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Q]

E2014D



Time : 3 Hours : A Marks : 100

Instructions :

(1}

(1)

Each question carries one mark.

28 (298 wf Srdy Sed.

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
penaining 1o the question number concerned in the OMR. Answer Sheet, separately supplied 10
you.

B adys DB (HAyh afjsuﬂﬁ o OGS Ldrgrddnd JunS oRd
GrDod wod 1, 2, 3 T8 4 Béhmr ady® OMR »red dSsud’ @i
2owodod Rowglie VOEDR wr/rf d roned d SITrACD J0DITR.

ll

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

6 square units with coordinate axes, is

Ix - dy = 68 coworr Gobr JErdeyos 6 I&EH S ITogo @3y
[Bzhardy hdaﬁﬁ »¥ Hdd Ty Sufdwmo

(1) x=2y=6 (2) 4x +3y =12
(3) x+3y+24=0 (4) 3x +4dy =12

-7 -6
2. If the image of [T'T] in a line ig (1, 2), then the equation of the line is
=7 = '
¢ Hdddpdst [ —E.T] Wiy (@ébowo (1, 2) wond @ Jw Hdddmo
(1) d4x + 3y =1 (2) 3x-y=0
(3) 4x-y=0 (d) 3x + dy = 1
Rough Work
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3. Ifahine [ passes through (k, 2k), (3K, 3k) and (3, 1), k # U, then the distance from the ongin
to the line s
ik, 2k), (3K, 3k), (3, 1) k=20, & oo 8 A do | s ao®, Aurofodis) Sod
o S [ & &rdo '
1 4 3 2
M 7 @ 75 ®) 5 @
4. The area (in square units) of the triangle formed by the lines x? - 3xy + ¥’ = 0 and
A+y+1 =0
B¢ TBpen X -y +y' =0, x+y+1=008 J263d Bzhz Jrogo (I4HY
dSard e &)
2 3 !
7 2) < (3) 52 @ 3
5. If x* + n.y:‘ + 2py = al represents a pair of perpendicular lineg, then B =
X ay’ + 2By = a7 &§ wcadyr umyd) Ardh edypd p=
(N 4a {2) a (3) 2a (4) 3a
6. A circle with cemre at (2, 4) is such that the line x + y + 2 = 0 cuts a chord of length 6.
The radius of the circle is
2, 3¢ Fodo €05 u¥ Sydods, BEYTDp x+y+2=0 88T arg Pdd
6 wond & I8 Tgardo
= [
(M Jai @ Jm
(3 21 @ 3
Rough Work
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7. The point at which the circles x* + y? - dx ~dy+ 7=0and x> + y* - 12x - 10y + 45 = 0
touch cach other is
Symren x*+ y—dx—dy+T=0,x2 +y’ = 12x = 10y + 45 = Oexs 323808 T Dodaiy

[1_3.1_4_] [E.E]
5 5 @ 36

14 13 12, V21
(3) [—5"?] @ |35

8. The condition for the lines /x + my + n=0and /;x + m;y + n; = 0 1o be conjugate with
respect to the eircle x2 + y2 = % is
Sy80 x* vy = r’ dyarg ad¢dpm x4+ my +n=0/x+my+n = 0
Rodiumyee e3rlE Jdide

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

(1) rE{H.I +mm, )+ nn, =0 (4) r:{fmI b I, m) = nn,

9. The length of the common chord of the two circles

wtey'ody=0and x* + y' = Bx —dy + 11 =0 is

Tods Hyeves x? +y' — dy = 0, WAy -8x-dy+1l =00 adod @y SEDH

J145 J1

(y = (2) T

(3) J13s @) — =
Rough Work
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10. The locus of the cenire of the circle which cuts the circle x* + y* — 20x + 4 = 0 orthogonally

and touches the line x = 2 i3

a‘.-;]éa XXty =20x+4 =05 vonddio ﬁ’n}{:. Hedd O x=2 % ‘i‘aaa%aﬁ 53:_5_
Yo|dy Dody ddo

(1) *?= 16y (2) ¥y = dx

(3) v = 16x (4) x* =4y

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

thent =

sordodho :.-2-—4“1':: Do& t &8 whoowvers, ﬁgu 53¢ voufwo Wh
Hﬁn};ﬁ.} 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? + },2 = 4 are

Sydo P +y =4 5 padydpopdr dod dododio y? = 32x Wl adego

Jeen
1 =1 l ‘-]
M 3 @ 7%
N 2,2
O 75T @ 7
Rough Work -
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13. If tangents are drawn from any point on the circle x* + v? = 25 to the ellipse Tﬁ + :':J =1
then the angle between the tangents is
2 2
Sydo x7 4y =25 B Dodspe 308, b¢ S)s0 %+%=|5 py8yBwer A%
wdpd @ B8 Tpo dad; S'wo
L] " n n
2= —_ =
(1) 3 2) 3 (3) 3 (4) 3

14. An ellipse passing through {ﬁl-u'rl, 2-1"5} has foci at (=4, 0) and (4, 0). Ite eccentricity is

(42,2J6) Ao Tl aE &g::._ju_::as (-4, 0), (4, Do 5§ FTghoaaryon. ol
ﬁ'daruLdﬁ

| 2) = 3 .y 4 1
(1 3 @ 3 G 7 @ 5
:-:2 )‘2
15. A hyperbola passes through a focus of the ellipse 155 - rT =1. lts 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

- _
ad wddodoaho, E.gi‘:;gi.u E+E=] Wosy oDiboar, FEr so0d. ol
8035 wge, Dodind) viow SHHM AY 58N bode [TArgLous® Jigdiron.
T8 aTdyodde oyo 1. wiypd ©d Bododh LhESmo

2 2 2 2 2 2 2 2

Xy X° 0y L X Y
1) =———=—=] 2) ———=] — - —=] 4 —-_=]
bl 144 @9 ) 169 25 @) 144 25 ) 25 9
Rough Werk
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16. 1f the line joining A(1, 3, 4) and B is divided by the point (=2, 3, 5) in the ratio 1 : 3, then
Bis '
Al 3,4), B o5 0% Bpk (-2,3,5) o3 BocbP 1:3 D438t Dge wayd B
(1) (<11, 3, 8) (2) (-11, 3, -8)
(3) (-8, 12, 20) (4) (13, 6, -13)
17. If the direction cosines of two lines are given by {+ m+n=0and # 5m* + n* =0 then
the angle between them is
Body HivTpo A5 Fhwe [+m+n=0, P smt =008 asqwpdd w
Do Toe :‘J\Jlﬁg Bmo
) = ) =
(1 3 2) 3%
n i
3) 3 # 3
i8, IfA(3, 4, 5), B4, 6,3), C(-1. 4, 4) and D(1, 0, 5) are such that the angle between the lines
DC and AR is © then cos € =
A3, 4, 5). B(4, 6, 3), C(-1,2,4),D(1, 0, 5) & DC. ABe #¢gfmo 0 eThgbem
acd Hi:l;pt‘i} cos 0 = '
7 2
(M 3 (2) 3
4 o 3
(3} 9 3
Rough Work
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19. lim - =
. x—sll K |
I (2] log 9
() log 3 0B
—I 4) log 3
(3) log 9 ( 8

20, If f: [-2. 2] — R is delined by

Srex—Vi-ex o0 ocico

f(x)= *
xtd for 0<x<2

¥+l

is continuous on [-2, 2], then ¢ =

f:[-2,2] =R Q

Ji+ex =1-cx (-25x<0 8§
f(x)= :
Ats (0sxs? &
K+l

m AEDoBnd, Pdaho [-2,2] B uaﬂ\}:&lu wond ebypds ¢ =

2 3 3
(1) 5 (2) 3 3) 3 @ 5
Rough Work
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1. IF {x) = x l.'iu'lx then lim M:

Xl e |
. fix)=11

f(x) = x tan™'x woud  lim —{l}"—ﬁl:
x| x=1

b n 4 E+l 42
M =3 @ 3 3) = @ —=
N+a2x? -
2. !r"“'ﬂﬂ"l[‘ Hﬂ: ! = (1 + a®x%)y" + 2alxy’ =

(1 —2a (2) a? (3) 2a? 4) 0

23, If f(x)= H"—H and g(x) = f{f(x)) then g'(x) =

v X
t[:vn}:]—ﬁ s 8(x) = f(f{x)) wond edypde gix) =

(1) (2% iﬁf (2) (“_”1 (3) 2 (4) (2% +1)3
2 2 2 2
24. If the curves L +<=-=1 apd x_+y___| cut each other orthogonally, then a® - b =
at  b? 25 16 ‘
N 2 yz
S| 5ven F"‘F':I, 25-+E_-1m von Ydio ImEod, CERT-S a’ = b =
(1y 9 (2) 400 (3) 75 (4) 41
Rough Wurk T
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25, The condition that fix) = ax® + bx® + cx + d has no extreme value is

fix) = ax’ 4 bx? + cx +d 8 ua&a dees UHodernd Jodo
(17 b > 3ac (2) b = dac (3) b* = 3ac (4) b* < 3ac

26. Il there is an error of £ 0.04 ¢m in the measurement of the diameter of a sphere then the
approximate percentage error in its volume, when the radius is 10 cm, is

wf B¢ gho Fosdod® £001 Do 890 acH, w A'¢ argdrdo 10 o,
adyhypde, A ol $0Srned® agronol B Tdo

(1 £1.2 (2) + 0.06 (3) + 0.006 4) 06

27. The value of ¢ in the Lagrange's mean-value theorem for f(x)=+x—2 in the interval
[2, &] is

woddo [2, 6] (dFddo f(x)=4x=2 & Bymed Sdgd 2wmd hg'oﬂ':rl
whiadod ¢ Deod

9 5
(1 3 (2) 2 (3 3 4) 4
- dx
18, j - =g(x) +e=glx)=
sin"x cos X
-2 -2
() ~eol X @ :.J'Ltanx

2 2
3 ;mlx ) Ji&nx

Rough Work
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chx ‘a'“'"'ll;- B +C, where C is a real constant then A + B =

= _ Avx
“*H]Jx—-uz Ji-x Jl-x
j dx _AJ; R
= = -
U“'vrl-}ﬂrx-xz l=x  +fl1-x

9. 1If

+C8 C aomad %d Sopg won'd wbypds A+D=

1 -
30. For any integern = 2, let I = Itm“:cdx. If 1= ;tan" "J-L-1:1I“__z for n > 2, then the

ordered pair (a, b) =

i ;
®8 &rgrodo nz28 I = Iian“xd:-n wdofod. I = tan® 'x -b1__, (n228)

wond wHypss Fd Ao (a,b) =

- -2
(1) [—i:—-;] @) [ﬂ-'-:f,] @ @ @ (=11

2 2 -
3K | L =0 dx = A tan~! 1,f_iﬂ]+c.inaﬁchcmammtmmﬂ=
x+1)2 Vx4 x +1) B

J (ﬁz—” dxrﬁllﬂﬂ_l x_z_fx_-!-l +c &% ¢ '!.Eﬁ' 'fﬂﬁi_}a, wond A=
[x41}3Jx{xl+x+1} *

W 3 o) 3 @ 2 @ 1

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

lim 1! + 2! 9 3 —+ - o :
FILIETLIERT] 15
naw|1*4+n’ 2% 4n? 3% end n” +n

| 14 24 3 n?
T i SE—— _— 'I'—'1'1|--|.r-“l +
:}ﬂﬂd g en Dﬁ'sﬁ.ﬁ-o Ty o n'_'i':} 15+n5+21+n5 35_‘_"5 n5+n5
doad
1
(1) log 2 (2) zlog2
Log2 @) Llog2
(3 3 B ) 3
n'h
33, }Pcos“ 30-sin® 68 d0 =
]
1 5 57 &m
(1) 3¢ (2) 192 (3) 256 (4) 192

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

y=2x-2is
x=-l,x=2,y=x'+1,y=2x-2 of ::lﬂr.ng CEEED FTogoe (SETW cﬁm‘ﬁgﬁ‘}l
{1y 10 2y 7 (3 8 (4) 9

Rough Work
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35. The differential equation of the family of parabolas with vertex at {0, —1) and having axis
along the y-axis is
(0,-1) &g ¥go 5O, y-wEo adm witp 9% Dododre HwovY midod
Banfdndo ; :
(1) yw+2xy+1=0 (2) xyY +y+1=0
(3) xy-2y-2=0 4) xy-y-1=0

e r———— =

d
36. The solution of xi-—}w xe?’™ with y(1) = 0 is

H_d.z.f}.l+3r_c}r"l"‘ g y{i]——ﬂ Eﬁﬁ)s&)ﬁﬁ e

dx
(1) ™ + log x =1 (2) ¥ =log x
(3) ¥ +2log x = | (@) €™ +logx =1

———— =

; d .
37, The solution of c-.my-!-{xamjf—l}i:n is

cos y +{xsiny 1}%?!’]1 oo ]

(1) xsecey=tany+¢C (2) tan y — sec y = tx
{(3) tan y + s€C y = X (4) xsecyttany=¢

e —— = = — —

18, If R is the set of all real numbers and iff:R =12} - R is defined by r(szg—ﬂ tor
-X
x € R - {2}, then the range of fis
R Fhs dogrg Db wphdr (R - {2} =R Ddgddo B3 x c R - {2}€
1‘{;.;]:_2_".'.5 wond edypds [ WuE g

2-x
(1) R - {-2} (2) R (3) R- {1} (4) R-{-1}

Rough Work
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39, Let © be the set of all rational numbers in [0, 1] and T : [0, 1] — [0, 1] be defined by
ﬂ:'ﬁ-]*‘{ x for xeQ
l-x for xg¢Q
Then the set S = {x € [0, 1] : (Fo ) {(x) = x} i3 cqual to
10, 1]6*7 wEddad dopgo L8 Q wh, £:10,1] = [0, 1] 2dgddo
()= x (xeQB
1-x (xeQH

wl wifod. ebyds DNE
S=1Ixe [0, 1]:(fef)(x)=x}8 LErE Bl

(1 [0, 1] () Q (3 [0,11-Q (4) (0, 1)
In+l
40, Z{_”k—l_k2=
kel
(1) (n=1){2n-1) (2) (n+1)(2n + 1)
(3) (n+ 1) (2n-1) (4) (n— 1D @n+1)
3 2 2 3 B ﬂ+ib |:+i'd
41, Ifa,b, c and d are real numbers such that a +h+ct+d°=landif A= . .
—¢4+id a-ib

then A~ =

. ! a+ib c+id
DS Dopgew A, b,e,den a*+ Btet+di=1 u'&ﬁagmn* dobar, A= , ,
- = | —¢+id a-ib

wond wayd Al =

a+ibh —c—id a—1b c¢+1d

(M |coid a-ib @ | _ctid atib

. [a-ib c—id atib c+id

() | ¢c-id a+ib @) |c-id a-ib
Rough Work

E 2014 D 13 Q



N

1 2 3 0
42, If the mat .f!.~-2 43 21, f rank 3, the
. & matnx 321 3 15 of rank 3, n o
6 8 7 o
1 23 0
y 24 3 2
Hr 85 A= 3 2 1 3 g 3 wond, vhpd a=
6 8 7 o
(1y -5 (2) 3 (3) 4 oW
. k ke o
43, If k> 1. and the determinant of the matrix A%, where A= 0 o ka|iskthen|a|=
0 0 k '
k ka o
k>1 wipdr @8 A=| 0 o ka|wond A? Dgr6¥o K wonddydoal=
0o 0 k
I_ N K2 1
(2 (2) k (3) 4 %
44, The number of solutions for 23 +3=0 is
A +7=08 Ao ;Edeo Dopg
(1) 5 @1 (3) 2 (4 3

Iough Work
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N

The least positive integer n for which (1 + )" = (1 = )" holds is
(L+D"=(1 - i) odhge acd £33 Fagrgoedo n
(1) 8 @ 2 (3) 4 (4) 6

46.

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

H=P-|:qr:|f=Pw+qw1‘z=Pw?+qwé‘ w oo ;}Eg'ﬁ} ﬁﬂgg 7{&:'55”‘00 um:ﬂ
wopdo xyz =

(1 p*+¢’ @ pl-pg+q @) 1+p'+q" @ p-¢

47.

48,

If Z =uus[%]+15'm[%an:rr-'l.z.l..".." then I.IEII.J .

= L2 3 el 3r=ws[2—i]+isin[%1 wond uﬁ;}:m IIEEIB e w =

(1) -2 (2) 1 (3) 2 {fn' -]

If x, and x, are the real roots of the equation x* = kx + ¢ = 0 then the distance between
the points A(x,, 0) and D(x,, 0) is
X, %,00 BEBo xF—kx+c =08 JarerTT WD pds DodhHem Alx,, 0). Blx,, 0o

.‘.5:&5 Sroo

M L7440 @ fi2-e 3 VJe-k2 @ Jk*-4c

Rough Work
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2
~% 41
49. If x 15 real, then the minimum value of }'=H2—E—L 15
x“+x+1
2o x+l
45 Howy sowd. ebyds Y= ¥0% Dood
a = X2 4%+
%) -+ 3 L 4) 2
(1 3 @ 5 G 3 )
50, If p and q are distinct prime numbers and if the equation x* — px + q = 0 has positive
integers as its roots then the roots of the equation are
p, quu 20Dy (Derd Dopgeipdr, Sdufdeo x—px+q=028 FAGrgoses
Sareresm ac¥ edypd @ dhEdody Sooven
(1, - (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

W -2 10x -8 =08 deo Jurero Sgred Suroronr 005 08 Hl¥dma
(1) x' + 16x + 68x — 64 = 0 (2) x'+ 8x? + 68x — G4 = 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€ HIodeod®d 3ndye DodHet IVMma Dodipher HBboires. & DodPHodo
Joodpdr AdhiONS B¢ Twe Dowg
(1) 296 (2) 540 (3) 408 (4) 348

Rough Work
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53. Ifnis an integer with 0 £ n £ 11 then the minimum value of n ! (11 = n) ! is atiained when
a value of n =

D<n<1l wthgin aod fprgrofo n wowd n! (1l -n)! ED% Dood odirdd
&€ n Jwd

{1:) i1 (2) 5 3) 7 4 2

54, If (a+bx)” = ;? l ;x t vuensee then the ordered pair (a, b) =
{n+hx}'3—%+l§x+.......,.. wond edyd g5 alndlo (a,b)=
(1) (3,-27) ) ['%] (3 6.9 (4) (3,-9)

18
2
55, The term independent of x in the expansion of [1"_ _Tx') is

18
2
[v"_-:r;-] :J:E:_ﬁr:ﬁ‘ X S0W Ngsod ddo

18 18 12
o {2)r o (1)

18 18
o (2)e o (1)1

Rough Work
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x5 _Ax+B  Cx+l

3h, 4 Ty p] — {A,B,{:}:
o —25 X5-5 XT3
(n (1. 1. 1) (2) (L1, 0
3y (L0, 1) () (L2, n
57. Ifcosx=tany, coly = .ta.n z and cot z = tan x; then sin x =
cos X = tan y, col y = tan 2, cot Z = tan X wond wbypdy sin x =
V541 V5 -1
) @ =
J5+1 J5 -1
S 4y —
¢ = @ 5
58. tan 81° — tan 63" — tan 27° + tan 9° =
(1y © (2) 0 (3 2 (4) 4
3 _ i 3
59. If x and y are acute angles such that cos x + cos y = 3 and sin x + siny = 7 then
sin (x +y) =
I . 3
wo S aror X yoo ¢os x +cosy ~ J.sin X +siny = 2 uﬁaggﬁn‘ﬂ wdypd
sin (% + y) =
2 3 3 4
() 3 2 3 (3) 5 4 3

Rough Work
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: . : n
60. The sum of the solutions in (U, 2r) of the equation €08 X ¢0s [E - H]':US [-;E* E] =i- is

f T |
fanddmo ©0S X m[;— qus[E i xJ- r 55 (0, 2n)s* a%) rdde Budo

(1) 4n ) n (3) 2n 4) In
6l. f x>0, y> 0,z > 0, Xy + yz + zx < | and if tan™'x + I.Em_I}' + tan"'z = n then
X+y+tz=
x>0,y>0,z>0,xy+yz+2x <l oHér un'x+an'y+uan'z=n wond wiypds
xtyti-=
{n o (2) xyz
(3) 3xyz (4) Jxyz
1 13
h!| = |- h~! —]_
62, sec [2] cosec [4
143
(1) log, (32+3)) (@) los, [-—~3 ]
2443 2-+3
(3) ":'Ec[ 3 ] @ ‘“E-:[—r ]
Rough Work
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63. In any AABC, (rbre)(bre-a)(e+a biatb-c)

1b%e?
) {a+b+n}{h+c—a}[c1-a—-h}[a+h-u}_
& (Bghuu AABC &3, i - =
(1) sin® B (2 cos® A
(3) cos’ B (4) sin® A

64. The point (1, 3) undergoes the following transformations successively :
(i) Reflection with respect to the line ¥ =X

{1} Translaiion through 3 units along the positive direction of the X-axis
. n
(111) Rotation through an angle of —
The final position of the point P is

Dedn ML 3) 3H7m #od BEdSuh Dokdos :

(i) “o¥dpy=x yarp wodddo

(i) X-wgd ﬁmﬁlﬁ &3¢t 3 Gerde e Ddrodd LOHEH

P about the origin in the clockwise direction.

(i) S Doty (dEfe 846° % E'mod Wie BOLL
v ool P dabirdo
. (643 +1 3-6) ' [?i—s
o (7 ) @ |55
(643 1-643) 6431 6+43
S R @172
Rough Work
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65. The locus of the centroid of the triangle with vertices at (a cos 0, a sin 8), (b sin 0, - b cos 0)
and (1, 0) is (Here © is a parameter)

(acos® asin ﬂjl., (bsin®, -bcos @), (1,0) o 54 ig-m o |Bghuty Tooryrdiy
Dol DEo (w88 B af DovE)

(1) (3x + 17 + 9y =a? + b? (2) (3x =17+ 9y =% - b
(3) (3x - 17 + 9y? = a? + b? @) (x+ 1)+ 0y? =g’ —

66. If the mean and variance of a binomial variate X are 8 and 4 respectively then
P(X <3)~

Xodd Siggsoo, VR )8 SGnm 8, 4 585 03348 Jood wond vdypd: P(X<3)=

265 137
I @ S
697 265
() 16 ST

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

ul uﬂ.rﬁ.}ﬂaﬁ voo? X dogridge dyredo (Jod Hdhwdold. oo W58

e e

X [1]z2T3]als
P(X=x){k |2k | 3k | Zk

m 3 @ 3 ® 3 )

w|
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68. A candidate takes three tests in succession and the probability of passing the first test is p.

The probability of passing each succeeding test is p or ,ZE according as he passes or fails

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

2f wifgld Hdhm dords b8 en ordndo, Budd D8 agFddhy Howrgsd
p. |[Bogd abgst ﬁég’:d-ﬁ-uc. aﬁg’:‘m sEddoo wprddd dowd L
d{}_gaﬁ.ﬁu‘mﬁ mogrdgdes S&BM p, “2- wygo JohEd €M% Bodd ::&gg_‘
a8@:d el wf edgl Jobithy Doyrdgd

() p’2 - p) (2) p(2 - p) G e+ @) PU-P

&Y.

0.

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

€ wd dngre DNEE POEN Toddrd 580D, ol Sopo Dadd HDHD
Bowgo BIude Tm ASJowdh. Fudt Eonho wfyBa 3 39y doprdgd

1 1

1
M 3 @ 3 (3) @ 3

b | —

It A, B and C are mutually exclusive and exhaustive events of a random experiment such
that P(B) = :: P(A) and F{C}-—%P{B] then P(A v C) =
A, D, Coo o¥ oSrdydys BEWrRod®y DEBYE D39S Frdweder epdr,

:»-.;m%rrm}, P[L‘}|=-12P{B] oThgte @0l ©3pd PAUC) =

10 r 3 6 g s o
M 33 @ 35 ® | @

—

Rough Work
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n n
are n observations such that z xiz =400 and E X =80 then the least

=] i=l

1. If X, X

» &

L a

valug of n is

n 1]
. ES Ex?=dﬂﬂ, Exi=ﬂﬂ wond n €08 Deod
i=] i=]

(1) 1% (£) 12 (3} 13 4] 16

n mo8oder x X,

1 Kge coeenes

72. The mean of four obscrvations is 3. If the sum of the squares of these observations 1s 48
then their standard deviation is

areniy H08ode Jafdgdoo 3w S0l dgro Dodo 48 wond g (gl
(SErE) DSeSe

(1) 7 (2} 42 (3 i (4) 5

73. The shortest distance between the skew lines
F=(i+2j+3k)+1(i+3j+2k) and 7=(4i+5]+6K)+12i+3j+k) is
oad Jpw
P=li+2+3K)+t(i+3j+2k). T=4i+5+6k)+12i+3j+k o Sy E2n ardo
(1 Je (2) 3 Q) 243 (4) 3

74. If %, v, 2 are non-zero rcal numbers, a=xi+2), b=yj+3k and E=xi+yj+zk arc such
that axb=zi-3)+k then [abg] =
X, ¥, 20 TR S8 oih Dowpgw., A=xi+2), b=yj+3k, C=xi+yj+ k@ axh=zi-3j+k
vidghs o8 edypd [@be] =
(1) 3 @) 10 (3) 9 4) 6

Rough Work
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75. If &,b and § are vectors with magnitudes 2, 3 and 4 respectively then the best upper bound

of |ﬁ—Er2+|E-E|2 +fE~--n'|I among the given values is

a.b,Ter HEDM 23,4008 w0 $08 GAI DB whypdo |F-bP+[b-F +jc af %
QS wg Jedod® agSBNs

(1) 93 -(2) 97

(3) 87 (4) 90

76. The angle between the lines 7=(2i - 3j+ k) + A (i +4j+ 3k) and F=(i =]+ 2K)+u(i+2j 3k
i%

S Tper F=Q20- J+k)+A(+45+3K), r=(-J+2K)+u(+2-3K) o Bggsfmo
1) z 2 cos 2 ]
ol @ Vo1

(3) cos™ [;,-L} @ =
_ (7 3

- = 1 = _
77. If b and T are non-coplanar vectors and if g is such that d=;{5+b+¢] and

1 = _ = 1 = =
a=—(b+¢+d) where x and y are non-zero real numbers, then Eﬂ+b+ﬂ+d}=
)

-

b, T Ddbaire ) B850 vHdr, d wda d=%{a+5+ﬂ, a=—(b+E+d)

1

¥
1 = . =

ﬂﬁagd_;.u 408 (mothd® x, yen ‘:nfél 5% TRe Dopge) wdpds E{E+b+c+d]=

(1 3 (2) -3 (3) 0 (4) 23

Rough Work
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78. Three non-zero non-collinear vectors @, b, ¢ are such that 3+ 3b is collinear with g, while
3b+2¢ is collinear with 3. Then a+3b+2¢=
ddbosrersd Sards Ardgdd Hodw §,b,tw T43b D04 T8 HTBhHabords,
Ib+26 28Y a8 HTDabordr soddiayon. edyde F+3b+ic =

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

79. If in a triangle ABC, r = 2,r,=3and r, = 6 then a =
2§ Bibzo ABCS' r =2,r,=3 1, =6 wond sbypds a=
A1y 4 2y 1
(3) 2 _ (4) 3

80. If the angles of a triangle are in the ratio 1 : 1 : 4 then the ratio of the perimeter of the

triangle to its largest side is

o8 [Beoedestd Soree 1:1:4 J30)86° a0l edyd ¢ Brhay B
Sodds, oR wd g cheradd fdo JR,3

(1) J2+2:43 (2) 3:2
(3) S3+2:42 4 J3+2:3
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 earlier closed
pipe by 35 Hz. Then, the value of fundamental frequency of the closed pipe is
&S 35 Mo Trordum BESwes, o8 TEH Ho IEDE Myom Srdjubod.
20dom 4803 Féo Tl (& Fripigo. dwodd darhid BLAS Hn,y
Ago gy 33 ewllglo £o¥ 55 Hz S8 8m 4od. whypd farbsd Mo
TI0Ey |ENE P InpSgo oY) Dowd
(1) 165 Hz ~(2) 110 Hz
(3) 551 (4) 220 Hz

82. A convex lens has its radii of curvature equal. The focal length of the lens is £ If it is
divided vertically into two identical plano-convex lenses by cutting it, then the focal length
of the plano-convex lens is (u = the refractive index of the material of the lens)
wf Dowrsd Sb¥o Wy Hfe ogdrgow Hirdde f0f Fifgodddn [ &
Shmwy RO Tods RYLRErIZd vdedo DHogrdd dedduoonr D6yHo
TS T ﬂuaudﬁ. wdypds |B'd Ldde Dogrsd fh¥o Tho¥) argfgodddn
fu= 4$&% ‘in:l"'q;:] oy ;’:Lﬁa-;ﬂ’a;':a imEa)

1) f 2 £

(m @ 3

(3) 2f (@) (u=0)f
Rough Work
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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 shifted so that its image
on the screen is sharp again is

(1) 37.5 em (2) 16.25 ¢m
(3) 125 cm (4) 13.5em

[=25cm ¥fgodsins) af Devdd vDF0E Losn IE 75 o.ds. Erdodt
Mey B Dol oy SWYH W, 23 Dowdw Ddydines. SGmaE BES:
SO 808 vThgbin 25 Hod. 2dD0858, u 38 Nud (Badondn b
VFdom HosaIE StuHt =ddIeDI Srso

(1) 37.5 %0.5s. (2) 16.25 =o.9s.

(3) 125 0.l (4) 13.5 20.5.

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

“8 wob DO Ldddn (STNTos® DEr0SE H51D DOLe S3gg ddo 2 .ok
OBBpd 5900 A $50dB g g0 Mo 5008 odd et Sdeny 1.20.2. 6 Jomybodt,
D050 Bogfg Idods Snots) Dood L wEED)0 DO Do, wdypds by Bden,y

(1) 0.9 mm (2} 0.8 mm

(3) L.L§ mm I[-T] 1.6 mm

Rough Wark
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A charge @ is divided into two charges q and Q — q. The value of g such that the force

between them is maximum, 15

a8 Db udddn Q Dok ;'Jd:gﬁ uddSve q HH00in Q-qmr JFecdedia,
& dodd Eg woo AR M dodibS, Ddugd adddn g @od) Dewd

M Q @ 3
Q | 0

86.

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

=S Sodsn Y0NS Body Mg Aesnd €6 d3ne FgrgInes r 308w R(Ryr).
a8 ab0do ol Iodd H3rdom sodew, Q uIFiin Dadosn Johwdsa.
wipds, So@ddn &g Ddoph rofaid

QR +1) Q(R® +r%)
(h dne (R2 +1%) @ dne (R +1)
[3} H?-] {-II] 'D

ltough Work
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87. Wires A and B have resistivitics p a and p, (pg = 2p o) @nd have lengths ¢ aand 7p. If the

£
diameter of the wire B is twice that of A and the two wires have same resistance, then —&
A
I5
FEYe ¢y by o oo A So8asw B o Do'g<ses p,, Py (Pg =2p,). B 84
TgRd A &4 Tghdusss Doty H0cn Bodk Sde IE'SSww BErH T,

o P& D e

f."t
()2 - (2) 1
(3) 12 4) 1/4

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

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

HMd Sriwds ﬁuaﬁqué‘;. 3&55 (Darirdn Sed § i-5-}":|. D& S %o Tgo ﬁ-ﬁaﬂ
Woad &R 3 50 a?‘d’;f‘.-.} wowH S, adsast 2 LEJJ e o ﬁ-é'}ﬁ wossd d'ﬂ’gﬁn
1

-y

A A W s
2 (ohms) 8 (ohms)
1
_— P
5 (ohms)
D oy ¢
II
(1) 5 Vs (2) 4 s (3) 9 Jis (4) 10 Vs

Rough Work
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89 A steady current flows in a long wire. It is bent into a circular loop of one turn and the

magnetic 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 i3

2f PE3IS SrS" oD Jdgd DI Y0s. v 8d I g Iyoved orbm
Sodaddd. od JToddo 8¢ waddpod Fdo Jmd B wd S48 n Htoe
fo Syesdd ordm dodd ol SoWdn Y Idyd wdodrpod Fdo

(1) Bin (2) nB (3) nh? (4) n'B

v,

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

(1) in a straight line without acceleration

(2} with force in the direction of the 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

DI ISsn Fohwads of Sudn o8 JE88 vodod (Won I Bcd*s E (8
045 vonddd® V Jded® (23900, Darddoed wa

(1) d36mo THoo 26¢ Vo' dalrdios

(2) L8 04 peood [Hairdioed

(3) argdrdo V28 mhd sridrdod® Hod Syersd srdod® Habrdiyod

(4) J‘ﬁ.ﬂ"gﬂ el e Ardadrd ot f.uﬁ'd f:l-.}ﬂ'_:.‘:"‘d flJ"l;fﬂﬁ" L‘S.'H;ﬁ.:i‘r!".ﬂuﬂ
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91. At a certain place, the angle of dip is 60° and the horizontal compaonent of earth’s magnetic

ficld (B,) is 0.8 = 10~ T. The earth's overall magnetic field is

T8 foodt, 4% Fwo 60° Hoddw e wdbdrjod §82 Hirodd perodsdn
(B)0R =107 T wowsd zfr wohidyod 3ndo E |S5»

(1) 1.5 104T () 1.6*10° T

(3) 15= 10T (4) 1.6x104T

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 is
r g o, 600 Sigoen SONS, ¢ 8 P Wg) dgao (HOES 108 mH. o
Tgrdode $:8¢ 84 F96° 500 ooy cSndy TR Hydho (LS
(1) 80 mH (2) 75 mH
~(3) 108 mH {4) 90 mH
93. A capacitor 50 pF is connected 10 a power source V = 220 sin 50 t (V in volt, t in second).
The value of rms current (in Amperes)
V=2205in 501 (V Fenod, t heked’) 535 aienl S0uF fo 239685 Dogdse
Johe836. woud 3¢ Sy 3¢ Saroo (rms) Véogd (Bariro Dewod (wobabdd®)
NE)
— A 055 A
() 0.55 (2)
(0.55)
) A
3) 2 () s
Rough Work
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94. The electric field for an ¢lectromagnetic wave in free space is E =7 30 cos (kz - 5x10%t)
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)
By B e’ ag Dhgdcirimod ddoko D8g8 B|80 E=130cos(kz—-5x10%).
Ed0drne Sgo/dbdhod® PHol, ddod H04 Tody k Deod {"agc-‘;ﬁ"ﬁhd‘
debagdabordyold ddor Fho =3 x 10° mss)

(1) 0.46 rad m™ (2) 3 rad m™'

(3) 1.66 rad m™ (4) 0.83 rad m™!

95. The energy of a photon is c¢qual to the kinetic energy of a proton. If A, is the
de Droglic wavelength of a proton, A, the wavelength associated with the photon, and if the

energy of the photon is E, then (%,/%,) is proportional to

S Tof) 48 of @drerd Wod) A82488 d3rddn. oS wmag, tA
ddofiBdge A, Perd WnE, SSofggo A, Sobdiw, Fersy Bwdy 95 L
wond (A /h,) vddrdsod® dcdl

(1 E* (2) EV
(3) E* (4) E
Rough Work
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The radius of the first orbit of hydrogen is T and the energy in the ground suate 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~ combmanun respectively in the first
orbit are (assume nucleus to be stationary)

Ingtes Ty Indd sggargrdo n, S0ain Prarond® 45 13.6cV. & 'ul
ROSrERT O Wl (@S Sogr 207 m, (BHgor8 BBy ¥ p fmo DOEeS e
wHEol, InES E 28 (FerS-p Bowrny 18, Tgrdo E&bm (dodfdn
wlSnm a5)855%0d)

(1) =13.6 x 207 eV, EHF (2) .-:mr x 13.6 eV, 207 ,,
-136 _, F -13.6
=ow V, 207

O 07 V207 @ 07 "

97.

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 Bogomd Dowy Ho iuLdsn .:rgihgu 1.5 L] wond, 64 |SSgoR Ropgie
To8¢ a-gir-ga

. (1) 0.48 Fermi (2) 0.6 Fermu (3) 1.92 Fermi (4) 1.2 Fermi

98.

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

A0 affid &g wl Jgprde LOSD D85 1.6x10%m* avivemgs £0nHeb.
od TSy mESFon 4.8 > 10°%m’ wond, vTTEod olgre Ty mdd

(1) 53 % 10"%m? @ 4x10Wm  (3) 4x10%m®  (4) 5.3 x 10'"md

Rough Work
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9. The output characteristics of an n-p-n transislor represent, [l = Collector current,

Vg = potential difference between collector and emiter, I, = Base current, VBH = vpliage

given to base; Vug = the potential difference between base and emitter)

[l:! Clmng: in I(_. as IH and V“H are E]Ii-ll'lHl:ll.

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

(3} Changes in I, with changes in V__

(4) Change in I as V. is changed

wf npn (@rR)g s WwEy A ofaon drdodo [IL= hedd (dariro,

Vi = »¥¢dd-agrdgo $:§g Poyed Fao. Iy = w8 2838 (oo,

Vpp " @erdod ady 8¢V, ~vodold agrddo Sudy 2BIuhS Fdo)
(1) Iy &0ain Vy o8 srdyer I5d @ I, 6° srdye

(2) Vop &rdoy digd dpde 1. 6° Srdayee dy=%Hdw)

(3) Vi 3rdoy SIesdymde I, ¢ Srdayes

(4] vL!I-'. 55.:‘{5:;} T..’;‘.-E-_.:;.-'ﬁl‘:':aﬁa l[__d"' Hrdayen

100. ATV transmitting Antenna is 128 m tall. If the receiving Anienna is at the ground level,
the maximum distance between them for satisfactory communication in L.0.S. mode is,
(Radius of the carth = 6.4 = 10% m)
¥ TV Lolerudn (rdo D (228 wods & 128 m |rird woda
Fgryond® aod, &) Tyr dgac' Todod Iogy BosyBESDHIS (8o
§'%0. © Bodod gy doddobd {04 drdhn (@red argrdo =64 x 10° m)

128 b
(1) 64x/T0 km @ g km () 128xVi0km @) k™
Rough Work
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A wheel which is initially at rest is subjected to & constant angular acceleration about its
axis. It rotates through an angle of 15° in time t secs. The increase in angle through which
it rotatcs in the next 2t secs 15

AL AT ?-gﬂr.':"‘ Soiby ¥ S(EDR orn wEdn adon Eﬁ_@ai’n S cd oo dedndna s
BbardSSn Johwdss., vd 1 BEHed 15° Feo oo Fede Sheo.
88 U TEHed' wd FHhesdy Fbddpd woAS Sedwe

(1 % (2) 120° (3) e (4) 45°

102.

A thin wire of length [ having linear density p is bent into a circular loop with C
as its centre, as shown in figure. The moment of inertia of the loop about the line
AbB s

ShBns® SrhIe:, Pddyl Houwu Thak Fo|BS pHo wf B3O add
C Boddnm fo Sygsum Sodndio. AB o Jowd o uddg (FHEIR

spe’ pt?
1y = 2
D T2 @ 6
3 3
pf 3p¥
) 4
= g’ @ g’
Rough Work
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103. The ratio between kinetic and potential energies of a body executing simple
1
harmonic motion, when it is at a distance of N of its amplitude from the mean position

is

1
DderRd 3o %08 Hobhd HADAES N Yo Grdedt adybypde. Hdv

Tod g dedo I af SheH Doy A8z, HB2 iHe dad
(1) N2+ (2) =

(3) N2 4 N2 -]

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

satellite is

P arodd do wf Hirdn WET Tt SHES wf abirie Phime BB
wondS o adddrie o) $3d3 srosw

3np L
M @ 26

®) V5a @ V5
Rough Work
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105. Two wires of the same material and length but diameters in the ratio 1 : 2 are stretched by
the same force. The elastic potential energy per unit volume for the two wires when stretched
by the same force will be in the ratio

.3 ﬁu‘guﬁwé‘ Yobwnd Hodn =3 SdY 00, 50 o8 oghdoo |02
086" Ko Bods S € wood IAbawdsd. o3 wosnd Fi8hIdypd
s Dody adod® L'ﬁ:l:'.r.:l"ﬂ i D0Srani o :i'a :2‘;'-‘15 ﬁgamﬁ.’.‘gu ;}ﬁaij

(1) 161 (2 1:1 3 2:1 (4) 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 D5y O4 Dodbipen 0% w¥ B Dol Y852 pdy I IS IE v d
E g 58 Doy ¥5. g N8 DodoD gy, grddn R, DI) 0e Dok
FgrgEn r vond, edyd DI NS Doddfo Howg (n)

4R 4R R 4R
m 2 @ - ®»— @

107. A steam at 100°C is passed into | kg of water contained in a calorimeter of water equivalent
0.2 kg at 9°C, till the temperature of the calorimeler and water in it is increased to 90°C.
The mass of steam condensed in kg is nearly (sp. heat of water = 1 cal/g-°C, Latent heat
of \rap-t*r[ir:i’ltinn = 540 '.':ﬂhrg} .

100°C aZ'HS Ko A8 8D 0.2 S mo Heorgoldn, 9°C s do TS0
Db &%y | &yr B3g0r8 Ao J86'D8, 3S'0M0l ordSD IS afiidd
90°CE 2OT 366 Dodwdis. |BOYSH0 TobdH NS «=dd T Gdgod
g yrost ooy (D8 DEXH Sn = 1 BSO/m-Ch D8 gl wEd
b an = 540 BSte/m)

(1) .81 (2) 0.18 (3) 027 (4) 0.54

Rouph Work
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108. A very small hole in an electric furnace is used for heating metals. The hole nearly acts as
4 black body. The area of the hole is 200 mm?®. To keep a metal at 727°C, heat energy
flowing through this hole per see, in joules is (o = 5.67 < 10°% wm 2%k
w8 Ddugd FOMES" 28 DI dogrRy tFed F8 Tahedd sdierds. o
dodan oorpm &Hun sHHoe ‘::.':"ﬁ?’w__aﬁ. o JodH Frogdu 200 mm’. =¥
Sh5Dy 727°C aFiid 54 4ol o Yoddn Koo af D¥be Ddtrodd
aRdE FGe' (o= 567 x 1078 Wmk)

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

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

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

Fwud STP 34 a3) od ndy 2 8°a53 RE'RY BES T30 o) sIts
673 K wThoe 3obdde Johedss. o sdud woddd 18" e, 8°
TES, (R =83 Imole-K: y = 1.4 gddSrm sanfs)

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

110 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

wl Srd Tond Ty b bOSrwoe, P 0 bddo 34, V Zod 2VE
SrE uadd. sdnh TWody DEFHSe D838 ¥ vond, v TENY oIS
-!l'_ﬁ'ﬂ" Srdoy

. 5 . PV
M 35 @ 3 3) P =
Rough Work
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111. A bus moving on a level road with a velocity V can be stopped at a distance of x, by the
application of a retarding force F. The load on the bus is increased by 25% by boarding the
passengers. Now, if the bus is moving with the same speed and if the same retarding force

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

sHdoor dod o B¢ ¥ V Tddns® S0%H) ntuyh H008 vedn Fi
[PTPACD X Erdod® udddd. BdrdLod: I obsled oty Prdss
25% DON30. adyd v) ¢d FA50s EHwdr 500w vl 088 pody
(BTrA, » oy whodh Swod |dErdod droswe

(1) 1.25x 2 x

(3) Sx (4) 2.5x

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

Relation between E| and E, is

wopuddh wf Hdoi hod owd K0L Jd Dodsd S8 Tod A0S PAdvoem
D3&Fondd. E, A82488" w¥ rdin DBHaA0N o8 Irdos® Bdond Jose.
Yo4s yrAsw A3wdd E, E, 20w Eeo iy Sovodsm

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

of inclination of the plane is 60° is

e A8:% o Sode Tedy Fede 60° R of SHyHS ol ko
dodardl sHobhd vodn 0B, i 2o siohd woln IPodh wond
v ow dodo® Pde hofdo
. N
m 3 (2) N5
1 ]
G i @ 3

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

mass at 60% with the vertical is

wf 8 SWrd Sd% Mkg (Edgor? do of SHHs Todbrd ebypd
:}Ehma‘i}ﬁ‘ 60° P*moed w© (EHgorid Dwdardl sdoBd 8z Sdrodd awoo

(n Mg (2) MgV3
M
(3) Mg(\3+D) (4) ﬁ
Rough Work
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115. A body is projected at an angle © so that its range is maximum. If T is the time of flight

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

o8 B 0 Erod’ A0D Tgh Jodden BEddw Tdbwdod. wd mdS
aod Bwdo sebo T sond o #oL amgh Deod (Hadady Sg0mdn =g

2
2T gl
(1) 5 (2) 2
2 2.2
gl g T
4}
‘{3} 5 (4) 3

116. The path of a projectile is given by the equation ¥ = ax — bx?, where a and b are constants
and x and y are respectively horizontal and vertical distances of projectile from the point
of projection. The maximum height attained by the projectile and the angle of projection are
respectively
x H0cSw yoo (DEDE PIo Bood IHBM REDLID Toey §Bx dirodd
ais' Grddn, d0dey oS drddin wond ¥ BFDS0 Judy Do
y=ax - ! of Sh¥dndn ogor adgpdss. wedd® a b e Hoeddve.
BEegse J85 Aon Jdy Socn [RELE Podoes Sdabm

I Ew:m"(a]l (2) Eqan l(b)
th b R |

2 2

a . I L. =]
(3) 7, tan '(20) @ @)

Rough Work
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117, Velocity (v) versus displacement (x) plot of a body moving along a straight line is as shown
in the graph. The corresponding plot of acceleration (a) as a function of displacement (x) is

gz Srdod’ SOMS) wE SHhd Wy Ido (v) TS oww (x) gy hos
HiEo, Bhod® Jrhd S50 40, o IMH Sgiso (a) o9 TRFoTe (x)
Lﬁﬁ:ru‘iaurr' fish &\ ¥od Hriod Bao

M
v

Velocity :
L]
o 100 200 »
; A
= Displacement a
(1) ' ? (2) ;
: : Acceleration ;
Acceleration ! : :
" \ I
¥ i i
L} I | -
| ] - 0 d
U ~ loo 400 x Displacement
Displacement
ﬂ‘
/ a M
Acceleration -
R : L 100 200 4 '
) 0 : ;Dihplﬂl.‘tlll.lllt (4) :
i Acceleration !
I
1 ]
= :
0 100 00
Y 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 tumns 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)

nf Sg& 830 5‘{2’3 Tos 43 =motd? Feod 2.5 8.0 S&rod a3 Bredn
5 2 H. Ko BHos 540 TFobd I5eon 2088 7.5 Ld/do JFded doda
0 00 50 Divdro s*ua‘;;;ﬁﬁ.é“' wdd HAb Fho (D podsh

2 5
(1) 43- (2) =

(3 = ) 3

= — e -

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

fundamental quantities, then the dimensional formula of mass is

o8 BASw C, 2of Hooddn h, Hodn hibegida Roosdn Gow
e ovhenor b0, u'ﬁg:ﬁa Lda‘.-sﬁ'ﬁ‘ﬁ wad a“ﬁilﬂ"'

. [ P P 1R 13-
(1) WG (2) h2C\2G
[3} h—]-’lclflﬂ_—lfl {4] h—]n’:{r—lﬂﬁ 12
Rough Work
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120. Match the following (Take the relative strength of the strongest fundamental forces in
nalure 2% one)

A B
Fundamental forces in nature Relative strength
{a) Strong nuclear force (e} 10
(b) Weak nuclear force (1
(¢} Clectromagnetic force {g) 10%®
{d) Gravitational force (h)y 10

M 10»

Eod ED 2aBES0S I:L‘a':’q';ad"ﬂ (&l woodt wdpod 8IS vodn
Ty rRE Ddgdn LE8m SmEed)

A B
BEGR @Y worw rof Sdgs
(2} (Poo Soidd sodn (e) 107
{(b) ﬁadﬂu To|d¢ vedw n 1
(€) “digacizdpod veodw (g) 10"

(d) Gdogidn wodw (h) 10
(i) 1o

The correct match 1s -

ab D0Ted £fdody

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

Rough Work

E2014 D 4 Q



D\

CHEMISTRY
121. What is 7 in the following reaction sequence ?
Bod dovg Edeost Z 287
(i) NaNO, + HCI/273 K

C,H,NH, > Z
(i) H,PO, + H,0
(iii) €O, HCl; anhydrous AICI,/CuCl
ward)
(1) CH,COH (2) CgH,OH (3) CH,CHO (4) C.H,

— - —

@
122. H,CMgBr + CO, Doethet ,y HO™ .o

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

&
H,CMgBr + CO, T8 55,y o .z

Bodared H08 75 MloRpsw

(1 agds YT (2) SR8E wdo
(3) @odfonf adzo (4 s ALY
Rough Work -
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123. x X, Benzoquinone
BoeT 8BS
Identify X and Y in the above reaction :
B ddgd® X Sudddn Yed moodse :
X Y

o Zn

(2} HHJCIIGTH]SD4

() [ D Na,Cr,0,/H,50,

OH
{1 [i}j n

Rough Work
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: HI
124.C l—0—CH,CH, ——= Y+ Z

Identify ¥ and Z in the above reaction :

B Sggest Y Sodaiw Zobs H:8o@dn ¢

Y z
(1) CHOH H,CCH,
(2) CH € H,CHO
(3) CgH,l H,CCH,OH
(4) C,H,0H H,CCH,1

125. Which one of the following is more readily hydrolysed by S mechanism 7
Bod addst 28 5, wog Jgrso ovgor md Toodom Lo :Ii‘:an HodadiohH ?
(1) (CgHg),C(CH,)Br
(2) C.H,CH,Br
(3) C HCH(CH,)Rr

(4) (C4H,),CHBr

Houph Work
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126, What ur.t: the substances which mimic the natural chemical messengers 7
(1} Antibiotics {2) Antagonists
(3) Apgonists (4) Receptors
REE Gahd DIFWE FIrronh ehitno I borgrer D7
(1) drofadrdEes (2) wodd ﬂﬂagrm

(3) wodb HSEclioes (4) |rirro

127, Lactose is a disaccharide of
(1) a-D-Glucose and a-D-Fructosc (2) P-D-Glucose and i-D-Galactose
(3) w-D-Glucose and f-D-Ribose (4) o-D-Glucose and p-D-Galactose

gl W@¥y BTEDE.

| i #r o]

(1) o-D-tfre'f 5008w a-D-(25'E (2) B-D-Ar&'E Sobasxn P-Dimof'd

(3) a-D-Ar&'E S:8ddw B-D-BotS (4) a-D-gr&*E Hoddin f-Durof's

128. ldentify the copolymer from the following :
Bobare Siod SXrDHES Mopde :

(1) +CH,-CH=CH-CH,-CH-CH, 1, (2) [ CF, CF,}
- CeHﬁ
(1) 'E"RH;:_"I:“EH_CHz"}n (4) -[—CH!—?']I—]-H
Cl Cl
Rough Work
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129. Match the following :
List-I
{(A) sp?
(B) dsp’
{C) sp'd
() d*sp’

D\

Lgu:!&. areie) mdDdniodon

o |
(A) sp’
(B) dsp?
(C) spd?
(D) d'sp’

The corres) answer is :

ad DOTRI 2drordo

List-11
(1) [Co(NH,),J*"
(I} [Ni(Co),]
(111) [Py(NH ),CL)
(IV) [CoF,]”
(V) [Fe(Co)]

Do 1
(1) [Co(NH,)J*
(I [Ni(Co),]
(IIT) [PNH,),CL]
(IV) [CoF, )’
(V) [Fe(Co),]

(A) (B) (C) (D)
0y o an o avy
@ ) @ av)
(3) (n @  avy (@O
(@ an oy @ (V)
Rough Work
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130. Which one of the following ions has same number of unpaired electrons as those present
in V** ion 7
Bod O¢" O wiErSSD wobd dogrSe Dopg, V¥ woirSS'd wosd
Jusiade nowgh Bdrdo?
(1) Fe'* (2) Ni?*

(3) Mn®' i (4) cr'

131. The structure of XeOF is
(1) Trigonal bipyramidal
(2) Square planar
(3) Squarc pyramidal
(4) Pyramidal
XeOF, Dopodn
(1) @5'e BRNad
(2) S8 ISSHo
(3) ddod|n DIDodd

(4) LEDdS

Rough 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) Dehydration rcaction

(2} Hydrolysis reaction

(3} Addition rcaction

{(4) Disproportionation reaction

S 285 mE HS0, 8 S8z #0BInd IraFHD. godHdt ald ad) $8g
D07

(1) agbedm ddg

(2) =0 2440 Jdg

(3) Hofeos -L'.Sdg

(4) wdZods $dg

133. What is the role of limestone during the extraction of iron from haematite ore ?
(1) leaching agent |
(2) oxidizing agent
« (3) reducing agent
(4) flux
WEBE gdd H0d adidn D dwed® LdyHoon D@ I
(1) Agvd 8o
(2) efysec
(3) Ediesld
(4) |Bo5D

Rough Work
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134.1n an atom the order of increasing energy of clectrons with quantum numbers (i) n = 4,
f=1(n=41l=0()n=31=2and(ivVIyn=3,1=1Iis

a8 BEIreRSt (n=4,/=1(i)n=4,/=0(ii)n=3,/=2 500 (iVin=3,/=1
sPgobo Rowgor Ho Jogryse 1§ wOT SSHHEDe

(1) (i) < (i) < (iv) < (i) (D) () < (v) < () < (i)

(3) () = (i) = (u) = (iv) (4) (iv) = (ii) =< (iii) = (i)

135. The number of angular and radial nodes of 4d orbital respectively are
4d wbperd, E'dfdl S00n Taohd 'Ge Dowger IHDHm
(1) 3,1 1,2 (3 1,0 @) 2,1

136. The oxidation stale and covalency of Al in '[MClI,'H:D}}]i* are respectively
[AICIH,0)]**s* Al Ting), wly¥dabhd Sodn ddTiradddo Sdhdo
(1) +6.6 {2_} +3, 6 (3) +#2.6 (4) +3,3

137. The increasing order of the atomic radius of $i, S, Ma, Mg, Al is
Si. S, Na, Mg, Al o dd8rm agargo BOT (¥Eio 287

(1) S<Si<Al<Mg<Na (2) Na <Al <Mg<8<Si
{(3) NMa<Mg<SBi<Al<S (4) NMa<=Mg=Al=<S1 =<5
Rough Work
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138. The number of electrons in the valence shell of the central atom of a molecule is 8. The

molecule is
wf wmHetn So|ds dUSrmPH FoSy £ 6es’ § Jogradimaryon. & sl
(1) BCI, (2) BeH, (3) sCl, (4) SF,

139, Which onc of the following has longest covalent bond distance 7
Bob add* TS wd Of Bod LS TraNah wod BYge dotnod?
(1) C—-C {2y C—H (3) C—N 4y C—=0

140, The ratio of rates of diffusion of gases X and Yis 1 : Sand that of Yand Z is | : 6. The
ratio of rates of diffusion of 7 and X is

X $:003m Y aroiude gad Te 228 1:5, Y Sode Z srddeipo agds
o 0G5 1:6 wond ZHdain X FdnHe Fgos de 338
(1) 1:30 (2) 1:6 (3) 30:1 (4) 6:1

141. The molecular interactions responsible for hydrogen bonding in HF

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

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

HF D v |82k sogrow 8605 sindih v uife vorw

(1) sE3rS - (208 Agedo (2) dghdbo - bgghdo

(3) agigeso - =08 dgEdo (4) waErs - bggado
Rough Work B
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142, KMHG‘ reacts with Kl in basic medium to form I1 and I'l.r![n'lﬂir When 250 mL of 0.1 M KI

solution is mixed with 250 ml. of 0.02 M KMn(O, in basic medium, what is the number of

moles of |2 formed 7

KMnO,, KI&' poirsigos® $og utD I, MnO,0% DEy8%oed. Sdcrssos®
250 mi. & 0.1 M KI (@323 250 mL © 0.02 M KMnO, (@&ardE 20%5hHd
15'556‘ ;}ﬂfalﬂé l2 aBrdo ‘J:G:]:E wodh 7

(1) 0015 (2) 0.0075
(3) 0.005 (4) 0.01

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

wf &' ug 86" W% wiyas Lol ST ITN 2 wowd S DSTo
erd dsod? .

(1) 24 (2 12
(3) 40 (1) 36

144. The temperature in K at which AG = 0, for a given reaction with AH = -20.5 kJ mol™' and
AS = =500 JK™! mol™ is
nE S8gE AH = 20.5 ki mol™ SoBciew AS = -50.0 JK™' mol™! wond AG =0 e
agifs Kes*

(1) 410 J(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 K.: s

2¢ J8g A+B==C+Dd" 10dog 3mH3 »FS" I mol A%, 1 molB &
da Jdoborr dbdves {3 5¢ 40% B SgTods. 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

MWaOH is

'4"“~|'|'Iif|::-|l|}|I SoirnE oyoe 1.9 % 107" wowd 1.0 M NaOH Lm';‘:eanr_"a" NI{GH}? Arerh
Lma’jeﬁdizsel

M 1.9=107% M (2 19 =10 M
(3 19 =10 M (4) 1.9 %10 M

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

(1) Caustic Soda (2) Calgon
(3) Borax (4) Lime
E‘EE_ sdadst Hy ey 85 Tﬂ?ﬁgdéﬁ: Fofodeds Somoipndd
A &
(n u“"rgE g (2) 5o
(3) ‘ES‘G'E':) (4) Hedyo
Rough Work
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148. KO, exhibits paramagnetic behaviour. This i due to the paramagnetic naturc of

KO, S0 wohidm08 o7 (80 00, HR8 T8O, oo Sdor wabdyod
Dezrdo.

(1) KO 2) K

(3) O, 4) O

]

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

frdy 13 darose BEsrm dowg (Z)8 Snddygod 88 (EN) wmam 0D
2080350 207

(h

— &
(3) R (4) R
Al Ti
In
CN Gl‘-l TJ EN Ga
t T
ln .ﬁ-l
—+ £ —+ L
Rough Work
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150. Which one of the following elements reacts with steam ?
|08 Swrostost Hel wdos By STodd J87
1y ¢ (2) Ge
(3) Si (4) Sn

151. What are X and Y in the following reaction ?
CF,Cl, —= X+ Y
Bod S8t X $20050 Yeo w27
CFCl, s X + ¥

(1 CECLci (2) CF,Cl,  (3) CFCL,F (4) :CCl,, F,

152. What arc the shapes of ethyne and methane 7
- (1} squarc planar and lincar
(2) tetrahedral and trigonal planar
{‘3} lincar and tetrahedral
., (4) trigonal planar and lincar
HPH Hobckn WS W), uBySies JI?
(1) S&dH sddvo S:bosn Thako
(2) SeadayPaoo B2 25's Bisoo

(3) Bhaiso B30an SibdyDaba
(4) |85 Hddoo H0dn dhabo

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

CH,-CH,-CON —ROE0 , 5
(1} propune [2_] n-butane
{3) ethane (4) ethyne
Bod SEgt Z 207

CH ~CH,-CONg VS, 7
(1) | @& es (2) n-org®3
(3) “ES (4) @5

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

Bod ast Db S ddgst SBE Erad erged amed?

(1) CH, @) CH,
(3) CH, (4) CH,
Rough Work
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155. Which one of the following elements on doping with germanium, make it a petype semiconductor ?
Bob D Sarodod &hofi T, 2T ddbo p-d¥o wfarbriSipdeld?
(1) Bi ' (2) Sb

(3) As (4) Ga

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

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

5% ST (Frerl |@Hgord = 342 g mol ™) |odndnd® oSS sowd 1%
Tonsns'y) |E0dSe X owE 3Ired |@dgoed g molled

(1) 684 (2) 34.2

(3) 136.2 (4) 1M.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 36 chroasrSs 180 g H8et 25°C 3¢ €onodar DY YAS |obe wrhbdde
D0 Hpd®

(25°C & DY wrhy LESo 24 mm He)

{1y 2.376 (2} 20.76
3y 23.76 [4_} 24.76
Rough Work
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158. At 298 K the molar conductivities at infinite dilution [n":“} of NH,Cl, KOH and KCI are
152.8, 272.6 and 149.8 § cm? mol™ respectively. The A° of NH,OH in 8 cm? mol™! and
% dissociation of 0.01 M NH,OH with A =2518 cm’ mol™ al the same temperature

arc

298K 5¢ NH,Cl, KOH 3:0c3% KClo wicd 203 Irerl Tived (A Yoo S&Dm
152.8, 272.6 $2850 149.8 S cm® mol™!. NH,OH @Ing) A S cm’ mol 'oe® Ss008w
"*'m =251 S cem? mol™!. 4o 0.01 MHHﬁD[I Eh:r'ia_ o DN o8 aadffid .ﬁE

(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 1o change from 0.1 M to 0.025 M in
minules is
Lf (DED |FSref IOt Boir atfmgd 0.6M So08 03MH 15 Diwnhdoed®
Sefade. o mES 0.1 M 08 0.025 M Sqadd D seo D3nhdvedt

(1) 1.2 : () 12
(3) 30 4) 3
Rough Work
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160. Assertion (A) : van der Waals' forces are responsible for chemisorption.
Reason () : High temperature is favourable for chemisorption.
The correct answer 15
(1} (A) i5 not correct but (R) is correct
(2} (A) and (R) are correct and (R) is the correct explanation of (A)

(3) (A) and (R) are correct but (R) is not the correct explanation of (A)

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

D885 (A) @ Sardhd wTawdl Todlsd vow Fimo.
s¥mo (R) @ ddrdod edffhodl whd afid edhirodn
2l HOTS Hdrgrdo :

(1) (A) 200358 58y 570 (R)DOTHSL

(2) (A) 320080 (R) 00 BOTNAD, () (R) HOTHS Db

(3) (A) S:0052 (R) 00 BETNID, 5 (A)€: (R) S0T0H d5dm svdho
(4] {ﬁ}?zﬂ@-‘ﬁﬁ o= (R) 20 okad 8

Rough Work
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