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Time : 3 Hours P : & Marks : 160

Instructions ;

(1)

(if)

Each question carmes one mark.

28 D9y £ Sroyy seod.

Choose the correct or most appropriate 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
peraining 1o the question number concerned in the OMR Answer Sheet, separately supplied 1o
VOl

O W (D8 DD adgedd odd” H00LS Sdreddod Ji)ER oAl
Grdod wo3 1. 2, 3 94 4 Bdm ad)d OMR Rdros :&;ﬁén:’i" R
2owofold Popgie VOES wr/wrf ad owoed Dl BTrACD D0JDTR.

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 — 4y = 68 oowmorr dobr rdrgod 6 JSEDH Srdh ITogo 45
(Bzherdy 2838 28 Bdd Ty Ddddmo

(1) x=2y=46 (2) 4x + 3y =12
(3) dx + Iy +24=0 (4) 3x +4dy =12
-7 -6 = g .
2, If the image of [?'T] in a line ig (1, 2), then the equation of the line is
-7 -6 ;
L€ HEY TSt [ _ET] o) G8Dowo (1, 2) wond o Tgr dhI8wso
(1} dx + 3y = | (2) Ix-y=10
(3) 4x-y=0 (@) 3x +dy =1
Rough Work
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3. If aline [ passcs through (k, 2k), (3k, 3k) and (3, 1), k # 0, then the distance from the origin
o the line [ s

(k, 2k), (3k, 3k), (3, 1), k=20, & oo 2.8 Hd¢ T | Fdr aod, Surododsy Soud
o do [ & Srdo ’

Gl

1 4 3
i @ 7 ® T )

4. The area (in square units) of the triangle formed by the lines x* - 3xy + y’ = 0 and
X+y+1=0
H6¢Bpen X -dxy+y? =0, x+y+1=008 633 Bihe Jrogo (S84Y
oS & &)

u|f-u-]

2 1
1 - (2) () sV2 4 57

5, If x* + ay® + 2py = a’ represents a pair of perpendicular lines, then p =

x*+ay? + 20y =a’ g sovdigr cdnmydy A0 sdypd =
{17 4a {2) a (3) 2a (4} 3a

6. A circle with centre at (2, 4) is such that the line x + y + 2 = ( cuts a chord of length 6.
The radius of the circle is

(2, 938 Foido 05 u¥ Sydodo, VEYTp x+y+2=0 8T g
6 wond © Sy8 agardo

(1 Ja (2) it
3) J7 @ 3
Rough Work
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7. The point at which the circles x* + ¥ —dx —dy+ T7=0and > + v - 12x - 10y +45 =0
touch cach other is
Syoren Xy —dx—dy+T7=0,x ' +y' = 12x = 10y + 45 = Oew 2338080 Dodaly

8  The condition for the lines /x + my + n=0and /;x + my + n, = 0 to be conjugate with
respect to the cirele x* + v2 = 2 is
dydo x* + yvi=r daerg 28¢Bpme k+my+n=0/x+my+n = O
Dodinmyer w3erIE Jddido

(1) (i, + mm,) = nn (2) f(il, - mm) = nn

(3) r:{.lrli_l + mm )+ on, =0 (4) rz{fml b {,m) = nn,

9. The length of the common chord of the two circles
'ty —dy=0and x' + y - 8Bx —dy + 11 =0 is
Tods Hyeen :r:I-i-yI—d}--l],:-:1+}'i—ﬂx—4:,r+11-ﬂu adnd =g SED

135 Ji1

M == @z

i V135

3y J13s @) —=
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 touchcs the hine x = 2 13

Sydo XX ¥y =20x+4=0% vonDddo H}T::.!:. Hoddp x=2 4 ‘éaa-ﬁnﬁ oy
Yo|6y Dody d8o

(1) x2 = 16y (2) y? = 4x
(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,

thent =

sododho ¥y = daxw Doy 1 &6 ewdoowmery, #ga ¢ vowfwmo I0
H-f‘.l&:fi: [ =

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

12. The slopes of the focal chords of the parabola y* = 32x which are tangents 1o the circle

x>+ y* = 4 are
Sydo x+y' =458 mydydpeipdr dod dododbo vy =32x Wl oo
ST
() 375 @ [B'h
1 2 -2
o T o FF
Rough Work
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2 2
13. If tangents are drawn from any point on the circle x* + v* = 25 to the ellipse % + :':J =]
then the angle between the tangents is
; 2 o
)80 x7 4y’ =25 Dodipe %08, ¢ S)do %+%=|5 pysydwes A%
wdpds v B8 Tpe s Smo
n " n n
1) 2= - —
(1) 23 @ 5 ® 3 4 5
14. An ellipse passing through (44/2, 2.6} has foci at (=4, 0) and (4, 0). Its eccentricity is
(4V2,2/6) rroar &30 a8 HES)TIE (4, 0) (4, 0o $¢ Tghosmyon. od
ﬁﬂa,utdﬁ
() 2 | 2 = ) = :
2 @ 3 ® 7 @ 5
x! :FE
15. A hyperbola passes through a focus of the ellipse -l.t.i_ﬂul‘ﬁﬂ* Its transverse and conjugate
axes coincide respectively with the major and minor axes of the ellipse. The product of
cccentricities is 1. Then the equation of the hyperbola is
11 TI
ef wdbododho, E"g,fiaﬁﬂ ﬁ+ﬁ=] Doy oDiboar, Fdr so0d. o
80g% wgo, Do) wEow SHLHM AF 58N Agrho, FgLous JEyPdiron.
T8 adjodde vyo 1. edyd vd JorFods HlEdeo
2 2 2 2 2 2 2 z
(1) Bamcdiiu) ) Seadoay oy meeiay gy adia
144 9 169 15 144 25 s 9
Rough Work ]
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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 : FL then

B is

A(l,3,4), B o 405 Bp (-2.3,5) o Docby 1:3 22 8&* Dge wayd B
(1) (-11, 3. 8) 2) (-11, 3, %)

(3) (-8, 12, 20) (4) (13, 6, -13)

: 2 -
17. If the direciion cosines of two lines are given by [+ m + n = 0 and 2~ Sm* + n* =0 then
the angle between them is

Bods 536 TBpo B FRSes [+m+n=01- Smd 4 nt =0 08 asgwds o
Bods dwe fags Fwmo

oA

M 3 @)

i 4 E
) 3 If}3

18, IfA(3,4,5),B4,6,3),C-1.2.4) and D(1, 0, 5) are such that the angle between the lines
DC and AB is © then cos 6 =

AG, 4. 5). B(4, 6, 3), C(-1,2,4), D(1, 0, 5) & DC, ABo 3:¢gS'mo 8 s Thgbom
ao® @i:l;pfi.} cos 0 =

2

? L __

(1) ° (2) 9

5

4 -l

(3) 9 4 3
Rough Wark
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: WJ||I+.1~;1—1u'll-:»:+1n:I
19. lim —
. x—l 3* —1

Iug 3 (2) log 9

(1)

|
(3) Fg‘-; (4) log 3

2. IF f: [-2. 2] = R is defined by

i”“""ﬂl'cx for -2<x%x<0
f(x}= x
x+3 for 0<x<2
X+

is continuous on [-2, 2], then ¢ =

f:[-2,2] =R 2

vivex-Vl=6X  5cyen
Fx)= -
L (0sx<? &
X+1

™ Adgdonnd, wdaaho [-2,2] “:":'1}:‘51“ wond whpd c=

2 3 3
M F ) 3 ® 3 @ 75
e ——— e — St —
Rough Work
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20, 0= i e i =LY
X =3 ) |
(%) = x tan"'x wond lim Ei}-—-fﬂlz
X =] X =]
m+3 T
(1) =—— Ll o Rl T+2
L @ 3 3 — @ ==
|
- -1 ¥l+a“x*® =1
22, y=tan [ = ]z:-[l+a’x3}y“+zazny=
(1) -2 @ o (3) 2a2 ) 0

X
23, If f(x)= e and p(x) = f{f{x)) then g{x) =

M
f[11'=m. glx) = f(fix)) wond wdypds g(x) =

§ PR =
D @iy @ (xe1)? S @ @xa1y?
Z 2 2 2
X
24. If the ¢ —+i_= ey
e Curves o + b and 2% + T =1 cut each other orthogonally, then a? - h? =

we },2 2 %

SisTey ——i— =] x__ }'__

(1) 9 (2) 400 {3y 75 (4) 41
Rough Work — B
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25, The condition that fix) = ax’ + bx? + cx + d has no extreme value is
fix) =ax® + bx? + ex +d § wodg Deod TeroderdE DoSdio
(1) b > 3ac (2) b? = 4ac (3) b% = 3ac (4) b* < 3ac
26. I there is an error of £ 0.04 ¢cm in the mecasurcment of the diameter of a sphere then the
approximate percentage error in its volume, when the radius is 10 cm, is
w¥ B¢ argho Fosdods® £0.04 wo. &0 a0d, w AY argrdo 10 Do,
a5 yhpda, B¢ fod B0Sreed® agrono® &0 wdo
(n =12 (2) + 0.06 (3) + 0.006 4y £ 0.6
27. The value of ¢ in the Lagrange’s mean-value theorem for f(x)=+/x=2 in the interval
[2, &) i3
waddo [2, 6] GFdho f(x)=Vx-2 & Pyrod Sggd Iwd bgrosa)
wiondod ¢ Dend
9 5
- — 3 4) 4
m 3 (2) 3 (3) ° (4)
28, I .. =g(x) te=glx)=
;ﬁinjx COS X
-’ -2
(1} Vool X 2) :.I'-mn X
2 2
® oo W Janx
Rough Work
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https://www.indcareer.com

D\

29, If J'—d +C, where C is a rcal constant then A+ B =

x __Ax B
ll[l+--.I"E',l‘ll.ll:l-i—.'rn2 fi-x " Vi-x

dx Afx B« y o et B-
— + + 08 Corad Bd Hopg wond wopds A+D
Iﬂ-r-q":}ﬂrx-xz "-‘I“‘:": Jl"" .
(1) 3 (2) O (3) 1 {4] 2

30. For any integern 22, let I = Iun“xdx, If 1 =%tam"""n-1::]“__I for n > 2, then the

ordered pair (a, b) =

! £
(58 Grgofo nz28 I, = [tan"xdx wdosod. I, =—tan"'x-bl , (n228)
wond wdypd |EB dwio (3, b) =

> -2
(1) ["*'-n_;] (2) [ﬂ-hh] G @1 @ (-1,1)

n

p.
{12'1-}- -—iiil]+c,inwlﬂch¢isammlmtﬂ1mﬂ=

L dx=Atan"
G+ 1) YR 4 X +1) [ X
2 T
] (x-1) dxrhlaﬂ"[ '"__’f“_*“l]H &' ¢ & Powg wowd A=
(x+ 1% yx(x? +x+1) ®

R @ 3 @) 2 @ 1

.u.u‘j

Rough "-'-"nrl:

https://www.indcareer.com
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32. By the definition of the definite integral, the value of
s s 14 nt
li + 1 T -
nﬂ;ﬂ 1 +n” 23 4pn? 3 en n° +n° "
lim —14 + - 2* + ) + + n’
2838 wHrded ddgddo oy IS5 B0’ Yen®  nP+n’
e
|
(1) log 2 (2) 3log2
L log 2 4 Llog?
(3) loe “) s
n'6
33. j‘cm# 30- sin 68 d0 =
0
T 5 An in
i 2o —_— 4 ———
() 3¢ (2) o ) 256 ® 19

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

y=2x-2is
x=-l,x=2,y=xl+1,y=2x-2 of Sdug BE4H Broge (S6OW Fared®)
(1) 10 @ 7 (3) 8 (4) 9
e e —— ——— e — ——r——
Rough Work

E 2014 D https://www.inddaféer.com
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The differential equation of the family of parabolas with vertex at (0, —1) and having axis
along the y-axis is

(0,-1) &4 ¥go 50, y-wEo adm wilyp SO &rﬂl'irw:ﬁrﬂ ﬁ:muu'{a wihdod
HanEdndn

(1) yy+2xy+1=10 () xy +y+1=0

@) x'-2y-2=0 (4) xy-y-1=0

J : .
The solution of Ei"}"i-xc}“ with y(1) = 0 is

Eﬂi-_-y+1u-"r""‘ E y(1)=10 uﬁ:r;gwﬁ e

dx
(1) ™ + log x =1 (2) ¥ =log x
(3) ¥ +21logx = | ) ¢ +logx=1

37.

it e —_—

] d .
The soluwion of L:ﬂﬁy+{x3|njf—l}h—i=ﬂ is

d :
cosy +{xsiny Hﬁ =08 S

(1) xsecy=tany+¢C (2) tan y — S€C Y = LX
(3) tan y + séc y = CX (4) xsecy+ttany = ¢

35,

Z+X .
1 1 = ———— t
ITR is the sel of all real numbers and if f: R = {2} = R is defined by f(x) o or

x € IR - 12}, then the range of fis
R aas dogrg bl epdr, f:R - {2} >R Ddgddbo 08 xc K- {2}8
24X

fix)=2-2 wond waypd | Dol Tpa
(1 Hz-*i:ii} (2) R (3) R- {1} @) R-{-1}
Rough Work
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39, Let O be the set of all rational numbers in [0, 1] and f : [0, 1] = [0, 1] be defined by
6
f(x) = x for xeQ
|-x for x¢Q

Then the set § = {x € [0, 1] : (F'o ) (x) = x} i3 equal 10
10, 1]6*2 weddady domge D8 Q wh, £:00,1] = [0, 1] 2dgddo

x (xeQf
fl[.'-:]-{]_x (xeQ B

wh wifod. 1E§i;p¢ii o ala
§={xe [0,1]:(fef)(x)=x}%8 RN RN &

(1y [0, 1] (2) Q (3) [0,11-0Q (4) (0, 1)
Zn+l
40. Z{—I:lk_l'k2=
k=l
(1) (n=1)(2n-1) (2) (n+1)(2n + 1)
(3) n+1){2n - 1) (4) (n- 1) (2n + 1)
41, Ifa,b,candd | numbers such thata? + b2 + 2 +d? = 1 and if A= i s
. a, b, Ccan are real numbers suc _c+id a-ib
then A™! =
bh.e.d 2+t +di=1 ﬂ:mmauu:- A= atib et
e popges a,b,c,do @ ¢ wihgt ’ Locaund i

SoNnD ui:-;j:nﬁ:r Al =

a+ib =-c-id | [ a-ib c+id
M le-id a-ib | @ | -c+id a+ib
. Ta-ib -¢-id] "atib c+id
(3 | c-id a+id | ®) | c-id a-ib

e — R —

B — — B —— —_—

Rough Work
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2 3 0
2 4 3 21. _
42. If the matnx A= 1913 is of rank 3, then @
|6 8§ 7 a
"1 2 3 0]
2 4 3 2
~ = e 1 sond, wdypdh A=
L85 A 321 3 P
L'fl B 7 a|
(1) -5 (2) 3 (3) 4 O
. k ka «
43, Ifk = Landiht:demmﬁrﬁniﬁflhﬂnmui}:hl,whcm A=l0 o 1'!: ,ilk"ihmiuil
0 0
k ko «
k>1 whdr Sm@% A=| 0 o ko |sond A? g8 K wonddydo|al=
0o 0 k
: 1) kK (4) x
(1) kf (2) k (3) m
44. The number of solutions for 73 +Z=0 is
A +7=08 Ko FElo Jowg
(1) 35 (2 1 (3) 2 (4) 3
H
= — i —— T —— S — —_— = :
Rough Work
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The least positive integer n for which (1 + i) = (1 = i)" holds is
1L+ =(1 - ) edhge acd £33 dagrgoefo n
(1) 8 (2) 2 (3) 4 (4) 6

46.

Ifx=p+q y=pw+ gqw® and z = pw? + qw where w is a complex cube root of unity
then xyz =

x=p+qy=pw+qw,z=pw +qwd* w s LY Tbu.ﬂg PodSareo wond
o pde XYz =

1y p*+¢q° ) pP-pa+q () 1+p'+q" 4 p-¢

47.

If zr=m5[%]+1sin[%]fmral,ll...,..,. then Z,Z,2,y v @ =

r= 12 3 e 3;@5[%]“51%%} wond uﬁ;}ld.:- IIEE?.3 Skl oo =

(1) -2 (2) 1 (3) 2 {‘4;' -1

48,

If x, and x, are the real roots of the equation x2 — kx + ¢ = 0 then the distance between
the points A(x,, 0) and B(x,, 0) is

r Xy 0 hdSmo X —kx+ec=02 mmgﬂ wdypd Dodapm A{xl,ﬂ}.ﬂ[x],ﬂ]u
288 Srde

M i +4c 2 Jk2-c 3 Je-k? @ i -4

X

Rough Work
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X% +1
49. If x 1s real, then the minimum value of ¥Y=—5——— 13
X +x+l
2_x+l
hE bopy sowd, ebyd Y= ¥0§ Dond
» = x2 4 x +1
gy 3 L 4) 2
(1 3 @ 3 & = @)
50, If p and q are distinct prime numbers and if the equation x* - px + q = 0 has positive
integers as its roots then the roots of the equation are
p, geu 2D5) (oD Doggoipdr, Ddufdao xI—-px +q=08 FHYrgroste
Sarereom 408 wdypd @ Hnfdod oo
(1 1, =l (2) 2,3 (3 1,2 (4) 3,1
51. The cubic equation whose roots are the squares of the roots of x* = 2x” + l0x -8 =0 is

X! -2+ 10x-8=08 do Sorero Sgod Surorenr OAS i H¥dmo

(1) x* + 16x* + 68x - 64 = 0 (2) X+ 8" +68x =64 =10

(3) x' + 16x? - 68x - 64 = 0 (4) x*-16x2+ 68x - 64 =0
52. Out of thirly points in a plane, eight of them are collinear. The number of straight lines that

can be formed by joining these points is

o€ HIdoos'd 30338 DodHSt IV, DodhPHes HBhoires. & DodHod

Joripdr AcHEORS BEFTwe Dowg

(1) 296 (2) 540 (3) 408 (4) 348
Rough Work
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53. If nig an integer with 0 £ n = 11 then the minimum value of n ! (11 = n) ! is attained when

a value of n =

0<n<ll wGhgts aod fpgrofo n wond n!(ll-n)! £J% Dwd Sroderdd
=8 n Jed

() n (2) 5 (3) 7 4y 2

;4. If (a+ I:n:-t]*:'I ':"11:? | ;x ¥ veeeennes then the ordered pair (a, b) =
{a+h:-:}'3—-i%+%x+.......,.. vond edypd g alodio (a,b) =
(1) (3,-27 2) ['%] (3) 3.9 (4) (3,-9)

18
2
55. The term independent of x in the expansion of ('-J"_ —T;] is

&

[uﬂ_—jl;] J56me’ x S00 Hgso|d Bddo
18 18

o {5 o (2
18 18

o (1) o (2]

Rough Work
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2x7 + x? S_Ax+B Cx+1

5k, r o 3 = (A, B, C)=
N —oh X -5 X" 13
{1 {1.1. 1) (2) (1,1, 0)
3y (1,0, 1) @ (2.0

57, Ifcos x = tan y, cot y = tan z and cot z = tan x; then sin x =

cos X = lan y, col ¥ = lan 7, cot z = tan x % 0o o -Hf:':r:rﬁi 5in X =

J5 +1 J5 -1
(1) == @ i~
. 51
gy B2k Gy 2L

58. tan B1° — tan 63° — tan 27° + tan 9° =
(1) 6 (2) 0 (3 2 4) 4

3 : ;
59. If x and y are acute angles such that cos x + cos y = < aond sin x + siny = - then

2 4
sin (x + y) =
3 _ 5 3
woyS'aror X, yoo cos x +cosy ” Sesinx +siny= 2 Hﬁiaggm‘ﬂ @D pd
sin (x + y) =
2 3 3 4
=a — —_ 4 —
(1) 5 (2) 3 (3) z (4) 5
e — e ——
Rough Work
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; n 1 1 .
The sum of the solutions in (0, 2x) of the equation €08 X Eﬂs(-i— :i:]-:ns [-i+ x]=—4— i5

Yiangdmo COs X m[%—x}ma[g I-HJ-::;:JE;. (0, 2x)S* a%) oo dwdo

(1) dn (2) n (3) 2n (4) In
6. If x>0, y>0,z>0, xy +yz+ zx < | and if tan™'x + tan”ly + tan"'z = n then
X+y+z=
x>0,y>0,z>0,xy+yz+2 <l eyér un'x+uan'y+uan'z=n wond wiypd
XKTrytrm
(1) 0 (2) xyz
(3) xyz 4) Jxvz
~1(1 -1{ 3
hl|=]- h-ll2|=
1++/3
(1) log, (3(2++3) (2) log, [T ]
2+43 2-43
(3) |EIE:=[ 3 ] (4) lﬂﬂt [_3""]
Rough Work
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any ARBE: (a+b+c)(b+c—a)(c+a b][u+|:-r—+;:]=
4b¢?

(atbtc)(b+rc—a)(c+a-bj(a+h-c)
4h%c? )

(1) sin? B (2 cos’ A

(3) cos’ B (4) sin® A

o (Bibmo AABCS 3o,

b4,

The point P(1, 3) undergoes the following transformations successively :
(1) Reflection with respect to the line y = x

(i1} Translation through 3 units along the positive direction of the X-axis

n

(11) Rotation through an angle of ¢ 2bout the origin in the clockwise direction.

The final position of the point P is

Doy Pl 3) SGnm §o8 B8idHeds Todkdas

(i) “E¥Bpy=x &yire worEgSo

(1) X-mgdy ﬁjﬂ‘ﬁlﬂ' a3¢* 3 urde of Ddrodd LOSES

i) Sre DosihT (3SE0 B4 = E'mod® Wim HOLYS

o Doy P oo

[ﬁﬁu ﬂ—ﬁ]
) K

2

: 7. =3
o (73
N [ﬁ-.ﬁ-l_ﬁw’s]

2 2

.48

. 2

(3)
_——__—__——_.___*

Rough Work

E2014 D https://wwv&mq?areer.com



https://www.f’ iareer.com

65. The locus of the centroid of the triangle with vertices at (a cos 8, a sin 6}, (b sin 6, - b cos 0)

and (1, 0) is (Here O is a parameter)

(a cos 6, asin 0), (bsin 6, - bcos0), (1,0) © 38 bgren €o Babmdy Joerdl

Dod Ddo (w88 0 af Jod)

(1) Ox+ 1P+ 972 =2a? +p?
(3) (3x =17+ 9y =a? + p?

(2) 3x-1PF+9=2" -0
(@) (3x + 1)? + 9y* = 2’ — b’

66. If the mean and variance of a binomial variate X are 8 and 4 respectively then

MX<3)~=

Xoda 5:8g50, D9 )8 S605m 8, 4 £03 8338 Sood wond wdpds P(X<3)=

m 5

N
(3) Jl6

137
@ i

263
@ e

67. A random variable X has the probability distribution given below. Its variance is
g dirﬁ;}ﬂﬂﬁ doo? X Dogrdge dyrede (Jod Gdhwmdod. orw <R 8

e o

X 1j]2 )3 | 4 13
P(X=x)|k|2k |3k |2k
16 4 3 10
(1) 3 2) 3 ES} 3 4 3
Kough Work
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A candidate takes three tests in succession and the probability of passing the first test is p.

: : ; P ;
The probability of passing each succeeding test is p or 3 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 is selected s

nd wyipd Hddm durds DO en odndo, Bwdd HOY AGHPdadhy Boyrgdd
p. Bode DHES adddive, audid TEdI00D weddd dogd HOLS

886508 DogrSgSes IEBM p, 5. wwgy Job¥H ¢hdo Bodd HéE ¢
a8 g8 vT0. of v¥yld JobEodyg Poyrgd
(1) p2-p (2) p(2-p) @) p+p+p’ @ P(1-p

6Y,

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

15

€ wd: Ingre ALY 0N Tododrd 580D, odd Swpo Dotd BHDD
Bowgo Bwdo Tm fAddowde. FHe* £hdo aEpro 3 39y mogragd

1

1
) 3

) = (2) % (3)

5 3

T4,

It A, B and C are mutually exclusive and exhaustive events of a random experiment such
1

that P(B)= ; P(A) and F{C}ril‘{ﬂj then P(A w C) =

A B, Cor n¥ oirdydy¥ (DWrfod™ BEHYT 2398 Jrgmsdes whpdr,

1'!1‘1‘J=%F{:\}, P[U}n%l’iﬂ] eThgts dod wdypd PAVC)=

10 - 3 6 BT 7
M 73 @ 33 ) 5 (4) 13

M
Rough Work
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n n
<y Xy #TE 1 Observations such that E xiz =400 and E x; =80 then the least

i=l i=l

it x;, x, ..

value of n is

n 1]
n D08l x, X, ...y x o ZIf =400, Exi=ﬂ'ﬂ' wond n £ Jmd

| L
|=I i-l

(1) 18 [E,] 12 {(3) 15 (4) 16

72, The mean of four observations is 3. If the sum of the squares of these observations 1s 48

then their standard deviation is

Jenth H08odeo Hgplio 3. v H0Rode Sovo TIndo 48 wond Y Fd
(@ SrEE) ISeso

(1Y J7 @ 7 3 (4) 5

13,

The shortest distance between the skew lines

F=(i+2j+3K)+ (i +3j+2k) and F=(4i+5]+6k)+1(2i +3j+k) is
o>ud Ipow

T=(+2+3K)+1(i+3j+2k). T=(F+5+6k)+tRi+3j+k o NSy SR &rdo
(0 Je ) 3 3) 243 @ 3

e

T4,

If x, ¥, £ ar¢ non-zero rcal numbers, a=xi+2j, b=yj+3k and E=xi+yj+zk arc such
that axb=zi-3j+k then [abg] =

X,y 2o T3 dd b bopgw, A=xi+2), b=y+3k,.C=xi+yj+k @ axh=zi -3 +k
wohges a0l edyd [Abe) =

(1) 3 (2) 10 3) 9 ) 6

Rough Work
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If 8,b and § are vectors with magnitudes 2, 3 and 4 respectively then the h;,-:.-l upper bound
of |ﬁ—'t§i2+|E—E|2 +|E-a|*> among the given values is

a,b,Teo HEHDHM 23,4005, w0 05 HOLDHE wdydo [T-bF+|b-5P+c a5
it d »g Jerdod® ad5Bns

(1) 93 (2 97
(3) 87 (4) 90

Ta,

The angle between the lines 7= (2i - 3j+ k) + 2 (i + 4§ + 3k) and F=(1 -+ 2K)+u (i +2) - 3k)

15

P e F=Q2i-3+k+AE+45+3K), T=(-J+20+u(+2-30) o H¢geno

z () ms"[ 2 ]
2 Jo1

3 "[ ?] L
{-} Ccos m {4.1-' 3

(1)

T7.

If &b and § are non-coplanar vectors and if g is such that E=—I{I+E+E} and
X

1l = _ = == -
u-;{b+c+d} where x and y are non-zero real numbers, then KLyﬂ+b+E+d}=

a,b, tm 2dbodres o0 284w vHdr, d wda d=-]I;{E+E+E], a=—(b+E+d)

1
¥
uThgho dol (wothd® x,y o W) TN RS Dopgw) vdpd ;;—-{i+E+E+E]=

(N 3k (2) -& (3) 0 (4) 2

Rough Work
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78. Three non-zero non-collinear vectors 3, b, & are such that §+ 3b is collinear with g, while
3b+2¢ is collinear with 5. Then 3+3b+2¢=
A¥Dosroosd Sardy Ardgdd HOAw 5,b,co0 343b 904 8 DT Habomid,
Ib+2¢ 284 58 HIDworsr sodLuryon. edpdd F4+Ib+2A =

m o (2) 23
(3) 3b (4) 4%

79. If in a triangle ABC, 1, = 2,1, = 3 and r, = 6 then a =
a8 Bffiza ABCS* r =2, r,=3, r, =6 wond whpds a=
(1) 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

o8 |Bhasns'd Bwres 1:1:4 22)8¢° a0d edypd ¢ @gHadp B
Sodh, oR w3 g dhirad o JRHE

(1) J2+2:43 (2) 3:2
(3) J34+2:42 4 JS3+2:3
Rough Work

https://www.indcareer.com
E 2014 D 25 Q



https://wwwi;'ndcareer.com

PHYSICS

81. A closed pipe is suddenly opencd 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 55 Hz. Then, the value of fundamental frequency of the closed pipc is
L8 SrRd Moo Troedm S8Swd, wd &85 o 30NN Fgom drdyudod.
20dom 4805 Ao Waly |FEu¥ FrHiRSgo. dwodd Barbd LAS Hby
go g 33 eddgdo Yol 55 Hz S5)5m 40d. whypd Larbd Avo
CINEy |SrEaeE Rege oY) Jowd
(1) 165 Hz ~(2) 110 Hz
(3} 55 Hz (4) 220 Hz

B1. 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)

&% %Sousd Hb¥o Gl sfe i.'r'g;}i-m Dhradn. g8 Tgfpodddn [ &
Shrdy RO Tods HUIRIrIZd widedo DHoyrdd fodduonr Ddyd6o
Nerosam :}ﬂaudﬁ. whypd |5d Sivde Dorrsd fhdo Tod) arzfgodddn
(n= 505 dodo Ty 58455 mdo)
]
1) pet
(1) (2) 3
(3) 2f (4) (u- N0l
Rough Work T
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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 ¢m (2) 16.25 em
(3} 12.5 cm (4) 135 cm

[=25cm >gfgoddins) ¥ Ddd wDI0Y $u¥sn I8 75 2ot Erdodt
W3 B Dd 28 ISP wwE, ©8 Dowdw Y08, SGmTd BEs
SosmdE S48 wThgbds 25 0. 2ED0E58. o B8 S (28Donsn B0
Addomr Hodads ST =d83093 arsoe

(1) 37.5 %0.5. (2) 16.25 70.ds.

(3 125 2o.ds, (4) 13.5 o.hs.

84. 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 15 increased by one-and-half times the previous value, then the fringe width is

*8 mob DO Hg8Ydn (SWrA0S® DIroSE B30 DD dogdg g0 2 2.do
ARYBpE SH0A d8onBggo Ao 57008 Fobs Bt Sdeoy 1.2 0.0, 61 Jomyndt,
D050 By Idos 3008y Dead wEd5)d BLH wobd, udpds B¢ Beo,y

(1) 0.9 mm (2) 0.8 mm

(3) 1.8 mm .H] 1.6 mm

- — ™ B e —_— e ——s e
Rough Work
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A charge () is divided into two charges q and Q - g. The value of q such that the force

between them i3 maximum, is

w8 ddogh wdddn Q Tods Jdps wldSves g 00w Q-qm JP=odudIo.
G Codd g woo AORINM dodb. D&gd oTddn q Do) Jewd

M Q @ 3
2 - 0
3) 3 @) 3

BG.

Two concentric hollow spherical shells have radii r and R (R » r). A charge Q is distributed
on them such that the surface charge dénsities are equal. The electric potential at the centre
15

3 Sodsn 003 Dods My Alered €6 yd3ne FgrgSnes r 50050 R(R»r).

a8 abldo udd Jodd Dirdomr sodow, Q udidn Dddnin Joabwdia.
wdpdo, Soddn 5 Ddgh doJabd

QR +1) Q(R® +17)
(h dﬂEn{R1+Il] @) dne (R +1)
Q
(3) Hoas 4y 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 iﬁ-
' ,

. A
I5

TdPD £, by o 8w A Sbdfn B o DEFLdm Par Pgs (P =2p,). B 8K
TERBD A BN FghBodss Do 3o005n Vo HAL DESSwer HirHILH,

¢
ﬂ‘;:r:fﬁa Eﬂ_ o) o
A

Ay 2 - (2) 1
(3) 12 4) 1/4

88. In the circuit shown, the heat produced in 5 ohms resistance due to current through it is
F_E} I/s. Then the heat generated/second in 2 ohms resistance is

Sd Srheds Sedhodt, D&ogs (Darirdn S0l S Loy 8o TR0 G848
W3 4PIN 50 Y% wowd S, EH* 2 L5y orgor 8833 wond aﬁa;

——l
A A= A .
2 (ohms) 8 (ohms)

I
— | e

l 5 (ohms)

D e C

It
(1) § s (2) 4 s (3) 9 Vs (4) 10 Vs
__—“_——-—-—-—_“‘

Rough Work
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89. A steady current flows in a long wire. It is bemt into a circular loop of one turn and the
magnetic ficld 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
2f PEIS A0S DodBPS 288 (DI I00. v 8 D8 W S)oved orbm
Soduddd. od Toddn 54 wabdpod Fdo dmd B wB 85 n e
fo Syosdd orbr SHodd, od Soddo g 2dyd wdbidryod Fdo
(1) B/n (2) nB (3) ob? (4) n’B

Y0, An electrically charged particle enters into a uniform magnetic induction field 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 field

(3) in a circular path with a radius directly proportional to V2

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

g dssn Fohuds of Sesn of 508 vdhdmod hie I|Sod*s § (8

845 vonbdds' V Jded” (2T000, 1BErdinoed wbd

(1) €380 oo H8¢ TBod' dairdizos

(2) T 04 nood |madrefdiod

(3) ﬂ'gﬂ'gu Ve mlodtsrddrdodst Hod Hyersed :J.J'{E'Uﬁ‘ |B i oo d

(4) agdrdo Drdd shddrhdrdod Hod Syesd Srdod® Dardiued
Rough Work
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91. At a 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

w5 T8 poodt, 3B Fao 60° H0dn Pr wabdyod §8m HErods pevodsw
(B 08 x 107 T wond gr wohdryod 3wdo § |52

(1) 1.5x104T 2) 16*10°T

() 15x103T (4) 1.6 x 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 ig

g ddo, 600 Sadpeo O3, 2.¢ B o W) dgaio (HEES 108mH, ©F
Tgrdode 58¢ 84 ' 500 Sobror dindy o) Hedfio |hEKS

(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 t (V in volt, t in second).
The value of rms current (in Amperes)

V=220sin 50 1 (V Sened®, 1 H8506") 338 w358 SOUF fo E2%45 Sogsse
Johnb3s. wond 59 2G5 9¢ Sreo (ms) Igd [BFiro Ded (wobdadsh)

J2
(1) EEJ"I- (2) 0.55A
0.53
3) J2 (4) [ = A
Rough Wﬂrl.a
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94. The electric field for an clectromagnetic wave in free space is =] 30cos(kz - 5x m“f,}

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)

DgTYEERS’ w8 Ddsgdcirdv o Soko D&gE Fi8o E=T0cos (kz- 5x10%1).
Ed0drao Sgu/dbdhod® Hol, ddod 564 Togy k dmd (hyoys'sne
Défagdairdp o8 Sdon Fro =3 x 10° m/is)

(1) 0.46 rad m™! (2) 3 rad m™!

(3) 1.66 rad m™" (4) 0.83 rad m™

95. The energy of a photon is cqual to the kinetic energy of a protan. If A , is the
de Broglic wavelength of a proton, 12 the wavelength associated with the photon, and if the
energy of the photon is E, then (%/%,) is proportional to

PO Tof 48 of ol Tnd) A82488 JSrsiwn. el TnE, 04
ﬁﬁuﬁgﬁga Ay ey [543 édaﬁgﬁgn Ay W0, sy Wel¥; 48 E
wond (A,/A,) wsdsSod® 40d8

(1) E (2) EV
(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 e¢V. 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~ r:ambmmmn respectively in the first
orbit are (assume nucleus to be stationary)

ang'as @Dody Inodd sgrgTgrgo ny, 0@ grrond® 4§ -13.6¢V. &' ud
2EIrmHnSte N of ([@ers Sogr 207 m . B3z ® 5y 2.8 p” gmo 20Tt ye
w5808, Indd ¢f g8t PerS-p VoA ¥4, sgdrgo Bbm (fodin
pddum o585 F%ed)

(1) =13.6 x 207 eV, i (2) =207 x 13.6 eV, 207 r
207 _ I
136 I ~13.6
:.!_ e —ﬂllll'l,—H—' l.i'r E[’!'?
Y 297 V207 P8 S ey

77,

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

125 6355078 Dowg e SoEso agardo 1.5 50 wond, 64 ESg0mR Popgiie
Sod¢ agdrdo

(1) 048 Fermi (2) 096 Fermi  (3) 1.92 Fermi  (4) 1.2 Fermi

984.

i B

A crystal of intrinsic silicon at room temperature has a carrier concentration of 1.6 * 10"8/m?.
If the donor concentration level is 4.8 x 10*%/m?, then the concentration of holes in the

semiconductor is

A8 @8 5¢ of Hgarde LOSS B840 1.6x10"%m® iremgs DAH0E.
ord TONE) mq’ﬁ‘?w 4.8 * 10*%m’® wond, ugp‘ﬁ*ﬁutﬁ' Jo|gre TwE) mgd
(1) 53 x 10"%/m? @ 4x10"m® (@) 4%10%m®  (4) 53 x 10"’

Itough Work
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99, The output characteristics of an n-p-n transislor represent, [1. = Collector current,
Ve = potential difference between collector and emitter, 1, = Base current, V,, = voltage

given 10 base; Ve = the potential difference between base and emitter]
(1) Change in [. as I and Vg are changed

_{2} Changes in 1. with changes in Vep (I = constant)

(3) Changes in [ with changes in V__

(4) Change in I as Vi is changed

“f npn (@A gl Ty Adh ofoe Drdodd [l = Dedd (doire,
Vg = hﬁﬁrﬁ-a?ﬁfu S:gp ojyohd Hao, Iy = werd 2838 (maoro,
Vgp " ¥edol ad)y §ge V= vedol acrd¥o Sugy 2BYuhS Fdo)

(D) 1, 80000 Vo' Srdyer Insypa 1,68 srdye
(2) Vop &rdoy SdgdRpdo 1. 6° drdojen = Hdo)

(3) Vi drday I3 e I ¢° Srdye

(4) Vy &rdsy Tl s L& Srdoyen

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.0.5. mode is,
(Radius of the carth = 6.4 » 10° m)

«¥ TV %SoSerodn drdo D0 (33d wods Jd8; 128 m. e wodo
Fgroond® aod, d)a T dG8¢' Todod Hogy Bod)BEIFS (3o
%o, o Todod fudy doddohd A0H drdio @rd agrdo =64 x 10° m)

128 64
(1) 64x 410 km (2) :ﬁ—-ﬁ'km () 128xVi0km @) Jrgkm
Rough 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 1 secs. The increase in angle through which

it rotates in the next 2t secs 15

Dijo HOS* Sy of IEB0 O egIn ddom RIS Sedal Sglnduith
Serddsn Fohwdss. vd t DEHed 15° Fweo ocgo [@odo Sns8.
E8:000 2t wiedt ob @iedn IbIHpds DOAS Ll et

(1 9w (2) 120° (3 30° (4) 45°

102. A thin wire of length [ having linear density p is bent into a circular loop with C
a5 its centre. as shown in figure. The moment of inertia of the loop about the line
A 15
HLSNS SrRses, Py | Hodu Ihah FoEs p o uE DI ELES
C Joddnm do Sydinm Sodndl0. AB o Jowd ol wddy (FHEIW

- 3

| 5p£3 @) pf

W e 160

3 31‘.!!'3

1 o e

[3‘] HTI!: [ .] H“:_
P —_— s .#

Rough Work
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Fhe ratio between kinetic and potential energies of a body executing simple

‘. i s ! |
harmonic motion, when it is at a distance of N of its amplitude from the mean position

s

i i I
m;ﬁ:-ﬂnga FHe Hod Hodd HOALBS N Sody Srdost ad b ypda, Hiv

rodf Jodo TV af sHgH [ Hae, g8e dhe Juy3
2
(1) N2+ ) 2

(3) N2 4 N?-

104,

e —

A satellite 1s revolving very close to a planet of dmmt}' p. The period of revolution of

satellite s

p arodd do of Hirdn S oo dﬁd:ﬁ" &8 DS @limo ?ﬂ#‘nﬂ
woudS o ﬁ:’:Lﬁ::'-;":.:u gy widdd rodw

JIE 3in

(1) o -y

G rI'.l'l 20G

E InG

®) VoG i gr=
Rough Work T -_ _
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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

.3 ‘i’:u‘g;ﬁnﬁ‘ Dobwd Ho0de =T rdy 0N, 2 ol ogddwos 1:2
D2 38¢° Ko Todd Sfies a8 pood IPibchHedid o3 vodnd >AabIdypd
m Dody a8fod L‘E’:ni'.t.:l'm on D8draui He Tga Q"EE g&ﬂﬂiﬁjﬂ :Jﬁ;jﬂ

(1) 16 : 1 2 1:1 M 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) H8 Dodopen 0% a¥ DY Do Y HASDpd 15 IpIn IE w648
E g O3 Do 45, g I8 Do wnEy, Fghdadn R, D3) 28 Doy
Fgrdsn r vond, edyd O3 N8 Dodxpheo Hopg (n)

4R 4R 2R2 4R*
Pt o, R } 4 M e NS
i) 3 &) — 3) e (4) 6

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 &&9HS Ko D8 w8 0.2 &, wo SHeorgodn, 9°C affdd de TS
DHuESt asy | yr E3g0r8 Ao HOS'08, BTS00 oD DS afidd
90°CE 0T S6%H Jodwsio. (BIPSHo TodI A «dd Tug Edzod
g rost oo DS DAL S0 = 1 BSO/E-°C. A8 grlaywss
hodndn = 540 3t/ m

(1) 0.81 (2) 0.18 (3) 0.27 (4) 054

e ——— e ——— e —

Rough Work
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108. 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
Mowing through this hole per sec, in joules is (o =567 x 10°% Wm'zk"]

w8 Jdgh SOMG" 2¥ D3y Golgrd) ¢'Hed F& Tdhirdd oduerds o
dogldn oorpm €32 SHHm m:ﬁm__aa. o Jo|@H Brogihn 200 mmd. =¥
SED) TATPC affNS 58 4oSErdS v Sogsn Moo nf HEsS (D30T
aRiE &G Y* (0 = 5.67 » 107® 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 internal energy of the gas, in Kilo Joules is

(R = 8.3 Jmole-K; v = 1.4 for diatomic gas)

Foad STP 3¢ ad) od Iy vafasSs 28'as P ogo ol adits
673 K oThow dobdio Johwdsa. v sdud voddd 186" Ddihde, 8a°
TSy, (R =83 Jmole-K; y = 1.4 AgddSra odind)L)

(1) 80.5 (2) 21.55 (3) 41.50 (4) 65.55

118. The volume of one mole of the gas is changed from V to 2 V at constant pressure P IT
¥ is the ratio of specific heats of the gas, change in internal energy of the gas is

28 Srd el Wy S D0Srwmo. P Y bddo 38, V swoD 2VE
Srduddo. adol Tod) DEYDSve ;riz:JE Y wond, © a‘ﬁﬁmﬁj vosyS
155 Brday

PV 2 ¥ PV
U R @ 73 (3) PV &) Bpe
Rough Work
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I11. 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,

pidoom 4od w¥ 8¢ ¥ V THiws' S0%5) vyl 0048 nosn Fi
BTPAOD X Gr8odt wdSdd. (Rardhod I8 odhedes oy rEsn
25% DONS0. adpdd o) ¢d NS08 Hhedr by vl $088 verd)
BETrAS, » o) whodh Swod dardod drasw

(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
wojuddh wf Hdoi Mok omd 0L I Do w8 Tody DI PrASwIm

DadF'onid. E, AB=iE8 & priddn Ddon eB Srdos® Dhond Jose.
dodw yridw fAdedl E, E &ddin Eeo dugfy Somoddn

() E, = ISE, (2) E,=E,

(3) E, = 4E, (4) E, = 9E,
S —— e ——— - —
Rough Work
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113. The force requircd 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 planc is 60° is

o A8 oo Sodn T Fede 60°. o of SR9gHS Jod%h wikow
Godardi sHohd wodn SoU. i 2dhHodH siohd vodw TPoP Prper |
v gw dgodn o hofdo

b |
—

I ===

1
® 5 @ 3

114. A mass M kg 15 suspended by a weightless string. The horizontal force required to hold the

mass at 60% with the vertical 1s

wf 8 Srd S Mk |Sdg0¥ do o SHis Toddrdh, edpd
:}Eﬂlm;ﬁl}ﬁi 60° Fmod® w (B8 Nohorld siobhd 8z Sidrodd oo

(1) Mg (2) M3
M
(3) Mg(:3+1) (4) 7.%
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 (acceleration due to gravity = g)

of SHHB 0 Ewod’ AL Fgh Toddew PiHdw Ydbadod. wd mdS’
sud Dudo sodn T vond oR KL g Jwd (Mosg 30ndn =

2 T

gT gl

(1) u (2) 2
2 2.3
H-T g=T
:’Jl i (4) —

116. The path of a projectile is given by the equation y = ax — bx?, where a and b are constants
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 ©00is yor (BEDE FSo Hod SLAHM RV TG fBe ddrodd
83¢6° &rd3n, AIeY 6dS drddu wond 28 (HIDS0 Bl Do
y=ax - bx? od Hd¥8edn oo asgwdss. wosdt a b o Hooddne.
HEogsn F0% A0n I8 Sodn PELY Fedoo Sdbm

2 & hi

i..-.‘ -FI —_ lb-
(1} b tan (a) EE} 5 tan "(b)
2 2
Y l S e
(3) 5 tan "(2b) (4) TS tan~ (a)
[lnugh 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

Goar Brdod® SOMIY af SHH Tl Fdo (v) I Wowe (x) Sgg ADS
|50, Dhod® Srhs JSS0mr 40d. o wwwy dgiso (a) oW .g‘m_#ﬁﬂ"u (x)
Lﬁﬁ.}ﬂﬂaum A E.‘;L.'i'cn".':.: Hriod Hao

M
v
Velocity -
:
i
0 100 200 x
i A
o Displacement a
(1) ; T (2)
: : Acceleration
Accecleration : :
: :
L] i
] ] o
L 1 | » 0 ;
0 100 200 X Displacement
- Displacement i
ﬂﬂ.
i & M
Acceleration .
200 :
(3) 0 o Displacement (%) :
Acceleration ]
I
:
i
0 100 00
W Displacement
Rough Work
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118. A person walks along a straight road from his house 10 a market 2.5 kms away with a specd
of 5 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)

a, & .‘.‘rgg E;&lﬂ E‘g’: Sob 435 mod? LoD 2.5 8.0 S&rod ﬁ.‘»‘.‘rl EI‘E}#EEJ
s 3h Mo BHos 80 TJobd IFZeaon =zodd 7.5 Ld/do Jded dod..
0 300 50 Ddndro sodgdHst vdd ddb FHo (hilmedh

z 5
(1) ""5 @ 3

5 1
(3) r (4 =

—_— r—

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

fundamental quantities, then the dimensicnal formula of mass is

508 Fdsw C. Fof Poofdn h, Hodn hbegifn Poosdn Gom
Ed orboonr 80T, ebypdy |SS5orEE H8 Fon o

“} h-lﬂG—H.EClﬂ [2:' hlﬂclﬂﬁ'lﬂ
[3-;' h—]ﬂc[fiﬂ-ll'l {4] h—lﬂc—lﬂﬁ fp.
e e ——
Rough Work
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120. Match the following (Take the relative strength of the strongest fundamental forces in
nalure as one)

A 3
Fundamental forces in nature Relative strength
(a) Strong nuclear force (e) 107
(b) Weak nuclear force () 1
(¢} Clectromagnetic force (g) 10w
(d) Gravitational force (h) 109

@) 10

Fol odD zaddd0d (9538 (El¥ aoodt wdrod wHEMS vodn
Thogy rRE DEdn oS8m SmEod)

A B
BERE'Y  @rEd¥ worw rLf Sdgdeo
(a}) (Puo Iod o (e) 107
(b) dodye Zo|d¥ veosn (n 1
(€) ~d:gdciodrod wodw (g) 10"

d) Bdiergide wodn (h) 104
(i) 1o=*

The correct match is :

28 HOTHI oy :

(1) (a(0). (b)-(i), (c)-(e), (d)-(h)
(2) (a)-(f), (b)-(h), (c)-(e), (d)-(h)
(3) (a)-(f), (b)-(h), (e)-(e), (d)-(i)
@) @-(D. ©)E), ©h), (@)

Rough Work
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CHEMISTRY

121. What is 7 in the following reaction sequence ?
Bod Sorg ESeost Z bﬂ'.?

(i) NaNO, + HCI273 K
C,H,NH, > Z
(i) H,PO, + H,0
(iiii) CO, HC}; anhydrous AICI,/CuCl

vrdy

(1) CH,CO,H () C{H,OH (3) CH,CHO

—

(4) C.H,

122. H,CMgBr + CO, Dryether v H,0% 7,
Identify 7 from the following :
(1) Ethyl acetate (2) Acetic acid
(3) Propanoic acid (4) Methyl acetate

(2]
H,0
H,CMgBr + CO, il LIS G

Bodae Hi08 Z & HBownn

(1) agd 2%EE (2) 2%E wdz0
(3) @PoFonf edzo (4) 1S DTS
e ———————————— e —————————————————————————
Eugh\-ﬂ}nrk

E 2014 D https:/Awyay dcareer.com



https://%eer.com

123. X Y, Benzoquinone
ﬁahﬁﬂsﬁlﬁ
Identify X and Y in the above reaction -

B Sdgdt X Ho0din Yes mdomswe :

X Y
OH
-~
(1) L Zn
H
Hﬂlﬂ'rlﬂf'HISD
Ha?Crzﬂ.l,szSU_I
n

Rough Work
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. HI
124. En[lj-—-—U—LHECH?_ o e Y+ Z

Identify ¥ and Z in the above reaction :

K 1.5534:5" Y S8cian Zod flowpwmw

Y z

(1) C,H,OH H,CCH,
(2) CMH C,H,CHO
(3) CgHyl H,CCH,0H
@) C H,OH H,CCH,!

125. Which one of the following is more readily hydrolysed by S/ mechanism 7
Bob ad8* 28 5 Sovg Jgrdo orgor wl fwoidfor wo Jiae Soddwnb?
(1) (C¢Hg),C(CH,)Br
(2y C.H,CH,Br
(3) CH,CH(CH,)Br

(4) {EﬁHS]IEHBr

e g —_______.,—_-.—-—-—--_"_'-'_-_

Rough Work
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126. What Hr.L' the substances which mimic the natural chemical messengers 7
(1) Antibiotics {2} Antagonists
(3) Apgonists (4) Receptors
RE Iahd JIrTE Frsodh ehiine ID dorgror D7
(1) sdrodiancirdbeor (2) wodd D&

(3) wodd HETglisves (4) oo

127. Lactose is a disaccharide of

E 1) a-D-Glucose and a-D-Fructosc (2) P-D-Glucose and f-D-Galactose

(3) a-D-Glucose and f-D-Ribose (4) a-D-Glucose and p-D-Galactose
o5 Ty BTEBL.

(1) c-D-tfre'f So0an a-D-(H5'E (2) B-D-Ar&'F Sobosn B-Dmof's
(3) o-D-Ar5°E S:8cse B-D-Bs*E (4) a-D-gdr8'E Hiddio f-Durof's

125, Identify the copolymer from the following :
(Fobard S08 0585 MmYoPpdn :

(1) -[—CH:~E1{=CH—CH=—II:H—¢HE—]-H (2) CF,-CF,-}.
CgHs
(1) '["EHI—‘E‘EH—CH;"}“ (4) -[—CH:—'I"T"H—]-H
Cl Cl
Rough Work
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List-1I List-11
(M) sp® (I} [Co(NH,),1*
(D) dsp’ () [Ni(Co),]
(C) sp'd’ (IIT) [PyNH,),Cl ]
(D) disp’ (IV) [CoF I*

B0l o830 el D tovhdn

(V) [Fe(Co),}

oo | Do 1l
(A) sp’ (1) [Co(NH,)J*
(B) dsp? (I} [Ni(Co),]

(C) sphd?
(D) d*sp’

() [Pt(NH,),CL]

(IV) [CoF,]?

(V) [Fe{Co),]
The correct answer is :
ad DOTRI [Irgrse
A ® © O
1) (I [[I-} (1¥) (1)
@ vy ap avy (i

(3) (n  (mn  av) (1)
(@ @y @y @ V)

e —————————

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 7
ol O 2 odrSS'D wobd dosabe Bdopg, V¥ wairSs'D nowe
Jﬂg‘jﬁﬂ ;‘mmgﬂa FES T
(1) Fe' (2) Ni*

(3) Ma®™ : 4 o

e

131. The structure of XeOF, is
(1} Trigonal bipyramidal
(2) Square planar
(3} Square pyramidal
(4) Pyramidal
XeOF, Ao edn
(1) 185 BLEas
(2) BSdo SSdHo
(3) Sdodn Dddodd

(4) BLEDdS

e —————————,————— T —

Rough Work
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132. The charring of sugar takes place when treated with concentrated stﬂq' What is the type
of reaction involved in it ?

(1} Dechydration recaction

(2) Hydrolysis reaction

(3} Addition reaction

(4) Disproportionation reaction

S88% mg H,S0, & S8p 200IMd Srd8FFHd. ackhdt ald aXy S8
WLy

(1) :Jgnbﬂ’::'im ﬁﬁg
(2) =o Ddhaw Sdg
(3) Hofws Wdg
(4) wdHddd 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
WEBE odl Hod adedn Ahydeod® Dl Hoow dd JDd?
(1) A ¥s sdso
(2) i s6d
(3) S5ces0d
(4) |Sus58

Rough Work
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134.In an atom the order of increcasing cnergy of clectrons with quantum numbers (1) n = 4,
l=1(iyn=41l=0@GD)n=3%1=2and(iVin=231=1is

L8 B85 reeHS (n=4,/=1(i)n=4,/=0(lii)n=3,/=2 308w (iVin=3,1=1
Fgobo Rowgw o Jogtive I3 20T SH% S0

(1) (i) < (i) < (iv) < (ii) () (i) < (v) < (1) < (i)

(3) (1) < (i) < (i) < (iv) (4) (iv) = (i1) = (i) = (i)

135. The number of angular and radial nodes of 4d orbital respectively are
4d wby&S, 5o S00in dadhd 8o Domges IHDHmM
(1) 3,1 (2 1,12 (3) 3,0 4) 2,1

136. The oxidation state and covalency of Al in [MEII,'HIG},F* are rcspectively
[AICI(H,0),]**¢* Al Ting), wiy¥dnhd S0y HSHTraddbdo &b
(1) +6, 6 {2_} +3, 6 (3) +2. 6 (4) +3,3

137, The increasing order of the atomic radius of Si, S, Na, Mg, Al is
Si. 8, Na, Mg, Al o d8&raw agardo B8 (¥Heo 287

. (1) §<8i<Al < Mg < Na (2) Na<Al<Mg=<S8<35i
(3) Na<Mg<HBi<Al<5H (4) Na<Mg<Al<Bi<3$
Roupgh Work =
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138. The number of electrons in the valence shell of the central atom of a molecule 15 8. The
molecule is

¥ wodetn do|8f BUdrmeY Joly 6008 § Jogrydimaryon. & mmd)
(1) BCl, (2) BeH, (3) scl, (4) SF,

139. Which one of the following has longest covalent bond distance 7
Bod sdd" WIS wd E:-QE;#.- LHWraddhe wod Bggo aobood?
(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 Y and Zis 1 : 6. The
ratio of rates of diffusion of 2 and X is
X %0030 Y Sroinpe agdd To 228 1:5, Y S0ckn Z ardwipo arghd
B DG83 1:6. wond ZH0dn X e Fgdd Te 2238
(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
HF D e (&2l sogro 28 3dbh sindelh vm oide vomw
(1) wcdrs - (204 Sgghdo (2) oghdbo - bygghido
(3) bggedo - (208 bgedo (4) woirs - bgghdo
Rough Work
E 2014 D
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142. F.'.Mn{}' reacts with Kl in basic medium to form I1 and hﬁlﬂr When 250 mL of 0.1 M K]
solution is mixed with 250 mL of 0.02 M KMnO, in basic medium, what is the number of

moles of |? formed 7

KMnO,, KI&' grocirifos® S0z a0 I, MnO,0%: J838:m08, sodrssod®
250 mL & 0.1 M KI (@Se2y 250 mL o 0.02 M KMnO, (o8 ¥0D5Hdk
-.5155:5" ;}ﬁaﬂéﬁ [, 3rdo "?::l-.'.lli:lﬂ aadh ?

(1) 0.015 (2) 0.0075
(3) 0.005 (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 7

g & ?Eaﬁﬁi W% wiyes Sod. v 3Dy 2. vwowd St LESre

grdaiod?
{1) 24 (2 12
(3) 40 (4) 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™! motl™! is
»8 S8gE AH = -20.5 ki mol™! $o0csn A5 = —50.0 JK™' mol™ wowd AG =0 e
dFHS K

(1) 410 (2) 410
(3) Z.44 {q] ~2.44
Rough Work
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145.1n a reaction A+ B == C + D, 40% of B has reacted at equilibrium, when 1 mol of A
was heated with | mol of B in a 10 litre closed vessel. The value of Ec %

2.8 383 A+B—==C+D¢d" 10 dsd 3:rH3 F&S" I molA S 1 molB &
F4 Sdemr Hdeo wo &g 40% B S4pTodd8. K, Dend

[.1} 0.44 (2) 0.18
(3) 0.22 _ (4) 0.36

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

Ni(OH), ©d5rd§ ogo 1.9 107" wond 1.0 M NaOH (@Smod® Ni(OH), Srerb

Lm'ﬁz'ﬁdi::ﬁ
(H 1.9=107% M (2) 1.9 %1007 M
(3) 1.9x10% 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

50y, "n‘::afﬂﬁ" Hes e D8 sB5edN Folodedi fmipnid

(1) s=2E For (2) som

(3) &t Ey (4) ™dyo
Rough Work Feta= = i
2014 D 55 Q
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148. KO, exhibits paramagnetic behaviour. This is due to the paramagnetic nature of

KO, ao woi) 00 -I';Sﬂ";;.il (&0 ood. &NE8 s8mo, ---------- Sor mdbdrgod
dagrdo.

(1} KO (2) K'

3) 0, @ ©;

149, Which one of the following correctly represents the variation of electronegativity (EN) with
atomic number (Z) of group 13 elements ?

|y 13 dareso DRI Dowg (Z)86* mwﬂﬁamﬁiﬂﬁ (EN} ﬁrﬁa;.‘:&a a0
505030 J07?

(1) Al
Ga

T

-+ &

(4) n

(3)

—+ Z —+ L

—_— o — —_— — e —
e —— e —— T — —

Rough Work
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150, Which one of the following elements reacts with steam ?
208 Swrostad® D8 «208 ddp Todbd S8 7
(1) € (2) Ge
(3) %1 (4} Sn

151. What are X and Y in the following reaction ?
CF,Cl, —— X +Y
Sod ﬁ'ﬁgﬁ" X S:8050 Yoo @07

CF,Cly, —— X +Y

(1) CECLCI (2) C,F, Cl, (3) CFCL,,.F

(4) CCl, F,

152. What arc the shapes of ethyne and methane ?
| (1} squarc planar and lincar
(2) tetrahedral and trigonal planar
{E’I} lincar and tctrahedral
. (4) trigonal planar and lincar
HBD Sobcln DTS Ty eydien JI7
(1) S dddvo Sobasn Thako

(2) Wesdoybabo Bbdn B5'e Bdedoo
(3) Bhabro Sr0ain Sdathybulio
(4) 1880 dddeoo Sobdin Fhubo

Rough Work
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153, What is 7 in the following reaction 7

CH,-CH -CON® —TONE0 , 7
(I} propane (2) n-butane
(3) ethane (4) ethyne
Bod $8gSt Z 287

CH ~CH,-CON# 202, 7
(1) @ as (2) naomgBS
(3) &ES (4) &BS

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

Bod st DO Srd Sdgst HBE Erds erged aved?

(1) CH, (2) CH,

(3 C,H, (4) CH,
T m—_——-—ﬂ
Roupgh Work
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155. Which one of the following elements on doping with germanium, make it a p-type semiconductor ?
2ol 2 Suorefed &bofi dh, 2T)ddo p-S¥o wforirSRsod?
(1) Bi ; 1';2] Sb
(3) As (4) Ga

156, The molar mass of a solute X in g mol™', if its 1% solution is isotonic with a 5% solution

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

5% $T0 (Aol (BSgork - 342 g mol) |CEnies oGRS sond 1%
TEnSnS' |ewdse X e 3roel |83g0d g mollest

(1) 68.4 (2) 34.2
(3) 136.2 4) 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 IS ohroasrde 180 g HAS 25°C 3¢ ¥oNoSm DEYAS (@idm arhybdbo
n:0: Hges®

25°C &4 he i) 850 24 mm Hg)

(1) 2376 (2) 20.76
(3) 23.76 (4) 24.76
e —— e T —
Rough Work
E 2014 D 59 Q
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158. At 298 K the molar conductivities at infinite dilution [ﬁ";’“} of NH,Cl, KOH and KCI are
152.8, 272.6 and 149.8 8 cm?® mol™! respectively. The h?n of NH,OH in § em® mol™' and

% dissociation of 0.01 M NH,OH with A =25.1 8 cm’ mol™ at the same temperature

arc

298K 5¢ NH,CL, KOH 320080 KClo w308 283 Irerl avirdd (A oo SdD0r

152.8, 272.6 L0 1498 5 em?® mol™!. NH,UH &30%), h?n S em® mol 'od® S:bain
.n"im =751 %cm? mol™. 4e 0.01 HH]{“D[I E&:!} 0% DRrNse o8 ﬁg‘;ﬁﬁ ::g

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

(3) 269.6, 9.6 (4) 30, 84

159, In a first order reaction the concentration of the reactant decreases from 0.6 M to (L3 M in

15 minutes. The time taken for the concentration to change from 0.1 M 1o 0,025 M in
minules is

Lf (B85 |FSrof S0t Boir 2i¢mgs 0.6M B0l 03M D 15 Didwdhined
s, o mdS 0.1 M S08 0025 M 4o D& oo nEwadvedt
(1) 1.2 : (2) 12

(3) 30 (4) 3
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160, Assertion (A) : van der Waals® forces are responsible for chemisorption.
Reason (R) . High temperature is favourable for chemisorption.
The correct answer 15
{1} (A) i5 not correct but (K) 15 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

D8 dda (A) @ daArchd T aeRi Todlisd voe im0,
smo (R) @ ddrdhd edffhodl ebf aZHd sllrode.
B8 HOTHS ddrgrdo :

(1) (A)H0TBAS 57 50 (R) HOTHSS

(2) (A) 338082 (R) o0 20T0AD, (A)S: (R) DOTHS 258w

(3) (A)S:0d8n (R) &3 BOTRAD, 22 (A)H (R) H0THS 26w sdh
(4) (A)DBTHSE o) (R)HOTHIO &)

Rough Work
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