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Time : 3 Hours . A Marks : 160

Instruciions :

(1}

(i1)

Each question carries one mark.

|28 2y &g Srdyy sed.

Choose the correct or most appropriale answer from the given options to the following questions
and darken, with blue/black ball point pen the comesponding digit 1, 2, 3 or 4 in the circle
penaining to the question number concerned in the OMR. Answer Sheet, separately supplied 1o
yin.

O alnd D8 DD adgadd odd” DOTLE Sdredind 5N ool
hrdod wo3 1, 2, 3 95 4 F&hm ad)® OMR Rdred ‘:&Ldéntﬁ" CEME
2owodod Rowglie VOED wr/rf rd roned d SRTWPACD F0JITR.

ll-

MATHEMATICS
The cquation of a straight line, perpendicular to 3x — 4y = 6 and forming a triangle of area

6 square units with coordinate axes, is

Ix - dy = 68 cowomr dobr ATrdsgod 6 SEIDH A SToge @3
[@zherdy 838 28 DAY Ty Sdufdmo

(1) x=-2y=¢6 (2) d4x +3y =12
(3) 4x +3y+24=0 (4) Ix+4y=12

-7 -6
2, If the image of [T'T] in a line is (1, 2), then the equation of the line is
28 HoYdpdt [__E_T] Moy (@dDowo (1, 2) wond o Tur HhISwso
(1) dx + 3y =1 (2) 3x-y=0
(3) 4x-y=0 (@) 3x +dy=1
Rough Work
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3. If a line [ passcs through (k, 2k), (3k, 3k) and (3, 1), k # U, then the distance from the onigin
o the line [ s '
(k, 2k), (3k, 3k), (3, 1), k20, & oo~ o8 Hd¢ o | 2 sol, Surododis) Hod
o do & ardo )
M 7 @ 75 3 75 @ 7

4. The area (in square units) of the triangle formed by the lines x* - 3xy + y’ = 0 and
XK+y+1-0
B0 TBpes ¥ -dxy+y' =0, x+y+1=008 J63yd [Bzhz Jwogo (I4HY
SSarde )

i S 1
i O 2y = () 52 @ 3

5, Ifx*+ n.y:‘ + 2Py = al represents a pair of perpendicular lines, then p =
x?+ay?+2py =2’ g vondyr ciamyy A0 wdypd p=
(1) 4a {2) a (3) Z2a (4) 3a

6. A circle with centre at (2, 4) is such that the line x + y + 2 = 0 cuts a chord of length 6.
The radius of the circle is
2, H3g Foido €83 1¥ Sydods, BEYHp x+y+2=0 Jd T g dy
b wond o I8 agrdo
(I Ja @)
(3 V21 @ 3

Rough Work
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7. The point at which the circles x* + Y = dx ~dy+ 7=0and x’ + y’ - 12x - 10y + 45 = 0
touch cach other 1s
Syeren Xy —dx—dy+7=0,x2+y' = 12x = 10y + 45 = Oen 23808 d Dodaiy

[1_3.5] [E.E]
M |53 @ |3

(14.1) 12,42
S @ 5773

8. The condition for the lines /x + my + n =0 and /x + m;y + n, = 0 to be conjugate with
respect to the circle x* + y* = % is

dydo x* vy = r’ dyarg 28¢Tpm I+ my +n=0/x+my+n = 0w
Twnﬁmmgm eIrlE Jddadee

(1) rzl,“_ﬂl + mm,) = nn, {2) r""{ﬂ'I - mm) = nn,

(1 r:{.fu',l +mm,) + nnp =0 (4) rz{fml b I, m) = nn,

9. The length of the common chord of the two circles
w4y cdy=0and x?+ y' - Bx -dy+ 11 =0 s
Tods by eyl -dy=0,x"+y-8x-dy+11 =00 adnd =gy dd

J135 it

(B =g @ =

135

(3) Vi35 (4) g
Rough Work
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10. The locus of the centre of the circle which cuts the circle x* + y* — 20x + 4 = 0 orthogonally
and touches the line x = 2 is

a‘.-aéa xt+ }'2—151"’4 =03 vondddo ﬁ‘é.‘ﬂ. Hed O x=2 % ﬁ_‘m%nﬁ a‘:;,é
Yo|dy Dody dgo

(1) %% = 16y (2) y? = dx
(3) ¥ = 16x (4) x* =4y

11. [f a normal chord at a point t on the parabola y* = dax subtends a right angle at the vertex,

then t =

dordodo ¥ = daxD Dodo®) t 5§ whoowery $do 5§ oowFwo TFH
el ypds | =

(1 (2) 2 (3) 2 4 V3

12. The slopes of the focal chords of the parabola y* = 32x which are tangents to the circle

x>+ y? = 4 are
Sydo x*+y =458 Hydydpopdr aod dododo y? = 32x Wty sdego
T
| 1 -1 ” 1 -l
(M 575 @ F'H
4 2 -2
(3) J15 Jis W 55
Rough Work
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13. If tangents are drawn from any point on the cirele x* + v = 25 to the ellipse T—ﬁ + }:J =]

then the angle between the tangents is

2 2
Sydo x'+y? =25 D Dodhe 308, &g Sydo %+%=IE B39 %ees AR
wdpd ¢ B8 Tpo g Swo
n n n i
2= — =

(1) 3 2) 3 (3) 3 (4) 2
14. An ellipse passing through (442, 2./6) has foci at (-4, 0) and (4, 0). Its eccentricity is

(42,2/6) Mo T af 8F3)ends (4.0) (4 Do 5¢ Tehoomyon. o

ﬂ'dzrutdﬁ

1 | 2 - 3 e 4 :

(N 2 (2) 3 (3} J2 (4) N

xl :FE

15. A hyperbola passes through a focus of the ellipse 155 +£=I . lts transverse and conjugate

axes coincide respectively with the major and minor axes of the ellipse. The product of

cccentricitiés is 1. Then the equation of the hyperbola is

K2yl
ad wdbododcho, &-g:’:;éu E+E=J Wosy oDiboar, Fdr 4o0d. ool
¥
8055 wgo, Dodnd) vlow HBm AF $)8R dgro, (FrAgLoud diPdiron.
T8 aTdyodde vyo 1. viypd ©d BoFodk HMhESmo
2 2 2 2 2 2 2 2
m L (2) XY 3 ¥ @ _-¥
144 9 169 25 144 25 25 9

Rough Werk
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16. If the line joining A(1, 3, 4) and B is divided by the point (=2, 3, 5) in the ratio 1 : 3, then

B is
A(l,3,4), B o 0% B (-2,3,5) 3 Dochiy 1:3 D588 Deh wdypd B
(1} (-11, 3, 8) 2y (-11, 3, -8)
(3) (-8, 12, 20) (@) (13, 6, -13)
17. If the direction cosines of two lines are given by / + m + n = 0 and # - 5m* + nt =0 then
the angle between them is
Bods HddDpo &5 5".:3:-;‘:-.:9; J+m+n=007-5m+nt=008 asqndd e
Bods Tpo Hgy Fwo
T 2 E
M 3 @ 3
n T
0 3 @ 3
i8. IfA(3,4,5),B(4,6,3),C-1.2.4) and D(1, 0, 5) are such that the angle between the lines
DC and AR is © then cos @ =
AGL, 4. 5). B4, 6, 3), C(-1,2, 4, D(1, 0,5) & DC, ABo $¢gs'mo 6 wThgbemr
ao® H::I;Friﬁ cos 0 = '
7 2
(1 9 (2) 9
y 2 @ >
(3) 5 ) 5
Rough Work
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w’ll+:c1 —w'll—x+xz

19, lim ———— — =
. x—sl 3" =1
1
| -
| {” IU‘H 3 {2} 1':"! 9
|
(3) m‘ (4) log 3

20. If f: [-2. 2] = R is detined by

J1+ex —+l1-cx for —2<x<0
f(x)= *
x+3 for 0<x<2
x+1

is continuous on [-2, 2], then ¢ =

f:[-2,2] =R 2

L (=2sx<0§

fx)= %
A3 osxs2 g

K+l

 DEgodd, wdahe [-2,2] » uzlﬂ\}:&lu wond wbypds ¢ =

2 3 3
(1) iy (2) 3 3 3 @ 5
Rough Work o
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. -1l
2L IF I(x) = x tan™'x then lim M_JI:
x—ul x=-1
. =l
f(x) = x tan"'x wond lim EL}._E_}:
=]  x=]
w43 - T s
M3 @ 3 ) = ) ==
NleaZy? _
22. }""m"![L"F‘ﬂaxx 1 - [-1 + aﬁxzh.n + 2&233'=
{aea @ o (@) 227 ) 0
23, If f(x)= I:_H and g(x) = f{f{x)) then g'(x) =
b
F{I_}ZI—-F—R-. gl:x] = ftﬁ:l}} wond Ha‘:];‘m g:{x} -
] | ' |
i (2x+3)* ) (x +1)? 3 X2 (4) 2x+1)°
x? 42 o S
24. 1f the curves <F + F=1 and 25 +JI'r—6--1 cut each other orthogonally, then a® - b =
x? 2 2 2

S|sven ?+$=1. :-5-4-':—6-!::.:- oon Fdio Inesod, wdypdo 2’ -1 =
a

(1y 9 (2) 400 (3) 75 (4) 41

Rough Wurk T
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25. The condition that f{x) = ax’ + bx? + cx + d has no extreme value is
fix) = ax’ + bx? + cx +d § wodg Dewd Yeroderdd dokdio
(17 b > 3ac (2) b? = dac (3) b* = 3ac (4) b* < 3ac
26. If there is an error of £ 0.04 ¢m in the measurcment of the diameter of a sphere then the
approximate percentage error in its volume, when the radius is 10 cm, is
w¥ A gho Fosdod® £0.04 Do 600 0¥, v K¢ argdrdo 10 oo
adyhypds, A ol B0Srmed® agronol &0 Pdo
(n +1.2 (2) + 0.06 (3) + 0.006 4y £ 06
27. The value of ¢ in the Lagrange's mean-value theorem for f(x)=+/x~-2 in the interval
(2, 6] is
woddo [2, 6]8° (HFsdho f(x)=+x=2 & Byred Hdgd 2w hg-ou':.‘rl
wiondod ¢ Deod
9 5
m 3 @ 3 @) 3 ) 4
d
28, - =g(x)+e=g(x)=
sin’x cosx
-2 -2
| (1} ot x (2) Tan x
2 2
® Toore 8 Jtanx
e ——
Rough Work
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29, 1If J' dx = -"!”"E + B +C ., where C is a real constant then A+ B =

{I'I-J;]JH'-H.I fi=x " i=x

j dx o Ax n B
{1+J;)x|rx-xz _T‘j ﬁ

(1) 3 (2) 0 (3) 1 4 2

+C8 C aodd %4 Sopg won'd wbypds A+B=

1

30. For any integer n = 2, let 1TII = Iun“xd.x. If 1, =;tan""'x-bln_2 for n > 2, then the

ordered pair (a, b) =

i _
58 &prgro¥o nz28 I = Itan“xdu wof'od. I me tan" 'x-b1 _, (n228)
wond wHpss FSH WMo (a,b) =

-1 n-l] [n_] ll—l] " o
m [r-l—= @ (r-b——) @ @D @ @-1,1)
o2 -1) 2 x4l o
31. “'j = dx =Atan~' | J2—2"" |4+ ¢, in which ¢ is a constant then A =
(:-:+l]21fx{xz+x t1) B

.[ (x*-1) dx = A tan™! 1}“2“”'1 +c &% ¢ U Bowg wowd A=
(x4 1)% Jx(x? +x +1) ¥

m 3 3 () 2 @ 1

Rough Work
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32. By the definition of the definite integral, the value of

lim v + 2! 1 3 + + ni
— sEREEERREE 15
nam| 1% 40’ 2% +p? 3% e nd n® +n’

, 14 24 34 "
2838 Birded ddgddo ago lim ]5—5+ st sttt

n—=x:|1° +n Eﬂ'ﬂrn 3 0’ n”+n
Jod
1

(1) log2 (2) Elngl
(3) llng! (4) lh:.gr:

4 3
n'b

33. jﬁmsﬁﬂ-ain:&ﬁdl]-

0

n 5 Sm _.5._E
T ST @ 256 @ 192

34. The arca (in square units) of the region bounded by x = -, x = 2, y=x*+1and

y=2x-2is
x=—1,x=2,y=x"+1,y=2x-2 08 Howugd BTVIY BToge (SEIY giardedh)
{1y 10 {2) 7 (3) 8 (4) 9

Rough Work
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35. The differential equation of the family of parabolas with vertex at (0, —1) and having axis
along the y-axis is

(0,-1) &8 ¥go ¥D, y-wgo odm widy £0% dododre s’:-muu'é_g} whdod

Bagdmdn
(1) yy +2xy + 1 =0 () xy+y+1=0

(3) xy'-2y-2=0 ) x~y=1=0

e

d " "
36. The solution of Ki"}"+xcﬁl with y(1) = 0 1s

x%ltﬁ"“[“w ¢ y(1) = 0 wShggood T3
%

(1) ™ + log x =1 (2) ¥ =log x
(3) e +2logx=1 (4) e 4 logx=1

e 2

- dy _o
37. The solution of m53+{x3|ny—l}a—x=u is

cos y +{xsiny n%:—ﬂi bl

{1) xsccy=1tany+¢C (2) tan y — sec y = ¢x
{(3) tan y + seC y = ©X (4) xsecyttany = ¢

. 2*“- w L]
38. ITR is the set of all real numbers and if f: R = {2} - R is defined by rm=2_x e

x € R - {2}, then the range of f is
R o503 wogrg wauld wphdr, (R - {2} =R Ddgddo B8 xc R - {2}8
2+X

f(x)==——— vond wayd f WeY,, Ty
n Rz-_iii} (2) R’ (3 R-1{1) (4) R-{-1}
Rough Work

I 2014 D 12 Q
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Let Q be the set of all rational numbers in [0, 1] and f: [0, 1] = [0, 1] be defined by
fx) = x for xeQ
I-x for xeQ
Then the set 8 = {x € [0, 1] : (Fa ) (x) = x} 13 equal to
10, 1]6"2 wgddad dopgo L8 Q wd, £:]0,1] = [0, 1] 2dgSdo
x (xeQB
fix)=
(%) {]-x (xeQ

wh wifod. oD ypdo H VH
§=fxe [0 1]:(fef()=2x}2 JSHrHFsb

(1 [0, 1] (2) Q (3) [0,11-Q 4y (0, 1)
n+l
@ Y EDFE-
kel
(1) (n=1){2n~-1) (2) (n+ 1) (2n + 1)
3 (m+ 1En-1 (4) (n—1)(2n+1)
; . a+ib c+id
41. Ifa,b, c and d are real numbers such that a3+b=+ci+d?—1andlm=[ ) 1 ]
—¢c4+id a-ib
then A~ =
: atib c+id
T9d Hopgew a,b,c,d e al + b%+ ¢+ d? =1 wThgtorr dobr, A—{ , ) ]
= | —¢+id a-ib
wond wdyd Al =
a+ib —-c-id a—ib e+i1d
(M |coid a-ib @ | _cvid a+ib
) fa-ib -c—id at+ib c+id
) | c-id atib @ |¢-ia a-ib
Rough Work -
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1 23 0
42. if th :.ﬁ.—1432'fank3thm=
. e matrix 302 1 13 15 00 T . o
6 8 7 o
1 2 3 0
2 4 3 2
Hr B8 A= g4 3 wond, vdypds o=
321 13
6 8 T
(1y -5 (2) 3 (3) 4 U R
. k ko @
43. Ifk > 1, and the determinant of the matrix A%, where A=) 0 o ke |, is &* then | | =
0 0 k '
k ka o
k>1 whdr Sr@8 A=| 0 a ko wond A’ Dgrd¥o k? wonddydo|a|=
0o 0 k
1 3 1
M @ k @) K @ g
44, The number of solutions for 2 +5=0 is
A +7=08 Ko >Edeo Dopg
(1) 5 @1 (3) 2 (4 3

Itough Work
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The least positive integer n for which (1 + )" = (1 = )" holds is
(L+0)°=(1 - )" odhgey acd 27 Fagrgodo n
(1) 8 (2) 2 (3) 4 (4) 6

46.

If x=p+q,y=pw+qw and z = pw? + qw where w is a complex cube root of unity
then xyz =

x:Pq:qrf=Pw+qwz.z=Pw?+qwﬁ‘ W H:jﬂ Dsgﬁ} T;:H:I'gg ﬁ?ﬁwvﬂ UWj
w0 pdo xyz =

(m p*+4q° @ pP-pa+q ) 1+p'+q @ p-¢

47.

48,

It Er=uus[%]+i.ﬂin[%]ﬁarr=1.2.3..,.,..,, then Z,ZyZy wore ® =

r=1L23 . b 3r=ms[zlr]+isin(zjr-} wond u'.’:a.:r.'i.: IIIEE} indeaies w =

(1) -2 2 1 (3) 2 @) -1

If x, and x, are the real roots of the equation x* — kx + ¢ = 0 then the distance between
the points A(x, 0) and B{xr 0) is

X X580 HD:88mo X*—kx+c=08 Jurer B3 odypd DodhiHhm ﬂ{xt,ﬂ}.B[:z.ﬂ}u

weg grdo

M i? +4c @ fi2-c 3 Je-k2 @ V-4

Rough Work
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X% -x+1
49. If x 15 real, then the minimum value of ¥=—35——"1s
x“+x+l
Shb ¥ o3, wopds ¥=55 yoe nes
. =0 wo%y © ' ng 12 +x+1 ¥
v X 3 4) 2
(M) 3 @ ;3 ® 5 @
50, If p and q are distinct prime numbers and if the equation x* — px + g = 0 has positive
integers as its roots then the roots of the equation are
p, quu DDy (Derd Dopgeipdr, Sdfdeo x—px+q=028 §H8rgoses
Sarererm 40¥ edypd o dhEdody Swroven
(1, -l 2y 2,3 (3) 1,2 (4) 3,1
51. The cubic equation whose roots are the squares of the roots of x' = 2x? + 10x - 8 = 0 is
-2+ 10x-8=028 Ho Sroo Sovedy dwroreonr HOADS 0 Hufdmo
(1) x'+ 16x* + 68x — 64 = 0 () '+ 8" + 68x - 64 =0
(3) x' + 16x” - 68x - 64 = 0 @ x*-16x + 68x — 64 =0
52. Out of thirty points in a plane, eight of them are collinear. The number of straight lines that
can be formed by joining these points is
&€ DI0vodtd InD8 DodkHS’ NG DodiPes HTDoiren. & DodHhed
Sosipsr AcHRONS DE¥ Twe Dowg
(1) 296 (2) 540 (3) 408 (4) 348
Rough Work
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53, Ifnis an integer with 0 £ n < 11 then the minimum value of n ! (11 = n) ! is attained when
a value of n =

0<n<ll wtlges aod fyrgrofo n wond n! (11 -n)! ¥D% Dood Sodirdd

&€ n Jod
{l:) i1 (2) 5 (3 7 4 9
54, If (a+bx) = -21?- | ;-x t v then the ordered pair (a, b) =
{n+bx}'3—%+%x+......“.. wond wdypdy ¥ cndlo (a,b) =
(1) (3,-27 @ {'ﬂ 3 3.9 (4 (3.-9)

153
2
55. The term independent of x in the expansion of (*E _T:-:') is
o I8
Vx-—=| 256ee® x 3300 Bgdold ddo
Wx =

i8 18
(1) *[g]?" @) [9]1”

18 18
o (2)e o (1)

Rough Work
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2%+ x? S_Ax+B Cx+l

56, y =— 3 = (AR, C)=
%' —25 -5 x* 45
(n (1.0 2) (1.1, 0
3y (Lo ) (L2101
57, If cos x = 1an y,cnty=ﬁnzandcutz=|an x; then sin x =

cos X = tan y, col y = lan 7, cot 7 = tan x wond wHPdo sin x =

JEH -ﬁ'—l

M 4 (2) T

-1'@+I \E—l

e @ ==
&8. tan B1° — tan 63" — tan 27" + tan 9* =

(1) 6 (2) 0 (3) 2 (4) 4

3 _ . 3
If x and y are acute angles such that cos x + cos y = < and sin x + siny = 7 then

549, > 3
sin(x +y) =
I . 3
soyfares x, you cos x +cosy = J.sin X +siny= g othgeod wdypd
sin (x + y) =
2 3 4
m 3 @ 3 @ 3 @
Rough Work
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6. The sum of the solutions in (0, 2r) of the egquation co08 X m(%—x]cnn [-’;“P x]=z is

5888 mo cnsxm[%—x)ms[g -«J-im& (0, 20)¢* 68) FESe Budo
(1) dn (2) n (3) 2n ) In

1

6. If x> 0,y>0,z>0, xy+yz+ zx <1 and if tan™'x + tan”'y + tan™'z = n then

A+y+z=

x30,y>0,z>0,xy+yz+2x <1 oHér un 'k +an'y+uan'z=n wond wiypds

xtytu=
(1) 0 (2) xyz
(3) Ixyz 4 Jxyz
11 13
62. sech [-i]-crm:ch [E]_
1++/3
(1) log, (32+43) @ '°E.[——"+;r]
2443 2-43
(3) '%[ S ] (@) log, [—3“]
Rough Work

E2014 D 19 Q



Www.previouspapers.in

o\

63. In any AABC, (a+b+e)(b+ec—a)ic+a bilatb- o) _

ab%e?

(a+b+c)(b+c—-a)(c+a— h}[a+h-L}

9 (Bgbzu AABCS 3

4b%c?
(1) sin® B (2 cos® A
(3) cos’B 4) sin? A

b4,

The point P(l, 3) qnd:rgnes the following transformations successively :
(i) Reflection with respect to the line y=x

{ii) Translation through 3 units along the positive direction of the X-axis

. ™
(ii) Rotation through an angle of ¢ about the origin in the clockwise direction,

The final position of the point P is

dodiy P(L3) S&HHm Hod H0IESed Dodkdos :

(i) Hdedpy=x &)irg vorsdde

(i) X-wgy Sodys 096" 3 Sordy wf HErods D058

(iii) fare Dot (Défeo odst — F'mua‘ B&e o543

v Doy P d;-.'.‘u.q?-sf;n

an (643 +1 J3-6) ' {? i]
(1) L2 ' 2 ) () J2 42
, 643 1-643 [l.'--.l"iﬂ 6+J3J
(3) f—l —j @ |3
RoughWnrk
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The locus of the centroid of the triangle with vertices at (a cos 8, a sin 8), (b sin 6, - b cos 0)
and (1, 0) is (Here © is a parameter)

(a cos @, a sin Elfll, (bsin®, —beosB),(1,0) © 54 Roen go [Bihady SoErdYy
Dody DEo (w88 0 ¥ DoeE)

(1) (3x + 1% + 9y* = a¥ + b? (2) Ox =17+ 9y? = a? - b?
(3) (Bx =17 +9y* =2 + b (4) (x+ 172+ 9y =a? - b

66,

If the mean and variance of a binomial variate X are 8 and 4 respectively then
PX<3)=

Xodb Sidgseo, D9 )8 SHnm 8, 4 505 8308 Jood wond wdypd P(X<3)=

265 137
5 @ T

697 265
() JE (4) 216

7.

A random variable X has the probability distribution given below. Its variance is

S cﬁ.r-d;_iﬂﬂﬁ voo? X Sogrige dyrado (Sod Gdhwudold. o JR 8

X 12134 ]s]
P(X=x) | k | 2k | 3k | 2k

16 4 J 10
| O @ 3 E?-} 3 @ 3
Rough Work
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A candidate takes three tests in succession and the probability of passing the first test is p.

The probability of passing each succeeding test is p or 'z' according as he passes or fails

in the preceding one. The candidate is sclected if he passes at least two tests. The probability
that the candidate 15 selected is

28 wfipd Sddm Saords H85w odid, Tndd 8% adgdTlhy Bourgsd
p. (Bode DL augdsv0, a8 TS0 weddd dovgs DHOLS

60 E5er8 Doyrdgder IHHM P, %. vFg0 JoDEH ENdo Tody dbY L
a8gd o, of eyl Jowsdlhy Doyrdgs
() p’2 - p) (2) p2-p) @) p+PP+p @ P(l-p

&Y.

T0.

A six-faced unbiased die is thrown twice and the sum of the numbers appearing on the

upper face is obscrved to be 7. The probability that the number 3 has appeared at least once

is

€ wd Ingre D L8 O Boddrd Ho0d, odln Bowpo dodd HDHS

bowgy Budo Tm fddoTd. Fdt gh%o af B 3 3Ty Doyrdgs
1 1

1 1
M | @ 3 @) 3 @ 3

If A, B and C are mutually exclusive and exhaustive events of a random experiment such
that P(B)= g P(A) and F{C]=-%I‘{B] then P(A w C) =
A D, Cor o¥ S5rd)dyl (BBriod'y BIBJE J3g8 Frgweder epdr,

P(ﬂj:%P{h), P[C}t-lzl*{ﬂj uﬁiase_g; aod wDpaE PMAWC)=

10 © 3 6 |
M 7 @ 33 @ ;5 @ 33

Rough Work
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n 1]
. Wx, %, ... » X, #re n observations such that E xiz =400 and E x; =80 then the least
i=1 i=l
value of n is
n woloda Xy Ky cceeesy x o Z 112 =400, E xi=3ﬂ' wond n g Jmd
i=l i=]
(1) 18 {-:..:_] 12 {3) 13 4 16

72. The mean of four observations is 3. If the sum of the squares of these observations is 48
then their standard deviation is

areniy H08ode Safgdoo 3. w B0l dgro Dodo 48 wond g (g
{Lé':mrlﬁ} MY

(1) 7 @ 7 (M A 4) 5

73. The shortest distance between the skew lines
F=(i+2j+3k)+1(i+3j+2k) and T=(4i+5j+6k)+ (2 +3j+k) is
o@us Yoo
T=(+2+3k)+t(i+3j+2k), T=@i+5+6k)+tRi+3j+k o gy ¥R &rdo
(M Je 2 3 3 23 @ 3

=

74, If %, vy, £ ar¢ non-zcro rcal numbers, a=xi+2), b=y +3k and E=xi+yj+zk arc such
that axb=zi-3j+k then [abg) =
X, ). zeo TrRgd8 oih Hopgen, A=xi+2), b=yj+IK,. T=xi+yj+k @ daxb=zi-3j+k
waligts aod edypd [abe) =
(1 3 (2) 10 3) 9 4) 6

Rough Work
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75. If &,b and § are veciors with magnitudes 2, 3 and 4 respectively then the hésl upper bound
of [a-bi2 +|b-2 +|-7> among the given values is
ab,cos 56DM2,3,4 505rno K05 Hal Dl wHypdo |E-bP +|b-TP +{c-alf D
S wg Joded® 485 BNa
(1) 93 _(2) 97
(3) 87 (4) 90

76, The angle between the lines 7= (2i - 3j+ k) + A (1 +4j+3k) and F=((-j+ 2K)+u(i+2 3k
i%
Do dped F=21 H+R+AG+4+3K), t=(-+20+p(+2-30) o S g€mo
(1 > @ eos”![ ]

: Jo1
-1 7 m

3} cos 4y —
G) (?EIJ @ 3

77. If &b and § are non-coplanar vectors and if g is such that a=£ﬁ+5+ﬂ and

I _ -

u-;{b+c+d} where x and y are non-zero real numbers, then %ﬂ+b+ﬂ+ﬂ}=
a,b, T Ddbaires 2 H07w eHsr, d uda E=%ﬁ+ﬁ+ﬂ, ﬁ=${E+E+H]
335.)59:' 40l (mothd® x,yew M0y 5 Rd Ropger) vl ?;-{!+E+'E+E]=
(3 (2) -& (3) 0 4) 23

Rough Work
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78. Three non-zero non-collinear vectors 3, b, ¢ are such that 3+ 3b is collinear with g, while
3b+2¢ is collinear with 3. Then a+3b+28=
»Bbosreosd Sards drdgdd HOAwo 3,5, 3436 D04 78 dSThHabomso,
Ib+2c v8Y 58 wIDakormrsr sodiuayon. wbdypds F+3b+2e =

m a (2) 23
(3) 3b 4) 47

79. If in a triangle ABC, r1=1 rz=3and r, = 6 then a =
wf | Bgbzo ABCS* r =2,1,=3, 1, =6 wond wdyd a=
A 4 (2) 1
(3) 2 _ (4) 3

80. If the angles of a triangle are in the ratio 1 : 1 : 4 then the ratio of the perimeter of the
triangle to its largest side is

of (Bghadns®™ Sees 1:1:4 323)88° ao¥ edyd: w @hady P
Sodd, on wd g dherwd fo JR,3

(1) J2+2:43 {2) 3:2
() V3+2:42 (4) S3+2:43
|
Rough Work
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PHYSICS

81. A closed pipe is suddenly opened and changed to an open pipe of same length, The fundamental

frequency of the resulting open pipe is less than that of 3™ harmonic of the carlier closcd
pipe by 35 Hz. Then, the value of fundamental frequency of the closed pipe is

&S 305 Mgo Trodm SESwd, o8 TEH Ho IEDS Myom Srdjubod.
20dom &S5035 Fgo Wl ey Prdiddge. Swodd Barbid Wadt iy
Argo Tiegy 33 eldgdo ol 55 Hz S%,8m 40d. whypd Sarbd fMbo
SEY @rEE rhipNge oY) dood

(1) 165 Hz C(2) 110 Hz

(3) 55 Hz (4) 220 Hz

82,

A convex lens has its radii of curvature equal. The focal length of the lens is £, If it is
divided vertically into two identical plano-convex lenses by cutting it, then the focal length

of the plano-convex lens is (p = the refractive index of the material of the lens)

&8 Soyesd Hb¥o ol SEo a‘gﬂ-i-m Hdrddo. EbE Tfpodddn [ &
5630y PO Bodo BUHErITE Hfude DHoyrdd Yo¥Svens DEydBen
ReRdoshHim Yojpdd, ebypd 58 Shdo DHogrsd €h¥o Tiog) ogfgoddse
(n= S0f dordo Tofy HLHS5 Hn¥o)

[
() r (2) 3
(3) 2f (4) (n=DF
Rough Work

I
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83. A thin converging lens of focal length f = 25 cm forms the image of an object on a screen

placed at a distance of 75 cm from the lens. The screen is moved closer to the lens by a
distance of 25 cm. The distance through which the object has to be shified so that its image
on the screen is sharp again is

(1) 37.5 em (2) 16.25 em
(3) 12.5 cm (4) 135 cm

£=25 cm afgodans) ol DS 6DI0Y So€sn L 75 D0.0. Erdods
DI) B o 28 SH wE, 93 Dowdw DS Hi0s, SHTS BEs
Sesal S48 vTlgbin 25 o.d. 2dBe858, v 3 Sud (23Dowdn s0by
NESom HosaE ShuHty =dBseDs Srso

(1) 37.5 %a0.0s. (2) 16.25 To.De.

(3 125 Ho.ds, (4) 13.5 0.5,

54.

In a double slit interference experiment, the fringe width obtained with a light of wavelength
5900 A was 1.2 mm for parallel narrow slits placed 2 mm apart. In this arrangement, if the slit
separation is increased by one-and-half times the previous value, then the fringe width is

o wob DDY SpBddm DTIA0S® BEr0SY RE)R) O84e Hgg Jde 2 .

OBYBpd 5900 A $50dzgge Mo 5008 ot Het S0y 1.2 0.2, 6 Jovyod®,
LO%e daglg ddod Swodid) deed af85yd Bod wodd, wRpds Eng Bdeny

(1) 0.9 mm {2) 0.8 mm
(3) L.L§ mm .Mj 1.6 mm
Il. Rough Work
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A charge ) is divided into two charges q and Q — q. The value of g such that the force

between them i3 maximum, 15

wuf Ddagh wddsn Q Dodo Débogh wifswen q $H00In Q-qm IFRoILAEIB.
g Uodd Mdg woo A0QSwT dodibkh, Ddigd wdddo q Twdy Dewd

M Q @ 3
Q | 0
@ 3 @ 3

86.

Two concentric hollow spherical shells have radii r and R (R » 1), A charge Q is distributed
on them such that the surface charge dénsities are equal. The electric potential at the centre
is

2% Sodsn $DAS Tods Mg Kersd €0 d3ne Fgrgsnes r 39865% R (R 1),

a8 ab0do edd Jowd dirdom aoldew, Q udfin Jddndn Fohwdiss,
wipdo, Soddn Hd Ddoph ofabd

QR +1) Q(R® +r%)
W are, 7+ @ Gre,®n
9
) 7o @ 0
Rough Work
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#7. Wires A and B have resistivitics P, and pg, Py =2p ) and have lengths ¢ aand 7p. If the

£
diameter of the wire B is twice that of A and the two wires have same resistance, then ?3-
A
is _
Tdipeo ¢, by G0 e A S:005n B o DEELsen Par Pps (Pg=2p,). B 84
Tgedw A 86 rgbiand Tedody Ho0cin Tods 8do DB Swe: SdrsRed,

‘n
wdpdr - DJood

f.ﬁ
L2 - (2) 1
3 172 4) 14

88. In the circuit shown, the heat produced in 5 ohms resistance due to current through it is

50 J/s. Then the heat generated/second in 2 ohms resistance is

Bs3 SrHRaS J0o0dt, Dsgh (barirsn So § LSy IEEHo orgor 4833
VORI Ay In 50 F'GH/% wondSt, st 2 4.5y rgom @88 vond o do
|

e T4

A A= WA .
2 (ohms) 8 {ohms)
|
_— e
5 (ohms)
D s ¢
II
(1y § s (2) 415 (3) 9Jis (4y 10 J/s

Rough Work
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89. A steady current flows in a long wire. It is bent into a circular loop of one turn and the
magnetic field at the centre of the coil is B. If the same wire is bent into a circular loop
of n wrns, the magnetic field at the centre of the coil is
nf PE3S A" oD Jdgd DI 00. v 8 I W Ioved orbm
Soduddo. od Toddn 3¢ wohdpod Fdo Jmd B wd 865 n Sitoe
fo Syosdd ordm dodd ol Soddn Y Idyd wdodrpod Fdo
(1) Bin (2) nB (3) ab? 4) n’B

Y0. An electrically charged particle enters into a uniform magnetic induction ficld in a direction
perpendicular to the field with a velocity V. Then, it travels

(1) in a straight line without acceleration

(2) with force in the direction of the ficld

(3) in a circular path with a radius directly proportional to V?

(4) in a circular path with a radius directly proportional to its velocity

DEgord IS Fohwds of Sedn of D583 wohdod hie FSos's § 8

846 wondid® V Jdod® T80, PErdioed® ve

(1) dg6mo THhoo 26¢ Vo' dairdiosd

(2) B8 04" pwod Dalrddos

(3) argado V2 miodtdrddrdod® Hod dyersd Srdod® Hoalrdined

(4) sgrdo Irdl sl iridrdod® Hold Smsd Srdod® (Dardios
Rough Work
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91. Ata certain place, the angle of dip is 60° and the horizontal component of earth's magnetic
ficld (B,) is 0.8 % 107~ T. The earth's overall magnetic field is
wTE Hoodt, 4% Fao 60° Hddy Pr wdbdpod 8 HArods veroiswn
(B 08 x 10T wows gr wahdyod 3wdo § (SB»
(1) 15x104T : () 16x10°T
(3 1.5=100T (4) 1.6 10T
92. Acoil of wire of radius r has 600 turns and a self inductance of 108 mH. The self inductance
of a coil with same radius and 500 turns is
r g gdn, 600 Soduen ONS, 28 84 o Tos) B0 HEES 108 mH. ©F
Tgrdode 8¢ 84 Hgd® 500 Sbows dlni) o) Bgaho (ha¥s
(1) 80 mH {2) 75 mH
(3) 108 mH (4) 90 mH
23, A capacitor 50 pF is connected to a power source V = 220 sin 50 1 (V in volt, t in second).
The value of rms current (in Amperes)
V =220 sin 501 (V .'E‘Eluu:ﬁ", thEHed’) 538 aisdl S0UF o E%66 RoFHd®
Jahuds8. wond 3¢ Sigg 3¢ Saroo (ms) WS [BEiro Dol (wobdhd s
V2
— A .55
YT (2) 0.35 A
(0.55
®) 2 @) A
Roupgh Work
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94, The electric field for an ¢lectromagnetic wave in free space is E=j 30cos (kz- 5x10%1)
where magnitude of E is in V/m. The magnitude of wave vector, k is (velocity of em wave
in free space = 3 = 10% m/s)

DT EERet 8 Dhogdardv08 SSonot D&gE (B0 E=130cos(kz-Sx10%),
Ed08rao Sguldbdiod® Hod, ddorl 504 Ty k dms (hgoys'ahe’
Delagd g 08 dor Fho =3 x 108 mss)

(1} 0.46 rad m™ (2) 3 rad m™

(3) 1.66 rad m™ (4) 0.8% rad m™'

95. The energy of a photon is ¢qual to the kinetic encrgy of a proton. If A , is the
de Droglic wavelength of a proton, 3, the wavelength associated with the photon, and if the
energy of the photon is E, then (%,/A,) is proportional to
PES Doy 48 of @drerd Tody A8=488 dIridn. (oS el Ai8tA
ddofiBdge A, Perd WnE, S0onBgo A, JobdSw, LS Bwdy 48 E
wond (A/h,) vddrdsod® dodd
(1 e (2) EW
(3) E? 4) E

Rough Work
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96. The radius of the first orbit of hydrogen is r,, and the energy in the ground state is

~13.6 eV. Considering a p -particle with a mass 207 m, revolving round a proton as in
Hydrogen atom, the energy and radius of proton and p~ combination respectively in the first
orbit are (assume nucleus to be stationary)

Ing'al TwE) Bwdd SggTgrgo ry, So0adn Prrond® ¥8 13.6¢V. 3r (&'l
FOIr@HS T of (TS Do 207 m, |SHgark D) o p” fwo SO BB e
w5808, InsS £ go* (PrerS-p DowrAY T4, Tgrgo ddbm (o ddin
wOSum 83855 od)

Ly
(1) =13.6 x 207 eV, i (2) -207 x 13.6 ¢V, 207 r,
=13.6 I -13.6 20
— ey, M 7
@ 07 V207 4 g7 V- 207

7.

If the radius of a nucleus with mass number 125 is 1.5 Fermi, then radius of a nucleus with
mass number 64 is

125 Lﬁasri womg o Euldgn .-.r-a:.‘:-ga 1.5 ":;.1&; sond, 64 |Sdgomd Popgrie
So 8¢ agdrgo

(1) 0.48 Fermi (2) 0.26 Fermu (3) 1.92 Fermi (4) 1.2 Fermi

98.

A crystal of intrinsic silicon at room temperature has a carrier concentration of 1.6 * 10"%/m?.
If the donor concentration level is 4.8 = 10*/m?, then the concentration of holes in the
semiconductor is

A8 SFHS B¢ ¥ Dggrde BOSE H38¢5n 1.6x 10%m* riremys OAHoB.
o Ty mESPron 4.8 % 108%m’ vond, v sod® Sogro Tl My

(1) 53 = 10"%/m? @ ax10m’  (3) 4x%10%m® () 53« 10" /m?

Rough Work
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99, The output characteristics of an n-p-n transistor represent, (1. = Collector current,

Vg = potential difference between collector and emitier, I, = Base current, V,, = voliage

given to base; VHE = the potential difference between base and emitter]

(1) Change in [ as I and Vg are changed

{2) Changes in I, with changes in Vep (I = constant)

(3) Changes in I, with changes in V_

(4) Change in I as Vi is changed

“¥ n-pn (R Rl W) A oferwn drdodo [IL= Hedd (dadro,

Vi = Redd-agrdso Sogg dogond Fdo. Iy = eed 288 (pawro,
Vop " werdo8 ady g2V, ~vgdod acrd¥o dogdy Bk FPdo)

() I, S0dn Vyod' srdye IRdypd 1, 6% srdje

(2) Vop &0y Sigd)Hd 1. &° drdayen dy=%do)

(3) Vi 37y Id e [ ¢ srdyes

(4 Vv

pr S8 Digdyhds L& Srdayen

100. A T.V transmitting Antenna is 128 m tall. If the receiving Antenna is at the ground level,
the maximum distance between them for satisfactory communication in L.0O.5. mode is,
(Radius of the carth = 6.4 = 10°% m)
w¥ TV %olevdn [@ardo TH (23486 woda Jd 128 m |mird wodar
Pgryond® aol, &) Tgr dgas' Todod Hogy Bos)LESHI (980
%o, » Todod dodiy doddobd A0 drdin (g sgardo =64 x 10° m)

128 64 k
(1) 64x 10 km (2) e (3) 128x10km (4) m
Jio Jio

Hl‘}ug]l Work
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101. A wheel which is initially at rest is subjected to a constant angular acccleration about its
axis. It rotates through an angle of 15° in time t secs. The increase in angle through which
it rotates in the next 2t secs 15
Ddje LS Hody of JESH o0 eLdn ddom D P Sdd SgEadNin
hzrdddn Sdwdss. wd t nEfdedt 15° Feo oo [Wodn IwI0.
Shmd A HENedt wd PFhedn TdDIDpd WOAS Pode
(1 e (2) 120° (3) 30 (4) 45°
102. A thin wirc of length [ having linear density p is bent into a circular loop with C
as its centre, as shown in figure. The moment of inertia of the loop about the line
ADB is
Sh5St SrB3e, PESy ! S0dn Thdk Fodd p Ao wE DBI)8 ERES
C Soddnm do SygSom Sodnds0. AB T Jowd od uddg FHEw
¢
]
3 3
Spf pé
_— 2
M T3 @ 2
3 3
p 3p¢
—— 4 e cm—
Rough Work
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103. The ratio between kinetic and potential energies of a body executing simple
; . L \ 1
harmonic motion, when it is at a distance of N of its amplitude from the mean position

is

1
DHerRE 3o 08 Jobd BOADAS N Sod Srdedt adybypde, BV

Tods Jedo Ih b S W) #8a, 78 dHe a3
(1) N+ @ 2

(3) N? (4) N? -]

104. A satellite is revolving very close to a planet of d:nslty p. The period of revolution of

satellite is

p odd do o8 |Hidn D T SHES wf abiirie Pise daoa.
wousS o &E:Lﬁﬁ-iu Tos) w383 sodwn

y [ E3

({ G rﬂ] 2pG

T o S

(E @ =
Rough Work
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105. Two wires of the same material and length but diameters in the ratio 1 : 2 are stretched by
the same force. The elastic potential energy per unit volume for the two wires when stretched
by the same force will be in the ratio

23 dordind® Jabwd Sbdn =¥ SdH 00, s o8 oghdew 1:2
D%386° Ko Tod SAew a¥ veod® FAAHLAID. &F vosnd TAALIDYE
= Oods 8ded® Dire b D05raid fde 98 ol Diuiho JRyE

(1) 16: 1 @ 1:1 (3) 2:1 ) 4:1

106, When a big drop of water is formed from n small drops of water, the energy loss is 3E,
where E is the energy of the bigger drop. If R is the radius of the bigger drop and r is the
radius of the smaller drop, then number of smaller drops (n) is

n D5) D8 Dodpen 0% w¥ Y Dol JEHBIBpds I8 IS IE a6
E S 58 Do ¥5. g N8 Dododp Wogy, Tgrdadn R, DI) 0e Dok
Fgrgsn r wond, edyd: 03) N8 Dodpe dowpg (n)

, R ) R y By &
m 3 @ - ® = @ —

107. A stcam at 100°C is passed into | kg of water contained in a calorimeter of water equivalent
0.2 kg at 9°C, till the temperature of the calorimeler and water in it is increased to 90°C.
The mass of steam condensed in kg is nearly (sp. heat of water = 1 cal/g-°C, Latent heat
of vaporisation = 540 cal/g) '

100°C aZ'HS Ko A8 B 0.2 & mo SHeorgoldn, °C adfdd do TS
Dubs® &%y | Sr 83g0r8 Ao V868, BS'OMmel oA IS afiidd
Q0°CE DOT 348 DodwsIL. (BIYSSo Tobdd DY wdO Tui Sz
g rost ooy (D8 DEXH S = 1 BSO/m-C. D8 gl ypEs
dadtndo = 540 36/ M)

(1) 0.81 (2) 0.18 (3) 027 () 0.54

Rouph Work
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A very small hole in an electric furnace is used for heating metals. The hole nearly acts as
a black body. The area of the hole is 200 mm’. To keep a metal at 727°C, heat energy
tlowing through this hole per sec, in joules is (o = 5.67 * 10°® wm k)

w8 Ddogd £OMS" 2 DI GogrRy o'Fes F8 Tohedd sdierds. o
dogshs oo €8 ShHm DT80, v Fo|¥H Brogdn 200 mm’. ¢
-ﬁ":’ﬁ:}l TIT°C agi|iid 34 403&r D8 o Jodn Moo of ¥sHe* (dd%rodd
4R IE IS (0 = 5.67 x 1078 Wm k)

(1) 22.68 (2) 2.268 (3) 1.134 (4) 11.34

109,

Five moles of Hydrogen initially at STP is compressed adiabatically so that its temperature
becomes 673 K. The increase in intcrnal energy of the gas, in Kilo Joules is

(R = 8.3 JVmole-K; y = 1.4 for diatomic gas)

Fusd STP 54 ad) od Irdy 0 a°aSs 'Y BE oo od d it e
673 K wThow dobdse Johudss. o oo woddd 14¢* Ddihide, 85
TSyt (R =8.3 Jmole-K; y = 1.4 Agdddrar adufh)

(1) 80.5 @) 21.55 (3) 41.50 (4) 65.55

114,

The volume of one mole of the gas is changed from V to 2 V at constant pressure P. If
Y is the ratio of specific heats of the gas, change in internal energy of the gas is
28 Srd Tded T b HdSreo, P 34 Lddo 34, V Js00 2VE

SrEudis. sdel) @y HIFHSve ;r;:;;-,a Y wond, o TP wodES
$55° drday

iy kY g R 13
m S5 @ 5 () PV @
Rough Work
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111. A bus moving on a level road with a velocity V can be stopped at a distance of x, by the
application of a retarding force F. The load on the bus is increased by 25% by boarding the
passengers. Now, if the bus is moving with the same speed and if the same retarding force
is applied, the distance travelled by the bus before it stops is,

Hdoom dod uf 8¢ DX V Tddns' 308 nioyd H088 vesn Fi
PTrAOD x Erdodt ubISyd. RalrdLol: I oholed oty pdin
25% 0N, adypd ud) ¢d FAsws' EHwdr 500w ol 088 pody
BTrAT, » oy who Snod (darded Srose

(1) 1.25x 2 x

(3) Sx (4) 2.5x

112. A cannon shell fired breaks into two equal parts at its highest point. One part retraces the
path to the cannon with kinetic energy E, and kinetic energy of the second part is E,.

Relation between E| and E, is

Boyodd of Hdoh ot od 02 Ody Do S¢ Tods FIrI PrASwem
DdFonbs. B, A8z488" o rddn o0 vl Srdost Hoond Jose.
Gods wridw Admdl E, E| Sbddw Eeo dudy Sowogdsdn

(1) E, = ISE, 2 E,=E,
(3) E, = 4E, (4) E, = 9E,
Rough Work
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113. The force required to move a body up a rough inclined planc is double the force required
to prevent the body from sliding down the plane. The coefficient of friction when the angle

of inclination of the plane is 60° is

wf A% o Sodn Tl Fedn 60°. o o SHHi ol wibor
4odarRE sHohd vodn ¥ol. i 2o sHobd vodu FPod wond

o gw dodno Nde Hodfdo
[ = ad

-y |
M 3 ®. 7

1 1
(3) A @ 3

114. A mass M kg is suspended by a weightless string. The horizontal force required to hold the

mass at 60° with the vertical is

nf 8 SWd Sd% Mk (@350 Ho of WS Tordbrd. edypd
DeDmE 60° Frod® o (dhgorld Doderdd siobd 8z Hdrodd noo

(1) Mg ) Mg
M
(3) Mg(3+D) (4) jf.%
Rough Work
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115, A body is projected at an angle © so that its range is maximum. If T is the time of flight

then the value of maximum range is (acccleration due to gravity = g)

o8 SHHS 0 E'nod’ A0D Ivgh Todden dEddw Tabwdod. wd mdS
aud Jwdo seodo T vond o0 f0m argh Jed (Magody d8g0ode =@

r
g“T gr
m = @ =
2 22
gl g°T
‘{3] 5 (4) o

116. The path of a projectile is given by the equation y = ax — bx?, where a and b are constanis
and x and y are respectively horizontal and vertical distances of projectile from the point
of projection. The maximum height attained by the projectile and the angle of projection are

respectively

x H0Gin yoo (DEDE PIo Hod IHDHM REDESH Twd e Dirodd
ais' Srdin, J0dey OFS drddin wond ¥ BFDI0 Jud) Do
y=ax - b of th¥dnse ogor adgpdss. wedhd’ a b e Hooddve.
BEo%se Fos A0n Jd Socn PRI Fedoe Sdbdm

2 2
P — b
(1) -t (@ {2} oo tan (b)
2 2
(3) “h~:an l(2b) (@) %-m-"(a}
Ilnugh Work
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117, Velocity (v) versus displacement (x) plot of a body moving along a straight line is as shown
in the graph. The corresponding plot of acceleration (a) as a function of displacement (x) is
doae Srdod® SDBady wf Sl Ty Fdo (v) P Wowe (x) Sgy ADS
&\ 5o, Shod® Srhd 2SSw 4ol © SR dg6mo (o) ow Q‘é@}o&‘v (x)

N

Lﬁﬁ.}u‘iaum ] E':L.'.‘;ﬂﬂu AZrdod Béo

M
v

Velocity i
o 100 200 »
— Displacement
(1) ,r , (2) ;
: : Acceleration :
Aceeleration ! : :
] I :
: : :
. : » 200
) 00 200 Di
- Displacement * Fipla l
a »
! a4
Acceleration . 00
: I'w = L]
(3) 0 : « Displacement () !
Acceleration |
100 200
W Displacement
Rough Work
E 2014 D
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118. A person walks along a straight road from his house to a market 2.5 kms away with a speed
of § km/hr and instantly turns back and reaches his house with a speed of 7.5 kms/hr. The

average speed of the person during the time interval 0 to 50 minutes is (in m/sec)

»f 338 83)0 ¢y Too #3 =od3 Hod 2.5 Bk &roR &8 30885
5 2 h. /Mo BHes 280 Jobd IZ80A 20dE 1.5 Ld/do Jdes dod..
0 3300 50 Ddudro sobihst odd Fho (i mesh

2 5
4= =

() 43 (2) 3
5

3 % @ 3

= —_— —

119, If C the velocity of light, h Planck's constant and G Gravitational constant are taken as

fundamental quantities, then the dimensional formula of mass is

so8 Fhsn C. Fof Hoofdn h, Hode MHibegidn Joosdn Gow
DB oriboor BRE0T, ebypd (SHgoril B8 Poe

“} h-IFJG— H'ECI] [2} hlﬂcll‘!ﬁ' 12
(3) W 12ci2gen (4) h—]EC—IﬂG 12
Rough Work
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120. Match the following (Take the relative strength of the strongest fundamental forces in
nature as one)

A B
Fundamental forces in nature Relative strength
{a) Strong nuclear force (e) 10*

(b) Weak nuclear force (i 1

(¢} EClectromagnetic force {g) 10"

{d) Gravitational force (h)y 109
@ 10

Fod dD 28D8I08 ((DEHESD (FELY vorodt wdgod wOEMd vodn
gy rRE DEgde o8 S%Eed)

A B
BHISN  @rEdE worw og Hdgdoo
(a) (Bao Jodd wudw (¢) 107
(b) cﬁaﬁﬂu Sod¢ vodw n 1
(€) Jd:gdcizimod vwodwn (g) 10"

d) Gforgidn wodw (h) 102
(i) 1o

The correct maich is :

ad BoTd £dody

(1) (a0, (b)-(i), (c)(e), (d)-(h)
(2) (a)-(f), (b)-(h), (c)-(e), (d)-(h)
(3) (a)-(D), (b)-(h), (e)-(e), (d)-(i)
E‘J (a)=(1). (b)-(e), (c)-(h}, (d)-(i)

Rough Work
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CHEMISTRY
121, What is 7 in the following reaction sequence ?
Bod Sovg (Fdeos' Z 007
(i) NaNO, + HCI/273 K

¢, H,NH, > Z
(i) H,PO, + H,0
(i) €O, HC!; anhydrous AICI,/CuCl
gy
(1) Cg,COH (2) C{H,OH (3) CHCHO (4 CH,

H,0%
122.H,CMgBr + CO, Doeet ,y 30— ,7

Identify 7 from the following
(1) Ethyl acetate (2) Acetic acid
(3) Propanoic acid (4) Methyl acetate

>8 b H,0%
H,CMgBr + €O, T2 227,y iz
Bobas H08 Z 5 daBoRsw ¢

(1 agd JREE (2) S%8E wdo
(3) @rodfonf edyo (4) gd AT
Rough Work
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123. X —Y, Renzogquinone
ﬂom"‘ﬂs#ﬁ
Identify X and Y in the above reaction :
& ::';ﬁgﬁ‘ X Sa0din Yol ddoddwe

X Y
OH

(1) Zn

}2} “/ Na,Cr,0,/H,80,
H

(3) &D Na,Cr,0,/H,50,
L

(4) EJ Zn
2

Hough Work
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. Hi

Identify Y and Z in the above reaction :

P 383t Y 30080 Zod HBoRde !

Y z

(1) CH,0H H,CCH,
(2) CH,l C,H,CHO
(3) CgHyl H,CCH,0H
@) C,H,0H H,CCH,!

125. Which one of the following is more readily hydrolysed by Sy mechanism ?
|Bob oSt D8 §) Sog R0 ogo” wd ‘wofor zo JTae Voeddwd?
(1) (CgHg),C(CH,)Br
(2) C,H,CH,Br
(3) € H CH(CH,)Br

3 CH
(4) (CgHy),CHBr

HRoupgh Work

E 2014 D 47 Q
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126. What ar.L' the substances which mimic the natural chemical messengers 7
(1) Antibiotics {2} Antagonists
(3} Aponists (4) Receptors
R S 3red Frsos ehiine I dogor 202
(1) drofacirdEes (2) wodd ddrgsw

(3) wodb HSclien (4) e

127. Lactose is a disacchanide of

[. 1) a-D-Glucose and a-D-Fructosc (2) PB-D-Glucose and p-D-Galactose

(3) w-D-Glucose and f-D-Ribose (4) @-D-Glucose and B-D-Galactose
o5l W) BTYD4E.

(1) a-D-dr8s¥ S00n a-D{p§'E (2) B-D-fir&'S Sobasn P-Dmeof's
(3) a-D-Ar8E S:8ddw B-D-BotS (4) a-D-gr&*E Sobddin f-Duref s

125, Identify the copolymer from the following :
fobard Ho0d S2DSES AiBoRpdn :

(1) -[—CHI-CH=CH_CH=—1I2H—CH2—I-H (2) [ CF, CF,}
- Cetls
(3) +‘EHI_?=CH_CH1"}11 (4) -[—CH]—I'T"H—];_
Cl Cl
| Rough Work
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129. Match the following :
List-I
{(A) sp?
(13) dsp’
(C) sp'd?
(L) disp’

7N

|80l oD el tlaviaiho

adoe |1
(A) sp’
(B) dsp®
(C) spd?
(D) disp’

The correcl answer is :

ad HOTHS HIrESo :

List-11
(I} [Co(NH,),J*"
(I [Ni{Col,]
(111 [PY(NH,),C1.)
(IV) [CoF, )"
(V) [Fe(Co)l

who 1
M) [Co(NH,),*
(I} [Ni(Co),]
(IIT) [P(NH,),CL]
(V) [CoF,])*
(V) [Fe(Ca),]

(A) (B) () ()
My amy any  (4v) (M
(2) (V) () (V) ([I“"J
(3) (I @ avy (@O
) (any @np @O V)
Rough Work
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130. Which one of the following ions has same number of unpaired electrons as those present
in V** ion ?
fod oOS" 0 odrSSD wobbd doghSe bopg, V¥ woirSs'D wons
JUSIN e nopgsh BErdo?
(1) Fe't (2) Ni**

(3) Mo : @ c

131. The structure of XeOF, is
(1) Trigonal bipyramidal
(2) Square planar
(3) Squarc pyramidal
(4) Pyramidal
XeOF, AoT BN
(1) 85w BRENaS
(2) "ddo Sdd(do
(3) dod|n Dddodd

4) LEMdE

Rough Work
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The charring of sugar takes place when treated with concentrated H,S0,. What is the type
of reaction involved in it ?

(1) Dehydration reaction

(2) Hydrolysis reaction

(3} Addition rcaction

(4) Disproportionation reaction

S 5085: m@ HS0, 8 Sog 28050d Sr8FHD. vokhd® ald as) S8
207

(1) dgdeom Sug
(2) =o 2dam $8g
(3) “Ho¥od Wdg
(4) mdhodrd Sdg

133.

What is the role of limestone during the extraction of iron from haematite ore ?
(1) leaching agent |

(2) oxidizing agent

(3) reducing agent

(4) flux

T EBE od B08 adodn Dijducd’ Mbyfoon S Dlue
(1) Ag+s sd¥o

(2) wiysea

(3) Edsesld

(4) |Bo50

Rough Work
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134.In an atom the order of increasing cnergy of clectrons with quantum numbers (i) n = 4,
I=1(iyn=41=0@i)n=31=2and (iVVn=3,1=1is

LN -4 ﬁﬁ:}mm;‘ﬂﬁ‘ ((in=4,I=1{iijn=4,I=0{lii)n=3,/=2 53832 (iVin=3,I=1
Fgobo Bopgwr Ko Jogrite 7§ OT S&HDHIEB0

(1) Giii) < (i) < (iv) < (i) () (i) < (iv) < @) < (i)

{3y (1) = () = (1) = (iv) (4) (iv) < (ii) < (iii) = (i)

135. The number of angular and radial nodes of 4d orbital respectively are
4d wdyerd, ol Sodn daohd 8o Dopge SDm
(1 3,1 2 1,2 (3) 3,0 4) 2,1

136. The oxidation stale and covalency of Al in '[MEI[H:D},_]H are respectively
[AICI(H,0),]*'¢" Al Ting) wiyfdnhd oy dHTraddido Sdbor
(1) +6,6 {2_} +3, 6 (3) +#2.6 (4) +3,3

137. The increasing order of the atomic radius of Si, S, Ma, Mg, Al is
Si. 8, Na, Mg, Al o &8&rm ogirgo 28T |Hdvo wWaT

(1) S<8i<Al<Mg<Na (2) Na<Al<Mg<8<Si
(3) Na<Mg<Si<Al<§ (4) Na<Mg<Al=Si<8§
Rough Work
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138. The number of electrons in the valence shell of the central atom of a molecule is 8. The
molecule is

2¥ wmHetn fo|df dOsrmP FolSy £ 6os” 8 Jogradimaoryon. 8 waud
(1) BCl, (2) BeH, @) s () SF,

139, Which onc of the following has longest covalent bond distance 7
Bod ardd® TIE wd O Bod HHTraddh wod BYgo dodod?
(1) C—C {(2) C—=H (3) C—N 4y C—=0

140. The ratio of rates of diffusion of gases X and Yis 1 : 5 and that of Yand Zis | : 6. The
ratio of rates of diffusion of Z and X is

X %8050 Y aroiupe gdd Te 2238 1:5, Y $0ck» Z ardepo aghd
o D38 1:6. wond ZH0an X FdnHe Fges Te 338
(1) 1:30 (2) 1:6 (3) 30:1 4) 6:1

141. The molecular interactions responsible for hydrogen bonding in HF

(1) ion-induced dipole (2) dipole-dipole

(3) dipole-induced dipole (4) ion-dipole

HFS*D o (G'el sogron 86D sdndh vm vidn sow

(1) wErsS - (208 ogghdo (2) ogghdo - dggado

(3) Gggedo - (RS agEeSo (4) waErs - bggdo
Rough Work
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142. KMnO, reacts with KI in basic medium to form I, and MnQ,. When 250 mL of 0.1 M KI

solution is mixed with 250 mL of 0.02 M KMn0, in basic medium, what is the number of

IIII.'IIES l_lf.| I2 rl_!rl'l]l:l] ?

KMnO,, KI&®* grocirifos® Jog uod L, MnO,0% 2838608, sodrssed®
250 mi & 0.1 M Kl (@323 250 mL © 0.02 M KMnO, (@5adE $0D5Hdk
dﬁsd‘ :ﬁﬁaﬂﬁ- l2 2rdo 'a'.':lnqnﬁ aloreh 7

(1) 0015 (2) 0.0075
(3) 0.003 (4 0.01

143. The oxide of a metal contains 40% of oxygen. The valency of metal is 2. What is the atomic
weight of the metal ?

a8 ' ug 8" 0% wlyul sod. S 'EE-'&;J 2. wond &' DISrmo

erddiod?
(1) 24 {2y 12
(3) 40 (1) 36

144. The temperature in K at which AG = 0, for a given reaction with AH = -20.5 kJ mol™' and
AS = -50,0 JK™' mol™ is

28 SOgE AH = 20.5 ki mol”! So0asw 45 = -50.0 JK™ mol”! wond AG =0 e

agiAs Ke*

(1) ~410 L(2) 410

(3) 2.44 (4) -2.44
Rough Work
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145.1In a reaction A+ B == C + D, 40% of B has reacted at equilibrium, when 1 mol of A
was heated with 1 mol of B in a 10 litre closed vessel. The value of K_ is

2€ $8g A+B==C+D¢, 10bog 30935 S¢* I molA S, 1 molB &
34 Joborr vdoo RB B¢ 40% B SdgFossa. K, dend

(1) 0.44 (2) 0.1%
(3) 0.22 | @) 036

146, If the ionic product of Ni(OH), is 1.9 % 107", the molar solubility of Ni(OH), in 1.0 M
MWaOH is

Ni(OH), »a5rd§ ogo 1.9% 107" wons 1.0MNaOH (@dmod® Ni(OH), dreb

La'a.’:tidi:mﬁ
() 1.9=107"%M (2) 19 %1003 M
(3 19x10¥M (4) 1.9 % 10" M

147. Temporary hardness .of water is removed in Clark's process by adding .

(1) Caustic Soda (2) Calgon
(3) Borax (4) Lime
;.:-E} bdad® 8 oo dd soigdl Fofodardl Lmipso
(1) =RE o (2) 5o
(3) ok, (4) Hodyo
Rough Work
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148. KO, exhibits paramagnetic behaviour. This is due to the paramagnetic naturc of

KO, do~ wohamod gom ), (2H0)n0b. &R8 8moy - Sor wobdgod
f:lsap‘-;ﬁu.

(1) KO 2) K

(3) O, (4) O

149, Which one of the following correctly rep:esents the variation of electronegativity (EN) with
atomic number (Z) of group 13 elements ?
Ay 13 Saroso BESrm Doy (Z)8* omddogoré €& (EN) wmam 0%
HOTNIO JO7

(n
—+ &
(3) B (4)
Al
EH Gﬂ T!
T
In
—+ £ —+Z
Rough Work
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150. Which one of the following elements reacts with steam ?
fob Swrosad® D8 wdos I8 Sode 47
(1) € (2) Ge
(3) si (4) Sn

151. What are X and Y in the following reaction ?
CF,Cl, —— X +Y
Bod ﬁ'ﬁgﬁ‘ X Ho80%% Yoo 207

CF,Cly, - X +Y

(1) CKCLCI @) C,F,.Cl, (3) CFCL,F

(4) :CCly, F,

152. What arc the shapes of ethyne and methane 7
. (1} squarc planar and lincar
(2) tetrahedral and trigonal planar
{E!} linear and tetrahedral
., (4) trigonal planar and lincar
HBE dobcle DFE Thod) wEydoes D7
(1) S&dH bddoo Sbos» Thdko

(2) weadoyPaboo Sbdin B5's Divsvo
(3) Bhodro Sr0a8n Sdadsyhubo
(4) (850 ddrdoo S0 Thdbo

Rough Work
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153. What is Z in the following reaction 7

CH,-CH~CO N —TORC0 , 5
(1} propane (2] n-butane
{3) ethane (4) ethyne
Bod SEg* Z 207

CH~CH,-CO N M VE2 5 7
(1) " | @ as (2) n-orgd3
(3) g5 (4) &BS

. 154. Which one of the following gives sooty flame on combustion 7

Bod as® Db SOvd gt SBE Erad ergedc amed?

(1) CH, (2) CH,
(3) CH, (4) CH,
Rough Work HE
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Which one of the following elements on doping with germanium, make it a p-type semiconductor ?

Bob D Suroded &hofi Th, 2T ddvo p-d¥o efaririSipded?

(1) DBi ' (2) Sb
(3) As (4) Ga
156. The molar mass of a solute X in g mol™', if its 1% solution is isvtonic with a 5% solution

of canc sugar (molar mass = 342 g mol h, is

5% S8 (Brol [BHgord = 342 g mol™) |odednd oGS sowd 1%
Tsased® |08sn X e, 3red (§3g00d g mol'est

(1) 68.4 (2) 342
(3) 136.2 J4) 171.2
157. Vapour pressure in mm Hg of 0.1 mole of urea in 180 g of water at 25°C is

(The vapour pressure of water at 25°C is 24 mm Hg)

0.1 3 croasrSs 180 g H8et 25°C 3¢ €onoSr DEYAH |obm wrhybddo
2l Hgd®

(25°C 44 H8 by DESo 24 mm Hg)

(1) 2376 () 20,76
(3 23.76 [4_} 24.76
Rough Work
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158. At 208 K the molar conductivities at infinite dilution [h';.} anH‘CI. KOH and KCl are
152.8, 272.6 and 149.8 8 cm?® mol™ respectively. The h?“ of NH,OH in § em* mol™ and

% dissociation of 0.01 M NH,OH with A, =2518 em’ mol™ al the same temperature

arc

298K $¢ NH,Cl, KOH 320 3% KClo wicd 993 Brel Firdd (ﬁj'“ e Selahoe
152.8, 272.6 0 b 149.8 S em® mol™!. NH,OH @x¥y, AD S em® mol ot Hoboin
A, =251 Scm?mol™ do 0.01 MNH,OI To¥ % I0r-Ase 8 adyis 54

(1) 275.6, 0.91 {2) 275.6, 9.1

(3} 269.6, 2.6 (4) 30, 84

159. In a first order reaction the concentration of the reactant decreases from 0.6 M 0 0.3 M in
15 minutes. The time taken for the concentration to change from 0.1 M to 0.025 M in
minutes is
wE (DE% |FSrof Sogst (Bolr 23¥mgd 0.6M 508 03MD 15 Ddwdh doedt
Sodo. @R mES 0.1 M 08 0.025 M SRt D seo ISwadved

(1) 1.2 - (2) 12
(3) 30 (4) 3
Rough Work
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160, Assertion (A) : wvan der Waals® forces are responsible for chemisorption.
Reason (R) : High temperature is favourable for chemisorption.
The correct answer 15
{1} (A) is not correct but (R) is correct
(2) (A) and (R) are correct and (R) is the correct explanation of (A)

(3) (A) and (R) are correct but (R) is not the correct explanation of (A)
‘{4} (A) is correct but (R) 15 not correct

D8addn (A) @ Sarchd wdTaedl Todbsd vow Fimo.
s¥mo (R) : Odrdhd edfPhadE wdf aFHS vsrosy,
B0 HOTS HIrGS0 :

(1) (A)2o0T0358 58y 570 (R)DOTHSO

(2) (A)So0030 (R) o0 ROTNAD, (A)$ (R) HOTHS Ddbm

(3) (A) 328050 (R) @ BOTHID, £ (A)€: (R) HOTHS dd3de s*ch
(4) (A)DOTHSS o0 (R) HOTRIL &

Rough Work
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