TS EAMCELT - 2015

Hall Ticket Numbe Engineering Held on: 14.0. 20

EEREEE

(To be filled in by the candidate)

Booklet Code: B

b

10.
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(Read the Instructions carefully before Answeri

Separate Optical Mark Reader (OMR) Answer Sheet is supp a you along with Question
Paper Booklet. Please read and follow the instructions on the OM
and also the required data.

questions (1—160), (iii) The number of pages; .i-s
d-.:ff:ct plr:ase report to the invigilator and ask fol ace

most appropriate answer to the conc *i number in the sheet. Darkening of more than
one circle against any question -': matically gets invalidated.

Rough work should be done only in ” ace provided for this purpose in the Question Paper Booklet.
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nominal rolls and fille

Return the O *' swer Sheet to the lnwgtlatc:-r before leaving the examination hall. Failure to
return the ll_ 1able for criminal action. The Question Paper Booklet shall be taken away by
the candidaté.and should be preserved till the declaration of results.

Fillcdui application form shall be submitted to the invigilator in the examination hall. In case of

Fca -andidates who have not furnished the caste application number in online application form,
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Time : 3 Hours Marks : 160

Instructions :

(i) Fach question carmries one mark.

(@8 2% w8 Srdy ded

(ii) Choose the correct or most appropriate answer from the given options to the following questions
and darken, with blue/black ball point pen the corresponding digii 1, 2, 3 or 4 in the circle
pertaining to the question number concemed in the OMR Answer Sheet, separately supplied to

Y,

8BS a0)S (D8 (DAYE: adgess TES* HYTOREHSrovdSwds 58D D
Hrdod we 1, 2, 3 3¢ 4 FShio D OMR L3roed JSSne" (DS
PDowodoud Dowghe 2SR wr/wE wd o0& A aSTWrod) AosITA.

hlATHEhIlmCS
1. The combined equation of the straight lines passing through the poimt (4, 3) and each line
making intercepts on the coordinate axesiwhose sum is =1 is
Dod:d 4, 3) Hoor ér ﬂﬁ..:‘.fjﬁ*g‘m:ﬂ D8 Hd¢dp 2838 Yerpoaro
audo -l uﬁ:aﬁm_ﬂ‘ noéy | Dev amla BasEdmo
W (3% — 2y - 6) (x - 2y R0 (2) Bx-2y+6)(x-2y+2)=0
(3) (Gx -2y - 6) (x - =) = 0 4) x=-2y+6)(x-2y-2)=0

2. The value of k & 0 such that the angle between the lines 4x — y + 7 = 0 and
kx — 5y = 9 = 0 i5, 45% is

26¢ Bpe: dx by +7=0kx-Sy-9=00 5:¢g8mo 45° aodis k>0 dend

3 (4) 5

e | un

23 '
(1) EY 4 (2)

Rough Waerk
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An cquation of a line whose segment between the coordinate axes is divided by the point

11
[E.E] in the ratio 2 : 3 is

=/ W)
g B¢ dp, Aoroszo Sodg de woaray Do dsamy (-5"1_]‘3 3 :3:’1‘-3&:5‘
Difah sood HEVder ahigdorod® g

(1) 6x+9y =35 (2) 9% ¥y = 5

.ﬂ\}qﬂwﬂ (4) 9%+ 4y =5

4.

Two pairs of straight lines with cnmhinﬁﬁf :q.umiuns %y + 4x — Iy - 12 =0 and
xy — 3x + 4y — 12 = 0 form a square. Then the combined equation of its diagonals is
Tods HE¥ Ty dlomyoes xy b4 -—.3:.' ~12=0, %y -3x+dy-12=0 0 2%
wdxdho bﬁaﬁ:-f::_a_a‘l::m- 1_:Pﬂ_ _:}ﬂg‘u &;‘:alé SaEdmo

(1) 31—2:y+3'z+u—y=0__- ) 2+Ty+r+aty=0

})13—};1+n—~}r=ﬂ . : 4) -y +x+y=0

h

The line x + y = kiméetsithe pair of straight lines x* + y* = 2x = dy + 2 = 0 in two points
A and B. If O is the.origin and ZAQB = 90° then the value of k > 1 1s

x? +y* — 2x — 4V $2 =0 drdoT H3d D ddumya) wov To x+y=k Tod
DoHew AVBeo 38 woddod. O fare Doded). LAUB = 90" woxd k=1
o) Jeos

(1) 3§ (2) (3) 3 42

—ﬂ——'——

Hnugh'm
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6. The value of a, such that the power of the point (1, 6) with re

0 the circle

5y80 x+y* +4x - 6y—a=0 &)drg DodP (1,6) mgi Dod> 48 -16 eThpen

a Jod

(m 7 (2) 11 3) 13 o ¥ 21

7. The area (in squarc units) of the triangle fnmm@ tangent, normal at [].Ji} to the
circle x* + :.r’ = 4 and the X-axis is

Dody (1,4/3) 4 H)80 11+yz1&, 4878w, sDoow Tpos X-vfed

QI ydT | Bgha Frogo (IS & e5%)

x?+y? +d4x - 6y —a=0is -6, is

(1 443 2) %@ W 243 @ 333

8 If(4, 2) and (k. =3) ar:@gﬁc points mlh respect to x° + y° — Sx + 8y + 6 =0,
then k =

x* +y* - 5x + 8y + &yarg: (4,2), (k, -3) o doasnd) DodHBE wdyd:
k =

28 3 3
P 3 e & — ®) 35 @ -3

g&

Rough

S
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9. The length of the common chord of the two circles (x - a)2/+ y* = a? and
X+(y=bl=0bis
Bods dymes (x-af +y?=a" x*+(y-bP=b o© 43338, 28 PE
ab 2ab
(1) ;alﬂ:bI {y ;111+l:rft
a+b
(3) F_azﬂ:rz (4) p"i._‘_ b’
10. The equation of the circle passing through (1, 2) and the points of intersection of the circles
X*+y -8x-6y+2l =0and x? + Y= 2x - 15=0is
&yaren x2 4 yz-—Hxaﬁ:,r + 21 -ﬂ,11+)'1~,23¢+15-ﬂﬂ wodd DodoHo oo
Fdr Dok (1,2) orgor FTH S8 S¥dwo
(1) x*+y*+6x -2y +9=0 () X*+y?-6x-2y+9=0
f{}12+}1-ﬁx=-4y+9‘ﬂ (4) x=+y2-ﬁx+4y+9=ﬂ
Rough Work

E2015B 4 Q
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11. The equation of the parabola with focus (1, =1) and directrix x + y +

£

(1,-1)d aHmédr, x+y+3=02 dabhsdepm LOAS au&;a} HaEsmo

(1) x2+y?—10x -2y -2y - 5=0 e&

GFx+y + 10k -2y - 2xy -5 =0 o
#~
3) F+y?+10x+2y-2xy-5=0 ~

4

@ 2+ +10x+2y+2xy-5=0

12. If P is a point on the parabola y* = Exbmthnpumt[l 0), then the locus of the mid

point of the line segment AP i ls*

bordodho y¥ = Bx B @nda:m Dodd A(l, 0) wond Tdgrpodo AP

ge Dodoy) TWosy ﬁn
T ¥ H--— * (2) ¥ =202x + 1)

(3) ]l' -'H—‘i

.9*
—
K

E2015B $Q

4) ¥=2x+1
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13. For the cllipse ;—;-I- -Eﬂ. a list of lines given in List | are to be matched with their
equations given in List |l
List-1 List-11
(i) Directrix corresponding to the focus (-3, 0) (a) y =4
(ii) Tangent at the vertex (0, 4) (b) 3xs=25
(iit) Latus rectum through (3, 0) () xi=3
) Yo 4 =0
(e)ox +31=0
i Ix+25=10
o !I’: ot
&gsy8c E+E=1 2 arDor | S0 Bpod =le [ S Lusdnred udadol
o1 arDor-11
(i) D (-3,0) &8 sdwod D do (a) y=4
(i) 8do (0,4) 34 By8;d¢ (b) 3x =25
(iii) (3, 0) orgor FVy TR eoBO (c) x=3
d y+4=0
(e) x+3=0
N Ix+25=10

The correct matching &
DOTHS #* ;

(iy  Gi) - Cow)
(N () (@) (@
‘j,?.)-’ (f) o (@) ()
(3) () (c)
() AN (a) (o)

—_—_._-_—_H—_—___

Rough Work
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(x+y-3)"  (x-y+1)

14. The centre of the ellipse 5 6 =] is
(x+y-3)° Ixr}r+l]1_ .
&ga 80 5 . - =18 ¥odo
(h (-1, 2) “t2) (1, -2)
(3) (-1, -2) (4) (1-,_1} !

15. The product of lengths of perpendiculars from any point on the hyperbola x2 -yt =16 10
its asymptotes 15

83 Sovdodho x2-y =168 odD JBD BOHS Hod o) vIod dETpes:
i won 4droo OO

(1) 2 (2) 4 (3) 8 16

16. A(4.3.5), B(0, -2, 2) and C(3, 2, 1) are three points. The coordinates of the point in which
the bisector of £BAC meets the ‘side BC 15

A(4, 3. 5), B(0. -2, 2), C(3, 2, Dien 3xrds Dodofen. ZBAC @y Hkdgwoddde
BC 2 £0% Dods dfrdsen

15 4 11 2 10
o (339 e (757)
% R P
o (553 @ (303
Rough Work

F2015 8 7Q
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17. If the extremities of a diagonal of a square are (1, 2, 3) and (2, -3,
length

its side is of

¥ S&dHY of DIEH Flen (1, 2, 30 (2. -3 S @ & ey P
M Je (2) 15 Br Jis o3

18. A plane meets the coordinate axes in P, Q, R rnq:cuel the centroid of A PQR is
&

11 ¢

[1‘5'3]. then the equation of the plane is
Soodiod. APQR EBo@ wio

=8 ddudeuo Aérdsgod, S60m P Q

['11%] esull w SEde amgﬁmuo

(1) 2x +4y +3z=5 A2) x+2y+3z2=3

() x+dy+6z=35 b 4) 2u—-2y+6z=3
N/

'iht
o i [ @
¢ (3) =!:1 (4) ¢

20.

(2) 1 (3) 2 4) ¢!

F. 2015 B 8 Q
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24. If the lines ¥ = — 4x + b are tangents to the curve y—l.thcnh-os
X

y=—d4x + b BrDod BE¥ dwew o y= & ﬁadaﬁﬁ e
X

¥ +4 (2) 42 (3) =1 @ 4) =8

25. An equilateral triangle is of side 10 units. In measuring the side, an error of 0.05 units 15
made, Then the percentage error in the area of the'tri gle is
L€ Sdwrdre Bhad hzo dyH 10 dress.
Wardl E'Go =0N0d. o @He ITeglhsa Téo

(1) 5 (2) 4 (4) 0.5

26. Define

X
f(x) ={
2=x

& v & &3 borodo SBod, JodkSod

(1) [0,2] Sxdo > fix) Dggddo s (2) [0.2] B fix) 6IVSy0 6

(3) (1, fix) vifoncho E 4 (0,2) > f(x) wifodaho 5
szh@

E2015B 10 Q
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27. Two particles P and Q located at the points with coordinates P(t, gL %161 - 3),
Q(t + 1, ¥ — 61 — 6) are moving in a plane. The minimum distance between them in their
motion is
DErdsen P, 0 = 161-3), Qt+ 1,1 =6t = 6) o fo Dodiio &8 do Tods
oo PLQew af H¥dood” JOMaryon. a8 Joboedt 8 foggio wdpon
ordo
(¥ | 135 (¥ 169 (4) 49

24X

o -[ E—Rdx- i
(1) Isin'l[§]+\t‘¢-x1 +C (2) _mﬁ”' [%)—\Ild-xz +cC
(P sin'l[g]- 4-x?+c (4) Zsin'i(%]—\ld—xl-rc

29, IE"‘ n”’ {:‘}dx=[i;x]-%lug{_1_+=h}+l: = fi{x) =

M) e =e™tan”! (&) | (2) x®+e¢™tan! (&)
(3) - tan™! (e¥) ' (#) x-e™*tan"! (&%)
30. j«.u’.:“ ~4dx=
(1) tan '[“;““]Aﬁ_q“ (2) 14t‘~4—4un"[ '-'1"‘]+:
[ M
f . - &4 —
(3) 2We" —d&=4dcot |[w¢ > ]H @) Je* —4—dun (Je* -4)+c
Rough Work

E2015 B 11 Q



31. ".]'_:H._i____ ﬂllﬂg{xl+4:+5]+bm'{u+k}+{:ﬂm ${l*h,k}=

x*+4x+5

j X+3 —alng[u=+4u+5}*hﬂﬂ'lI:F""h}"" ?ﬂ@-“ﬂﬂé[ﬂqh.‘ﬂt
xhqms

% (z'”]

(3) -1

*2 | 6x sin X cos
33 _[ i

SN X + €03
g2 3
o5 @

@ = @) = @ 2

E2015R 12 Q



34. The arca of the region bounded by the curves y = 9x? and y = 5x? + 4 (i

B\

units) is

S y =92, y = 5x7 + 4 08 D0ud Bod (HT4 3wogo {\0_) aghardedh)

1) 64 ™ 5 O
@
o5 ©

3s.

The differential equation of the family of curves

_!,wherenaeﬂiimarbitrw
a

constant, has the degree

axl :Erﬁaﬂg! wd Sopg eHEr, y

wdfos Hh¢dm $643 b
o &

(3 1

- & Ardodad S5o Hivoad
d

The solution of the diﬂ“zn@quﬂinn xy =2xe" +yis

uSEod Hd¥lmo XxXe*+y8 285

(1) & +1In|

m!@ (2) e™=x+¢

# @™ =2In|cx|

(3) e =1In|

e

Rough Wu?

K

E2015B 13 Q
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37. Match the differential equations in List [ 1o their Integrating factors i

List 1 ist
Differential equation Integrating factor
d
iy (D ghexty=3xd (a) ¥ o
| ¥
(1i) ngi-rhy::xi (b) (x'+ lfc
(111) (x* + 1y :3—:+ﬁx1{xl+l}y=xz (c) {# +°

N

(iv) (x? +1) %-h dxy = Inx (d)
{E e ]']!i!-
x' 4+ )7
avDer | S50 wSiod Dudbsiorods, ﬂ'ﬂle-:l o8 HArfed fesod 2ddddwse
Do | arDo~ 11
sSios HEdne mhrifon MHhalo

d
(1) l‘.x}+ll-&%+1!y=3x’ (a) %'

sd
(ii) ::"-d%+:’.l:-|:3‘--:-:"ir (b) (x!+ 1)

(e) 41y
(d) x*+1

{f} (xln + I}III
(f) (x*+ 17

E20158 14 0Q
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38. If f(x) is a rcal function defined on [-1, 1], then the real function g(x) = f{@ defined

on the interval

fix) e30 [-1, 1] 2 gD o588 BHhahd >33 Laﬂ:ascxpr{s;u}

=
-

N8OS BTy woddo Q
(1) [-4,9] @ 1-191  ® (=291 9 (-3.9]

39, If f: N — R is defined by f{1) = =1 and fin + 1) = 3f(
(1) one-one (2) om
4

£~ a constamt function 4)

orn>1,thenfis

forn> |

fNaRAIKN=-1,>8 n>18fn+1)s +2m AS0TH wdypd f
(1) odgso Wao
(3) %¢ (dFocko ®8 n>18 f(n)>0

- 26 !:n divided by 24 is

40. The remainder of n* = 2n® - nt+ 2n -

nf-2n-nl+2-260 248 gpfeum 5dy Mo

(1) 20 (2) 21 &) 22 (4) 23
I 2
41. A= x+1  2x+]
x*+1 le*n
g O
ﬂ[h{ﬂ =
0 .
(1) 0 & @ 1 (3) 2 (4) 4

Rough W

S

E2015B 15 Q -
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x?+x+1 x+1 2x-3

x*+5x+1 2%+3 x+4
be an identity in x. If a, b, ¢, d arc known, then the value ﬂf#&

xLex+]l x+1 2x-3 °

3::1-1 x+2 x=] =u"+h13+mr.1+d:4°
%2 45x4+]1 2x+3 x+4 &

42 Let| 3x%-1 %42 xX=1l|l=ax'+b+oxi+dx+e :o

(1) 29 42 24 (4) 9

43.

The system of equations o
dx +y+2x=3

x=Sy+3z2=10

Ox — 3y + 7z = 20 :
has

(1} 4fo solution
4‘,\

2.8 Ddg Lirdd 5:508. a, b, e, d e ?"éyﬁ: e Jend

(2) unique solution

Hf- two solutions (4) infinite number of solutions

Lsdore S0P
dx +y+22=3
x-Sy +3z=10

O — 3y +Tz2=20

(1) >¢3 B (2) 235 >ES acd
(3) Dods #ﬁ@ oW (4) vicd IGio aayow
4. If 1, w, W cube roots of unity and if & = w + 2w — 3 then

o + 1207 % 48a + 3 =
Low, wiis S¥es 98 swrores, a=wi 2w -3 sond o’ + 1207 +48a + 3 =
(1) -63 (2) -62 (3) -6l &) -60

E 2015 B 16 Q



. If a, ﬁar:theruulsufl+x+x = 0 then the value of o +ﬂ“+n$
u.ﬂm[lx+x =08 Wﬂ‘gﬁ ﬂ:};}:ﬁan+ﬂ‘+u“'ﬁ

/B\

o (2) 1 (3) -1

. If @, B are roots of the equation x° — 4x + 8 = 0 then for an

r%ﬂ,ul“+ﬁ1“=
N =

a,Pec x2-dx+8=08 SwrorDd., ®8 neN 3

2n+l m In nn .3n o
(1y 2°"" cos 5 (2) 27 cos - 5y *1 @E @) 2% cos
47. If @, B are the non-real cube roots of 2 then a® + (%=
a,few 28 HFS8 PdSresd o + I;
@y 8 (2) 4 2 @ 1
48.

a §

a+l B+1 =

Let a # P satisty a® + 1= 6a. p*+ : . the quadratic equation whose roots are

azBew a’+1=06a 2+ i#

Sarrereant Mo :5:;' ﬁb@

(1) Bx>+8x+1=0
A7 Bx*-8x + 1

« B
a+l P+l

r:r.;, DG ciitod. wdypd od

(2) 8x*-8x-1=0
4) 8x> +8x-1=0

49,

The set of soluti IxP-5|x|+4<0is
!x11~5|x1@!ﬂ£ FEi0 HNH

(1) -4,-1) & @ (1.4
R (-4 (1. 4) @) (-4, 4)

Rough

S

F 2015 B 17 Q



| /B\

. a
50. Let a, f, y be the roots of x>+ x + 10 = 0, Write a; =

2 ﬂ'.l I].!
| .
the valuc of {u';' +Bi +'ri"]—-l—ﬂ-[uf -|--il||1 +'rf:.l is
ﬂ-'llﬂ' . Pl-l-"f y+a
a, B, y =0 4+ x+10=0% Swrewuibod. l:l|=:.r-*ﬂ|= o2 T = 2 o)

l L
oS08, ©D P& [u‘;‘+ﬂ:,’+ﬁ}-ﬁi:uf+ﬂf+7|1} Dend

|
n 3 1)

Lty | =

b | =

3
3 (4)

51. Suppose «, B, y are the roots of D #x? + x + 2 = 0. Then the value of

{ﬂ+ﬁ—21‘][ﬁ by Zu][v+u—zﬂ) 4
Y @ r 2

@, B,y x*+x2+x+2=08broosnsted vdypaE

1 @ p
947
o —“—3 ) - (3) -47 4) 47
i 4ih-r1)
52, ¥ "ig,.
r=u
{” .”E*i _ JﬂL-'! '{i] 'ﬂcﬁ_iﬂcﬁ {3] -1-1':1!I -+ ]“'C:F {4] -Ilr_ﬁ

__-‘-*—-__-—___

Rough Work

£ 2015 B 18 Q
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53. The number of diagonals of a regular polygon 1s 35. Then the num ides of the
polygon is
&8 (£5 woreRng :Jﬁu“‘::r f:-umg 35. © methadsty t,‘.fm'o:mg
(1) 12 (2) 9 @10 11
3.1 3x7(1) 3x7x11 (1Y
54, X=l+—x—+— [—] + [—} +
1! & 2! L& 3! b
(1) 81 i (2) 54
§S. If | x| is so small so that x* and higher powers o y be neglected, then an approximate

value of

TR
[l+§x) (1-15x)~"3

15
2-3%)"

X® 520052 YW PrOON

@D pds :

nﬁ} e

GREAILIM™ | x| Jeud w8 S5 S, ol

3 ¥ ,
[1+5:) (1-15x)""3

(2-3x)*

1 1
(1) ,—R-{H?::J (2) E{l*—?ﬁ]

I
3 1-™ @ U+

E 2015 B 19 Q
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56. The coefficient of x" in the expansion of — l for | x| <1
K*-0X+06

[]<18 — l Jhdnd x" falfo o
KT =3X+6

1 |
@ 3y

1 1 ] |
'U’f 4| _3“-1 ‘{1:-' N+2 _Jnﬂ (3) g+l

o
§7. In a A ABC, the value of £A is obuained from Ihﬂﬂ n 3 cos A + 2 = (. The quadratic

equation, whose roots are sin A and tan A, is
AABCS® £ZA Deodd: JcosA+2=0 o3 o Sson oS aryde. el pds

sin A, tan A o0&y Sarorosmrdo a8 W
6x° - 5x =5=0
°H} 6x* +V/5x +5=0

58. If A = sin®0 + cos*0, then for 2 tes of 0, A lies in the interval
A=sin’'® +cos'0 wond | § @y dmsesr A sod wosdo

3 3 19

1
n — =
a+b+Cc a+cC

U 3x7 +fsx-5=0
(3) 6x¥+V5x-5=0

T

(N I 2]

59. Ina A ABC, £C

um:‘:ij-]l
a+b+c a+c¢

AABC &* 2

0 1 |
(1) a&t @ b+c @ 725 @) i

E2015B 20 Q
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60. The number of solutions of sec x cos 5x + 1 = 0 in the interval [0, 2n].is™ |

wod8o [0,2n] & secxcosSx +1 =038 Ao FFdo Dowg
(n s (37 8 (3) 10 (3712

61. If ms[cur." [

cm{cm" [Iin=:ul[cu5" x) woxd x & ¢ Dmﬂ';_ :

]] =::ul|jr.:u='1 x), then a value of x is

[

. -1 Pt o g ¥
T ) 73 SN @ T
62. If cosh 2x = 199, then coth x =
cosh 2x = 199 woxnd coth x =
5 5 W 7 o 1
M 37T @ P, VI ® 3
63. The angles of a triangle ABC .Ircin an arithmetic progression. The larger sides a, b satisfy
the relation %ngl. uuntl;t possible values of the smallest side are
2€ (Bhmo ABC Eoven ¥ wof|#4&* asjow. ool B fhare a, bw
3514:91;1 wd :;'ﬁu;;n'é;a 50N a0l edyd evdégey had) oy Jwde
a ™
nzul'rih;hia’-'. n:|:~u'r=ll::+"'—3at1 a:wfdbl-hl a+vydb? - 3a’
(1) ) = (3) = (4) 5

Rough Wnrk %

E2015B 21 Q
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64. If the origin of a coordinate system is shifted to (-+/2, /2) and then th :

coordinate system
is rotated anticlockwise through an angle 45° the point P(1, —1) in the original system has
new coordinates -

24 DDy $g6% Saro Doty (—42.42)8 Hr&yH? Sargd o Hg5HD

sodin 04 45 S'mod* [Fhiwo Jdbhm Sg526'D Dodody
P, -1) Tns) €8 dirdse
.

(1) (v2.-242)

(3) (0,-2-+2) A (0,<2++2)
65. The locus of the point P which is equidistant ﬁ@+ dy +5=0and 9x + 12y +7 =0
is
(1) a hyperbola % an ellipse
(3) a parabola a straight linc

I +4y+5=0,9x+12y+7=0wo @ grdod’ a0l Doy P Dodsddo
(1) of va dodoco (2) &€ E!E':‘.-E'i_u
(3) & Dodedho (4) af RS Iw

e T -— e —— e _——m— e ——— —

The probability of a coin Ehl}
of 50 coins showing headsas’

»L¥ 8o ﬁ‘:’ul Y. |
FH0 2T Dogrigd

B & &3 >d wogrdgden DHFSHE wDHpd p=
49 31 50
*&] 100 (3} Tas &8 =

100 101

i —————

d is p. 100 such coins are tossed. If the probability
same as the probability of 51 coins showing heads. then p =

p. wgrod 100 >Bes JbdTads 50 Ve

R !

|
(1) 5

67. X is a binomi jate with parameters n = 6 and p. If 4P(X =4) = P(X = 2), then p is
n=6,pous: dHodidieom Ko 82dd Soor? X, 4P(X=4)=P(X=2) voxd p~

| I
(2) 3 (3) 1 (4) 3
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In a certain college, 4% of the men and 1% of the women are taller than 1.8 meters. Also,
(0% of the students are women. If a student selected at random is found 10 be taller than
1.8 meters, then the probability that the student being a woman 1s
¥ SvTodt 4% PHhdeon 1% Bos 1.8 Hed HodWAEn S FEddo.
sodms 60% Dargdies 'é_:._}::vai &8 Jorgdn u‘.r'rd;,?!am WENEY © 328 1.8
weg Lo¥ DAAOM EHAP. v B35 By vdlig DolrSgd

3 5 6 -

M 5 2

]

g & @5

11 I

69.

If A and B are two events such that
P(A| B) = 0.6, P(B | A) = 0.3, P(A) = 0.1
then P(A~B)=

(Here E is the complement of the event E)
Tod Dobdeo A.Bes PA|B)=06,F(B|A)=03 P(A)=0.] eGhgteol PAnD)=
(a8 F 38 $05 EE Hpdso)

(1) 0.88 (2) 0.12 .ﬂj 0.6 "(‘-i'] 0.4
70. If A and B are events such that P[Auﬂ}:%-F{E}=%+F{H}=%1 then A and B are
(1) mutually exclusive : i (2) independemt
(3} exhaustive events . (4) exhaustive and independent
wbdos A,B o P{Auﬂ-};%-mﬁ]:‘l{p{ﬂj=% uﬁaﬁgmﬁ sopds A, B
(1) 88%38 dsgores, 4 (2 TeSooren
(3) Pg Dbdon (4) g wbdo, Dgdogres
71, TwoteamsAand B hlwth: same mean and their coefficients of vaniation are 4, 2 respectively.
If o,, g, arc the standard deviations of tcams A, B respectively then the relation between
them is
Tody = A Bow o3 Soggdiso 508 408 &8 JJSoxrosw ISRm 4, 2
aTyon. A B, ud EDISoTo 3BT 0, 0, voud Y Hgg dowodo
(1) o, iﬁﬁ (2) Oy = 2o, (Rﬂ'h = Z-JH (4) oy = do,
Rough Work
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72. Tn a data the number i is repeated i times fori = 1, 2, ..., n. Then the mnf the data is
& SeroFost Bomg | HOLr | I HTB)EHHE s (1= K2 .. n). wDyE

a4 ﬁ;l&ﬂ'f‘:;} S gioo .
i Al 2n + 1 2n +1 2n+1
m =g o = B = 85

73. fa=2i-3 ]+5k b=31-4j+5k and ¢ 5;—3}-ZE-.ﬂwnth';j.-'yﬁmmcﬂfih:pamllclﬁpipﬂd
with co-terminus edges @+ b, b+, T+& 13

H--zl--‘!-_}-l‘ik b=3i-4j+5k, e=5i-3j- 2k H::m'ﬂ i+b, E+c T+ 0N DFEDIIE
goHm e Jd3rcdd LeFY B H) E-ﬁ:.‘mgg
(1 1 @) 5 (3). 8 (4) 16

74. The shortest distance between the skew lines '“__']3 - 3": = z':z,""]'] i 1"'_'!'? 2 1;‘2 is

pns Bpen X=3.Y=4_2+2 xNpy+7 _2ti, 54s £0§ &rdo
(1) 6 27 ¥ I 3 4) J35

75. The position vectors of the vum:ﬁul-'hﬁﬂﬂm Ji+dj~k. i+3j+k. 5(i+)+k) respectively.
The magnitude of the altitude from A onto the side BC is
AABC Bgro 2% 58465 888m 3i+4j-K, 1+43j+k, 5(i+j+K). wdyds A S:08
2o BC & de ﬁﬁlﬂ"..jﬁiruu

4 = 5 7
M 3¥5 ) ;S @ 395 @ 335

76. ABCDisa paﬁ“l:"lhrg.'r.am and P is a point on the segment AD dividing it internally in the
ratio 3 : 1. The line BP meets the diagonal AC in Q. Then AQ : QC =
ABCD 2% ‘:}iﬁmuﬁﬁ o eada yo, do wodo AD? woddom 3:1 JhNaS P

Syedeb. Te BP d8do ACY Q 3§ Seod0d. wdyds AQ. QC =
(1]34 (2) 4:3 (3) 3:2 ) 2:3

.—__’-Iﬂ—__#

Rough Work
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77. If M and N are the mid points of the sides BC and CD respectively o
ABCD. then AM+ AN=

llclogram

Adrodd ﬁﬁaﬁ:l)e:n ABCD &*2 gheren BC, CD o %08
M. N cong &5 ypds AM + AN=

e Sdam

34— 5 — 6 —
- AC ~AC = AC
(N 3 (2) 3 (34 :
78. P is the point of intersection of the diagonals of the . I 5 15 any point

in the space and SA +SB +SC +SD =ASP, then ),
nirodd ﬁdﬁaauu ABCD &* D€gre wo
Dodsil § eHdr, SA+SB+SC+5D=ASP

odsF) P. uﬂﬁmfaé‘a‘l Y- )
d wdypd A=

(1 2 @ 4 (4) 8
79. If ina A ABC, - Zr1 = 3r,. then b

wf A ABCS* 1, = 2r, = 3r,

W 43 2) ?% 3) 2:1 4) 32

| I I
0. 7 “,
a +b1+|: al +b? +c?
{4 e

! e clﬁ P IATE J
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PHYSICS o

81. A thin wire of length of 99 cm is fixed at both ends as shown @ figure. The wire is

ﬁl. Jlimd I, as shown n
te respectively with their

engths /. [,. I, of the segments

kept under a tension and is divided into three scgments of

figure. When the wire is made to vibrate, the segme

fundamental frequencies in the ratio 1 © 2 : 3. ﬂwmf

respectively are (in ¢cm) q
oot Srodd 99cm SEDH ﬁ;s&l'ﬁ 33 Bods Dide DAcD wbadobd.

84 % d5gdd" Lowdod o El f S:0050 [, SdHes eodee: Sards

o Beod Srbdes nﬁa-&ﬂ o Buds Sobdsn JowodID pds, od

Sarde e aSdinm o8 5 Sifpargod® 1:2:3 D088 LodIdw

vodieron. wdypd: @ u-E = "1 I, ddfos LEBM (Bo.D.08Y)
r@ o

o

(1) 27, 54, 18 (2) 18, 27. 54

(37 54, 27

43’

(4) 27,9 14

S

E 2015 B | 6 Q
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82. Three thin lenses are combined by placing them in contact with cach other to get more
magnification in an optical instrument. Each lens has a focal length of 3 c¢cm. If the least
distance of distinct vision 15 taken as 25 ¢m, the total magnification of the lens-combination

in normal adjustment is

u8 dfidrgHodt Sardy Deodd fosron €08 g Dd et g SoWrdo
wh Q% d uwiddo £'%0 slond. (08 830" T TzrgoddSn 3 cm.
2R &) 09 &rdo 25cmm SFol @ Kbso Do@rXo To¥), Budo

vddd0, Forde ddhurdndt

) 9 by () 26

(3) 300 .

83. A convex lens of glass [HE = 1.45) has a focal length f, in air. The lens is immersed in a
liquid of refractive index () 1.3. The ratio of the Ih.qm. g/ is
oS ¥ e (n, = 145) Lowrsd Sbfo f syrgosdo L0AH0L. o Eb¥o

1.3 S 8958 Aow%0l () HI) |8S0s* Swoswdd dhyd f, /]

E3de @
(1) 1.9 ; (% 0.23
(3) 0.43 @& (4) 0.39

Rough Work -
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84. Through a narrow slit of width 2 mm, diffraction pattern is formed

reen kept at a
distance 2 m from the slit. The wavelength of the light used is 6330 And
the slit and screen. Then, the distance between the two minima on &
maximum is

falls normal to

2mm Jdeoy SOAD 28 DHYN DOE ogo DIHES Eng
Srdom Hvy (PN 28 263800, aDTWrNoDH ofi@ g go 6330 A 520 ad
u s*ofl oz A4S DD D&, h}jﬁ ad Hore g
I aod d:-gahﬂf: gdero Sigdy drdo “ |

(1) 12.7 mm @1? mm
(3) 2.532 mm 25.3 mm

§5. Charges "Q" are placed at the ends - of a square and charges "q" are placed a
the other two corners. The conditio “'2*' the net electric force on *QQ" to be zero 15

(1 ﬂ'=—2\ﬁq. qbl:ing#vE@ (2) Q-_._

N

() Q=224. qb«@ (4) Q=12g, q being ~ve

2 &S B ms@ Sgsn DH6o 5§ YFsw Q' 00k 1ADD Dods

forodne 5O wq e GoSudi3d. Q' B AEd Idgh noo Ardgloderads
4 1T Te e

™ {1:-1% q swerd g0 (2) Q=-

{3) Q=

. q being -ve

1 |

- |8

() mﬂ‘ﬁg!n

?- q worrd; o (4) Q=2q. queeadso

s
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R6.

In the arrangement of capacitors shown in the figure, if each capacitor.is 9 PF, then the
effective capacitance between the points A and B is | ' _'

€ 030" IrLI TRV Joywst, (08 TrheSH DS Y PF wons Jdo,
DodPHos A, B Hofg 908 3oy dend

(1) 10 PF (2) 15 FF . (¥ 20 PF (4) 5 PF

E?l

A battery of the emf 18 V and internal msin'tnn:: of 3 0 and another battery of emf 10 V
and intenal resistance of 1 ) are connecied as shown in figure. Then the voltmeter reading is
DoING® Srbibmr uf Hb0DDgTof voo 18V Hiddn wod8 580 30,
Todd ovo Idgorod Beo 10V 5000 vwod0 6'do 1Q 63y &6 Tododd
SogrsDESnaD. wdPdhe Seo Hed Irbos 880

M 1y &y Jazv (3) 16V (4) 8V

Rough Wark
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A wire of Aluminium and a wire of Germanium are cooled 10 a of 1TT°K.

Then

(1) resistance of each of them decreases
t13) resistance of cach of them increases
(3) resistance of Aluminium wire increases and that uI' |

ium wire decreases

(4) resistance of Aluminium wire decreases and rManium wire INcreascs

sorgldoie 8 H0dn BY Dabe 38 }'?‘Hﬁ 36% ¥ebedn Tabadsd.

®D pdo
(1) (P8 AG'Fdn S48 0

2) Pacd 'S0 H)Q Dokl é
(3) worgdcso 84 DEPdn Faam $:0050 BYacho A DG SIw

bt %
(1) wemgdabo 8K ;rs'.f%ﬁ S S B I 8K DE*GL 5y Roki

89.

e q
A voltmeter of 250 mV @hﬂiﬂg a resistance of 10 € is converted into an ammeter of

250 mA range. ﬂ*ﬂl’ necessary shunt is (nearly)

NEfESe 10 Q, @R 250 mV de =5 LS Dol 83, Fgw 250 mA Ao wihiabdbm

4 fol (HeSrEIm)

(4 010 (3) 10 (d) 10 Q
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90. A circular loop and a square loop are formed from two wires of same

/B\

and cross
moments 15

By Haddla
Hurd:. o8

section. Same current is passed through them. Then the ratio of their q
DAIG G, méaﬁgﬁéﬁ o Dot B8dos', ¢ ﬁ;}u:s*&w )
L€ S86Y ordh doirddhad. 88" w3 Ddgd |

33 |wrdssre Qane

(1) 4 (2)

¢3) 2 (M

21.

E—

Al a cenain place a magnet makes 30 uscillaliunrminuu. At another place where the
magnetic field is doubled, its ime penod will be

28 DL Db (BTAEnS* 8 woid)oSoMWRINHL 30 Sosdwes Tudi)d.
T8 58450 58 wdadpod F (S oS TYoR wWhIDpd oW v suo
(1) 2 sec
P 4 sec

92, A small square loop of wire of §ide “#" is placed inside a large square loop of side L (L > /)
Il the loops are coplanar and-their centres coincide, the mutual induction of the system is

Rough W

directly proportional to

0 ghudn 5ONS LEORY S86H 84 ord, L(L> §) thads $OAS o8 od
S86850 urbs® adBndsa. & ordo wd dHduos' 60l ¢ ToWdne:

D8P0 DB G0V ’i. do & Hgin TloXy uﬁ‘ﬂﬁ-; =85S B8 s Srtdrasn.
&3 ; '
) T

{
T & & T
(3) 2 (4) Iz

S
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93. In a circuit L. C and R are connected in series with an aliernating e source of
frequency f. When current in the circuit leads the voliage by 45° th
L8 Soched’ L.C $0ck» Reo [ >i:fdgse fo I5
{@d¢* bogrdnodnss0. Sodbod Ddgh Do &d
ad S5 ypdn >HBIY C Jod

1
™ (2l +R) ) 3

|
() Zf(R+L)

94. Suppose that the electric flux inside a lel plate capacitor changes at a rate of

7 = 10" units/sec, then the magnetic i

(@ ['I'I.I
L L * Il z 1
permittivity of free space = 8 M‘ Nm'c™

107 Tesla m/Amp]
5&* Didogh wDoirSn 7% 101 S/t Tef

uf Bdrodd Dofe

Sr8y Eud}ﬁ@ﬁé‘ 288 wahodjod § |8 Fodd O Dodey
sE3T [3Beh, 56¢ Broghs = 1 &

assddy o hﬂ 8.8 x 1072 Nm*e™

nod = 4x = 107 Tesla m/Amp]
(1) 7.79 &I10F T (2) 0779 = 10T
3 (4 885 x 10712 T

field density at any point inside the capacitor

IS,

[Area of the plate of the capacit

permeability of free spac

sesmdY)

E2015B 32Q
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B\

If an electron has an energy such that its De Broglie wavelength is 3300 A.ehe energy
value of that electron is (h = 6.6 = 107 Js. m_= 9.1 » 107! kg) Q

dernd ScoABggo 5500 A scdegem I8 of JogiSsn 63 sond, o
Jusreh TWwE; 48 dewd (h=66 %10 Js, m, =91 = |
(1) 8 %1072 ] i exar™1 @ 81

g x 1073 ]

96.

The following statements are given about Hydrogen nmw

(A) The wavelengths of the spectral lines of Lyman greater than the wavelength

of the second spectral line of Dalmer series.

(B) The orbits correspond to circular standing waves in which the circumference of the
orbit equals a whole number of wav R i
‘ A‘is true, B is false

(3) A is false, B is false & @ (4) A is true, B is true
'S BEErmd Mbod @od

(A) B8 Fdd" 508 __-_-._':'_':"";'E-

(1) A is false, B is true

au s agegoee MSmodod

@ Egswy Oyo "

30 ddomut: w30rdom aoLrom
(1) A 832, B@ (2) Ad=zo, Bédy
(3) Addy, Bedy (4) A N=o0. B d=o

E 20158 330Q
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97. A radioactive nucleus can decay by two different processes. The half liv the first and

second decay processes are 5 = 10" and 10° vears respectively. Then, ective half-life

of the nucleus is o

(1) 105 = 10 yrs £) 4762 :,-nc
(3) 10% yrs (4) 47. ﬁ

"/
o€ BaTrero ¥ o8¥o Bodk Dgrear gnﬁai Wum B8 H00 Tos'

4
4762 wo.w0

(3) 10 Bo.c0 b (@) 47.6 Bo.eo

98. In a half wave rectifier the AEQ%:mur:: of frequency 50 Hz is used. The fundamental

frequency of the output is ¢

50 Hz 2~31pigse o ”ﬁ Pt =3¢ 2598 o8 wf Edorf DEHGH It

goire Jore TwE), wd ddove Jwdes 36 0° Sodalix 107 Sosdydime.

oif%o Bug) FYYL e 228500

(1) 105 = 10° Ho.00

oa%. sorySSon

™ 50 Hz 0
(3) 200 Hz O

o
s

E 2015 B 34 Q

5 FBipSgon

(2) 150 Hz

(4) 75 Hz
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99. If n_and n, arc clectron and hole concentrations in an extrinsic semic

and n, is
electron concentration in an intrinsic semiconductor, then,
n S:00in n oo ehgarde ugn-‘a'-sfaﬁ‘ JOgTIIL, ﬁulﬁﬁmugdﬁm fobdiwo
n, dgrda eg>irdod’ Jegryie Joldd wonH, c
£
(1) [Ef]=“1 (2) {nr@ n,
n;

@} (n, -n)=n’ 4) @

100. A carrier wave of peak voltage 12 volts is = smit a signal, If the modulation index

is 75%. the peak voltage of the modulat nal is

12 S'qay 98 S'gPe Ao rﬁ*@umal € Hotordy |9do JoberdS
svoIrnoTE. $rdgda
06 S'd=

4
(1) 18V @* (2) 22V
U

75% woxnd, ;E-rd#gﬂﬂnﬁ Hoddo Tl

(3) 16V (#r 28V

$¢
W———_‘
K
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101. The moment of inertia of a solid cylinder of mass M, length 2 R and radi ul an axis

passing through the centre of mass and perpendicular to the axis of teindtr is 1, and
about an axis passing through one end of the cylinder and pﬂp@lm lo the axis of

cylinder is 1,. then &

M 8550 2R @39 S0aie agdgde R 00 ema oS Tl
2ddg @rdsfdn, on @dgord Yoo Moand bn':r wiSnis vovom
¢od wfo “Dom |, H:0cin Frodw Eﬂmﬁaé

vononr 40d wfo ddon |, wond, uﬁ@

I, - I, = MR?

I, 7
o, 1.

I 19
s B
(3) i B g '
102. A body of mass | kg. initially abp lodes and breaks into three parts. The masses of

two pieces of equal mass fly off perpendicular 10
Mk each. The velocity of the heavier part in m/s is

§ Socd &on o wzx i

(1 1<l

the parts are in the ratio | :

1 kg Ty Ao SR 0P eddn Ted Iwrd prmosm
| Sgordies 1:1:3 D0)BS* HBYD. HIrS (BSgordoen
ATES couom a5 5 &8 30 m/s 08 JA8 Fonbd.
SH5» ms &

(2) 6 (3) 3 (4) 62

E 2015 B 36 Q
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103. A particle of mass 4 kg is executing S.H.M. Its displacement is given U equation

Y = 8 cos[100 t + n/d] cm. lis maximum Kinetic energy is
dkg |S8g0°? Ao o Snden JEY od)f Jodo 1@&:@10; ae|wedo
Sd:€dme Y = 8 cos[100 t + n/d) emer acyds. o -"TEI‘IEQ#&

(1) 128 ) () 64 (3) 16 ) 32

¥,
104. Infinite number of spheres, each of mass m are placed -axis al distances 1, 2, 4,
8 16, ... meters from origin. The magnitude of w'muunal field at the origin is
sd0d Dopgd' Hiy Alvan NS m (55 Ana. X-siow Swvbolsdy
$508 1, 2,4, 8, 16, ... diogd Srood a‘{h. SaroDodd S8 Mg
1€ S05rmis

(1) 2om b 2 6m &] Gm & 6 Gm

3 3

L —

-0‘

105. When a force F is applied on a wire, the length of the wire 1s L. If a force F,

is applied on ﬂ:l: same wire, of the wire is L,. The original ir:ngl:h of the wire

Lis
F, o3 vodn af &' PRrAcDIdpd:, vy 84 FdH L.F, w3
voln «8 8 @&:ﬁ_}:m 8d >dPH L, S70¢ 84 ddH L=

Lk + Lo @ La-1y
() l-wl o r: {2} F| + I‘z
L, - L, ': - RL, - Kl
F-F k- F;

E 2015 B 3I7TQ
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106. 1000 spherical draps of water cach 107* m in diameter coalesce to form on

spherical
drop. The amount of cnergy liberated in this process in Joules is
(surface tension of the water is 0.075 N/m) o

254 Dodely argddn 108 m H3I) 1000 Fesd Posspeo £0% 28
g Aersd DodoR) ;}ﬁaﬁ.‘ﬁﬂ. @i L‘::Lﬂcﬁaﬁ‘ ﬁﬁjﬁé&

43 Iwdgo, ﬂ"#;,ﬂ‘
(A doddgs = 0.075 N/m) &

(1 1075w = 107" (2) x 10713

Q) 8657 x 107" {4)@:: x 107

fTee a@ﬁn this 20 g of milk at 5°C is added. After

abf the liquid is

ttle. Take specific heat of coffee and milk as

107. A thermos flask contains 250 g of co

equilibrium is established, the lemper
(Assume no heat loss to the th
1.00 callg °C) '\
»E S80S PRy 9W0°C ™. sHD 50A Hoo. HIE I°C 34 HI) 20
28 2688 SGhTd G35» adiis,

. e gD 0. =

(%) % 2 Sr SN 3 53 2EA D558 08, &%, oo IIFD I0 1.00cal/g 0

(1) 3.23°C e @ LT
v K3.7°C e

s

E2015B 38 Q

(4) 37.8 °C
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108. A copper rod of length 75 em and an iron rod of length 125 em are joined g
op

end to

end. Both are of circular cross section with diameter 2 cm. The free ends per and
iron are maintained at 100°C and 0°C respectively. The surfaces of th arc insulated
thermally. The temperature of the copper-iron junction is aF

[Thermal conductivity of copper is 386.4 W/m-K and that of irg n ::'ij 4846 Wim-K]

75 cm o*Q 5-:; H30cin 125cm aHe® !gﬂ P e {J ﬁ' fondndsd. Todr
2em Srgadnd) Syesd ﬁaﬁ!gﬁ.}n‘nl DA DI DI A D0 advde 1-"3‘3'.;.
DSGes SEBM 100°C S:0adn 0°C 34 aodord. f8o aD0ST W 47 woSEIN
dobhudsd. ch-anse d08 38 eus )
(o0 62 Trorgdgdn 3864 Wim-K &:8ddo a

(1) 100 °C (2) 0°C

B ST ESgE® 48.46 Wim-K)
3 °C 4] 50 °C

109.1 g of water at 100°C is completely co fj into stcam at 100°C. | g of steam occupies
a volume of 1650 cc. (Neglect the Volume of 1 g of water at 100°C). At the pressure of

10° N/m?, latent heat of steam is 540, als/g (1 Caloric = 4.2 Joules). The increase in the

DID0IreINI E 100°C 5 1 DS fusBBIrer) TN S8 SHEIIRI0
g8, Lassw m’*@g w20 whaygfss %o 540 cals/g (1 Seb ~ 42
Sffade, TES

2oy wodgd @ »

(1) 2310 E & () 2103 (3) 1650 () 2150
Rﬁuh"%rrk? T RS

internal energy in Joules is :
100°C S 1 g S eI IE@ Lrom «ddm SrdNuasb. 1 w8 1650 cc

E 2015 B ¥ Q
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110, R.M.S. velocity of oxygen molecules at N.T.P. is 0.5 km/s. The RM.S

iy for the
hydrogen molecule at NT.P. is

NTP 58 ebjzsd waiho RMS. SA5% 0.5 km/s. N.T.P. éeLﬁ‘uﬁ wende
RMS. Sdd»

nd
(1) 4 km/s (2) 2 km/s e
(3) 3 km’s (4) ﬂ-mro

111. A body of mass 2.4 kg is subjected to a force whic

with distance as shown in figure.
The body starts from rest at x = 0. s veloci Omis
D&, Erdod 0T vodndH

Shsad® Srode 24 kg SSgod Ao
ég SERL '-"i-ﬂ 508 pdowB b,

ctimies Johwddo. ¢ ImP

x=9m ¢ o® e

Yo 1 *\0

bl

20

S

6 9

—— X in meters
(% ege’)

(2) 2043 m/sec
(4) 40 m/sec

E 20158 0 Q
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112. A ball (initially at rest) is released from the top ol a lower. The ratio of w
force of gravity in the first, second and third scconds is

e by the

&8 2oda [-'.':rcr-;'u!g& 5:08) o8 Fedo Hodb Bohs =dad fsergede
vodude DS RSod, Vodd Dbdin Dardd w¥oget dde Dayd

H 1:3:5 (2) 1:4:16 [3]::9:150411:3:3

&
113. A body of mass 10 kg is acted upon by a force given b F = (3t* - 30) Newtons.
The initial velocity of the body is 10 m/s. The velocily of the body alter 5 secs. is

a4 I’=t’]t1—3[l} ;':-J‘Eﬂﬁﬂa T
H9:88ndns' adgeddd, Iy FO Sh. 8 10 Do/, § wEHwe d6HTd

RO SHS0
(1) 4.5 m/s (2) 6 m/s bﬁ} 7.5 mls (4) 5 ms

114. Hammer of mass M sirikes a nm%z ‘m’ with a velocity 20 m/s into a fixed wall. The

nail penetrates into the wall of | em. The average resistance of the wall to the
penetration of the nail is

M (88g00F do g r Shgor? o wl Fotsde 20 /% IABE
LEZH A3’ Fedo z0Rob. o Fots AESE | o STEE TR
Sonss. Hf THITD PFpodt FE bEo WEIN
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115.
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A body of mass ‘m’ thrown up vertically with velocity v, reaches a mnmp;ulﬂ"hclghl hyin
t, seconds. Another body of mass 2 m is projected 1n.-.."llh a velocity v, {! nn angle 9. The

-‘ h 1
second body reaches a maximum height h, in time t, seconds. If tr:{‘.‘_#.,. muﬂ(#] is
- 2

‘m (E3g0% Ko uf S v, FaL28 dedenpHmlBE DvEm wbd KOG

283 hy 3 1, BéSed® Whdos 2m (@Ig0to REPEHRHS 0 Seiud
v, 3Msn8 (HR55n Wabodss. & Bos' Suph I REP soodt Aod I8

o g

h, Sd&08. 1, = 2, wond J238 [-Eﬂ Zh
() 1:2 % 41 :3]:*-:#}*-.;fi 4) 3:2

116.

Sum of magnitude of two forces is 25 M. Th# tﬁﬂlmnt of these forces is normal to the
smaller force and has a magnitude of 10 N. ’[l[qm the two forces are

Bods wore HOSreINe mami&wg v zovo 904 pedn DI vodl
vondnm Hod 10 Irges ::u:ﬁ:!n;i:: 0N 8510 won® o Todk wow

(1) 145N, 105 N rp M 6N, 9N
(3 1IN IZN 0" wr (4) 20N, 5 N
= '“'
117. A, B, C are points in a vcrtiﬁull’ﬁm such that AR = BC. If a body falls freely from rest at

A, and t, and t, are times I.gkﬂﬁu travel distances AB and BC, then ratio (1,/t)) is
A.B, C ol Dod:pw M Tpd* acd AB=BC ehddom aamjon. A &6
Doedo .:-Eﬁ";“:u::l 5% ‘!ﬁ!ﬂam BodE 553, AB %00k BC drove poirdedorit
Sdaomr t, E‘ﬂm wgs, vy Jayd (L)

e 241 __:;-'._*_,_.;; (2 3 <1
H-Ll.-'*;. 1
G) 242 o @ @ B
Rough ‘Wnlt
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118. The displacement of a particle moving in a straight line is given pression

x = At + B + Ct + D in meters, where t is in seconds and A, B, C are constants.

The ratio berween the initial acceleration and initial velocity is

4
Bl Srddnd® (Ddrdind) of Snds Ty 3o (Bod Ldbfdmian
argor asgedso. x =AU+ B + Ct+ D Diegdl, 1 REsd’ aond, A B, C

So0gln D e '.’Eu'armi &L dgdomE 530 mJ8 fe Va8

2C |
@O 5 &)

z@’ »
@.7_. Then dimensions of X are
density

&
wowo F Llun DESRo g MHﬁéﬁ

(3) 2C

119. Force F is given by the equation F=

R » 80D pdhs
Bhads rodd

) MLT?

e T Rl @t (4) ML

S 00
$$
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120, Match the following :
A

(a) Rocket propulsion
(b) Acroplane
(c) Optical fibers

(dy TFusion tcsl reactor

Sob e =dbhddod :-
A

(a) o386 S83d»

(b) 2S7HI®

(e) &7 Sodopes

(d) wodd 28 ouirgl

The correct match 13 :
‘:JﬂEh?&- =3 :
(a) (b ; (d

)
(@ O (@ |«

—

iy

(4) (g) (e) {

™ g () (D i
B @©@

& &

B
(¢) Bermoulli's principleg id dynamics
(H Total internal refle of light
(g) Newton's laws on
(h) Magnetic m&m of plasma
|

(i) thmel.ecoﬁ:c
&

B *
(€) #ﬂa rajedt IO dr@o

{HQE BoRrgods DOBEIIN
gon fdded Dohdidwno

amam ucﬁa#&uﬂcﬁ: Lol &

b} 0@ Ddgh HOEin

N N ——

;s‘
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CHEMISTRY

I21. H,CCONH, + Br, + 4NaOH — Y + Na,CO, + 2NaBr + 2H.Q
Whart is Y in the reaction ?

& Sdgst Y Dar

¥ H,CCH,NH, () H,ENH,
(3) H,CCOBr (4) HCONH,
h—————_—_ﬁ
PO H,0 SOC

r Yty 7

122, H,CCH,CO,H —3=—— X

Identify X, Y and 7
X.Y $:8cn Z 03 d:008ss.
X Y Z

&) H,C = CHC O,H HOHECCHDHCD:H HOH,CCHOHCOC]

(N (H,CCH)CO),0  H{CCH,CO,H H,CCH,COCI

(3) (H,CC0O)L0 H,CCO,H CICH,COCI

(4) (H;CCH,CO),0 H,CCO,H H,CCOCI
._m e —
Rough Work
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123. Which one of the following is an acetal ?

Bod Jgd® 20 Jerdy

_OR /OH
(13 R—CH b3 R-‘;{t*
“oR: OR’
R. _OH R.. _OR
& e @ ol
R “OR' RASS0OR

124. Which intermediate is formed in the Reimer-Tiemann reaction ?
(1) Aldehyde (2) Carbocation
(3) Carbanion (4) Substituted benzal chloride

Bdob-ddh Sggot 2 SsgHe IS0

(1) =8 08 (2) & psadrs

(3) T sc8rS (4) B83vS Bowrd 505
_____-—-—Il—
Rough Work
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125. ldennty £ in the tollowing reaction
Sod dﬁsu"" £ o loHde

ff\j/' » I NaNO_ HCI 273-278 K .
i : # .ﬂ.
- 2Kl

o, _~NO Cl
o ¢ f : (2) @”

-

:-:’J'-.,_‘__..-'| HH
& [ @ @: ’

3 1

- - —_—

126. Which one of the following 1s the correct structure of sulphapyridine ?
Eod T8 D8 FeryBOAS TWEy BUSRD DoKo?

(2) H,H—Q—E—NH@
i (j,/\_,mn«m1

SONH,

E20I5 B 47 Q
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127. ldemify the nucleoside from the following
ol &S Prgd e Wl MBopsa

HOH.C !,n\ e 0 —P—0—H, :/,ﬂ.\\ i
(F) H H (2) H
I i | H
HO OH HO OH
NI
2 HO— 0
NZ~ N % OH
{3) I > (4)
|
H HO OH

128, ldennfy condensation homopolymer from the following

Sc8 o8S* Hoob Ler8dl Lo@EEN DS Kfolpdw
H

(2) [-{]CH:,—EHJ—D—EU-{\G o+,

(3) +COHCH,) NI
() NHAL{CH,) -NH=COH~(CH,) -0

Rough Work
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129. The increasing order of field strength of ligands is
Brobo T4 porer DO flo
(1) NH, < H,0 < Cl < CO <CN
(I CI" < Hy0 < NH, <« CN = CD
(3) Cl < CO <CN” < H,0 < NH,

(4) N <CO <NH, < CI" < H,D

130. Which onc of the following lanthanide jons does not exhibit paramagnetism ?
Bod od3b edrdodt 0 Hochdmod Gomyay PE0 e a7

(1} Lo (2) Ce* (3) Eu* 4) yp*

131. Ammonia on reaction with chloring forms an explosive NCI y+ What 15 the mole ratio of
NH, and Cl, required for this reaction ?
wardds §eSs ddeSo8 NCl; el nﬂi’;uf ﬁn‘f;‘r::;*ﬁaarﬁ:-. & Sdges

593% NH,. Cljie 808 b33 das?
(1) 8:3 2y 1 :1 (3r 1:3 (4 10:1

Kough Work

E 2015 B 9 0



132. The key step in the manufacturing of H,SO, by contact process is
(¥} Absorption of 50, in H,50, to give oleum
(2y ilution of oleum with water

(3) Burning of sulphur in air to generate S0,
(4) Catalytic oxidation of 50, with O, to give S0,

Foir§ 0EBT° dorys0s vl sErdS’ pPod 64

(1) SO, D 1L,S0, &*3 Tano mdodsidd LOMG F63de
(2) LOWELa% NS Bmoo Fakwb

() %BoyEi 0 LSgod* Siwdod 50,5 SERGVENe
(4} 5‘-(_1_,., 0,8 adyyde aSagod® S0, m oijffee Josb

—

133, German silver contains which of the following metals 7

o8 o8 O S0l Ed;ﬁ weed SOA dolood?
{1} Cu, Zn (2) Fe, Zn (3) Zn, Fe, Ni (4y Cu, 7n. Ni

—

134. The number of radial nodes present in 3p orbital 15
Ip vy dS de d8o:d 380 Sowpg

(1) 0 ) 1 (3) 2 (4) 3
135. The radiation with maximum_[réquency is

(1 X-rays (2) Radio waves

(3) UV rays (4) IR rays

A0 Sdpigo fo Qidndw 287

(1) X-Edures (2) e SSomrw

(3) 1V Edrrew (4) IR &8cmes
Rough Work
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136. The equation used to represent the clectron gain enthalpy 1s

W X(g)+e = X(g) (2) X(s) * ¢ = X(»)
(3) X(g) = X"(g) t ¢ (4) X(s) —= X"(g) m ¢
JOFIE I QoD Wrdod hdEino

(1) X(z") + e = X(=) (2) X(g2)+ e = X (av)
(3 X(a) = X'(a) + ¢ (4) X(%) =X(o) + ¢

137. An element in +2 oxidation state has 24 electrons. |he atomic number of the element and
the number of unpaired electrons present in it respectively arc

12 wlysde RISt A%y of Iwrosudt 24 Cogyner eatyon. © Sureso
Gl LG :-'auq:E. st ady wodld dugho mogg &datm

(1) 24, 4 {2 26, 4

(3) 24,2 {4) 26, 5

138, Number of bonding clectron pairs and number of lone pairs of electrons in CIF,, SF,. BrF,

respectively are

Clky. SF,, Brl, oS wod JOTIE mobe Sogg. wobld JougFen wobo Dusg

& &
(1) 3.2: 4.2: 5.2 (2) 3.1: 4.1: 5.2
(3) 3, 1: 4,2 5.1 M 32 4.1 5.1

139, What is the bond arder of Hl b

H: L"":"-.ELEEHU Ju:ﬁ‘."

(ly 3 (2) 4 (> 2 (4) 1

Rough Work
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140, Match the following :

List-1

(A) Viscosity

(B) ldeal gas behaviour

(C) Liquefaction of gases

(DY Charles™ law

L!-ﬂll"."h vt n edadidida -

Figr gl |

(A) By 4S8

(B) Hﬂﬁ;r s L‘-'Jf:ﬁ:'.:

(C) adlagpe Ld::l gd

(D) 85 Pcioda0

The correct answer 15

2l D0HR BRI 0 !

(A)
(1) (Iv)
@& v
(3) (V)
(4) (IV)

#

Rough Work

E2015B

(R)

(1)
(11T)
(1)
(1)

()
(I
(h
(1
(1)

(D)
(1
(i)
(N
(1)

B\

List-11
{1y Cntucal 1emperature
(11} lsobar
(1) Compressibility factor
(IV) kg 5~
(V) kg m"Us

aloe 11
() (hoog e se
() »%%a33w
(1) 5oL dsd S:ndo
(IVikg s~
(Vi kg m' s

31 Q
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141. The most probable speed of O, molecules at T(K) is
T(K) :.HE D: wIR) Y r'iﬂ-i.;.‘i. ﬁugﬂégw ddo

RT KT
W Van 2 \ien
i [E o [RT
() 6 (4) 12

142, According 1o significant figure convention the result wbtained by adding 12.11, 18.0 and
1.012 is

#"Eﬁ so S T-:l-ﬂL‘.‘iﬂ"nﬁ.‘l-ﬁ ki 12.11, 180 2:0cin 1.012 ok £0%d :'J{‘-ﬂf;
whdo

(1) 3l.12 (¥ 3.1

(3) 31 (4) 31.122

143. An organic compound having C, H and O has 13.13% H, 52.14% C. lts molar mass is
46068 g What arc its empincal and molecular formulac ¥

C.,H $:00s» Ofdoyme €45 2dpddos® 11.13% H, 52.14% C Sod. o0
Srerd (Bdg07886.068 g ol wduprdd drdior Sobdn wmrdy oo w7

(1) C,H,0, CjH,,0, (2) CH,0, C,H,0,
£ C,HO, CHO (4) C,H0,, C;HO,
— e —— e
Rough Work
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144. Which one of the following 15 not a state function ?

(1} Intemal energy (2) Work {3) Entropy (4) Free energy
308 9S8 28 o e 5E?
(1) wod0s 35 (2) 32 (3) doEw*% (4 Dy 48

145, When one mole of A and one mole of B were heated in a one litre Mask at T(K), 0.5 moles
of C was formed in the equilibrium

A+B=C+D

The equilibrium constant K. is
TK) ¢, &% 35 A S:0c8» o8 30 B g bl i 38 IHaHd.,
A+BF=C+ D, %503 3§ 05 3rd € J83808. 33038 Loedin, K

(1) 0.25 {2) 0.5

(7 | (4) 2

—

146. If the solubility of Cay(PO,), in water is "X’ mol L), its solubility product in mol® L™ is

Jgest Ca (PO,), orddabd X' mol L woxd o oddaier cyo mol L-?

ot

(1) 6 X° (2) 36 X°

(3) 64 X° # 108 X3
B — e ——
Rough Werk
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147. Which one of the following is not a method to remove permanent hardness of water 7
(1) Clark's method (2} Calgon mcthod
(3) lon-exchange method (4) Synthetic resins.method
NE PIgE 03g8d FedodhesH Tdd HEA 07
(1) 55 aqga (2) sen 288

(3) wolrd DDdoah fa-g’ﬂ (4) ﬁnihﬁ dzno wde

148, White metal is an alloy of
2E ped J& o oo
(17 Na, Mg (2) Na, Pb

(3) Li, Mg (4) Li, Pb

149, Which one of the following elements does not form triiodide on reacting with ndine

Bod Swrosod® oTWFASS' SOy Jo0 BieWrdSS NE)EIR0 07

(1) B (2) TI
(3) Al (4) Ga
Rough Work
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150. The buffer system which helps to maintain the pll of blood between 7.26 1o 7.42 i3

dgod® pH 55 726 Jood 742 o Sadg dodbdo oh bl ﬁsﬁrfa
(1) H,CO,/HCOJ () NH,OH / NH_CI

(3) CH,CO0MH / CH,CO0 (4) CH,COUNH,

151. Municipal sewage BOD values (ppm) arce
Hddod Sudfs A8 BOD Ddesdes (ppm)

(1) 15 (7 100—4000 (3) 5090 (4) 20—40

152. The two bonds N=0 and N—O in H_“l:'_'l*-«ll'.f-'lJ are of same bond length due to

(1) Inductive effect (2) Hyperconjugation
(3) Electromeric eflect (#) Resonance effect
H,CNO, &* N=0 :0adfn N=0 nogren Todr o3 wod Eﬁgnﬁ" -
sodron
(1) (=088 (2use (2) wd@BodnA 0
(3) Qof 08 (wErso (4) 035y (drdo
Rough Work
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153. Assertion (A) : Reaction of |-butene with HBr gives |-bromobutane as major product.

Reason (R) :  Addition of hydrogen halides to alkenes proceeds according to

Muarkovnikov's rule.
The correct answer is
(M (A) and (R) are carrect (R) is the correct explanation of {(A)
(2) (A) and (R) are correct but (R) is not the correct explanation of (A)
(3) (A) is correct but (R) is not correct

(4) (A) 15 not correct but (R) is correct

AByd5D (A) @ l-wrgdds HBr 8 Sdg 20950 pdy 2638 (Dord adydye
- Brarg¥8S.
s*dwmo (R) :#‘LE‘ES :’:"-EEEE' Hbgrﬁu GIng) moSos S0g :-rﬁ"arr':-s"é

nNolidso |Bedo Eduofaducd.
a8 R05hE RHdreido
(1) (A) H20din (R) = JODLSD. (A) £ (R) H0TLS Dddw
(2) (A) 320032 (R) m RO0TLI0, R (A) £ (R) R0TLE 28dn s
(3) (A) HBBTHBIE D (R) 20THIS 582

(4) (A) Be 58l o8 (R) H0TLEA

Rough Work
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154. The product (7) of the following reaction is
fod Sdgs’ D8yT adyIyo (Z)

O cuat .,
%, Anhydrous AICI

(Ngo AlCI)

. el CH,
o CF o K
3 H, ;
(3) @C (4) @:’3
~cl Cl

155. An example of covalent solid 15
RO R0 DRDEINID ATEn
(1) MgO (2) Mg
¢ SiC (4) CaF,

156. What s the weight (in g) of Nu.z(;':l:,_ (molar mass = 106) present in 250 mL of its 0.2 M
solution ?
250 mL & 0.2 M Na,COy (Irorb (855003 = 106) |dmod® JoF) Na,CO,; vdo
(god) 2087
{1y 0.53 £2) 5.3
(3) 1.06 (4) 106

Rough Work
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157. An agucous dilute solution containing non-volatile solute boils at 100,052 *C. What is the
molality of solution ? (K, = .52 kg.mol™".K; boiling temperature af water = 100°C)
2wyl o (@850 0N 65y 2o 203 (GEein 1000525 & Sk,
Fiey Srordd Jod? (K, = 052 kemol T K: D& Ssefints adfdd = 100°C)

(1) 0.1 m (2) 001 m (9 0.00Lm (4) 1.Om

158. A lead storage battery is discharged. During the charging of this bauery, the reaction that

occurs at anode is

#) PbSO(s) + 2¢ — Pb(s) + SO (aq)

(2) PbSO(s) + 2H,0(/) = PbO,(s) + SO (aq) + 4H (aq) + 2¢°

#) PbSO,(s) - Pb*'(aq) + SO (ag)

(4) PbSO,(s) + 2H,OW) + 2¢” — Phid (s) + SO; (ag) + 2H"(aq)

28 36 RFD wrgel AESG scndunod. & wgebdl ek dhodypd:
w38 38 ad SR8 ?

(1) PbSO(D3) + 2¢ — PB{®:) + S0 (2w)

(2) PbSO,(3:) + QHO(E) — PbO,($2) + S0 (za) - 4H (o) « 2e

(3} PbSO(22) # PB (z0) + SO (z0)

(4) PbSO,(H3) £2H,0(8) + 267 — PbO,(D3) + SO (20) + 2H (z0)

Rough Work

E0ISB 39 Q
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S Br (aq) + BrOj(aq) + 6H'(aq) — 3 Bry(aq) + 3H,0(/)

159. For the reaction

A[Br~]
Al

if, = =0.05mol L™ min~"

= ﬂE# inmol L' min™ s
|

L!Eh".‘r 151555}
5 Br(zo) + BrOj(ze) + 6H (2e) = 3 Bry(zo) + JH,0(5)

A[Br]
At

—0.05mol 17 min™' wond

AlBrO, |
T AL

mol 1. | rrliﬁ'I et

(13 0.0035 (2} .05

(3) 0.5 (#1 0.0l

Rough Work
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160. Which ane of the following is used in the hardening of leather ?

(1) Light sensitive silver bromide in gelatin

&

o

(2) Sodwm lauryl sulphate

(3) Alum e‘.
(#) Tannin
a!&

bogs SR8

s AgdsIarIl Bod SuS* D8 &b
(1) 20858 €8A0DS, sodS* g =8
(2) b0 o0 HTyL
(3) dag

(4) &2k

E2015B 61 O
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