RITS-39-SOLUTIONS PAPER-1 MATHEMATICS
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Ans.

Sol.

Ans,

Sol.

Consider quadraticequation x* + 2(1 + sina)x + cos(B—a) + 2sina — cos(B+a) = 0,
o, 8 & [-2r, 2n1] does not have distinet real roots, then numberof ordered pairs (o,
s

AT 5@ AT «F + 2(1 + sina)x + cos(d — a) + 2sina — cos(d + o) = 0. a,

0 e [-2x, 2x] % fafs= arafas g@ a9, § =@ (o, 0) B T2 T

(A) 0 (B) 2
() 4 (I 8
(D)

Jlvenequation
%2+ 2(1 + sina)x + 2sina(sinf + 1)=0
D=0
4(1 + gina) — 4. 2sina (sind + 1) <0
1+ sine + 2sing — 2sinasind — Zsina <0
1+ sina < Zsinasing
ginf = 1= sina
or sing=-—1=aina
total 8 ordered pairs.

Let 8 be the sum of all possible value(s) of 8 in [0, 2n] such that
Beot®0 — 1 Teoth— 12 =0, then value of [S] is

[Note : [S]denotes the largest integer less than orequal to Sand 71— {—2 <]
i

Ol S, A [0, 2n) ® 0 @ weVE WAl w1 AR W OIFR % 1E
eot?d — 17cotd — 12 = 0 21, & [S] FTEF 2

[ [S], S & FO MEEL Tevd T B 90§ a9 H_E{ 02

i

(4) 9 (B) 10
(©) 11 (I 12
(B)

Scot?f— 17coth—12=10
Seot®0 — 20cotd + Jeoth—12=10
Seot@coth—4) + 3{coth—4) =0

cotB=4 & coth =—§

Llet cotfi=4 & cntu=§

L¥

Sum ofvalues=n-a+E2n-a+n+ B+

=dn+ 2(B-w)
é.4+1
cnt{B—u]:S, =-1
3
B o
51

. . n n
Sum of values= 4m— -

2 2



Ans.

Saol.

Ans.

Sol.

LetA=16,10, 14, ........ , 1002} and B is set of divisors of the integer 360, then
S(A - Blis

[S(A) denotes sum of elements in set A

TAIA={6, 10, 14, ........., 1002} 921 B, YU 360 % W1 &1 Hg=a 3, ASA 1 B)
il

[S(A), TH==g AT AETE! & ArTEE &1 29 ¥

(4) 145 (B) 154

(C) 156 (D) 162

(B)

Elements of setA areindn+ 2 from. n e N
360 = 2% x 32 x 5!

Sum of common elements

=2[(38%+ 31+ 3%+ 51 - 1]= 154

InR% line L:F = (-i- Ej} + ifai + bi,'l- , where 4 isreal parameter and curve

a
C: y*= Bx, Ifline L touches curve C, then sum of all possible values of b is:
RZH, 30 L: ¥ = (=i — 6)) + Mai + b)) , &1 ). amafas g=eaq =% O v2= 8x 7

ofs 7 1, 5 C F1 009w L A % F T T T 3 A A

(&) 3 (B) 6
(C) 6 (D) =3
D)

L : Passes through (=1, =6)
b

Letslopem | oy = =
a

ling:y=mx+m-&

+

for tangent m - 6 =

il =B ™
\'\mz

. 1/
ﬁm‘t+ﬁm—1=ﬂf =
".] |'|T|12



6. Ifthe length of the sides of triangle are 3, 5, 6, then which of the following is/are
true 7

8
(&) inradiuz of given triangle is J;

45
(1) circumradius ol given triangle 12 4— 4

() inradius of given triangleis EJE
7

45
(I3} circumradius of given triangle is odid

Afs fav= =1 et =1 wwansat 2, 5, 6 71, 91 = 8 3 S @ e 59 dmEn 7

(A) 53 73 fv =1 st Jf Eg
45

(B) T3 A Tay= w1 wRErm T fau

() T3 7 Fay s =1 s E\E il

. 45
(D) T3 A e =71 w0 T i |

Ans, (A, B)

Sol. A=+T421=56

T
i

ﬂJE
8 \7
p=abe_ 45




Ans.
Sol,

2
Let A=|0
(W]

0
1
2

2| 1f A" =aA? ——— A + bI, (where I is identity matrix of

order 3), then select correct option(s)

2 0 0
AMA={0 1 -2 %IﬂﬁA":aAI—éA+hI,(ﬁffLﬂi“ﬁ3ﬂﬂ?ﬁf§ﬂR§
0 2 4]
B T, 9 wd famen/fagedl m=aa wifan
y a=- b=t
w053 B =y
1 9
© a=1g (D} 3
(C.,D)
Characteristicequation
2—-x 0 0
0 1-x -2 =0
0 1 4-x

2-x)[(1-x}4-x)+4)=0
(2—x)d—hx+xZ+4]=0
(Z—x)[x*—Bx+8]=0

uuul

—x% + Bx? —Bx +2x*—10x+ 16=10
' 7x2+ 1Rx—16=0

AT _TAZL 18A_16I=0

16A-1 =A% _TA+ 18I



Ans.

Saol.

Let f: R — (0, =) in a continuous function such that

1
J(x)+——=e*+e" ¥xeR, then
fx)
(A) numberofl such functions f{x)is 1.
(B} numberof such functions f(x)is 2.
() area bounded by v = f(x), x-axis, ordinate x=—1 and ordinate x= 1 can be

1
E e ey
e
(D} area bounded by ¥ = f(x), x-axis, ordinate x=— 1 and ordinate x=1can be
2e-12
OFI [ R = (0, =) HTF S FeR @ ygR 2 f(x}+ﬁ =e*+e* YxeR A,
X

G|
(A) THEeEl f(x) %1 W= 1 2
(B) T8 weml f(x) =1 = 2 2t

(€) y= f(x), x-37F, FIZ x = — 1 99 FMZ x = 1 GRI GG SAEA e— 1 FrmEat
e

D) v = f(x), x-314, FE x=— 1 AU x = | G =G GFa 2e -2 ST @M 81
(C,D)

: 1

3 =, x A -X = ﬁ
Jlx)—e® + 760 o
e' —f(x) _ 0
e’ fix)
(fix)—eMe*fx)-1)=0

= fx)i=e*ore™

{@, x2=0
or

(flx)—e")+

e, x<0

e, x<0
or
-0 xz0

_i'exdx =g-1
il

1
_[c'“dx =1 L
i c

1
Areacanbee—1+ 1-
e

or e-1+e-1
1

or ]—1+1—-
e e



Ans.

Sol.

Let o, B, y are positive numbers and 2q, B, y are in harmonic progression. If the
roots of quadraticequation (fy)x® + (2ay)x+ 2Zafi = 0 are real, then which of the

following isfare correct?

W o, b, y YFTEE A E A9 20, B, y TOOEE At # #) aft fomm At
By + (ay)x + 2ep= 0 F e awatas 2,1 7= 93 FEE A w8 erEn ?

&) |y— L4a| = 44/3a

(€ |v-1do|= 843a

(A,C,D)
2a. B,y in H.P.

1

LI

1
y— in AP,
T

]
= =

: .1 5 1 1
(Given equation — X"+ -X+—=10

2ot P Y
D=0

[l 4.2 1
&) 2oy

e —280y+ 40t =20

(&) -3)wee

> 83

T _i4
44

= F}'—liulzﬁﬁa

® ly-14al= lﬂdﬁa

day
Qo+



10.

Ans,

Sol

Consider z,, z,, 24, 2, are four distinct complex numbers. Let z, and 2, are roots
of 2% — 10z,2— 11z,= 0 and 2,, z; are roots of 7% — 10z,2— 11z, = (. then which
of the following is/are corrvect 7

TN 2, 7y, %, %, R S0 OF0a 547 O 22 - 102,27 - 112, = 0 ® Y6 2,990
7, FAM 22— 1022~ 112,= 0F Y@ 2,, 2, T, 9 T F 9 w270 vt S/ 7

(A) 2y + 2y <y + 2y (B) 2 + 2y > 2, + 2y
() fy — ey Tl — Ry (D) hy—dg <8 — 2y
(A)

zg+2z,= 10z, 2§ -10zz, - 112, =0

7 + 2z, = 10z, z.f -10z,z, -11z; =0

Zy+2,+2,+2,=10(z, +2))

ey +zg) =2y + 2y L
T — By = ll{zl—z,1:| s
(zy—zZ)zy+2) =11z —2y) )

z + 2y =121 &z, +z,=1089



11. Considerthe system of equations
px+qx=0
rx? +sx =0 where p,q.r.s < {2.3.4,6)
Statement-I : The probability that the system of equations has two solutions is

9
64
Statement-II : It is given that the system of equations has exactly one solution,

12

then the probability that p=1ris 55

o At w1 T
pxf 4+ gx=10
rx?+sx =08, el pqrse (2346

FUF | THEI F A 3 9 29 B w5 wifgEa % #

O T gy S SRR O M g I fﬁ ¥

o TE T w A -

Then the correct option(s) is/ave ;

(A) Statement Iis true (B) Statement 11 is true

() Statement [ 1s false (I Statement 11 is false

(A) FE | T E (B) T |l T Em

(C) 97 | AFT T (D) T4 11 AT Em |
Ans. (A, B)

Sol. St1:0:=9
I 2]

p=1=q:>16pair5
r 5
E:E:ﬂm.E=§=ﬂ = & pair
r 3 =& r 2 s :
1

Bt 8 Pon_M = 8 pair
i T 5
p_1_gq p q
—_=— or —3: 2 [
g : : = 2 pair
p 3 g _p 4 g
= = T = = 2 1
e =8 s = 2 pair
Probability = 26 = 2

dxdx4x4 64
St-2:p=r, thenq=stotal favourable=12x 4

73 2
Probability — 124 _12

20 55



12,

Ans.

Sol,

Let gix) 15 a real valued function which iz continuous function on [, 2] and
differentiable in (0, 1), then which of the following is/are alwayscorrect ?

(A Iinl1g{:¢} exisd

(B) hn} [E g{x}:| exist, where [A] denotea greatestinteger less than orequal to
L

A

© |g{b}|—‘g(%]

b

I
< [lg'x)dx ¥ b=(0,1)
[k

(L)

1
g(b)|< [(1g'x)|+|g(x) [)dx ¥ be(0.1)
i

T g(x) TANaTa® OF %o 2, S S0 [0, 2] B Had e aar st (0, 1)
HATFEHE &, 9 = H 1 Y ged WE BEn 7

(A) lilli'lgl:}i} it agauf

(@) l,ff}[%g{x)} T 2m, =727 [A], A § F9 9 SR TEEE [UIE S T

1
gih)| - ‘g(_mj

I
@) jgb)| < [(lg'(x)]+g(x) )dx ¥ be(0,1)

(L)

1
gﬂg'(xndxvhe(n.n

(A, C, D)

e{x) continuous = lin;lg(x} exist
N—s

Let be(0.1)

] ] I
[ g'tde < [ 1g'(x)ldx < [lg'(x) dx

110 1714 i

1
g{b}—g( 1{))

L
lg(b)| - E‘(ﬁ]

1
(b < E[|E‘{x}ldx +_g[11.ﬂ]

1
< [lg'(x) dx
]

|
< [lg') 1dx v be(0,1)
1

! |
< £1g1{x}l |dx +_[[ g{x)|dx



13.

Ans,

Sol.

14.

Ans,

Saol.

-

. 2y
Let fip,q) = (2p+ q)7, hir) = [r' - ;] and S(p, q, )= f(p. q).h(r), then which

of the following is/are correct ?

(A) Coefficient of p'q” inexpansion of S(p,q.r) is2'2.3! 51.7*
(B) Greatest coefficient in expansion of S{p,q.r) is 219,35 7%
(2} Numberof terms in expansion of Sip, q, r)is 80

(D} Sum of coefficient in expansion of Sip, g, v)is 2187

[2

,. ; 2Y ;
A f(p, @)= (2p+q)7, hir) =[r‘ - ;J FAMS(p, q, ¥ = f(p, . h() A, AF=AER

EARETE a8 e A A
(A) S(p,q.r) FIMR T plgtFoms 212,30 51 728mm)
B) S(p.q.r) F TR T TEem s 21932 74
() Sp, q, v)F THR D= FT =080 T
) S(p, q, r) T TARHIPNF FTIRTHS 2187 TOT |
(A,B,C,D)
v 9 £
S(p.q.r)=(Zp + cl}‘[r2 ——]
T
coefficientof plq?=70,21.9C(-2)"
:2}335.7'.!
Numberof terms=(T+ 139+ 1) =80
Sum of coefficients = 37.(-1)" = -2187
Numerically greatest coefficient
= Product of numerically greatest

cocfficient in f(p, qrand hiy)
= Tcﬁr 25.5'(3;1,(—2}‘5 =9 1:33:3-?:-3

A+ A A+2
Let ak' +ba” +cr® +dh+e=|A+1 -2& A-1|beanidentityin’, where
A-1 A+2 2A

a, b, o, d, @ are constants, then the absolute value ofa + e 1=

k. A A+Z2
o ak! +bat e +dhre=| A+l =24 A-—1|, » HUE wEEiE 2, =@l
L=1 A2 2%

a b e d e FTE A a+ o T AEFTE EW
(1)
Puth =0
0o o 2
e=(1 0 -1=4
-1 2 0



15,

Ans.

Sol,

16.

Ans,

Sol.

Let x;, X5 ........ x,, n € N are different values of x, where
T — 2.x))

x=(16++-900)" = (16 =+-900) "~ , then value of '='05 is

[Note : |A] denotes greatest integer less than or equal to A

HHAT Xy Eag swse By B € N, % % fafy= oM %, =l

n

— 3
x = (16 +-900)" = (16 - /-900)"" =, & |=125 T wE A

[ [A], A § %5 71 909 9308 TO0F F1 90 2]
(5)

(16 ++-900)"* =5+51 or -5~ 3i

(16- J-enn]l” —B-Bieor—54i3

x==861o0r 10 or—-10 or —Ai

Zn:{:-:i’*] = 364100+ 100-36=128

k=l

Let (ax? + by —c)(ax? —cy? + b) = 0 represent a hyperbola and an ellipse, where
a b, ce -3 -2 -1, 1,2 3} IfN is number of possible ordered triplets (a, b,
¢}, then units digit of N is

oA (ax? + hy? — e)(ax? — ey? + b) = (0 TF AfTREE 91 TG F o F=44 1,
Ha&la, b, ce =3, =2, -1, 1, 2, 3} &1 9z N, 9ya ®iaa 51 (a, b, o) ®1 9221 &,

AN FTTHE AT T
2)
Case-l: ax® + by* —c =0 ellipse
& ax® — ey® + b = 0 hyperbola
then a. b. ¢ have same signanda=bh
=5 36 triplets
Case-I1: ax? + hy? — ¢ = 0 hyperbola
& ax? — ey® + b = 0 ellipse

then b, ¢ have same sign and a, ¢
have opposite signand |al # | ¢|
= 36 trplels
: 72 triplets,



Ans,

Sol.

Let Curve ¥ = x* + 1 passes through point P(a, b}, a # 0 and tangent and normal
at point F intersect x-axis at A and B respectively. If area of civcumcirele of AAPB
is minimum, then value of [24a%] is

[Note : [X] denotes the largest integer less than or equal to X]

U EE v = x% + 1, I Pla, b), a = 03 T 9w fasg PR i w8 e
A AfYERE x-375 B EE9: A 991 B W Wias w3 € Al s APB % ufegh m
ST =aa B, W [24a%) ORI

[Fie: [X], X ¥ %5 71 a0& 9509 T0F 9 2]

(3)
P(a, b)=(a. a*+ 1)
dy
- - 2
dx "

2
A[a— -l .n], B(a+2a(a® +1),0)
2a

AAPB is right angle at P
Avea minmimum = AR minimum

W
; = i <) R
— Zala” +1)+ = is minimum

-

5

i L3 - . .
= 2a% 4 5 a+ = 15 minimum

s |

s =B+4T3

it iz minimum at 8~ =————— by first derivative test

24



18,

Ans,

Sol.

: =1 [wv-2[ |z-3
In R, consider plane x + y+ z= 18 intersect the curve | | ¥ | :| |
1 2 3

at points A A, . AL IfSisavea of convex polygon whose verticesare A, A,
......... A, then the value of [ﬁ] is

[Note : [S] denotes the largest integer less than or equal to S|

x-1 _ j,f—2|=|z—'3|

WITFA, Ag

RIH, A AN x +y +2= 18 TE

1 2 3
A, R W w ¥ A S I TEYS W awee # i et A A, LA B
[Jg]mqﬁﬁm
[l : [S], S 9 F0 = =ER EAE NS F T 7
71
x-1 |y-2| |z-3]
1 2 3
we get line
Bl _g=g 235
1 32 3 i (1)
Bl _g=g 235 )
R o)
-1 wy-=2 =z-3
I = < 8 see )
-1 y-2 2z-3
e — {1\-’}

1 2 -3
intersection poinis of these lineswith planex+y+z=18 are (3,649, (-2.8,12),
(7~10,21)

S=363



19.

Ans,

Sol.

Ans,

Sol.

RITS-33-SOLUTIONS PAPER-1 PHYSICS

Acylindrical can is rolled along a ruler as shown, The canrolls over twice while
moving from A to C. The diameterofcanis:

TF SeHER F9 AR T TR SR e T T I R AN CTE TR
R T AR TR ¥ | FA F A R -

A B &
0 5 10 15  lem)
(A) 2ecm By 2.38 cm
() 239 em (0 2.4 cm
(D)
_air  7.5cm 5 387 <9 4
T

The nuclear reaction James Chadwick used in his experiment to identify the
neutron was o+ ''B— n+ "N Assume that the a particle had energy 5.3 MeV
and that the "B was at rest; M(''B} = 11.009305 u. If the kinetic energy of the
MN is 0.8 MeV, what energy would the neutron have ? My, = 4.00260 u,
M, = LO08GT u, My, = 14.00307u

FATEF James Chadwick ZR1=2ZH #1 7e=F % fom Tl 78 whm 8 wae 7w
AafEa ¢ + 1B n+ VN 9T OF o FOF =153 MeV draen | B e
e M(HUB)=11.009305 u ¥ 3ft 1N i 7ifes T 0.8 MeV BH=EH # 5= =0

Frit
(Mj, = 4.00260 u, M, = 1,0086T u, M, = 14.00307u)

(A) 4.5MeV (B} 4,15 MeV
(0} 4.35MeV (D) 4.65 MeV
(C)

Q= (M + M) — My + My)
=-0.000165=3931.5
=—0.15 MeV



21,

Ans,

Sol,

Ans.

Sol,

Anequiconvex lens has an aperture of diameter 6 cm. At the centre, its thickness
18 0.2 cm. Ifit 1s made of material of refractive index 1.6, what is its focal
length ?

TF THWE O F ERF F1 AW 6 om T FF W FIE! ARE 0.2 em T AR AW
1.6 AERHATE =161 91 A9 A G T e g g 7

(A) 11.6em (B) 245 cm
() 37 5em () 19.5cm
(C)

Ri=(R-0.1)2+ a2
=R2+9.01-02R

R=45.05em
1:(“—1)[1 — 1 ] :Ex-:i
f R -R 10 45 75

= =37.5cm

A rvod of specific gravity 0.7 is found to be stretched by one millimetre when
suspended vertically and loaded with a weight of lead ofapecific gravity 11, the
volume of the weight being equal to that of the rod. What fundamental
(approximately) frequency will the rod alone emit when clamped at the middle
and rubbed longitudinally ?

Tafmee e 0.7 9 TF 2T 31 FArR Ted @ T W G TEe 11 S @i #5
R TRFH T T T UF (e i A e ) R AT es F T TR
T= O B BTG B T LA 1 A TIEA W R T T3 5 R g A
(e B 7

1 [1100g I 11x10°
A) ;qJTDE (B) ,Hi 5 .
1 [770g 1 |[7x10°g
2 et e =
© 54y 3 © 51

(B)

1xVxg_ o 1x10°
A ¢

11Vg  Yx10~
Vit

1=H:-<1I[f|"4

]

p® . 1 ¥ 1 {11210°
20 20\p 2V 07



Ans,

Sol.

A raindrop as it falls through fog or mist collects mass at a uniform rate. The
drop starts from rest with zero radius and remains spherical at all times. The

acceleration with which it falls
(A) is constant and equal to g/2

() increases with time

(B} is constant and equal to g/3
(DY decreaszes with time

oE I o S FIEd 1 9 RS T U 72 O oA TE T F e 2 ) TR
TormarrEa @ v o & W e v 2 & e w 9eE e o T 7 | 9 o

o A e &, SO oe
(A) Troaae g/2 & aE
(C) WA & A S S |
(A)

dm e

di
mgdt = (m +dm) (v+ dv) =mv
= mudv + vidm

mdy  wdm
mg=——+——
dt dt

dv _ vdm g-Kkv
dt dt kt
4= L

— g t
dv . v

di
dw " Vv g
dt o

Ildv+ vt =jgtdt

| S s =]

(B) Faaaw g3 F A B |
(D) A99 & T4 923 S |



24,

Ans,

Sol.

A long eylindrical conductor whose axiz is coincident with the z axis has an
internal magnetic field given by

B= %(33 ~ 2r)

where 123 the conductor's radius,

J ma’
(A) The total current flowing in the conductoris —

. byl ma’
(B) The magnetic field outside the conductor is P
I

() The current density is maximum at the axis of the conductor,
(D) The current density is minimum at the axis of the conductor.

U o7 SIEHTRTL HIeT® B 574, 2 579 % A a9 39 2R T a9 e v
= &

B :M[Ea— Er)

Ga
& o = A
]' 2
(A) =TT T vETTEa FE am “z& T
] ma’

(B) =TETE F W grEEa 49 “’“ﬁr %

(C) STETE HI T T G e AT |
(D) STETE HI 374 T W e aE £ |
(A, C)
ol _ Rolo (35 _24)
2ra 6
J,ma’

3



Ans,

Sol,

A long cylindrical wire of radius r carries a current I that is uniform over its
cross section. Assume that the wire radiates like a black body into vacuum. Its
resistivity pis constant, andcoefficient of thermal conduetivity k 1z also constant.
Choose the correct statement (s)

(A) The maximum temperature ofthe wire is atits surface.

T
(B) The maximum temperature of the wire iz at a distance from the axis,

4

((7) The surface temperature isdirectly proportional to the radius of the wire.

(D} The rate of heat loss is inversely proportional to the square of the radius of
the wire.

T S UE T SRR AR 1 1 9 a2 TS T S I W A

¥ TR e o e v w5 v fare it e & | o winrs p

AYT AT T e k ¥ 9w =iea-

(A) TR H AFA AR IEE AR TR |

Ir |
() R 1 Ao aHE AE g - T E

(C) T AT, AR e i meE k)
(D) Fo0 216 %1 37, 90 31 o & 91 % sger ATl 21

(A, D)
o exmxtSL a2y B
dt dx X"

f
2nRIGT =ix P
iR

e
£

1

7]
R..l

T



26B.

Ans,

Sol.

Inthe figure there are four aves carrving positive or negative charge all of them
have same charge density 4, then corvect alternative is:

:’."IL

{A) The net dipole moment for the given charge distribution is 45AR?

(B) The resultant electricfield at the center and at any point on the axis passing
through point O and perpendicular to the plane of ares are insame direction.

() If a uniform electric field i1s switched on perpendicular to the plane then the
charge distribution starts rotating about x-axis

(1) Potential at the centerof the given charge distribution is non zero.

wEfviE Fo & =R =1 W TR A T L A A R e ¥ o wem

T4 -

(A) T 73 ey foararen % fordt i T et 445ARY %)

(B) F=% T2 IOt o i am =S ® 9 F onema § 9 O T e gt A9 W
Tt T e wfeommedt o &9 mam e 5 3

() af% 71 & Ty UF FuE o 49 = e o a ame fam x-ag @ any
U FHEAWRE FL A

(D) T3 773 o e % # W fava v E
(A, B)

p=13q,F

- szﬁﬁdﬂ % 3R (cosbi +5in6 j)
]

+T ?..RdeR(cmE!i+siﬂﬂj)

L
=60R" (i+])+2R*(-i-])
:ﬁ:aLR”-(i+fi]+2m3[—i+“j)

=42R* (1) +82R7 (1)

453 R2



27,

Ans,

Sol.

The kinetic energy of an electron is ¢ times smaller than energy of the photon.
Its momentum is q times larger than that of the photon, Inwhich ofthe following
cases 18 photon visible?

Tl wWae &t o= ==, B2 #1590 A o T FY T | TEE T FEH # gen o
o T st # | e 1 T frafa O wRm i &m 2

h
ST 12
(Take : ome 1.2 = 10712 m)

(A) q=100 (B) q= 1000
(€) q=10 D)y q="T70
(D)

)

b _he
2m  gi

p=4z

P_c P
2m g g

h 6.6x107%
Ime  2x9x107 x3x10°

1.1
=—x10™"" = 1.2x 10-12
9 -

(A) g=100=1=1.2 x 107%= 1200 nm
(B) q=1000=24=12 % 10°nm

@ q=10=1=12x10"=12nm
M) q=T0=1=343% 1.2 nm =400 nm



Ans,

Sol.

Two small balls of mass m each are suspended from O by light inextensible
threads oflength d. They are in equilibrium. Angle o is such that electric field
at Ois maximum. In this situation angle made by string with the vertical is o

W m SEAHM FEA 512 76 F A TEE e Araa e ar O 8w T
T eEEEn E E R o FAE | AR § O famm A afvmamdm @
ooty & Temien | 15 2R S T M WA

(A) o= 45" (B) o= 60°
mg —F 2mg
: = X 3 r:.,i = d =

© a=d 7 J3 @ q=d, 5
(B, C)

mg =T cos o

: kg ;= Tsina

(2d sinu)

kq”
tan o

~ 4d’mgsin®

K= COS oL

. 2k  [(4d"mgsin’ o coe
= —r - X [ 8
d* keoso
aJkmg . ..
E= 8 x sin™* qons
d
dE
=
do
§ R IE g
= sin"axcosa

-

2 oo R .
—Ecns‘ gxsin” oxgino=0

3 cos?u = siny

tana=\.l'§

o= 607



20,

Ans,

Sol.

Alarge tank has water filled in upto a height h. A small pipe of radins ris fitted
atthe bottom of the side wall as shown. Case 1-assume water to be non viscous
liquid ease-2 assume water to be viscous liguid. The exit is partially closed so
that the radius becomes r/2

T LR R

h| el

I R

(&) Incase 1, the velocity of efflux is quadrupled.

(B) Incase 1, the velocity of efflux remains almost the same.
(C) Inecase 2, the velocity of efflux is quadrupled.

(I} Inecase 2, the velocity of efflux re mains almost the same,

TF HE TEH h TATE OF T W A E | T - w5 v w1 ey EeeEn ww s
e E g wm e e ® ) wE- 1 O % A 5 9 -2 H e v
PR EE R e A b e et b At e 2 T e o) B o o e et R o B 1
(A) TEIO | HEETE I ST AR TR S E

(B) Wt | & afaese &1 am o 5O E w T

() THT9 2 B SfeE ST A = TR e |

(D) W9 2 T S| F1 3 e AaE E S I

®)

(1) v=4/2gh — undependentofradius
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Ans.

Sol.

A 24 emthick vertical glass plate of index 1.5 divides a tank, filled with water of

index 4/3, into two sections. A submerged swimmer in each section is 24 em

from the neaver face of the plate.

(&) they appear toeach otherat a distance of 69,333 cm

(B) Ifthe water is drained from first section the other swimmer appears to the
man in firat section at 58 cm,

(C) If the water 1s drained from first section the other man appears to the
awimmer in second section at 77.33 cm.

(13 1f the water is drained from first section the other swimmer appears to the
man in first section at 64 cm.

HATHE 1.5 TN TF 24 om S FEEET FE 1 0R 403 TR e e 89 I

w151 @ve d fawifaa w36 11 WS @vs 1§ UF 59 A0 O O # Heead wew 4

24 cm qﬂm%n

(A) FTEHE-A FT169.333 om TR Emm #75E)

(B) A% 799 @S F FAF] (AR o =7 0 T9H ES W q0® FSH a0F 58 em
F i i &m

(C) A% wam TAvE ® we w1 (T o = 9 E we a9 W w T W
77.33 em Ht 5 W fmm

(D) A% 799 @IS F FAF] (R o S 6 WAH ES W G0 I 5H 60 64 em
Fi T W g Tm

(A, B, C)

12.4

1.5+ x(0.5=1.624mm
(A) 50

24058 Sl

4.5

dist= 72 —% = 69.33cm

(B) NS=24 l—L +24 1—L
1.5 473

=8+ 6=14

dist =72 -14 =58 em

daPP=2»£l+34

4/3 1 1.5

160
dapp = 3

(©)

dist= 24 + 120 = 77.33cm



31.

Ans.

Sol.

Find the reading of the micrometer, The least count of the mains scale is 0.5 mm
and the circular scale has 50 divisions. Also, there are divisions further made on
the spindle. 10 divisions mateh with 9 divisions of cireular seale.

Wi TS T2 1 IISAE HE Fed | 9 TOH w1 AETaEE 0,5 mm AT gaEr
o W 50 WETE 1 FE S (epindle) T HFTEA 110 S GAEE 40 F 9 Wil @ e
foea £

fag4naTanl ol dae s
20

(AY 1.6 mm (B) 1.62 mm
(C) 1.624 mm (D) 1.626 mm
(C)

124

1.5+22x0.5=1.624mm
30



32,

Ans.

Sol.

Anideal gasis enclosedin a cylinder fitted with a frictionless piston, The piston
15 connected with a light rod to one plate of capacitor whose other plate is fixed as
shown. Initially volume of the gas inside the eylinderis V. Atmospheric pressure
is Py, separation between the plates is L, area of the piston as well as of the
capacitor platesiz Aand emfolbattery iz &, A heatersupplies heat to the gas so

ne g”

that pressure of the gas s givenas P=F, - , when piston is displaced by

adistance ]; Find value of n.

=eiER T Sem O AR T w1 ¥ ) e wafey w U e 4w
TEF T T S EA T A W g wie fe ¥, ot 3 | wwe S oAt
R AV, B | SEUSEa 5 Py, W E qe gl L, T au s e
FAFEE A TR T o 9F A9 o § | UF FE T F TR 7 W 1

]
nge”

P=P, - ¢
e 12

Fiia |

T e
—_T T
£

(2)

BRI o =1 a9, =/ g Z’ 70 T FLHE | 0 FHHA TE

pa+— L _pa
2AE

a




33, A refrigerator can be taken to be thermally equivalent to a cork board box of
90 mm thick, 6m* inner surface area. When the door of the refrigeratoris closed,
inside wall is kept, on the average, 21°C below the temperature of the outside
wall, Find the rate at which heat must be taken {in the unit of kW) from the
inteiror when the motor is running. [Take thermal conductivity of cork wood
K=5W/mK], Assume thickness is small as compared toother dimensions,

T TWIAE (WeiaE ) F FE EY H 90 mm HEE a9 6m? AAE 7T AT
T FF A 900 F T OO S TE © | S WA # e o = 2
AT AT 1 A A AR AT 2100 T T T S | v e e
TR B I AT E W (kW IR W) WO 2 2 i el ®i A e
K=5 W/mK @ | a1, 5= formedl %1 g O se9 71

Ans. (7
Sol.
dH  0.5x6x21
dt Ox107°
= 7000



4.

Ans,

Sol.

A nichrome wire of uniform cross-sectional area is bent to form a rectangular
loop ABCD. Another nichrome wire of the same cross-section is connected to
form the diagonal AC. If the potential difference across BD is V. the ratio of
1,/1,is found to be n. Whatis the value ofn ?

ityiven AB = 4 units and BC = 3 units).

D C

M —

1

A B

TF HEM FTES FTE GFH A0 TR AR F10F AT o9 ABCD ® 7 5=
TR E | WO S T2 ST SR U A IR AR 1w AC ® w0 H S S5
¥4y BD W fasmmm v, B 1/, AT 0 T B ¥ | o A R R 2
(AB= 4 FFRABC= 3 TFEH)

(8)

3 5 3

14

pf p
R="—:g¢aka —=1
a take A

X x-10 2x-10 1
+ + =)
4 3 5 10

X X 2x Z2+10 16
+ + —

4 3 5 3 3

15x+20x+24x 16 I

60 3
aox =320
_ 30
7 5g
320
_ 59 80
' 4 59
120

.[ 2-}‘23—1{]_&
’ 5 50
I,



36,

Ans.

Sol

A conductor AB oflength 10 cm 1z placed at a distance of 10 em from an infinitely
long conductor PG} carrving 10A. There is anotherinfinitely long conductor RS
carrying 10 A but in the opposite divection to thatof AB. [f the distance between
ES and the conductoriz 10 em, the work done by the conductor in moving AB
towards RSby 5 cm is given by n pJ. What is the value of n? Round off to nearest
integer,

Q S
T 1) cm FETUE TeE AB F110A SR AR UF 39 oA 90 PQE 10 em T
TR T A E | R 10A SRIEEN U A= A o =erw RS o o # e v
AB =t fardia o ez w &1 AR RS a9 FRA T 10 em A ABFI RS F1 R
5 cm ¥ S T HETE 3R T T 0 W T E n F1 O e ToE §
IEE]
(1)

poMebil[ 11
20 [ 10+x% 10-%

11,4
m:Fdx:“”-l-‘l?-'[J‘ L +I : ]
2n 10+x 10-x

=% T x10x5x0.1 [fnl[ﬁ+x|z —fulﬂ—xm

= lﬂ"ﬁ[t’]l u}
(.5

=10% % m3=1.09=109
alpd



36. A single coil of area 0.5 m?is held such thatits face is perpendicular to a uniform
magnetic field B=0.5T Itis given a sudden angular velocity of 2 rad/s. The coil
hasa resistance of 5C). It comes to rest after n revolutions. Fill nin OMR sheet.
The mass of coil is 1 kg,

HTFE 0.5 m? EE TFA TSl FI W UFR T A i wemE B =05 T
+ TOEY T AT F wEad ¢ | T AEEE 2 radie B o foan s ) e
F R 50T | 98 n FFE T F AT R § SN S 7 | w1 5eAEE

kg B &1 n W AW AW FHAA
Ans, &)

Sol. = M« DB

mr do _ _iABsin®
2 dt
d 1 . do
oo Sl P 0 0 hese
dt RKB E|mﬁﬂt

1
R
mr’ do  A*B*sin®6 do

2 dt R dt
2 0 g

nﬂ;tr _[ do = -A"B* j sin” 6do

mRr

g K= A'B® xnn

mRr‘m,
-

C 9nAR?

mReo,  1x5x2 i
2 AB®  20%0.5%0.25

= n=



RITS-33-SOLUTIONS PAPER-1CHEMISTRY

37. Following plot is given between surface tension of agueous solutions of four
different aleohols versus % w/w of aleohols : Methyl aleohol, ethyl aleohol | n-
propyl, aleohol & n-butyl alechols
Which of the following is correctly matched ?

3
-
B
- 1}
3 11
£ —
= werrht % of nlechol
AR AP UTF Rl % =l faedHl # TS a8 F a8 Tewiete ®1 % wiv &
i T4 srE o &, Ofe tewrfe, iy tesrte, i, Tesmk 9
n-Ffee T
s o s g gafea & 2
(A) IWV-n-butvl aleohol (B) 11 - - propyl alchol
{((C) III - ethyl alchol (1) IV - methyl alchol
(A) TV- n-SATEFER (B) 11 - n - W@ ue e
() 111 - e uekE (1) 1V - Biegs wea rEle
Ans, (A)
38. For a reaction value of Arrhenius parameter A = 107 571, If half life for the
reaction at 1000K is 693 seconds then activation energy (Ea) for reaction is
[Use: InX= 2.3 log X]
TF At % o A T | AR A = 107 s 71 1000K R afafFEn #1928
A 693 AEve T, 3 AtafED F1 afwawm =9 (Ba) ¥ [T EL - InX = 2.3 log X]
(&) 23 keal f maol {B) 46 keal /f maol
(C) 230 keal/ mol (D) 460 keal / mol
Ans. (B)
Ea
Sol. logk=logA- ————
84T 9 3RT
0.693 2 E
log ! =logll' - 2
693 2.3 =2000
39. Which of the following is an example of pseudohalide ion ;
(A) Cyvanamide ion (B) Cvanate on
() Both (A) and (B) (0} None of these
19 1 9 14, =50 T00EE SIPA T UE TR
(A) HEAEES A (B) A2 HAFA
(C) (A) @M (B)=F (D) T8 B FTE T4
Ans.  (C)



40.

Ans,

41.

Ans.

42,

Ans.

Which form of 50); 12 a cyclic trimer ?

SO, F1 FFE T4 UF =HE few 17

(4) «-S0, (B) p-S0,

(C) v-80, (D) None of these
(C)

An pargniccompound A C,H, O, isreadily oxidised by HIO  to two compounds
CeH ;O & C4HLO both of which furnish crystalline semicarbazones. The
compound A on boiling with cone. H,80, furnishes two isomeric ketones with
different proporfionsidentified as 2 2 3 trimethylcyelohexanone & 2.2 6 trimethyl
cyclohexanone. Als

Compound A is

TE FREE AT A (CgH 0, ), HIO, 571 2 8§ At S 2 90 C.H 0
A 1,0 T T FH TEr=eis TiwEeE 990 £ 90T A F A 1,80, ® WY
e Aty S S S T sen e ¥ T e, 0 3 T T
YT 2,2, 6 TEU= AEaE e ® B0 U Tea S | AR

I
OH OH oy
©) D—A ©) Q—(I?H—C H,
on YH OH OH

()

In fluorite structure [CaF ,-type]. Which of following statements are/ is true ;

(A) Anionisinside a cubic void made by the cations

(B} For each cation [('a®"] there will be 12 cations [(a®"] which are its second
nearest neighbours

() Foreach anion [F] there will be fourcations which are its nearest neighbours

[} L]

i
([ The clogestdistance between two aAnions is o where a= edge length.

FIARTR T [Cal - type) B, i A s s wd £4 -

(A) TR ST BT e O T Tl # s fem

(B) W SFEA [Cal'] ® Tl 12 9ARR [Cal' | THE0 S oo i feean v2nir e
(C) T WO (V] % ol R uere T AR W s e T #

(D) &1 oAt & oo fawean 71 % . et a = T o
(B.C.D)



Ans,

Ans.

45,

Ans,

46.

Ans,

Forthe galvaniccell shown below :

Pt.CLi(g) | ECl(aq) | | ECl{aq.) | AgCl(s) | Ag(s)
Cell potential will increase by :

(A) Adding KCl(ag) to anodic compartment

(B) Adding KCl(aq.) tocathodic compartment
() Adding AgCl tocathodic compartment

(D) Increasing pressure of Cl,(g)

i Femard T e g

Pt,CLy(g) | KCl(ag) | | KCl(aq.) | AgCl(s) | Ag(s)
= Tord e fava 9= 8 1 foas gr=em

(A) T 9T H KOl e

(B) #4if=g ym g KCl=w=ig) faem 8

(C) FAiT=T 9 Y AgCl(sens) e 4

(D) Cl,(g) FTaE = A

(A)

Which ofthe following is/are CORRECT statement/a 7

(A) H, ismore rapidly adsorbed on the surface than D,

(B) H, reacts faster with Cl, than D,

((C) The density of ionie hydrides is greater than that of the metal from which
they were formed

(1) LiH is most stable hydride among all group 1 hydrides

Feddsma s w2 7

(&) D, % e H,, T s def @ sfvifen d

(B) D, %1 e H H,, Cl, % % S T 3 fen e £

() ATITE TRSEE F1 T SN M F1 e § aAfus sm e ema A e R ¥
(D) = [ % W EEEEEl § 4 Lill 9aiias tarl aEsns §

(A, B, C, D)

Which ofthe fbllowing produce two types of oxyacid when completely react with
water !

e 8 BFF, 99 F Wy o w9 @ fE #0F 2 v & At o 3 1

(4 CLO, (B) Mn,0-
() NyO, (D} NCL,
(A, C)

Which of the complexfes isfare optically active and paramagnetic
T = T e W Wi A ST A

(A [Cr(gly),l° (B) [Pt(en) ] *

(C) [Ru(en),]*® (D) [Znigly),]"

(A, C)



47.

Ans,

Ans.

48,

Ans,

(OH
Ph—(—C=C-Me ++> Product
Mo
Correct statement about product ave :
()
(&) Ph —(l‘-=C H- iIC!—I"r'It:'-
Me
(B) Product decolorise Br, solution
() Produet gives Ag mirror with Tollen's reagents
(1) Product gives Yellow precipitated with NaOH + 1,
OH
Ph—:'l'.—tj =C—Me+> BRI
Me
R F A md we -
()
@& Ph—C=C H—E?—Pb'le
I'llrle
() 9T, Br, foers =1 4mm wwa &
() ST |, 2eFT ATYEHE F WY Ag TIMEm A

(D) 39, NaOH + 1, % s ofen #=dm 3m ¥
(A, B, D)

What are incorrect statements regarding nitration reaction with different organic
substrate?

(4) For PhUH o/p ratiois less than1

(B) For PhCCl, , meta product is the major product

(C) For PhCH,Cl, ofp ratiois less than 1

(I) For PhCHC, , ofp ratio 1s more than 1

FE- AT FTEE (AR F WY TR S ® A e w e E-
(4) PhCH, % fod ofp 510 1 SF0 &

(B) PhCCL, % ford, S 5mm , g 5w &

(C) PhCH,CL1 % ferdt o/p a7q7@ 1 S %0

() PRCHCL, % ferd o/p s7ma | A aafas 2

(A, D)

To carry out 1-butanol to 1-pentanamine which of the following sequence of
reagents can be applied.

| AR F1 1 T=AEE W TG w5 F o, T 0 9 athewl # 200 79 w5
T T -

(4) PBry; NaCN ; LiAlH, (B) SOCL, ; HCN ; NaBH,
(C) HCI+ ZnCl, ; KCN ; H,(Ni) (D) PCC (CH,CL,) ; NH, ; H,(Ni)
(A, C)



B0,

Ans,

bl.

Ans.

b2,

Ans,

53,

Ans,

54.

Ans,

For the reaction :

Ag) + Big) = Clg)+ D(g) : A(3"=—840 cal

At300K A & B gases each at partial pressure of 0.2 atm were reacted. If degree
of dissociation of A(g) is o find value of "9a’ ? [Use : In 2=10.7]

Affean ;

Alg) + Blg) = C(g) + Dig) F e ; AG" =~ 840 cal

300K T A9 B YT 19 0.2 atm ® Ao =@ W wn w5 ¥ Ag) ® fdem it
O o 2 9100 % OF F1 70T FiTed ? [T EL: In 2 = 0.7]

(6)

Anagueous solution of soluble salt B,X has concentration of 0. 11,

faememm B,X & i faer #1 9 0.1M &

(liven data (FE AT E) .
Ky (BOH) =2 % 109
K, 1,X)=2 % 1077
K, (H,X)=5x10"19
Ifeoncentration of HY tons in the solution 1s 107 then find value of'x

IfE foerm § 1t A F1 O 10 T8 < 1 O 38w
9)

Total number of geometrical isomers possible in complex compound
[Pt(NH,CH,COC),ClBr]

HFE AT [PH(NH,CH,C00),ClBr] F Hfaa =i womeaiad #1 78 w2
7

(6)

The number of chiral centres present in sucmse :

T o Tuteed fele $=1 %1 9=n €1
()

COOH
CH 3 —{i] H-COOH
NH,

pka, . pKa,and pKa, of asparticacid are respectively 1,88, 3.65 and 9.68 what

will be the isoeleletric point for aspartic acid,

Give your answer in nearest integer.

T SE % pKa, , pKa, 791 pKa,, F09: 1.88 , 3.65 99 9.68 ¥1on{Zs A F
pha pha, a9l phag,

Tord mofava famg T e 7

319 IR Fresea yofes 4 <iad

3)



