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INSTRUCTIONS TO THE CANDIDATES
(Read the Instructions carefully hefore Answering)
Separate Optical Mark Reader (OMR) Answer Sheet is supplied to you along with Question
Paper Booklct. Please read and follow the instructions on the OMR Sheet for marking the responses
and also the required data.

Candidates should write the Hall Ticket Number only in the space provided on this page and
the OMR Sheet. Do not Write the Hall ticket number anywhere else,

Immediately on opening the Question Paper Booklet by tearing off the paper seal please
cheek for (i) The same booklet code (A/HB/C/D) on each page, (ii) Serial number of the
questions (1—160), (iii) The numhber of pages and (iv) Corvect Printing. In case of any defect,
please report to the invigilator and ask for replacement with the same booklet code within five
minutes from the commencement of the test,

Electronic padgets like Cell Phone, Pager, Calculator, Electronic watches and Mathematical/Log
Tables are not permitted into the examination hall.

Darken the appropriate circles of 1, 2, 3 or 4 in the OMR sheet corresponding to correct or the
most appropriate answer to the concerned question number in the sheet. Darkening of more than
one circle against any gquestion automatically gets invalidated.

Rough work should be done only in the space provided for this purpose in the Question Paper Booklet.

Once the candidate enters the Examination Hall, he/she shall not be permitted to leave the Hall
till the end of the Examination.

Ensure that the Invigilator puts his/her signature in the space provided on Question Paper Booklet
and the OMR Answer Sheet. Candidate should sign in the space provided on the OMR Answer
Sheet and filled in application form.

The candidate should write the Question Paper Booklet number, OMR Answer Sheet number,
sign in the space provided in the Nominal Rolls and affix the left hand thumb impression in the
nominal rolls and filled in application form.

Return the OMR Answer Sheet to the Invigilator before leaving the examination hall. Failure to
return the OMR is liable for criminal action. The Question Paper Booklet shall be taken away by
the candidate and should be preserved till the declaration of results.

Filled-in application form shall be submitted to the invigilator in the examination hall. In case of
SC/5T candidates atiested copy of Caste Certificate should also be enclosed along with filled-in

application form.

This booklet consists of 61 Pages for 160 questions + 2 Pages of Rough

Work 1 1 Title Page 1.e. Total 64 Pages.
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Time : 3 Hours : ‘ 1 Moarks : 160

Instructions ;

(1)

Each question carries one mark.

28 D95 € Sy Sod.

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
you,

Ol =YD (DB (D5 ﬂfjsmﬂﬁ add® HOTS Ddrgrddod Jd5R ordd
Grdod wo3 1. 2, 3 94 4 Bl ad)d OMR Rdres ‘E}Lﬁi'u:d" CERE
Dowododd Popgie WOED wr/wrf wrd owoed Dl ABTrACD D0JITR.

ll

MATHEMATICS

The cquation of a straight ling, perpendicular to 3x — 4y = 6 and, forming a triangle of area
6 square units with coordinaté axes, is

x - dy = 68 cowor dobr ArbsgTod 6 SSE5DH SR STOLo 43y
|@zherdy 2838 28 Bdd Ty Ddddmo

(1) x=2y=46 (2) 4x + 3y =12

(3) dx + 3y +24=10 (4) 3Ix +4dy = 12

-7 -6
2, If the image of [?'T] in a line is (1, 2), then the equation of the line is
-7 -6 '
28 HE¢ st [ _'.‘-'FT] Wod; |B8Dowo (1, 2) wond o Iy Bad8no
(1) 4x +3y=1 (2) Ix-y=10
(3) 4x-y=0 (4) 3x +dy =1
Rough Work
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3. If aline [ passes through (k, 2k), (3K, 3k) and (3, 1), k # 0, then the distance from the ongin
w the hine §1s

(k,2k), (3k,3k), (3, 1), k=20, & iboo~ o8 2d¢ dp | I aof, Surodochd) Sood
u Op [ Srdo '

e

[ 4 3
M 75 2 T3 3 75 (4)

e

4. The area (in square units) of the triangle formed by the lines x* - 3xy + y’ = 0 and
X+y+1~0

H0¢Tpen X -dxy+y' =0, x+y+ 1 =008 J6yd Bihe Jrogo (SS8Y
diarb et

2 J3 1
M 7 (2) == (3) 5.5 @) 37

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

%2 + oyl + 2y =a’ed vonde a2y el S ) waypdy f=
(1) 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, g FoiBo £035 ¥ Sydods, DYYTyp x+y+2=0 80T =g >d
6 wond © Sy8 agardo

(1) Ja1 (2) Jin
(3) V21 @ 31
Rough Work
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7. The point at which the circles x> + y* —dx —dy+ 7=0and x* +y' - 12x - 10y + 45 =0
touch cach other is
Syeen Xy —dx—dy+T=0,x '+ y' = 12x = 10y + 45 = Oews 233808 Doday

13 14 2 35
o (35) o (33

14 13 12, Y21
o (55) @ (3775

8 The condition for the lines /x + my + n=0and /;x + my + n, = 0 to be conjugate with

respect to the circle xt + yrmp?

15

¥,

ll

rt dyerg 2d¢lpes Ik +my#in =0, /x + my + n, = Oew

f}:péﬂ :-:E + }.'
:’auaﬁmmgm w8 DEs S0

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

| 1

(1) rE{”_I +mm ) +non =0 (4) |"21‘:fmI b {m) = nn,

9. The length of the common chord of the two circles
Pty —dy=0and x' + ¥y - Bx —dy + 11 =0 is
Tods Hyewen x! +y' — 4y = 0, Wty -Bx-dy+1ll =00 adnd =g FED

J145 J1

(1) T (2) o

= V135

(3 J13s 4) ——
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 line x = 2 13

Sydo x4y =20x+4=0% vonDddo ﬁ.-.:a.r'- LHod O x=2 4 gaa-ﬁnﬁ R
To|8y Dods d&o

(1) x*= 16y (2) y* = dx

(3) v* = 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 =

Dordodho ¥ = 4ax ) Dot S8 whoouery, g0 54 vowSeo TN
H':'Jn}ilff.} | =

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

12, The slopes of the focal chords of the parabola y* = 32x which are tangents to the circle
x* + ¥ = 4 are
Hydo vy =4 5% mydydpeipdr dod Sodoedlo y? = 32x Wl oo

Teows
- 1,-1
(1) 5"y (2) B 5
L - 2. -2
) 5T @ 7R

Rough Work
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2 2
13. If tangents are drawn from any point on the circle x? + y? = 25 (o the ellipse Tﬁ + ::; =]
then the angle between the tangents is
2 2
)80 X +y? =25 B Dothiphe %08, 8¢ Sydo %+%=|a py8ideme A%
vdpds v B8 TBpe s Smo
b ! w " i
2= —_ -
(1) 23 @ 5 ® 3 4 5
14. An cllipsc passing through (44/2, 2./6) has foci at (-4, 0) and (4, 0). Its eccentricity is
(42,2//6) droa FTh af SEENERi 4 Unldlle $¢ aghooaryon. o
ﬁﬂauuﬁﬁ
' -y | 1
(M 2 @ 3 3 7 O 1
:‘:2 !I“E
15. A hyperbola passes through a focus of the ellipse 15 +E=I . 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
TII._1 },I
ef wdbododho, E-gf:;,ﬁn ﬁ+ﬁ= Doy oDiboor, Hdr so0bd. o
80gF wgo, Dodind) wiow SHHm 88 58 borgos (Frdrgfoud 2gddon.
T8 adjodde vyo 1. wdyd ©d JoFods HhEdeo
2 2 2 2 2 2 2 2
(1 H__.:_".I_=1 (2) _}E_._:"I_nl (3 x_..:"r_-| (4) X _:-"I..=|
144 9 169 15 144 25 23 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 : ] then

B s

A(1,3,4), B o €05 Bef (-2,3,5) 03 Dody 1:3 D448 DgER edyd B
(1) (=11, 3.8) 2y 11,3, -%)

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

2 2 v
17. If the direciion cosines of two lines are given by/+m+n=0and " 3m"+n 0 then
the angle between them is

Body Sd¢Tpo OF E'.‘faa.:m J+m4n=0017"~5m+nt=00& Eisuﬂﬂ ny
Dot Toeo 5J¢E Bmo

NE

M 3 @

n

=
(3) (4) 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 =

A3, 4, 5). B(4, 6, 3), C(-1,2,4), D(1, 0, 5) & DC. AB® mggg‘@ 0 wThogbormr
ao® @::l':}ufi.:a cos 0 =

2
? =
(3 (2) 3
3
4 -
3 3 @ 3
o — e —————— ———
s — - P
Rough Work
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(1} - (2) log 9

3) o (4) log 3

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

I+c:;— l=ex .
jrr . for ms2 <% < ()

f(x)= J 4
i for 0sx=2
X+ |
is continuous on [-2, 2], then ¢ =
f:[-2,2] =R D
Jl+ex -+l -ex (~25x<0 8
f(x) =1 .
3 0sxs2 8
L X+1

 AEgDodwd, wdao [-2,2] » u:ﬁﬂ‘}:ﬁ-lu wond wdypd c=

—_— =

2 3
M 7 @ 3 3 3 @ 5

Rough Work
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21. It [{(x) = x l.'m"}r. then lim Mﬂ=
X =3 L |
f(x) = x tan~'x wond lm 2= _
X =] X =]
n+3 m
(1 L o R+l M4+ 2
b7 @ 3 3 = @ —=
R—— Vi+alx? o1
2. y=lan [ - ] = (1 + a®x?y" + 2alxy' =
'[” —Eﬂz [2:]- :]: {].} 2.-1 [_q_} u

— —

. X
23, If f(x)= T— and g(x) =1{f(x)) then g{x) =

M
th:'——— glx) = {f(x)) wond wdHypd g(x) =
{ ::I ——_]—n i — I I I
(2x +3)° (2) (xs1)? S ) 2y 41)2
2 2 2 2
L ¥y XY
24. If the curves ¥ + ¥ =1 and 2% +E-—! cut each other orthogonally, then a — h? =
S| 5ven fi+ﬁ =1, X +31-1
) w3 TRET S w oon Pddo IneEod, B pds a2 - b? =
(1) 9 (2) - 400 (3) 75 (4) 41
e e — —_
Rough Work T
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25, The condition that fix) = ax’ + bx? + ex + d has no extreme value is
flx) =ax® + bx? + ex + d § wodg Deod TeroderdE DoSdso
(17 b? > lac (2) b* = dac (3) b* = 3ac (4) b* < 3ac
26. I there is an error of £ 0.04 ¢m in the mcasurement 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 yhypda, B¢ fod B0Sreed® agrono® &0 wdo
(1 =1.2 (2) + 0.06 (3) = 0.006 (4) £ 0.6
27. The valuc of ¢ in the Lagrange’s meaf-vilue theorem, for, fi(x)=+x—2 in the interval
[2, &) i3
moddo [2, Il'in]lfl-"L L‘:}Eﬂ-ﬁﬁaﬂ- [(x)=+x=2 5 i‘.il,_ﬂ‘ﬂg m-:;ig:m SO T«J-E‘GE':'J_
mindod ¢ Dend
9 5
(1) 3 (2) 3 (3) 3 4) 4
d
28, - =g(x) o= g(x)=
sin’x cos X
-2 -2
(1) Vool X 2) Jmn X
2 2
) Toore W Jeanx
Rough Work
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dx h-u"— B -
29 I | —— . +C. where C 1s a real constant then A + B
'[{'I+ul"_]1.l|ﬂ .'rn "‘1' ;
dx g5t . p-. woud whypd A+D=
+C8 Corad DU Hopg won'd sy
(1+f}~.l"_— :““” *_”* )
(1) 3 (2) 0O (3) 1 (4) 2

1 -
30. For any integern 22, let 1 = Iun“xdx. If 1 =;tan" x-hin_l for n > 2, then the

ordered pair (a, b) =

1 i
58 Hrgro¥o nz2 8L = Iluﬂn.‘fdﬂ w0 d T - tan"'x -bl 5 (n228)

vond edpds (FH FwAyo (a,b) =

- -2
() [,.4 -—;—] @) [n-l-l,'r,] 3) @ 1) @ (-1,1)

- -
1. Il'j' - dx:.aun”][,I)wJﬂ,inwlﬁchﬂisammlmtﬂmﬂ=
{'.-:+I]21,|'::{nr. FX 1) X
2 !1 3
J ':x, ), d:tzhl;m"{ H—-i—x—"'l]+c & ¢ "gﬂf Eﬁ:-:}ﬂg, wond A=
1311}1-.J'x{xl+:-:+1} *

™ 3 0) 3 G) 2 @ 1

Rough Work
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14 24 34 n“
li + 9 — 4 srsnsnanss F :
nﬂ;ﬂ 1" +n° '25'+l1" 3""+u5 1'|‘."'+:‘15 s
lin 14 e 94 N 3 . : n’
:rﬂ*}-j HHArdad ﬂﬁsﬁ-’ﬁﬂ T e Baen’ Ii+n5 35 4 n’ ns_ms
e
l
(1) log 2 (2) log2
' 0 Llog?
(3) Elngﬂ (4), 308
n'G
33. }‘cus“ 30-sin® 60 d0 =
0
T 4 an S
— — — 4 e
D 3¢ T ) 756 @ 192

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

y=2x-2is
=_|,x=2,y=x+1,y=2x-2 0f Sdug BE4H Broge (S60W Fared’)
(1y 10 (2) 7 (3) 8 (4) 9
e ——— e —— e e e —_ ———
Rough Work
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35. The differential equation of the family of parabolas with vertex at (0, —1) and having axis
along the y-axis is

(0,-1) &8 ¥go 50, y-wEo admr wilyp 508 Dododre ﬁ:ﬂ:-c-mi_a whded

Hasfdmdn
() py+2xy+1=0 (2) xy +y+1-0

(3) xy-2y-2=0 # xy-y-1=0

—— S ——

J . :
36. The solution of Hﬁ— ¥+ X e*™ with y(1) = 0 is

E_di=:.r+1::f'f“ g y1)=0 HEJEQQGE WG

dx
(1) ¢ +logx=1 (D)™ =logx
(3) e¥*+2logx =1 () ™ tlogx =1

- NS =
— e

i dy '
17, The solution of t{}5y+{x3|ny—l}£=ﬂ is

dy .
cos y + (X sin Y 1}i.—ua et

(1) xsecy=tany+¢C (2) tan y — S€C Yy = LX
(3) tan y + 5€C ¥y = CX (4) xsecy+ttany = ¢

o — = —

24% .
if f: ' = —— for
18 ITR is the set of all real numbers and it f: R = {2} = R is defined by f(x) =

x € R - {2}, then the range of f i3 .
R 53 Hogrg 2:0B whdr R - {2} =R Ddeddo B8 x c R - {2}

1‘{;.;]:,2_".'.’1 woxnd H::;:,Jﬁ.‘a f Ty JEE
(1) Hz*_i}:i} (2) R (3) R- {1} (4) R-{-1}
— e —————————
e ———— e ———— R —— = — i ——— T R — —
Rough Work
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39,

Let € be the set of all rational numbers in [0, 1] and f: [0, 1] = [0, 1] be defined by
x for xeQ
Hﬂd{l—x for xgQ
Then the set § = {x € [0, 1] : (F'o f) (x) = x} i3 equal 1o
0, 1]6%0 wesdas Bopge 2B Q ed, f:(0, 11 [0, 1] ddgdno
X xeQ &
f(x)= (xeQ
l-x (xeQH

wd wibod. ebypds DRE
§=1{xe [0, 1]:(fef)(x)=x}%8 LHars s

Zn+l L| .2
40. Z{—]] ekt =
k=l
(1) (n=1)(2n-1) (2) (n+1)(2n + 1)
(3) (n+ 1 @n-1) 4) (n—1)(2n+1)
: . . a+ib c+id
41. lfa,b,canddan-.r:alnumbcraﬁuchlhata1+h=+cl+d'-—'lam:l1f-"'-= Cesid a—ib
then A™! =
' a+ib  c+id
TRE Dopgew ab,c,deo a4 bi+el+di=1 uﬁiaggg:n* dobr, A= Coill A<
©$oNno wi’:ﬁ:JJdJ Al =
a+ib =c-id | [ a-—ib c+id]
(1) L_m a-ib @ | —c+id at+ib
[a-ib —c-—id | Mo +ib r.:+id]
) | coia a+ib ) | c-id a-ib
— #—
e B T i
Rl.‘l-l.lgllWIJrk

E 2014 D 13 Q
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1 2 3 0
4. if th A*2431'fk3th¢ =
. the matnx 3 2 1 3 15 0of rank 2, na
6 8 T a
123 0]
243 2 .
.;JJ‘L-ES' A = 3 2 1 3 8 1 wond, tln‘:l;:,}ﬁ-'f o=
| O 8 7 a|
(1) =5 (2) 3 (3) 4 @
kK ke o
43. Ifk > 1, and the determinant of the matrix A?, where A=| 0 o ka sk then | | =
lo o x '
k ka o
k> 1 s Lr@8 A=| 0 a ko |eond AT dgEso K wonsdyds|a|=
0 0 k
B 1) k* B =
() 2 (2) k (3) 4 m
44. The number of solutions for 73 +3=0 is
F+7=08 fe Irdio Duwg
(1) 5 2 1 (3) 2 4) 3

Rough Work
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45. The least positive integer n for which (1 + )" = (1 = i)" holds is
(1+0)"=(1 - i) odhge acd €23 Fayyrgodo 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+q,y=pw+qw,z=pw +qwd w T8 I fmﬂg toddoroo won'd
Yo pde XYz =
(P’ +q 2 pP-pa+qt () 1+p+q @ P -7
: AT [n = S
47. It £ =|.:u:s[—]+15m -—Jfﬂrr-l,ll..w.. thent &L, «..... , 00 =
. 21 $
=12, 3 cerenl 3r=ms[z—t]+isin[%l wond u:’:;}:m EI?.}_?.B huinmban o =
(1) -2 (2) 1 (3) 2 ) -1

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

X pr Xy 00 ahddmo XX —kx+c=02 :urwg:i W pdl Dodapen Alx,, 0), B{rg,r}}u
:.‘:.:r:_ig &Groo

M) i@ +4c @ Jik2-c (3) Je-k2 @ k2 -4c

Rough Work
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- 1
49, If x 15 real, then the minimum value of }’=H2—E“ 15
x°+x+1]
2 _x+l
LS bopy sowd, ebyd Y= $0§ Dosd
. = X2 4% +]1
2y = 3y 4) 2
(1 3 @ 5 ® 3 @)
50. If p and q are distinct prime numbers and if the equation x* — px + g = 0 has positive
integers as its roots then the roots of the equation are
p, geo 205y (Derd DoggoipEr, BaEdao x' ~ px +g =08 FHYrgrosTe
Sareresm dod wdypdy o 2fded Svoves
(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* + 10x = 8 = 0 is

-2+ 10x-8=08 do Soroo Sgod Sworon FOAS5 5 H¥dwmo
(1) x' + 16x* + 68x - 64 = 0 (2) '+ 8"+ 68x =64 =0
(3) x' + 16x? - 68x - 64 = 0 (4) x* = 16x + 68x — 64 = 0

52. Out of thirty points in a plane, eight of them are collinear. The number of straight lines that
can be formed by joining these points is
o€ DIdeod'd 30338 DodHSt 0, DodhPHes HTBhoires. & DodoHod
Joripdr AchXORS BEFTwe Dowg
(1) 296 (2) 540 (3) 408 (4) 348

Rough Work
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53.

If n iz an integer with 0 £ n £ 11 then the minimum value of n ! (11 = n) ! is attained when

a value of n =

0<n<1l wGlghs aod Jprgofo n wowd n!(ll-n)! 3% Deod Srodirdl

54.

&5 n Jend

() n (2) 5 (3) 7 4 9

If (a4 hx]'3 = E]? | ;x ¥ veeeeneees then the ordered pair (a, b) =
{ﬂ+h:¢]_1—%+|§'ﬂ+.......,.. vond edypd g alndio (a,b) =

(1) (3,-27) (2) ['%] (3) 3.9 (4) (3,-9)

13
2
The term independent of x in the expansion of [ﬂ"_ —T;} is

33,
5 8
[u"_-:r;] J56me’ x So0 Hgdo|d Bddo
18 13 )12
o {2 o (%)
18 18 g
o (1) !

Rough Work
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2% 1 x* 5 Ax+B  Cx+|

: 5+ = (A,B,C)=
¥ T A 35 -5 x215
(1) (1. 1. I} (2) (1.1,
G) (1.0, 1) @ (1,21

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

cos X = tan y, col ¥ = lan 7, cot z = tan X wowd ©bHpds sin X =

V541 J5 -1
(1) 2 (2) .
J5+1 J5=1
(3); S g P

£8. tan B1° — tan 63° — tan 27" + tan 9° =
(1} 6 (2) 0 (1) 2 (4) 4

3 _ i 3
59. If x and y are acute angles such that cos x + ¢cos y = = and sin x + sin y = - then

2 4
sin (x + y) =
3 _ ) 3
woySmror X yoo cos x +tcosy " Jesin X +siny =7 uﬁﬁaggﬁﬂﬁ wdpd
sin (x + y) =
. 3 3 4
(1) 3 (2) E (3) E (<) E

-

Rough Work
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60. The sum of the solutions in (0, 2x) of the equation ©€0s X COS [i - X ] COs [5 + x] =— jg

1
4

Yiangdmo CO5 X ms[g— nJ:ns[g i x]- l 5% (0, 2n)S* a%) oo Bwdo

(1) 4n ) =

6l. f x>0, yv>0,z>0, xy + yz + zx < | and if tan™

X+y+z=

(3) 2n 4) In

1

X + l.&n"}r + tan" 'z = uw then

x>0,y>0,z>0,xy+yz+ 2 <l eyér un'x+an'y+an'z=n wond wipd

xtyti=
(1) O 1;‘!'] XVE
(3) 3xyz 4) Jxyz
~1f1 "TEAE
62. sech [E]—Eﬂ-mh [E]—
1443
(1) log, (2 +3) @) log, [JT—]

2+43
(3) 'ﬂﬂc[ 3 ]

Rough Work
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In any AABC, (a+b+c)(b+c—a)(c+a t:-jnnwl:-r—{:j=
4b¢?

b3,

D Bebeo AABCo D, BFPIObIc-a)(cra-ba+tb-o)

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

64. The point P(1, 3) undergoes the following transformations successively :

(1) Reflection with respect to the line y = x

(i) 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 P 3) S&nm §o8 B8id%eds Todkdas

(i) »ee¥dpy=x &yare DoEddo

() X-wgdy dardg 046" 3 Bl o Ddrodd HOSHLH
i) Bare DosihT (3SE0 846 = E'wod® Wim HOLYS

e Dol P oo

[ﬁﬁn ﬁ—ﬁ]
(y {~ 3 "

® (53)
@ 7'z

2
6443 1-643 643 -1 6+43
" 89 2 " 2
Rough Work -
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66.

The locus of the centroid of the triangle with vertices at (a cos 6, a sin 8), (b sin 6, = b cos 0)
and (1, 0) is (Here @ is a parameter)

(acos 8, a sin Eil., (bsin®, —beos8),(1,0) & 54 Rgren Lo [Bhaly Tooraraly
Dods DE0 (w58 B »E DONNE)

(1) Ox+ 1P+ =2+ 1p? 2) Bx-17+9y?=4a"-p?
(3) Ox-17+97=a+b? (@) (3x + 1)? + 9y? = a? — b?

If the mean and variance of a binomial variate X are & and 4 respectively then
P(X<3)=

Xodo Siggseo, 9938 S65m 8, 4 £05 8338 Joord wond edpdy P(X<3)=

265 137
) 35 (25

697 265
3 i @ 5

67,

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

g ﬁmﬁ;}ﬂﬂg doo? X Doygrdge dyredoe (Jod Gdhwmdod. ow R Hd

— o s . T

X 1273 als!
P(X=x) |k |2k |3k |2k |k

16 4
m 3 @ 3

w|S

3 3 (4)

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 = according as he passes or fails

2

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

28 wifpd Sdhm Sards D05on ordnda, Dudd 8% a358Thy Howrgdd
LE::H:HJ 26g¢° augrdseo, a-‘.am-:h sEdidnon werdDnd doed HHS

ﬁ%ﬁaﬁﬁu‘ﬂﬁ woyrlgdes sdinmr p, "2‘ uﬂgg JohEd €aho Bodd ﬁﬂ_ﬁ_g‘
688 vT0. of v¥yld JobEodyg Doyrgd
(1) P2 - p (2) p(2-p) G p+p+p’ @ P(1-p

69,

A six-faced unbiased die ig thrown twice and the sum of the numbers appearing on the
upper face is obscrved to be 7. The probability that the number 3 has appeared at least once
is

&€ wd: Sugre AirybE POgS Todord: 80l ordln Sugo Do BHDHS
Bowgo Bwdo Tm fAddowde. TS 55‘.’.‘:-::: a.s'zrﬂ*f!m 3 39y mogragd

1 1 | 1

(N @ 3 G 3 @ 5

T,

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

that I-‘{H]- } P(A) and F{C}-——P{E‘j then P(A v C) =

A D, Cor o cﬂ:r-es;.:a.}s (B@riod™ VEBYY J588 .zrg‘.pm;&m wiHam,

:»-.;111——9(:1} F[L}=-—P{H] eThgks dotl wdypd PAVC() =

6 e e ol

10 - 3
() 73 2 73 3 3 @ 3

e ————————— e
Rough Work
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n 1]
M. Ifx, x,, ..., x_ are n observations such that E sz =400 and E X =80 then the least
p==] i=]
value of n is
n 1]
n H508wden I S— x o Z 1.?=r-‘|{!ﬂ, E Ii=ﬂ'|:|' sond n g8 Deod
i=] i=

(1) 18 {LE] 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
sty H08odo Hdedio 3. (wMliBiose oo, Indo 48 wond g £
(I>3rdE) D3ede
(1) 7 @ 2 3) 3 (4) V5

73. The shortest distance between the skew lines

Fe(i+2)+3K)+t(i + 3+ 2k) and F=(4i+5j+6K)+1(2i +3j+k) is
oud Tpw
T=(+2+3K)+ti+3j+2k), T=@i+5+6k)+12i+3j+k) o Sodg £20 &rdo

(1) Je (2) 3 ) 23 4 3

74. If %, y, z are non-z¢ro rcal numbers, a=xi+2j), b=yj+3k and €=xi+yj+zk arc such
that axb=zi—3j+k then [abg] =
X,y 2o L3 dd b bopgw, A=xi+2), b=yj+3k,.C=xi+yj+k @ axh=zi -3 +k
ﬂijEEJ &0 i WD [abE] =
(1) 3 (2) 10 (1) 9 4) 6

" Rough Work
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75. If &, b and § are vectors with magnitudes 2, 3 and 4 respectively then the ht;::il upper bound

of [a-bl? +|b-c ] +|E-a|> among the given values is

a,b, e 3HDM 23,4008 w0 ¥0% HAIDE wdypd [A-b +|0-5P +lc-af %
Qi3 wg Jwdedt agsiBsa

(1) 93 -(2) 97

(3) 87 (4) 90

76, The angle between the lines 7= (2i ~3j+ k) + A (i +4j+3k) and F=(1 - j+ 2K)+u(i + 2 - 3k)
IS

20¢Bpoy F=20 G+ K)+A0 + G om0 j42k0+p(+2-30) o $¢gemo

) 3 @) f_u,..-il',i.]
\voi

3 -!(?] n
B) cos™!| @ 3

77. If 5,b and § are non-coplanar vectors and if § is such that E=l{i+E+E] and
X

s — -
u-;l[l::+c+d} where x and y are non-zero real numbers, then %ﬁ+b+ﬁ+d}=

b, T 2dbodres o0 264w vHdr, d wda E=-}IT{E+E+¢—], E=L[E+E+H]
¥

oThgbo 40T (modd® x, ym P N TR dopge) wdpd :{—]F-{E-i-_b +T+d)=

(0 3 (2) -& (3) 0 (4) 2a

— . e EE———— . IR
Rough Work
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78. Three non-zero non-collinear vectors g, E, ¢ are such that § +3b is collinear with g, while

3b+2¢ is collinear with 5. Then a+3b+2¢=
3Bbosiressd Sardy Ardgdd Hodw abow 343b Ho4 g8 dYHabordo,
Ib+26 %8% a8 wIDRomrdsr dodboTion. wdpd F+3b+ =

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

79. If in a triangle ABC, r, = 2,r,=3and r, = 6 then a =
nf (Bghazo ABCS r = 2,0p=% 1, =6 soud whpds a=
(1) 4 (Z) “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

a8 | Bhasns'd Bwes 1:1:4 20386 a0d edyd ¢ [BgHadp B
Sodh, on wd g dhrdd o JRH8

(1) J2+2:43 (2) 3:2
3 S+2:42 @ S3+2:43
Rough Work -
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PHYSICS

81. Aclosed 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 35 Hz. Then, the value of fundamental frequency of the closed pipe is
L8 SrRd Moo Trodm S8Swd, wd &85 o 3E0DS Fgom drdyudod.
20dom 4805 Ao Waly ey FrRiRoge. dwodd darhd BAS iy
Fgo g 33 eddgdo So¥ 55 Hz S5)5m 40d. whypd Lawrbd Avo
CIngy | EE Tiigsge wlel) Doid
(1) 165 Hz add)nlll He
(3) 55 = (4) 220 Hz

B2. A convex lens has its radii of curvature equal. The focal length of the lens is £ If it is
divided vertically into two identical plano-convex lenses by cutting it, then the focal length
of the plano-convex lens is (p = the refractive index of the material of the lens)

&8 Sogrsd Sbfo Gl sfe a'g.ﬁ*i-u: pwarHdo. 0 agfgodddn [ &
Shmdy RO Dol BUIRITrIZd Liddo DHogrdd doddoonr D63H6o
AT T ﬂﬂaudﬁ. whypd 578 Sdodo Hogrsd ko Giog) sggoddidn
(= 08 dordo Buody HELLS bwm¥o)

f
( r (2) 3
(3) 2f (4) (p-1f

Rough Work T 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 em (2) 16.25 em
(3} 12.5 cm (4) 135 cm

[=25cm >gfgoddinsy ot Doodd wDI0Y Lofsn it 75 20.9. Sordodt
MR BE wd =¥ ISP gy (28 Dovdn I B0, SHTS IS
S8 646 wiligbin 25 DOBIBEBUBEE) © 3Y Hod B8Dondn S0by
Sddom HodaDE S/ FESSehS Srdo

(1) 37.5 %0.5s, (2) 16.25 w0.9s.

(3) 125 o (4) 13.5 2o.bs.

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, 1f the slit
separation is increased by one-and-half times the previous value, then the f ringe width is

%8 mob DO Hp8Ydm (BWrA0St BIroSE 5D DO dogdg Jdo 2 .0
A% 5 pd S900A $80AB g g0 Ao 5088 Protd e Ideny 1.22.5. & Do ydodt,
DDfw sode ddods Swoddy Jued s w8854 Bod Dood, D pdo By Tdeny

(1) 0.9 mm (2) 0.8 mm

(3) 1.8 mm (4) 1.6 mm
- — e e —_— e —
Rough Work
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#5. A charge (@ is divided into two charges q and Q - q. The value of q such that the force

between them i3 maximum, is

w8 ddogh wddbdn Q Tods Ddph uIfSver g 2000 Q-qm JF=cdndIL.
& dodd Hdg woo A0LIwT dodobi Ddigd oTddn q Tod) Dewd

M) Q @ 3
2 0
3) 3 4 3

B6. Two concentric hollow spherical shellg ha¥e zadii r and R(R » r). A charge Q is distributed
on them such that the surface charge dénsitics are equal The electric potential at the centre
15
3 Sodsn 003 Dods My Alered €6 yd3ne FgardSnes r 5000 R(Ryr).

a8 abldo uldd Jodd Hirdomr sodoe, Q udidn Dddnin Jabwdia.
wd pdo, Soddn 5 Ddgh doJabd

QR +1) Q(R? +17)
M) re, RT+r) @ Gre, ®R+1
(3) HLL 4 0

i ——————
Rough Work
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H7. Wires A and B have resistivitics P, and pg, (p, = 2p ) and have lengths ¢ s and 7p. If the

diameter of the wire B is twice that of A and the two wires have same resistance. then EE
: £

A

IS
FEYD fy, fy Ao Sfoo A B0k Bo E'PLsw p,, Pp (g =2p,). B 3K
TERB0 A 6 Tghdusss Do H0sn Bods SNo DE'SSwer HErHILE,

£
u".:r;pﬁ:r .-!'E o) o dh
A

2 - (2) 1
3) 172 (4) 174

= — —

R8. In the circuit shown, the heat produced in 5 ohms resistance due to current through it is
ﬁ_ﬂ- I/s. Then the heat generated/second in 2 ohms resistance is

OMS Jrdudd Sodhodt, Dyl harirdn S0 5 &30 VE'GK0 argor 488
WoR3 4PIN 50 Y% wowd S, EH* 2 L5y orgor 6833 wond arg:‘:;
|

—-_I-h

A - W y
2 (ohms) 8 (ohms)

I
— -

l 5 (ohms)

D i C

It
(1Y § Jis {2y 4 s (3) 91/s (4) 10 J)s
—'-.__-“__ﬂ—_——__“_

Rough Work
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A steady current flows in a long wire. It is bent 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 turns, the magnetic field at the centre of the coil 13

2 PEIS B0 DodBPS D88 (DI 00, v 84 D8 e S)oved ordm
dodudds. of Todidn 3¢ wadbdpod Fdo Deod B wd S48 n Sboes
do Syosdy orbr SHodd, ol Sodin g 2838 wdbidryod Fdo

(1) Bin (2) nB (3) nD? (4) n’B

v,

An electrically charged particle enters into a uniform magnetic induction ficld in a direction

perpendicular to the field with a velocity V. Then, it travels

(1) in a straight line without acceleration

(2} with force in the direction of the ficld

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

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

Vg dssn Fohuds ol Sesn of 508 vdhdnod hie ISod*s § (8
0d% vondds® V Jaed® (000, (Dardined wb

(1) €380 oo 8¢ TBod' dairdizos

(2) L8 04S° vood® [Hulrdduod

(3) argrdo V8 miodtSrddrdods® Hod Syersed Srdod® Dalrdinod

(4) .;Pﬂ.ﬂ*-gc: drdd whadtdrddrdod® Hod SHesd ;":.Jn;im-_';‘ [Badrdiuod

Rough Work
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Y1l. Al 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
w5TE Poodt, 45 Fao 60° Hddy fr wabdpod L8z SErodd veroTan
(B 08 x 107 T wond gr wohidryod 3wdo § |S5%
(1) 1.5=104T (2) 16x107°T
(3) 1.5x10°T (4) 1.6 % 10T
92. Acoll 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 fs
g gdn, 600 Sogoen EOAS, 2¢ S s W8y Byawo (H0ES 108mH. o
Tgrdode 58¢ 86 06" 500 Sibves aindy @R 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 S'good®, t D¥Hed’) 558 a3l S0uF fo 2966 Sogsdn
Johus 38, wond =11 wage B¢ Swreo (rms) ;1;'5;-55 Boiro dood (wobdbds®)
J2
1) —A
(1) 055 (2) 0.55 A
(0.55)
(3 4 A
) 2 , W B
. T ——— i
Rough Work
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94, The electric field for an clectromagnetic wave in free space is E=] 30cos(kz - 5x 1:}51}

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)

DgEyEiEhe’ o8 Dabgdcndvo8 S0 D&gE (B0 E=T30cos(kz-5x10%0),
Ed8drmo Sgu/dobdiod® Hod, ddod H04 Tnd) k Dend {"agﬂ":lﬁf‘ﬁhd‘
Defagdusrdod dsor Fdo =3 x 10° mig)

(1) 0.46 rad m™ (2) 3 rad m™

(3) 1.66 rad m™" (4) 0.83 rad w7/

95. The energy of a photon is cqual to the kinetic energy of a proton. If A, is the
de Broglic wavelength of a proton, A, the wavelength associated with the photon, and if the

energy of the photon is E, then (%/%,) is proportional to
PSS Ty 48 28 (Dol Tng) A82488 JIrisin. el g, 45

ﬁ:ﬁﬁﬁgﬁga Ay ey [543 adofigdge A, Jo0chw, §irde W) 48 E
woNd (A,/h) wsdrsSod® 0T8O

(1) E* 2) EW?
(3) E* (4) E
Rough Work
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96. The radius of the first orbit of hydrogen is r,,, and the energy in the ground state is

~13.6 ¢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~ cambmmmn respectively in the first
orbit are (assume nucleus to be stationary)

Ind'=S Wy Inde Sggagdgo n, 0008n FrFrond® ¥8 -13.6cV. InE S
FEIrHS O of (@5 Sogr 207m, |EDgark HB) v pT fwo BOFBBIS e
i o®, Bndd s’igé“ [SrenS-pT Bo@rAY 18, Tgrgo Sdbm (So|E¥dw
wddum o585 %od)

(1) =13.6 x 207 eV, = (2) =207 x 13.6 eV, 207 r
207 It
-136 ¢ -136
=0y H
O S0 Vo207 () o 8207w

7.

=

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

125 (6355078 Dowg e SoEso agardo 1.5 0 wond, 64 EigomR Popgiie
Tod¢ Tgrgo

. (1) 0.48 Fermi (2) 0.96 Fermi (3) 1.92 Fermi (4) 1.2 Fermi

———— . .

98.

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

semiconductor is

Al adfifd ¢ of Degrde LOSD H 8L 16x10"%m} irdmygs DAS0E,
ord TONE) mgd.row 4.8 « 102%m® wond, ug;“-’rﬁuﬁ' Jo|gre TwE) mdd
(1) 53 * 10'¥m? @ 4x10Wm  (3) 4%10%m® (@) 53 x 10"

IRough Work
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99, The output characteristics of an n-p-n transislor represent, [I.. = Collector current,

C
Vg = potential difference between collector and emitter, 1, = Base current, Vg = voliage

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

{2) Changes in I:‘: with changes in v-:]‘ {]B = ¢onstant)

(3) Changes in [ with changes in V__

(4) Change in I as V. is changed

w8 n-pn (@R g 8 Bwdy AdH oo Drdodo [I.= Hhedd (dairo,
‘n’!r.l.:='5:-5':3'r£-&?ﬁ§u wigy el Hdo, Iy = wg=d -3:5.:'55 Chat e r
Vap = 26808 ﬂﬁﬂ E‘gz:; Ve = ogrdol acrdfo dudy rBQubd Fdo)

(1) I, 80080 Vg 088 Sroyor iy 1,98 Sroye
(2) Vo &rdoy Figd @pds 1. 6% Srdajen dy=%do0)

(3) Vi droay Idedyde I 6° Srdnyes

(4) Vi &0day Thd o [ & 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 %LoSerodn @rdo D% (338 wods Jd; 128 m Y wods
Fgroond® aod, dya T dg8¢' Todod Hogy Bod)BESHS (3o
%o, o Todod fody doddohd A0H drdin @rd argrdo =64 x 10° m)

128 61
(1) 64x 410 km @ ko (3) 128xVi0km ) JEkm

Rouph Wark
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101. A wheel which is initially at rest is subjected to a constant angular acccleration about its
axis. It rotates through an angle of 15° in time t secs. The increase in angle through which

it rotates in the next 2t secs 15

Ddje HBS® K%y of SESH o0 egfdn ddom Db SFdak SgindnI
Berddsn Wohwds. vd t BEHed 15° Feo ogo [@hedo Shao.
808 2 HEHest eb FHhedn Tbhsdypd OAS Fedeo

(1 9 (2) 120° (3) 30° (4) 45°

102. A thin wire of length / having linear densily p.is bent into a circular loop with C
as its centre. as shown in fipure. The moment of inertia of the loop about the line
ADB 15
HLSNS SrRses, iy | Sodu Ihah FoEs p o uE DI RS
C Bo@dum do JydR0m sZodwds0. AB Tn Joad od uddg [THEN

3 3
Spt ) o
(1) o] (2) e
pf
3) — 5 ==
(%) HHE g
e ———— — — #I—
Rough Work
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103. The ratio between kinetic and potential energies of a body executing simple

ha ic i it i i < ofi ' ! '
rmonic motion, when it is at a distance of N of its amplitude from the mean position

s

™ -] I
asﬁamga FHe Hod Hodd HOALBS N Sody Srdodst adybypds, Hdv

odf dodo TH af shghH [k A8, g8 dhe D033

1 1
(1) N2+ (2) N2
(3) n? M) N -

e ——

104, A satellite is revolving very close to a planet of density p. The period of revolution of

satellite is

p arodd do of Hirdn Der T S90S wf abdirdn Whime I&os,
voudsS ¢ adbsrdn ey, w383 rosw

3:5 3n
(1) - e
G .[2} UIEFG

_35 inG
N b @ =
Rough Work — - o )
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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

2¥ dorgsnd® Yobwd Hodkn =3 dH 04, £O od sghiuw 1:2
aq;}dﬁ‘ fio Todo 8w a8 neood Ibchedidd o3 voind >dabidyd
= Oods 8fed® Dire b D05radd fdo B8 DY hieihe Juyd

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

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

n 957 A8 Dodhifpeo 0% af B Do) JEASD pdy 5 P de IE w8 d
E g A8 Do ¥5. ¥ W& Do) Sing) sgrdse R, '1:;1 28 DodoH
Fgrddn r vond, wdypd O3 J& " Dodnpe HomE(n)

4R 4R 2 4R?
M 3 @ ®» = @

107, A stcam at 100°C is passed into | kg of water contained in a calorimeter of water equivalent
0.2 kg at 9°C, till the temperature of the calorimeter 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 698 o NG w8 0.2 &, mo Heorgodn, 9°C aFfid do BStD
DHuESt ady | yr E3g008 Ao NO8'08, BTS00l oD DS afidd
90°CE) DOT 36%H J0dws8AH. BIYSS0 TVodS V8 «dd [l |Sdgod
g rost ooipr D8 DAXL S0 = 1 BSO/E-°C A8 grlaywss
it du = 540 Et‘i‘ﬂan"j

(1) 0.81 (2) 0.18 (3) 027 (4) 0.54

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 arca of the hole is 200 mm?®. To keep a metal at 727°C, heat energy
Howing through this hole per sec, in joules is (o = 5.67 x 10°® Wm'zk_']

wf Ddagh £0S" oy DSy dolgray o'Fed F8 JduirdE ordieds. o
dogldn oorpm €32 SHHm E;‘ﬂﬁa__a&. o Jo|@H Brogihn 200 mmd =¥
S TAT°C e NS 58 4oSErds u Sogsn Koo nf HEsS (S0
6RIE A6 (o =567 x 1078 Wm )

(1) 22.68 (2) 2268 (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 intetnal energy of the gas, in Kilo Joules is

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

cood STP sd ady ol ardy :mi_ﬁ‘m.'&.ﬁa TEE"Q_:,E LS S orR) darid
673 K wThoo 3obdio Johewsdsa. v sdud voddd 18¢* Ddihde, 8a°
T, (R =83 Jmole-Ki v = 14 8gd8Sras adbuipD)

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

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

wE Srd Tdud W b H0Srwmo, P 6 bddo 34, V o0 2VE
PG wasd. sdol Wy DEFHSNe DA)B ¥ vond, v TERG vl
158 srday

b Y Re PV
3 @ 73 (3) PV @ 773
Rough Work o
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111. A bus moving on a level road with a velocity V can be stopped at a distance of x, by the
application of a retarding force F. The load on the bus is increased by 25% by boarding the
passengers. Now, if the bus is moving with the same speed and if the same retarding force

is applied, the distance travelled by the bus before it stops is,

nadeom 4ol Y E‘g; %V Jsa8 SOH) wioyd Hodd pvodn Fi
[PTrAcD x Srdod® wdISyd. (Bardholk JEijohibded wluy grdis
25% DOAJO. adpd vy vl FHded (Hodr 50w vl Swodd werdy
BTrAS, » 2y whodh Svod Pdarded drdse

(1) 1.25x (2) x

(3) 5x (4) 2.5

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 otk omd 0D I DodP w8 Tod DI A

D3&onid. E, A8=488" o prdda DH80A o8 Irdos® BEond Jose.
dodw yridw fAdedl E, L &ddeo Eeo dugdy Somoddn

(1) E, = 15K, ) E,=E,

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

of inclination of the planc is 60° is

wf H:5 oo Sodn Twd) Foedo 60° oD of SRH Bodh wibor
Godardi sHohd vodn Yo, Bl 2hRiHh siohd vodn TYPod wond

o Tw dodnd o hofdo

a - @. 7

b
1 i
3 5 4 3

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

mass at 60% with the vertical 1s

wf 8 Srd S Mkg |Sdg0® do af SHd Todbrdh, edpd
:}g:}m;'uﬁt 60* Fmod wm ([EHga 8D Dedhordd sdohd 8z LHirodd wec

(1) Mg (2) Mg3
M
(3) Mg(:3+1) (4) :ﬁ
Rough Work
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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 SHoMde B E'wod’ A0D % Todiden Ppiadwe Jdbwdod. wd TS
sud Budo sodn T vond oR KL gl Jwd (Modg 30ndn =@

2 T
g T -4
= @) =5
2 242
T 4 g°T
'{3} N (4) e
116. The path of a projectile is given by the equatien ¥ = ax - bx?, where a'4hd 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 Hadcin you (DI TR S008 36nm |DLH€Sn Tndy §8= Darodd
83¢6° &rd3n, AIey 64S drdiu wowd 28 (HEDS0 Bl Do

y=ax - by’ od H0:¥8ndn oo asgwdss. woddt a b o Hooddne,
HEossn F0% A0n & Shodn PELE Fedoo Sdbm

Gy & hi
L — L. ik
(i) o (a) IEE} o tan "(b)
2 2
(3) “h-um (2b) ) %ﬁ-mn"{a}
[tough Work B
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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

grz Srdod® SOHSy nf B Tot) Fdo (v) FH [Foae (x) Sogg hs
S50, Dhod® IrLd IESuM dobd. © IWH Szieo (2) W RaFere (x)

Lﬁﬁ.m‘i:uurr' A & ¥odo ardod hao

M
W

Velocity

h 00 200
; A
. Displacement a
(1) : r (2) :
: : Acceleration )
Acceleration | : : |
: : |
] I :
] I : »
- I | — 0 100 200 "
X
U 100 200 X Displacement
: Displacement
a [
/ a M
Acceleration E
{3) 0 ! " Displacement (%) ;
. . X
| . Acceleration :
| : :
: i
] 1
0 100 200 X
Displacement
Rough Work
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118. A person walks along a straight road from his house to a market 2.5 kms away with a speed
of 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)

L€ S5 83)0 6o Joo E5 modd Bod 2.5 8. &rOS 43) NS
s 2 hide BAos 80 Jobd IZeaon =zodd 1.5 L.d/do Jded dod..
0 200 50 Ddunira s-ua‘;ﬁéﬁé" sdd HHb FHo (D hodh

9

g
(1) 43 (2) 3

1
¢ 3 @ =

-_— — —

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

sod JASw C, of Woosdw h, So0din fhthergddn Poofdn God
rgang ovbeoor Bha e, WD pd Lﬁi‘.-gu‘?ﬂ‘ﬁ wed Fon e

{3} h—]-’lcll’lﬂ_—lfl (4) h—lﬂc—lﬂﬁ_ 2
— —_— 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 B
Fundamental forces in nature Relative strength
(a) Strong nuclear force (&) 10
(b) Weak nuclear force (f) 1
(¢} Clectromagnetic force (g) 10w
(d) Gravitational force (h) 10"

@ 10

Fol oD 2addJod (9538 (>ElE aoodt wdrod oI voln
gy reg DEgSn Li8m 8%5'ed)

A B
BEBS'Y  FrE worws Jng Sdgdo
(a) Boo Jodf vodw () 107
(b) d::ﬁ{]u ToidY neodn n 1
(€) Sdxgaciomr o8 wodw (g) 10"

(d) ﬁaﬁau‘sﬁgn 2 E a0 (h) 10"
(i) 10

The correct maitch is :

al 55@}5 E"lﬂuia} :

(1) (a)-(0), (b)-(i), (c)-(e), (d)-(h)
(2) (a)-(f), (b)-(h), (¢)-(€), (d)-(h)
(3) (a)-(f), (b)-(h), (e)-(e), (d)-(i)
(4) (a)=(), (b)-(e), (c)=(h), (d)-(i)

Rough Work
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CHEMISTRY

121. What is 7 in the following reaction sequence ?
Sod Joog Lﬁmuﬁ‘ Z :"5,?

(i) HaI'-TDz + HCI/273 K
EHII}HHI > Z
{i1) I"ljll"'l:.'l2 + Hf‘.}
(iii) CO, HCI; anhydrous ﬁileEu{,ﬁI

wsrd3

(1) CH,COH :12_} C,H,OH (3) CH,CHO (4) CH,

 o—— _—

HO®
122. H,CMgBr + CO, Drycther ar 3¢ o

Identify 7 from the following :

(1} Ethyl acetate (2) Acetic acid
(3) Propanoic acid (4) Mecthyl acetate
H:,_CMEEI + CO, rd &b » Y H-I'UEI y L

EELEAL Ho0d ZHo QoRpRe ¢

(1) ags 2n¥S (2) 2%OE w0
(3) |Prodfonk wdjo (4) JdS Q%885

E;ugh Waork
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123. X Y, Benzoquinone
Hodl g3
Identify X and Y in the above reaction -
B Sdgdt X Ho0din Yes mdomswe :
X Y
OH

(1) [I Zn
~

OH

(2) {U Na,€r,0,/H,S0,
i "_._,.rl"
OH

(3) [ D Na,Cr,0./H,50,
L
(1) [ J Zn

Rough Work
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. HI
124.C H,—O0—CH,CHy, —5— Y +Z

Identify ¥ and Z in the above reaction :

2 $dget Y 00w Zod HfoRdw ¢

Y Z

(1) CH,OH H,CCH,
(2) C,H,l ¢ H,CHO
(3) CGH,l H,CCH,0H
Ea} € H,0H H,CCH,]

125. Which one of the following is more readily hydrolysed by S mechanism 7
Bod ardS* 28 5 Sorg IgrR0 orgot wh fwofom o Jiae SodhHdod?
(1) (C¢Hg),C(CH,)Br
(2) C.H,CH,Br
(3) C H CH(CH,)Rr

(4) (CgH),CHBr

e — —__-_.'_.__.—.._|_—--—l-—'—-I-""_--_-'-'--'-"-'-l

Roupgh Work
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126. What ur.:_- the substances which mimic the natural chemical messengers 7
(1} Antibiotics {2} Antagonists
(3) Aponists (4) Receptors
RIE Iahd TS Frsoh eRiine I dorgror D7
(1} cdrotfacirdBes (2) wodd D&

(3) wodld HSgligven (4) oo

127, Lactose is a disaccharide of

E 1) a-D-Glucose and a-D-Fructose (2) [F=D-Glucose and fJ-D-Galactose

(3) w-D-Glucose and p-D-Ribose (4) @-D-Glucose and p-D-Galactose
Sl Ty, BTEBL.

(1) o-D-tfr&F S0ain a-D-(H§'E (2) B-D-ArE'E Ssbdsn P-Dimos'd
(3) o-D-Ar5°E S:0cse B-D-Bs*E (4) a-D-gr8'E Hiddin f-Durof'E

128, Identify the copolymer from the following :
Sobared S0d 30585 MooRsn

(n -[-:H_.E{H:r:H—CH:—t]:H—cHE—}n (2) {CF,~CF,1
() -E-EHI—]:!:EH—EHF}H (4 +':H:“'|:"—h
Cl C]
Rough Work
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129. Maich the following :

List-I
(A) sp?
(D) dsp’
(C) sp'd’
(D) disp’

LEGE- a eia m=dathvban

adoe |
(A} sp’
(B) dsp?
(C) sp'd?
(D) disp’

The correct answer 15 :

a8 ROTHI [drgedo

(A) (B} (C) ()

M am am  av

o\

List-11
(I} [Co(NH,),]J"
(I} [Mi{Co),]
(111 [P1(NH,),C1,]
(IV) [CoF,]*
(V) [Fe(Co),}

Do 1
() [Co(NH,)
(II) [MNi(Co),}
(111) [Pt(NH,),CL,]
(IV) [CoF, )
(V) [Fe(Co)]

JbigDeal

@ ) @ v am
(3) ap am  av) @
@ oy O (W

e 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 ?
ol O 20 odrSSD wobd dosabe Hopg, V¥ sairS5s'D wnone
.;Jug'-j.?:u ‘qu:gﬁ-:.- T
(1) Fe't (2) Wi

(3) Mn®" , (4) Cr'

131. The structure of XeOF, is
(1} Trigonal bipyramidal
(2) Square planar
(3} Square pyramidal
(4) Pyramidal
XeOF, Doy
(1) 185 BLEas
(2) BB SSdHo
(3) Sl Dddudd

(4) LEMdS

T — e — —_—

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

(1} Dechydration reaction

(£} Hydrolysis reaction

(3} Addition reaction

(4) Disproportionation reaction

S838%5: md HBS0, 8 S8 20230d Sr8FHI. aoshd® akd &d) S
207

(1) ::Ignbﬁﬁm wog

(2) =o Ddhaw Sdg

(3) Hofwd Sdg

(4) wdHodd 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
B odl Hod advdn Dhydeod® Dl Hoown drd JDud?
(1) Ag&Fs 880
(2) wiy¥ed
(3) Scs0d
(4) | S50

Rough Work

E 2014D 51 Q



Download from JbigDeal

134.In an atom the order of increcasing cnergy of clectrons with quantum numbers (1) n = 4,
l=1(iyn=41=0@GDn=3%1=2and(ivin=13,1=1is

8 D8IrHS (In=4,/=1(iijn=4,/=0(iii)n=3,/=2 080 (iVin=3,1=1
Tgobo Domgw fo JogFine 1§ WO SHBER0

(1) (i) < (i) < (iv) < (ii) (2) (i) = (iv) < (1) < (ui)

{3y () = (m) = (u) = iv) (4) (iv) = (ii) = (iii) = (i)

135. The number of angular and radial nodes of 4d orbital respectively are
4d wby&S, E'doh Si003n dadhd S'8e Domges IHDHm
(1) 3,1 (2) .1, 2 (3) 3,0 4) 2,1

136. The oxidation state and covalency of Al in [MEI[HIG},]” are rcspectively
[AICI(H,0),]**¢" Al Ting) wiy¥dnHhd S0y HSHTraddbdo Hdbdm
(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 d8Sra agardo 8T (¥Eeo 287

. (1) §<8i<Al < Mg < Na (2) Na< Al < Mg <8 < 85i
(3) Na<Mg<bi<Al<5b (4) Ma<Mg<Al<851 <85
Roupgh Work ] T
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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

¥ woeddtn do|8f HUSrmY Joly 600" § Jogryhimaryon. & sl
(1) BCI (2) BeH, (3) scl, (4) SF,

139. Which one of the following has longest covalent bond distance 7
Bod & WIS wd &rg o HHWraddh vod 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 ¥ isqly: 5 and thai of Y and Z is 1 : 6. The
ratio of rates of diffusion of Z and X is

X %003 Y Sroinde agad 9 228 1:35, Y S0ckn Z ordieipo aghd
B DG83 1:6. wond ZHddn X Fdope Igdd Te 22)@

(1) 1:30 ) 1:6 (1) 30:1 (4) 6:1

141. The molecular interactions responsible for hydrogen bonding in HF

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

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

HFS*D v (&2l wogro 8 6o sdndh vm oifo vorw

(1) wcdrs - (204 Sgghdo (2) oghdbo - bgghdo

(3) bggedo - (R0 Bgighdo (4) woird - bgddo
Rough Wurin
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142, KMnO, reacts with Kl in basic medium to form I, and MnO,. When 250 mL of 0.1 M KI
solution is mixed with 250 mL of 0.02 M KMnG, in basic medium, what is the number of
moles of |? formed 7 |

KMnO,, KI&' grocirifos® S0z a0 I, MnO,08: J838:m08. sodrssod®
250 mL & 0.1 M KI (@52 250 mL o 0.02 M KMnO, o8 ¥0DSHdk
-.5-55:5" ;}ﬂ'aﬂé [, 3rdo Logpg Jod?

(1) 0.015 (2) 0.0075
(3) 0.005 (4) 0.01

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

af &' ug 64" 0% wijud fod. Fo 3Ty 2. wond S DS
rdeod 7

(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™! mol™! is
»8 88 AH = -20.5 kI mol™' $o00sx0 A5 = —50.0 JK™' mol™' wowd AG =0 e#>
s s Ko

(1) —410 L(2) 410
(3) 2.44 (4) -2.44
Rough Work
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145.In 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 Kc 1%

2.8 $8g A+Bs=C+Dd", 10bag 3ru3d >S<¢" I molA S, I molB &
24 Jdor Do wo &f 40% B S4pToddd. 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 * 107", the molar solubility of Ni(OH), in 1.0 M

WNaOH is

Hiiﬂ]l]z wolras oo 1.9 % 107" wowd 1.0 M NaOH Ll::r-i’u:anr.-'j‘ ':'«vliq‘{i:".*f-I],i1r Arerh
Lm*a’::ﬁcﬁ:-ﬁ

(M 1.9=107% M (2) 1.9 %1073 M
(3 19x108 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, E::gﬂ:?‘ Hes e D8 sB5edNs Folodedi fomipio
(1) s=2E For (2) som
(3) &t oEy (4) ™dy0
Hn:gh "Enrk B
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148. KO, exhibits paramagnetic behaviour, This is due to the paramagnetic nature of

KO, do echirod $oma) (5805300, HIB FERO, - oomomm WO smcidry o
LT

(1) KO~ (2) K

(3) O, ﬁ? Q;

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

iy 13 Saroso BISTm nowg (2)8* Srmdhagordy s (EN) ﬁrﬁaa}h 809
50500 I0?

(1)
—+ &
(3) R (4) o
Al Ti
In
en| & T EN Ga
f T
In Al
—+ L —+ L
s S — —_— — i —_— — ——a
Rough Work
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150, Which one of the following elements reacts with steam ?
208 Swrosad® D4 =08 ddy FoBL J87
(1 C (2) Ge
(3) Si (4) Sn

151. What are X and Y in the following reaction ?
CF,Cly —— X +Y
Bod H¥zS® X %0050 Yoo W27
CF,Cl, —— X +Y

(1) CECLCI YAEF,. 1, (3) CFCLF (4) :CClL, F,

152. What arc the shapes of ethyne and methane ?
| (1} squarc planar and lincar
{2) tetrahedral and trigenal planar
{ri} lincar and tctrahedral
. (4) trigonal planar and lincar
SHBD Sodce DBS Ty eiydien JI7
(1) S d vddvo Sobosn Thaho

(2) wesdoybabo B8dn B5'e Bdedoo
(3) Bhasro B:0d8n Sdathybubo
(4) 1880 dddeoo Sbddn Thubo

T ———— e — —_— —

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

NaOH/Ca0

E; I

CH,~CH ~CO,N&* = Z
(1} propane (2) n-butane
(3) ethane [4} ethyne
Bod $EgSt Z 287

CH ~CH,-CONg® =2 7
(1) (@ o 2) neargBS
(3) &TH (4) SBD

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

Bod st DO Srd Sdgst HBE Erds erged anged?

(1) CH, (2) CH,
(3) C,Hg (4) C.H,
e — — e e ———— R ———
Rough Work
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155. Which one of the following elements on doping with germanium, make it a p-type semiconductor ?
2ol 2 Surofod &bofi dh, 2T ddo p-S¥o wforirSfsod?
(1) Bi ' (Z2) 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% d994 (Jrerl | digod - 342 g mol™1) TS ndad’ oS DE wound 1%
T Sosns'y |ewdse X e Il 83300 g molee®

(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 chrocsrss 180 g S8 25°C 34 €0nodar DEYAS wHm arhybdso
Nl Hps®

(25°C &g NG wrhy) DESo 24 mm He)

(1) 2376 (2) 20.76
(3) 23.76 (4) 24.76
e ——
Rough Work
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158. At 298 K the molar conductivities at infinite dilution [ﬁ':“] of NH,Cl, KOH and K.CI are
152.8, 272.6 and 149.8 8§ cm? mol™ respectively. The h?n of NH,OH in § ¢m? mol™! and
% dissociation of 0.01 M NH,OH with A =25.1 8 cm® mol™ at the same temperature

arc

298 K 5¢ NH,Cl, KOH 3200820 KClo w308 283 3rerl avirdd (A oo 00
152.8, 272.6 $20 052 149.8 S cm? mol™!. NH,OH @) A? S cm® mol 'o&® $:008%
A, =2518 em® mol™ . de 0.01 M NH,OH 2% % a83rdde o8 aFis 58

(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 0.3 M in
15 minutes. The time taken for the concentration to change from 0.1 M to 0.025 M in
minules is
Lf (B85 |FSrof S0t Boir 2i¢mgs 0.6M B0l 0.3M D 15 Ddndhined”
Edfade. @ mdS 0.1 M 308 0025 M SGard S s N30 Ivest

(1) 1.2 : (2) 12
(3) 30 (4) 3
Rough Work
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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) is 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

D8dda (A) @ dadrchd T aedl Todlisd voe im0,
smo (R) : dardbd edffhadi whd 48901E ohrodo,
28 HOTHD BIrgrdo

(1) (A)20TH3E o 0 (R)DOTHHO

(2) (A)$:0030 (R) @0 HOTNAD, (A)S (R) H0THS DSdwm

(3) (A) S:0cix (R) e ROSRED, 5v9 (A)S: (R) RO ThE Jddm b
(4) (A)H0THHS o0 (R) HOTHIE &

Rough Work
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