31e1 ¥ 0 BIvT 9977 & | faggd &% E, =Ei # Y& W I8
Io1 ATl T, =tk ®T IgWd dxal 81 g &5 E, =3E,] ¥ W@ W TE IA MW T, = T, BT I
FRAT B | PIUT O BT A B8R |

(1) 90° (2) 30° (3) 45° (4) 60°
4)
B
£, 3
7 = .
PEsin0 = P(y/3E) sin(90° - 0)
tand = /3
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 P 9o 9 100Q URRIY I Fusell H URT a1 1 o § ;R W 2| Frse § YoRA
qTel FATH H IEATd BT YRHATIT BT |

A A

10 10
Current ERT
(amp.) (VfRrR)
—> Time 0.5 SeC> — g 0.5 T\Eﬁh_ﬁg
(1) 275 Wb (2) 200 Wb (3) 225 Wb (4) 250 Wb

(4)
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Ad

Sol.  AQ=—"=Areaunder i—t graph i—t I BT Bl
r
- A1 i0xs
100 2

— A = 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&EH &1 Th HU TS 999 W R (time dependent) §& F = 6t &1 31g9d &xal © | I oI
foRTTaRen & Ferar ® @) UgS 1 9hvs H 91 gRT fhar T & g
(1) 18 J (2) 453 3)223J @) 93

Ans. (2)

Sol.

W = AKE = Kg — K;

(1)(3)°=451J

N |

46. Some energy levels of a molecule are shown in the figure. The ratio of the wavelengths r = A;/A,, is
given by :
T AU B BB Holl WRI DI [FF H G W1 & | RIS & IJU 1 = Ag/h, BT F B |

= l
e
LT S I S -

M

(1)r=% (2) r= (3)r=§ 4)r=

Ans. (1)
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hc

Sol. (-E) - (-2E) = — (1)
Ay
4 hc ..
—E)-(——E)= — (!
(-B) - ( 3 ) ~ (i)
Equation FHI®HRT (i) / (i)
4
Z-1
3 "M
2-1 2,
ﬂ_ 1
A, 3
47. I2V I2V I2V
| | 1
ng 1Q §1Q
I I |
2V 2V 2V

In the above circuit the current in each resistance is :

TR T W uRud ¥ e Il § 9TRT BT AT B

(1)0A 21A (3)0.25 A (4)05A
Ans. (1)
Sol.
2V
: 4V IZIV 2V ﬁv oV
% 1Q % 10 % 1Q
1 I |1
6V ov 4V oy 2V v L
=0\
p.d. across each resistance is zero so current is also zero.
TS IR & R W R{Ya=R T © | sHferd gRT A g 8l |
48. A body is thrown vertically upwards. Which one of the following graphs correctly represent the velocity

vs time ?

TP fIvs B FEER FWR B TRE Bhl Sl & | 79 § I HH—1 T G875 & AT 997 Bl T8l S & 7

1 ) 1 1

v v v v
1) \/ (@) 3) (4)

t—> t—> t—>

t—>

Ans. (4)
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Sol.

49.

Ans.
Sol.

a = —g = constant f=ga

i—\t/ = constant faa

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 aRuy # ta 2uF aiRar & FaiRS @1 1.0 kV favak & geii & = SireT g1 1uF aiRar &
g7 IR |RE &1 fa 300 V favarR @% 987 IR Ihd 2, SuAS ¥ |

SR IRU ST U I & ford A fhaw FeRET @1 smaeaaar R 2

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

1)

I I Il Il
T > —> —>

250V 250V 250V 250V
Minimum no. of capacitors required = 32
JAMILTH FETRFT B FAdH FE&T = 32
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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 :

& T aRuey F o9 a1 Rermawen # uga o & @1 91RAT C & WemRE W 3719¥T &1 A BRT
E r

— |—-'Wwwi
[l "
1 MWW
C
——— AWWW—
Iz
(1) CE 1 (2) CE (3) CE—1 (4) CE—2
(r,+71) (r,+71) (r+r,)
Ans. (4)
Sol.
E r
—||—Mr/W‘—
_”_ S—
C
— AAA—
)
at steady state AT ra=AT W
EI r
i} Mr/W‘
. ——Wi—]
A — " NNWWV—g
r _
current in the circuit IRYY # &RT
1= _E
r+r,
potential difference across AB(AB @ RRI WR fawar=r) = Ir,
_ En
r+r,
charge on capacitor GEMRT TR 3 = Q = C(AV)as
_ CEr,
r+r,
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 3§ AR Jen fed fawdl & 9 saor
BT HI9 BT |

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

Hindi.

52.

Ans.

AV, =AV_ +RAI_.=0
or AV . =—-RAI
The change in V_, is the output voltage v,. From equation we get
Vo= AV = =B, R Al
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.

AV.. = AV, +RAI =0 AV, =— RAl
V., ¥ uRadH fnfa dieedn v, 8 | AR & 89 o1 &re © |
V,= AV, = -B, RAL

ac L

ST B deed afg ¥ A = -2 = AVee _  BacRL
Vi rAlg r

Fucad fore I8 el oxar & f6 AFid dicear oo & 99 dieear & fda = 1

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 HUF I B |

(1) ot @1 fgfor fFom ot & wReror &1 gwfar 2 |

(2) S A B GUIRAT a9 e a9 B 7, o9 ARl gkRIe &1 aREmer goa g 2

(3) TP AYferd Deed g # I v AedqHier 31 U # g5 W I fagy fag gfaa g 2
(4) UF 9R1 f=d o1 fava ReTs &) dRg SUART R 9 ¢ |

3)
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Sol.

53.

AnNs.
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 IR A do g1 910 3 Reyfay oRafia a= @ 9”1 @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 AMIAblad T H ARl 3Mad I PR IS 2| 99T t=0 TR I8 Irgaeen o Rafg d g1 9 5 9
DITAT U6 THI P G AT SOl bl Fal S 8 |

. t
o T T T ©» © T ”
— = 2
4 2
4 °
® 5 T N @ T 7 -
2
(1)
X = Asin(wt + ¢)
6=0,m
X =+ Asinot
KE = lmo)z(A2 ~x?)
2
= 1kAZcos? ot
2
AKE
2 T 21

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™)

T YeTdh UHIeT T @l ol M |, 10GHz mgfl SWfia #-d Y Ud ReR g&d IR (microwave) S0
H TRB O IET & | YeTdh GRT AT TR GeH 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)
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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 sl Ad H 39 UPR uRafid g 8 b SHel YdE Ui 9 A1 9% S B | A
b SHs w7 # Pz IRqc= L B & A1 ST 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 B SR
e &1 ¥R = 9° I B TR
U FT IR FIE &F = 9° AT 8 SR
gfaet = QW = 9 1 & S

>Thel

stress = = 9 times

When a current of 5mA is passed through a galvanometer having a coil of resistance 152 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 & FHosell URRIYT & AeddMiey 9 Sfd 5mA & gRT JaIfed &1 Skl § 91 98 Yo oo faerd g
210-10 VRN & fvaamdt # 9gem & ford fow 99 & uftRiyg &1 fed=rier @ a1 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)

Full deflection current, I; = 5mA

7of f3era gRT I = 5mA

Resistance of galvanometer, G = 150Q.

gRT AT &1 9RRIE G = 150Q).

R= V-G
I

[¢]
_ 10 .
5x107°
= 2000 - 15
=19850Q
=1.985x 10°Q
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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 A P dP AY [OE @ROT g P dead T H G 5 WE H G9d dE S W@ 2

(R =gedt &1 f3r=am)
g g g
1) : ) ) : (4)
! d R ! d !
O R g o) " 0 R O R
1)
= G_Nld 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 U4 TR TP d1d P A1 a1 & R 98 99 @R% 9 SReR §9Ifsa 8l 8 | 999 &
ugrel HT SR TR old K Td Y& YR oNd o 2| IfQ 89 B T™ TR o AMHR H A1 8l
dqN IFS ATIA BT fHaAT IEET TR |

P P 3a
1) 3PK 2) — 3) — 4) —
1) a ()3mK ()mK ()PK
2)
AV
ApD=—- K—
P \%
ﬂ = —yADQ = -3 oAb
\%
3aABK = p
A= P
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.
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Ans.

Sol.

60.

Ans.

Sol.

T 25cm URATT & BIHd QW & ATART o S U6 20 cm  IRATT I Bied g & AMEART o |
15cm H A W W@ I 2| Th FAR THRI GOl AUART o TR 3MUfrd e & | aRomd ufafes
BT |

(1) aRafdd iR AR o | 6cm T W (2) aRAfI® SR AR o9 | 40 cm I R

(3) MR 3R IMAHART & 40 cm G R (4) TS 3R ATERI o ¥ 40 cm T W

)

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, & o f5 25 cm 9t W™ B |

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

15 cm 40 cm

» <&
» €

v

N2

|
> —__|
N

f=-25cm f=20cm
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 %mvé ,the value of k will be :
m = 107 kg SAM &1 TF s va 71egd § Y B 38T ¥ 3R Ua °¥er o F = —kv? BT IgHT FRaT B |
fivs &1 IRMBE T vo=10ms™ & AR 10 s & 918 SHBI Holl %mvg 2 @ kBT A B0 |

(1) 10 Kg m™s™ (2) 10°kgm™ (3) 10°Kg s™ (4) 10*°Kgm™
@
F =—Kv
md—v = —kv?
dt
v t
jv‘zdv = j—hdt
Vo 0 m
1 2 1 2
After 10s, U9, KE = Emv = ngo
v= Yo
2
Vo /2
{_1} __k,
v, m
-2
_g____l_ :;JS{ = k = JIL.z 10
Vo Vo) m Vot 10x10
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PART : Il CHEMISTRY]
PART-C

Straight Objective Type (H¥ RIS UHR)

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 fAdwe (1), (2), (3) @ (4) €, 1 & Riw v W@ 2|

61.

Ans.

Sol.

62.

AnNs.

1 gram of a carbonate (M,COs3) on treatment with excess HCI produces 0.01186 mole of CO,. The
molar mass of M,CO3in g mol™ is :

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

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

1)

M,CO3 + 2HCI —— MCI, + H,0 + CO,

M—lOMoIe LI 0.01186 mol. At

Mo = Molar mass of M,CO3 (M,CO3 &1 AleR SIH )

1 0.01186
Mo
My = 84.3 g/mol
Given : Cgraphite) T O2(g) = CO4(0) ; AH® =—393.5 kI mol ™ ;
Hz(9) + %02(9) - H0()) ; AHe =-2858kJmol™;

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

Based on the above thermochemical equations, the value of A,H° at 298 K for the reaction
Cgraphite) T 2H2(g) = CH4(g) will be :

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

Hz(9) + %02(9) — H0()) ; AHe =-2858kIJmol™;

CO,(g) + 2H,0(I) > CHa(g) + 204(9) ; AH® = + 890.3 kJ mol™
SR G T FERNANG TGO & MIR W 298 K W AMHAT Cmre) + 2H2(g) — CHa(Q) F AHO T
HT EﬁTIT :

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

63.

AnNs.

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 (7) = 890.3

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

= AH¢ CHy(g) = —74.8 kd/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 § fAeman Srar ® @ §oi9 &1 A% 0.45°C & &4 & oIl 2 af

vfifesd TS JoiM A SR Siax sk a1 § a1 gRifed TR &1 afderaar §9eE 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+(1—1j[3 (n=2)
n

2
Now (319), ATi=iKim
0.45 =(1—Ej(5.12)(1j
2 6
= B=0.94

% Association (% HYUT) ~ 94 %

(3) 94.6% (4) 64.6%
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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 :

e W@l A9 & IRR A B gie | 9garad ¥ A arel 9@ § : SffaRie (61.4%) ; $Ed (22.9%),
TIESIo (10.0%); TN ATEEIOH (2.6%) 75 kg o9 el Uh oafdd & TR # ¥l 'H wRAmpRi &1 °H
WA § 95 fen R A1 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% ETSRIoE 31iq 7.5 kg ETSSE SURT &Il & |
i aft gTEgIoE WA &1 °H R ufkRenfid fhar Srar @ a1 ggsio &1 YR QR 81 T 8 | srfq
399 7.5kg @ gfg B 2|

AU equal to :

(1) Isobaric work (2) Adiabatic work (3) Isothermal work (4) Isochoric work
AU fS9& RER 8, 98 ®

(1) I¥eTE B (2) TGS BT (3) AT B (4) F9—-3mIa® B

2
For Adiabatic process (€I UshH & ferg), 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 A 9gad H ol Iyge Affhar |fifRa 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.

TAAT-6 e-DATAICH P STelUHCH §RT 5D UTAR| AT IgATDPRUT §RT I BT © |
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67. Given
e B,
Ec,sor =136V, Eqii o, =—0.74V
ECrzo$-/Cr3+ =133V, EMﬂOZ/MnZ* =151V

Among the following, the strongest reducing agent is :
o1 ¥ QA UgeraH ST

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

EOP cricr® ~ 0.74V

Whereas

Eop Mn2* /MnO,~ -151V

Eopcrs ICro? ~ -1.33V

E. =-1.36V

oPcI/Cl,

Sol. UTH ARG & foIg Ep, ffd@wad g1 a2y |

o

EOP cri/cr'®

=0.74V

Safe

o

Eop Mn** /MnO,”

=-151V

o

EOP cr¥* /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)
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Ans.

Sol.

Sol.

69.

Ans.

Sol.

fevset v @i Rl ws wie = W Ege gl B

() TRETIT Foll $1 ™, YT THRT B aeed Bl Joi § 9gd BIel ol |

(b) IR&TIT FHolt F1 9, YT UHRT B qEIeEd B ol § 9gd BIeT TEI B |

(c) uReIfq uraxen dem uReyor weus & udc=ie IR T Uh SN & |

(d) oR&fT grawen o gRergor Hreas & uqd-ie URANT qgd = 21|

(1) (b) Term (d) (2) (a) T2 (c) (3) (b) T (c) (4) (a) T (d)

1)

Theory based

NCERT page : 139 (Surface chemistry)
G EAIRSED

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 (4) base and acid
=1 afafranatt #, ZnO wwer: B AT
(&) ZnO + NaO — NayZnO,
(b) ZnO + CO, — ZnCO;
(1) TR® qAT RSB (2) 3 qAT 3FA (3) 3 AT RSP (4) TR® qAAT 3T
®3)
(& ZznO + 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 SIS S &RIY ATHgS
(b)ZnO + CO, —> ZnCO;
A SfeTsS &R ATHgsS

3A: ZnO THIHRYT (a) H 3Fe & FHIM AT FHIHRYT (b) § &R & AN AIER Bl 2 |
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70. Whcih of the following compounds will behave as a reducing sugar in an aqueous KOH solution?
UH Sl KOH faems # 991 7 & &F |1 Aif1e U@ 319arad Iax] & ©9 § JAER HRI7
HOH,C _o_ CH,OH HOH,C _o._ CH,OH
(1) HO () HO
OCHj,
OH OH
HOH,C
3) (4) HO
OH
HO OCOCH;
OH OH
Ans. (4)
HOH,C _o._ CH,OH HOH,C _o._ CH,OH
Sol. HO on hydrolysis in ag. 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
Sol. HO Seild KOH ¥ Sesued W HO IO~ XA, S
OCOCH; OH
H H
OH OH

THIcE g @ SuRUfd & SR suErRe ugfd @1 Brar B |

71. The major product obtained in the following reaction is :

=1 arfafear & o 89 aren g S B
Br

A

“

(1) CeHsCH=CHC¢Hs (2) (+)CeHsCH(O'BU)CH,CgHs
(3) (-)CeHsCH(O'Bu)CH,CgHs (4) (+)CHsCH(O'BU)CH,CgHs
Ans. (1)
Br

H t
Sol. /'\/CeHs —BUOK_, CeHsCH=CHCgHs
CeHs A

It is E-2 reaction. (I8 E-2 sififesar B 1)
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72. Which of the following species is not paramagnetic?

Py 3 & B o el g T8 ¥

(1) co (2) O, (3) B, (4) NO
Ans. (1)
Sol. CO

No of electroninCO=6+8=14

() CO—>61S’, ' 1% 0 287, &' 2%, [ 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% &' 1S 6252, o 2S? [nzp;} - nzpyl] (Paramagnetic)

(iv) NO —> 615%, & 1S?, 6257, & 2S? 62P;° [nzpf = n2P§J,{Tc*2Pi = n*ZP;,)} (Paramagnetic)
CO #H STl & W1 =6+ 8= 14

(i) CO— 6182, & 152 6 257, &' 257, [nzpf - nzpyz]ozpzz

Ff s giaa B | o ufgEeE B |

(i) 0, — 61S%, 6" 1S%, 6 25, o 257, 62P; [nszz - nzpyz], [n*szl - n*zpyl]

YT gelag™ = 2 (TFEDI)

(iii) B,—> 01S%, " 1S% 628, ¢ 2S° [nszl = nzpyl] (CREGEIR)
(iv) NO— 618% & 187, 6287, o' 257, 02P;” [ n2P] = n2Py2J,{n*2Pi = n*zpf} CREREEIR)
73. On treatment of 100 mL of 0.1 M solution of CoCl3.6H,0 with excess AgNOs; 1.2 x 10%* ions are

precipitated. The complex is :

CoCl3.6H,0 & 0.1 M fae™= & 100 mL & AgNO; & e & Ifidd a1 W 1.2 x 107 ST+ Fadifid

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]CI.2H,0

Ans. (3)
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Sol. 10 millimoles of

Complex or 0.01 mol

22
1.2 x10%ions = ﬂ mol or 0.02 mol

6x10%°

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

0.01 mol 0.02 mol
Sol. %A & 10 fael™ra a1 0.01 d4id

1.2x10%2

T HT I1 0.02 A1
X

1.2 x10%2 g =

[ Co(H,0), Cl|Cl, H,0 M=), 5 age |

0.01 91t 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 gadl 3 (HA) &1 pK, T Tdh gadl 8RS (BOH) &1 pK,, HAL: 3.2 TAT 3.4 B | S99 oa@vl (AB) &

faeraT &1 pH BrT |

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

gdd 3T TAT g &R P AGUl
1
PH = Z(pky, + PKa = pKy)

- %(14+3.2—3.4)

=6.9

75. The increasing order of the reactivity of the following halides for the Sy1 reaction is :
Shl afafrar & forg faw Bogst @1 srfAfoharcerdmar &1 ggar o9 &
CH3CHCH,CHjs CH3CH,CH,CI p—H3CO—-CeH,—CH,CI
&
U] (In )
D) an < @ <@ 2) () <y <@y ) an << @ am<@an <
Ans. (1)
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Sol.

76.

Ans.

Sol.

77.

Reactivity towards Syl reaction o stability of carbocation.
Shl afafrar & ufa frareledr o« wrdearRe &1 enfia

<1<l

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

[Stability order of carbocation]

[BTEIFRE BT MR %H]

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

famel 9w & SR, AW de AIREH S Bs TP o U1 UeRid &Rd § R W, 98 e o
Tdd 8/8 -

(1) Sl goTeia IEHEHe a6 &

(2) AT ATSEIES I B

(3) <N don HNRRM, Al & B A¥ge TRA B TW NO, A1 O, < & |

(4) SFT gRIT HET I9U &

4)

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

Mg &1 BEIFE R YqGd &1 8ldl g (@ffiday MgCOs.Mg(OH),® w4 H U<l BT B) oifdh Li &1 BEe
&RIT UG & T B 2

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

=1 wuravor & fou sifede! @1 TE HE Br—
o HO~_ _-CHs
: i;
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
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Ans. (4)
HO CH;
Ag NHa H* /CH30H CH;MgBr
Sol. @ Tollen's reagent @ Esterification @ Nucleophilic reaction + CH;OMgBr
/CH3
HO—C
\O CH3 \CH3
78. 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

9 FARA 9 S T dg STeid NaOH & | 1fAfshat &_all 8 A1 Tl H_A dTel I8 8l —
(1) ClO; @2 ClO; (2) CI” @ Clo™ (3) CI"@ar ClO; (4) CIO™ @er ClO;
Ans. (2)
Sol. Cl, + 2NaOH —— CI"+CIO + Na" + H,0
Cold & dil.
Disproportionation reaction.
Cl, + 2NaOH —— CI + CIO"+ Na® + H,O
SR
fawArgurieRoT st

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

reaction ?

AFMATSSYA Afafhar # 99 | | o 1 AIfe AT SR & A8@yel A5 S BN P

OCOCH;s; NH, NHCOCHS; OH

1) ) ®3) (4)

Ans. (2)
NH,

Sol. Conc. HN03+ Conc. HZSO4

NH; NH; NH;

@ @r
+ +

NO,

NO,

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

BRI : VAfe ol Aegm § YR o 9 § g8 #el el ® iR #ew@yol A ¥ el Sd|
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

WRIFAZE B IURAMT ¥, 3-HYA-Ue-2-§9 HBr & Y AfATHAT A R (F Adhed TG 9T 8 | ST
@ fog w1 Bfew aeafaal o G 8 —

(1) =y (2= (3) IR (4) &

®3)

4 2
HBr

5 3 / RZOZ

3- methyl pent-2-ene

Total stereo centers = 2, Total stereo isomers = 4

3 /

Zozlhv
Sﬁ%ﬁr—c’ -2-39
zga%rﬁq$a:2,zga%rﬁqwmiﬁ: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(ko/ky) is equal to : (R = 8.314 I mol™ K ™)

a1 aifafsansli, Ry o R, & U4 =REm@i@ U UH o & | Ry @ A6 ol R, @& Afhav Hoi 4@

10kJ mol™ sarer 2| afe &f¥fhar R, @M R, @ folU 300 K R &% fAudic $ael: k, a1 k, &
In(ko/ky) 71 5 9 fFda a_maR 8rm ?

(R=8.314 Jmol ™ K™
(1) 12 (2) 6 (3) 4 (4)8
3)
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Sol.

82.

Ans.

Sol.

83.

Ans.

Sol.

k, = Ae Ea/RT . k, = Ae(Ea-10)/RT

10 10
In| =2 |=—== — =4
(li RT 8.314x10°° 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.

3 IrfaRad =g I WiAfed Aifiid 2 |

o}
Ig 99 WHfed B9 & HRUT T B Ve HH R B |

The group having isoelectronic species is :
I8 gu forad aagarag Wit 2, € —

(1) O, F, Na, Mg"

(3) O, F, Na‘, Mg**

(4)

Isoelectronic species (AHsAdEH TEM) :

(2) 0%, F", Na, Mg
(4) 0*, F, Na*, Mg*'

Q)

0%, F, Na*", Mg®* (All contain 10 electrons) (F¥! # 10 goidgi= Sufkerd 2 )
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84.

AnNs.

Sol.

85.

AnNs.

Sol.

Sol.

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?%

BISSIoH WA & i IR el &7 G 8I:

(< ReRTd h = 6.6262 x 107> Js ; Seidei= &1 g9 = 9.1091 x 107! kg; Seiae & 349 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
@)

r]2

R=0529 L A
Z

2 o
=0.529 2 A
1

o

=212A

The major product obtained in the following reaction is :

=1 aifaforan  ura e STe R
0O
0
DIBAL—H
COOH
OH OH
Q) CHO () Q\CHO 3) Q\CHO &) 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 37 qHl &1 &9 arg R Vfesgss # uafid &rar
CHO

=
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86.

Ans.

Sol.

87.

Ans.

Sol.

88.

Ans.

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

o 3 9 9 @ sfAfha sroeiue (<ETRT) SrfAfshar @1 SereRvr '
(1) XeF, + PFs—> [XeF]" PFg (2) XeFs + H,O —> XeOF, + 2HF

(3) XeFg + 2H,0 —— XeO,F, + 4HF (4) XeF4 + O,F, —— XeFg + O,
4)

1, 2, 3 are non redox

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

1, 2, 34 IS 2 |

4% O,F, JTRAGRE B T XeF, JTaRE 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 Bold Bbiwd 99 GXedl H e Bl B IR 39d (e Ad B PR oIS ‘@’ B, A1 s
fireed 3 a1 WA & 9 |afdmead o Bl |

1) 242 a 2 V2a (4) 2a

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

So, 2R = &

J2
FCC & forw \2a=4R

37d: ZR:i

NG

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 $T AlfeTd adv ‘X' A= H,SO, & AT gegarse <l © | ‘X' 37’ Seid CaCl, fiere &
A1 IfAfhaT HRaT & IR BT AALT AT ¥ S KMNO, & 37l faera &1 T 9917 <aT 8 | X' &

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

®3)
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Sol.

89.

AnNs.

Sol.

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,SO,+ 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 fiest # fLdigd (ppm) WR @ 1 FomeEi @ A g |

F =10; SO5 =100; NO3 =50

g/q I Sl STl ufaee ®1 99 @ forg rguyed 9T B/99 €, B/
(1) SO5™ @ NO3 &Mt (2) 53 F~

(3) W1 SO2~ (4) 1 NOg

)

Acceptable level
F~ upto 1PPM

NO3 upto 50 PPM
S0O%" upto 500 PPM
AR &R

F 1PPM T

NO; 50 PPM d®%

S0%” 500 PPM T
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90.

Ans.

Sol.

Which of the following, upon treatment with tert-BuONa followed by addition of bromine water, fails to
decolourize the colour of bromine ?

91 7 |4 D tert-BuONa & &1 Ifigd &3 d1 SMH o & fAam R, 99 & 3 & TREH & H
3Tl Br 27

CsHs O
oI T o T

0]

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.

tBuONazﬁﬁTaO/ \| Vbl T8l a7 & 7 SIS T4 9ol Bl eI B 7 argaed ®
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