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1. Theequation of astraight linepassing through thepoint (1, 2) and inclined at 45°totheline
y=2x+1is
1)5x+y=7 2)3x+y=5 )x+y=3 4)x-y+1=0

m+tana . Mm-tana

. — a
SOL: Siope I-mana l+mana
1 . :
= —3,5 equationof line3x+y=5

2. Apoint moves in the xy — plane such that the sum of its distance from two mutually perpen-
dicular linesisalwaysequal to 5 units. Thearea (in squar eunits) enclosed by thelocus of the

point,is
25
N 2) 25 3)50 4) 100
SOL: [ +|y|=5 area= 2c2 =50

3. Thedistancebetween theparalld linesgiven by (x + 7y)2+ 4y2(x+7y)-42=0 is

4
D¢ 2) a2 3)2 4) 102
SOL: Putx + 7y =t t24+4J2t—42 =0
—4\2+/32+168 _ —4/2+10V2
t= = =32,-72
2 2
a8,
X+7y-32=0,x+7y+74/2=0 Distance = 5)5 B
4.  Iftheareacf thetriangleformed by thepair of lines8x?—6xy + y>=0and theline2x + 3y =ais7then
a=
1) 14 2) 142 3) 282 4) 28
SOL: Givenarea=7

n’+/h? - ab

7 Jam - 2nim+ 017

a’y/9-8 ,
:’—|72+36+4|=7 —a’?=7x112=784 —a=28
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5. If thepair of linesgiven by (x2 + yz)coszez(xcos¢9+ ysiné?)2 areperpendicular to each

other, then g =
10 2 3) = 4 3%
4 3 4
SOL; Coefficient of x? + coefficient of y> =0
= cos’d=sin*fd = tan*f=1=>tanfd=+1= 9:%(”)3%
6. GiventhecircleC with theequation x?+y?—2x + 10y - 38 = 0.
Match the List — I with the List— 11 given below concerning C:
List—1 List—11
i) Theequation of the polar of ay+5=0
(4,3) withrespect toC
i) Theequation of thetangent at byx=1
(9,-5)onC
lii) Theequation of thenormal at c) 3x + 8y =27
(-7,-5)onC
iv) Theequation of the diameter of d)x+y=3
C passing through (1, 3) ex=9
Thecorrect answer is
R | R || " i i i v
1) ¢ a e b 2 d e a b
3) ¢ e a b 4 d b a e

SOL: i) polar equationis s, =0 — 3x+8y—-27=0
i) tangentat (9,-5)is 5 =0—> x-9=0
iii) equation of normal is passing through (-7,-5)and —» y+5=0
centre (1, -5)

Iv) equation of diametreis — x—-1=0

7.  Consider thecirclex?+y?—4x — 2y + ¢ = 0 whose centre is A(2, 1). If the point P(10, 7) is
such that theline segment PA meetsthecirclein Q with PQ =5,thenc=

1)-15 2) 20 3) 30 4) - 20
5
SOL: AP=10 F '
Q=Mid point of AP= (6, 4) (6,4)lieson0® - c=-20
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8. Ifthelinex+ 3y =0isthetangent at (0, 0) to circleof radius 1, then the centre of one such
circleis

%) ol ol

|
SR

1) (3,0 2) [

(@)

SOL.: Slope =—, 1 slope=tand =3 &

o (0,03 x+3p=0 3 1

1 3 1 3
-0+l — |,0£]] — | |=| —=,—
centre ( (Jloj (Jloj] (Jlo Jlo]
9. Adcirclepassesthrough thepoint (3,4) and cutsthecirclex?+ y2= a2 orthogonally; thelocus of

itscentreisastraight line. If thedistance of thisstraight linefrom theoriginis25, then a?=
1) 250 2) 225 3) 100 4) 25

SOL:(x-3)" +(y-4)"=0 —(2)
X' +y*-a*=0-(2)
R.Ais 6x—8y—25-a’=0—(3)
given distancefrom (0,0) to (3) = a2

‘—25—a2‘
36+ 64

a® =225
10. Theequationtothelinejoiningthecentresof thecirclesbelongingtothe coaxial system of

=25 —>\25+ az\ = 250

circles 4x® +4y* —12x + 6y -3+ A(X+2y—6)=0 is
1) 8x-4y-15=0 2)8x-4y+15=0 3)3x-4y-5=0 4)3x-4y+5=0
SOL: R.A axisisx +2y-6 =0, linesof centersis 2x—y+k=0

3) 3

(E —§j ' i 2(—j+—+k—0
clearly centre 577 liesonit = 5 2 =

12+3+k=o:>k=_715

S2X— y_715=0:> 8x—4y-15=0
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11. Letx+y=kbeanormal totheparabolay?=12x.If pislength of theperpendicular fromthe
focusof the parabolaontothisnormal, then 4k - 2p?=0
11 2)0 3) -1 4)2
SOL: Comparewith normal of y#=12x weget K=9
S=(3,0)

6
dso p= NG _ﬁ
-4k -2p° =36—2(§j=0
2
12. Iftheline2x + 5y = 12 intersectsthe ellipse 4x2 + 5y2 = 20 in two distinct point A and B, then
mid point of AB is
1)(0.1) 2)(1,2) 3)(1,0) 4) (2,1)
SOL: Clearly by verfication only option (2) liesonthegivenline
13. Equation of oneof thetangentspassing through (2,8) tothehyperbola5x?- y?=5is
1)3x+y-14=0 2)3x-y+2=0 x+y+3=0 Hx-y+6=0

2 2

. Xy : .
SOL: HyperbolalsT—gzl,equatlonoftangentls y=mx++m?-5

but (2,8) liesonit = (8- 2m)’ =(m*-5) = m=3 S 3Xx—y+2=0

14. Thearea(in squareunits) of theequilateral trianglefor med by thetangent at (\/§,o) tothe
hyperbolax?-3y?= 3with the pair of asymptotesof thehyperbolais

1

D2 2) /3 33 4) 2.3
SOL: Tangent is 5 =0 is X(\/§)=3—>x=\/§a(1)

Asymptotisare x++/3y = 0—> (2) x—+/3y=0— (3)

1

P.l are(0,0),(\/é,—l),(x/gl) - area= 5‘2\/5‘:\/5
15. Theradiusof thecircler =12 cos@+5sn01iS

N Y 5 o5

)12 ) 2 ) 2 ) 2
Sol: r=12§+ﬂ

ror
r? =12x+5y

o1 r_\/36+§_\/144+25_\/169_£3
X“+y -12x-5y=0 2 2 2 2
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16. If x-coordinateof apoint Pon thelinejoiningthepointsQ(2,2,1) and R(5,1,-2) is4,thenthez
-coordinateof Pis
1) -2 2) -1 3)1 4) 2

Sol: PdividesQRintheratio= x —X:X-X,
=2-4:4-5
=-2:-1=2:1

3 3 3

{o1-

17. Astraight lineisequally inclined toall thethreecoordinateaxes. Then an anglemadeby the
linewith they-axisis

P—(10+2 2+2 —4+1]

NI

1) cos™ (:—3 2) cos™ [%] 3) cos™ [%] 4)

SOL: putl=m=nin;2 4 m+n2=1=32=1= | =t—7%=

s I
.. anglemadeby line inwith y~ axis=C0S l(ﬁj

18. If thefoot of the perpendicular from (0,0,0) to aplaneis(1,2,3), then theequation of theplane
IS
1)2x+y+3z=14 2)x+2y+3z=14 )x+2y+3z+14=04)x+2y-3z=14

SOL: Let P=(X,Y, 2)

X-2 y-2 z-1

equationof QR is

3 -1 -3
/ 25 13
put (X,y,z) onit X+ —12x-5y=0 = 36+Z :E
19. Theequation of the spherethrough thepoints(1,0,0) (0,1,0) and (1,1,1) and havingthesmall-
est radius
1) 3(x*+y?+ 7% -4x-4y-22+1=0 2) 2(x>+y?+2%)-3x-3y-z+1=0
3) ¥ +y’+Z —x—y+2z+1=0 4) X*+y*+2°-2x-2y+4z+1=0

Sol: Triangleisan equaaterd triangle. Centreiscentroid and radiusiscircum radius.
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 (x+6Y)"
20. lim =
xoo X+1

e 2) e 3) e 4) e
<l =e6—1=e5
a+&[x] if x>0
X
f(x)= 2 if x=0
21. Let f:R—> R bedefined by ST,
B { v } if x<0

where[y] denotestheintegral part of y. If f continousat x =0, then p—a =

1) -1 21 3)0 4) 2
Sol: g+1=2

a=-2

a+1=B

1=p-«

AN

29 f(x):log{ex(m) ]:fl(O)

1)1 2) 4 3)_—3 41

4 4

soL: f(x)= x+%[log(x ~1) - log(x+2)]

3 1 1 3 3 1
flx)=1+=| —-——|= 0)=1--==
(x) 4{)(_2 X+2} Lt =0=1-7=7
dy
23. If xy=0,x+y=0and x"y" = (x+y)™" where mn¢ Nthen&:
y X+Yy X
1~ 2y 3)xy 97y
. - dy_y
SOL; homegeneousfunction of degreeof m+n i x
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1 1 dy
Xy =t+=,x'+y' =t + = = Xy =
24, y " y 2 ydx
1) -1 2)1 3)0 4t
2
SOL: x4+y4=t2+i - t2+£ ) _(X2+ 2)2_2 = %% 4 v4 4 2x2y2 2
: 2 = 2 = y = XTHYT +2XY -
1 dy -2 dy
2.,2 _ 2_ = Dy — 3_:_1
Xy =1 Yy =% Yax ~ X° XY i

25. f(X)=(xX*-)" = ¥ x)=
1)0 2) 2! 37 4) 14!
Sol: .. Misl o £y =14

26. Thecoordinatesof thepoint Ponthecurve x=a(6 +sind),y = a(1-cosd) wherethe

T
tangent isiclined at an angle — to x-axis, are

4
o)) o af) e
dy_sno _ o 0 o (afn
SOL, o " 1+cos0 tan2 tan2_1:>e_ 2 [a(2+1],aj

27. If A istheareaof thetraingleformed by the positive x-axisand the nor mal and tangent to

thecircle x* + y> =4 at (lx/§),then A=

V3
1) > 2) 3 3 213 e
SOL: x?4y?= 4 Diff wrt'’ (%, ¥) = (1,+/3)
dy_-x -1 AL
dX y , \/§ Area= m - 2\/§
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28.

29.

30.

If thevolume of a sphereincreasesat therateof 27 cm?/ sec, then therate of increase of its

radius (incm/ sec), when thevolumeis 2887 cmeis

oL Y NS !
) 36 ) 72 ) 18 ) 9

du 3

Vzgnr3 r=6

d—V=4nr2%

dt dt

21 :Q

dnx6x6 dt

dv 1

—=— cm/sec

da 72

ou o
If u=f(r), where r? = x?+ y? then ny? x
,, ,. " r N ThS ,. ,
1) f'(r) 2) 7 (r)+f*(r) 3) f (r)+?f (r) 4 f°(r)+rf'(r)
= FH0¥X = ([ £
oy y P, ity 74
o= F2(0) 55+ P () 5= = 210 5+ 1)
r r r r
2 )
Uy = (1) (07—

IL:
X°\4+ X
1) %\/4+ X* +C 2) _71\/4+ X° +C 3) ;—i\/4+ X° +C 4) %\/4+ X* +C

_[ dx
4

;—fdx:dt

1, dt
BN

:_71 t+c= _1\/4+x2+C

Ax
AY
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1
J‘sec2 xcosec* xdx= —gcot3 X+ ktanx—2cotx+c=k =

1) 4 2)3 3)2 a1
dx sin? x+cos® X
SOL: = dx
J.sin“ X C0S% X I sin® xcos? x

dx dy
_Isn X COS? x+Isn X
= I(se(:2 X+ coseczx) dx + _[cosec“xdx

= tan X — cot X + Icoseczx(1+ cot? x)

7]
=tanx—cotx—cotx—COt X
dx
2 5
1) 2sint/x+c¢ 2) 2sintx+c 3) 2xsintx+c 4) sintJx+c
SOL: fi Jx=sin6 —dx cos0do
) Ix1-x 2/x
=I—Zcosede —20+c=2sin"tJx+c
V1-sin?0
sm X
33. a>0, f
T 2r
1) E AN 3) 7 4) ar
T .2 T a2 T X 2
sin® x sin“(-x) a*sin® x
L= dx = | —————Zdx=| ———dx
SOL: _J‘nlJraX '[ l1+a* _J; 1+a*
T T T 1 P
2l = Isinzxdx - :2jsin2xdx::2 ZIsinzxdx =4, =4=x==n1
) 22
34. Thearea (in square units)bounded by the curves y2 =4x and x? =4y is
) 5 ) 16 N o2
) 3 ) 3 ) 3 ) 3

16
gl:N%mWMWyf:%xx%ﬂwb-§¥$UMS

35. Thevalueof theintegral I 2 obtained by using Trapezoidal rulewith h =1 is

63 . 108 113
1) % 2) tan (4) 3) g 4) g
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SOL: x 0 1 2 3 4
1 1 1 1 1
f(x)= — — — —
(x) 1+ x? 1 2 5 10 17

1 1 1 1 11 1 113
-[1+x2 dx = E[(yo +Y4)+ 20V, + Y, +Ys)] =3 [1+ﬁj + 2(§+§+Ej S (key
- 4)
dy :
36. d—+ 2xtan(x—y)=1=sin(x-y)=
X
D) A 2) AeX 3) AeX 4) Ae=2X
dy dt
: -V=t= —=1-—
SOL: Putx -y = 3 X
: . dt
given equation becomes 2x tant = 0
x2=log(snt+log))  gnt= Ae”
sin(x —y) = Ae* (key - 3)
14x2) P | V1-x? i
37. Anintegratingfactor of thedifferential equation ( & )&+xy— (1+ x5)( B ) is
X NG 1
5 -
1) V1-x 2) 1— %2 3) /1_ N 4) - %2
4
SOL.: (1—x2)ﬂ+xy= X 5\/1—x2(1—x2)
dx 1+ X
Divideon both sideswith (1 - x 2)
ﬂ-ﬁ- xy  x*a1-x?
dx 1-x*  1+x°
[ oo 2 Togaxd) 1
I_F:el_x :e 1-x :e2 — k _4
— (key-9)
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38.

39.

40.

41.

SOL:

SOL:

SOL:

Iff:R - R2 and g:R* — R aresuchthat g(f (x)) =|sinx | and f (g(x)) = (sin/x)?, thena

possiblechoiceforfandbis

1) f(x) = x2,9(x) =sin/x 2)f(x) =sinx, g(x) = x|
3) f(x) =sinx’,g(x) = Vx 4) £(x) = x*,9(x) = Vx
. . 2
o(f (x)) = V/sin? x =lsin| f(g(x) = (sin/x)
X ...
— if xis even
If z—>zisf : 2 zisdefined by T (¥) =9 2 then fis
0 if xisodd
1) onto but not oneto one 2) oneto one but not onto
3) oneto oneand onto 4) neither oneto one nor onto
:f(1) =0=1(3)
X =0,1£2,£4,%6.......0
X
Ezo,iLJ_rz,J_rS ....... 0+ 2
. onto but not 1-1
If1+1+1+ t ——nthk—
2x4 4x6 6x8 e USRS ES
1 1 2 = 31 4 =
) 2 s ) ) &
1[1111 1 1}1{ 1}1{n} 1
—| ==t ——=+...... +———==|1-——|==| — k==
212 4 4 6 2n 2n+2| 4 n+1l] 4| n+1 4
A regular polygon of n sideshas170diagonals. thenn =
1) 12 2) 17 3) 20 4) 25

n(n-23) 170

No. diagonas =

n(n-3) =340=20 x 17
n=20
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42. A committeeof 12 membersistobeformed from 9women and 8 men. Thenumber of
comitteesin which thewomen arein majority is
1) 2720 2) 2702 3) 2270 4) 2278

Sol: °c,lc,+°clc, +7 ¢ e

L 8.7.6 Lo, 8.75 +% 8.7.6
321 4321 21321

56+ 630+ (36)(56) = 2702

43. A student hastoanswer 10 out of 13 questionsin an examination choosing at least 5 questions
from thefirst 6 questions. Thenumber of choiceavailabletothestudent is
1) 63 2) 91 3) 161 4) 196

so.: 6.7, +6..7,

6.73 7854
Z1 T A371
126+35
161

u 3yl

k=1 r=0

ay

1
1)

2
3 2)5 31 4) 2
L1 X R R, 213
. —k, +k, +k, ————+Kk, =2 ' o oy R =2
SOL: kl(:ak% a e ) kzl[sj 3 (3) 1-2/3
(X2 b\ll
45. If apb = 0 and thesum of the coefficientsof x” and x*in the expansion of L———
Da=b 2)a+b=0 3)ab=-1 4)ab=1
11.2-7
D= +1=T,
SOL: 2+1 °
=11'2_4+1=T7
2+1

Tttt (] (o (2 (or=0 aes
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1 A, A A,
46. =—+——+ . 0<r<=A, =
X(X+D)(X+2)....x+n) x x+1 X+N
r! 1 1 r!
_1r _1r
D D 2 ey Inmon A (n-n!
SOL: By verificationwith r=Ln=2and r =3 n=4
47. 1+ ! + 1 + 1 + =
' 322 528 728 7
1)log? 2)log? 3)log.* 4)log >
) 1/2+1/23 Ry
SOL: 1 3 5

Iog(“llzjzlogﬂzloges

1-1/2 1/2
T Q ,
a8 ... /R :Z,tan(gj,tan(gj aretherootsof theequation ax? + bx + ¢ =0,
then
a+b=0 2)b+c=0 3)a+c=0 4hb=c
Vs 3r p q 7«
- R=— +Q=— | —+—=—
SOL: 4:>p q 2 37373
tan P+ tan 9
3 S-1 __bla i
1—tangtang 1-c/a -b=a-c arb =¢

6 3
49. Theproduct of real of theequation |X [P —26|X]|

5 27=0
1) -3© 2) -3 3) —3% K ‘3%1
SOL |X|3/5 =t
| |3/5 :t
t?-26t-27=0
t=270r -1
|X|3/5 =t=270nly product of x values = 35(_35) =39
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50. If «,B,y aretherootsof theequation x3+ px?+ gx +r = 0 then the coefficient of x in the

cubicequation whoserootsare a(f+7v),B(y +a) and y(a +B) is
1) 2q 2) g+ pr 3 p*-ar 4 r(pg-1)
SOL: a,B,yrootsof Given f(x)=x>+px*+gx+r=0

Lo+B+y=-p
af+Py+ya=q
afy=-r

Let y:a(B+Y)=aB+ay+By_ng

r r
y=gq+— o=——
a y—-d

3 2
r r r
= + P y g +r=0

(x-q)° (x+q)® (x-q)
= (x-0)>+q(x=q)°+ pr (x—q)+r2=0

" coefficient of X = q2 + pr

2 & d(1 tax
51. Let D= =—|-| D= ~ . Ifthesum of tworootsof theequation
I Xya & X

Ax3+Bx?+Cx+D = 0isequal to zero,then B =

1-1 2)0 31 4) 2
OL: A=1,B=?,C=-1,D=-2

Subin Ax®+bx? +cx+D =0

X*+Bx*—x+2=0

a+p+y=B

r=-B(a+/4=0)

Subingiven equal

B:+B*+B-2=0
B=2
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52. A=| |,B= =A
-l -1 1
1) 4B 2)8B 3) 64B 4)128B
e I
SOLE= G4
-2 +2
= =-2B
+2 -2
A =(A) =(-2B)" =16B*
, |1 -1 1 - 2 2
B = = =2B
-1 14-1 i —2phn2
=16.4.2B
=128B
1 X X+1
53. f(x)=| 2x x(x-1) x(x+1) |= f(2012) =
3x(x-1) x(x-1)(x-2) (x-1)x(x+1)
DO 2)1 3) =500 4) 500
SOL: f(x)=0
f(2012)=0
-1 -2 -3 e 2 00
54, LeeA=|3 4 5 ,B:{l Z}andC: 0 2 0],ifa bandcrespectively denotetheranks
4 5 6 0 0 2
theranksof A, B and C then the correct order of these number is
l)a<b<c 2)c<b<c 3)b<a<c 4)a<c<b
SOL: Rangeof A=a=2
B=b=1
b<c<a
55. Giventhat g 2 » andthat the system of equations
(@ ) :
(b )
@ ) (e« )
hasanon - trivia solution, thena, b,cliein
1) Arithmetic progression 2) Geometric progression
3) harmonic progression 4) Arithmetico - geometric progression
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ax+b a b
ba +c b c |=0
0 ac+b ba+c

Sol

a b
R,>R-aR-R|, ba +c b c|=0
0 O

:>—(aa2+2ba+c).(ac—b2)=0
—ac-b%?=0 (by aa2+2ba+c¢0)
56. Ifab,c dcRaresuchthat@+b2=4andc?+d2 = 2andif (a+ib)2 = (c+id)( x +iy)

thenx?+y? =
14 2)3 3)2 41

SOL: [a+ib[ =|c+id[*|x+iy|
(\/a2+b2)2:(\/cz+d2) e+’
(a2+b?)=(c2+d?) X +y?

(a2 +b?) =2, +y*

=X +y' =4

2

4
57.  If ziscomplex number such that Z—E‘=2,thenthegreatestvalueof 7 is

D 1+42 2) 2 3 V3+1 4) 1++/5
4 4 4 |4
SOL: |4 = |[2-=+=|<|z-=|+|=
Z Z z z
4 ) 5
[4<2+5 = |4 -2/4<4= (2|-1) <52 4<5-1
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a’+ol+ot+a®
o+1

58. If ¢ isanonred root of theequation x¢ —1 = @ then

1 a 2)1 3)0 4)-1

SOL: Since ¢ =1 Wt l+oa+a’+a’+a*+a’=0

(1+ oc)+ a’(l+a)+a*(l+a)=0

a2(1+ oc)+oc4(1+ oc) )

(1+oc)(1+0c2+(14)=0 GP= =a’+a*=-1 (key-4)
1+ a
59. Theminimumvaueof 27tan? @+ 3cot? @ is
1) 15 2) 18 3) 24 4) 30
SOL: SinceA.M >GM
2 2
2/7ten 92+ SCotiy > \/27tan?0.3cot2 0
= 27tan?0+3cot?0 > 18 (key - 2)
60. co0s36°—cos 72° =
1)1 2 = 3 = 4 i
) 5 ) 7 =
SOL: Cos36° — Cos72° = —2sin54%sin(-18°) = %
61. tanx +tan(x +%j+tan(x +2?nj =3=tan3x =
13 2)2 als 4)0
SOL.: x = 15° stisfy given equation
tan3x =tan45° =1 (key =3)
. X , X
62. 3sinx+4cosx=5= 6tan§-9tan '
1) 0 2)1 3)3 4) 4
2t (1+1?) X
. 3( ) +4] —|=5 t=tan=
oL =14 L1+ tzJ (where L =)
6t-9t2=1
X X
6tan——9tan2(—j =1 .
2 2 (key-2)
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63. If %s x<1 then cos{%%@j:

nZ 2) L 3 4)0
) 6 ) 3 ) 7 )
(x 3 \
. CosX+Cost| S+ —=1-x?| =
SOL: LZ > J =
Cos*x + Cos™ 1 Cosix=21
2 3 (key - 2)

64. If a b, cformageometric progression with commonratio r, then the sum of the ordinates of the points
of intersection of thelineax + by + c=0andthecurvex + 2y =0is

L 2 -1 3) L 4
)= ) —5 ) 5 )r
SOL: a=a,b=ar, c=ar?

linein Ax+ Ary+ 4r?=0

X+ry+r:=0

X = =Ty —r2---—-- Q)
subincurve
2y?—ry—-r>=0

r
sum of ordinates= 5

65. Thepoint (3, 2) undergoesthefollowing threetransformationsin the order given
1) Reflection about theliney = x
i) Translation by the distance 1 unit in the positive direction of x — axis

iii) Rotation by an angle % about the origin in the anticlockwisedirection.
Thenthefina position of thepointis

1) (-V18,18) 2) (=2, 3) 3) (0.418) 2 (0,3)
SOL: Givenpoint = (3, 2)

) reflection about theline= (2, 3)

i) trandation through adistance=(3, 2)

ii) X =—xcos6 + ysin@=(%+%)= 0

Y:+xsin9+ycos¢9=( >

i]sﬁ

e
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66. If X isapoission variate such that o = p(X =1) =P(X =2) then P(X =4) =

1) 20 2% 3 qe 9 g€
SOL: P(X =1)=P(X =2)

AN
1 2!

A=2

a = P(X :1):e-2.2=32
(S

—2
p(X=4)=S 10 22 4
24 3 3
67. Suppose X follows a binomial disttibution with parametersn and p, Where 0< p<1.If
_PpX=r) . (O -
p(X =n—r) is independent of n for every r, then p=
)1 ~ | £ =1
)5 T3 ) 2 ) 5

n n-r r n-r

P(X=r) N /{q p _(a q 3

SOL: p(x:n_r) /n/qrpn—r p

68. In an entrance test there are multiple choice questions. There are four possible answers to

each question, of which one is corret.The probability that a student know the answer to a
question is 9/10.1f he gets the correct answer to a question, then the probability that he was

guessing is
1) 3 2) - 3) £l 4) 1
4 37 37 9
11
_104 _1
SOL: req. probability = g.l+i.1 37
10 10 4

1
9 1 37 4 1

10 40 40 34 37
40
69. Thereare four machines and it is known that exactly two of them are faluty .They are tested

one by one, in a random order till both the faulty machines are identifid. Then the probability
that only two tests are need is

= %) = 3 L yt
)3 = ) > )%
SOL: Probability= 2.2+ 211

- Probanility=7-3%2373
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70. A fair coin istossed 100 times. The probability of getting tails an odd number of timesis

1 1 1 3
O 27 O 4
2% 1
SOL: W E
71, a=i+j-2k=) {(axi)xj}’=
1) J6 2) 6 3) 36 4) 6.6

—2

soL: ¥ ((a.j)i) =a =6

— BxG - oxa - axb T
P[abe] " [abc]" [abc]- Then (a+b).p(b+c)a(c+a)r -
1)0 2)1 3)2 3)3

SOL: a.p=b.g=Ccri=3

73. Leta=i+2j+k, b=i—j+k, c=i+ j—k.Avector intheplaneof 3 and  hasprojection
1

ﬁ on ¢. Then, onesuch vector is

1) 4i+j-4k 2) 3i+j-3k 3) 4i - j +4k 4) 2i + j -2k
SOL; By verification (3)

74. Thepoint if inter section of thelines

Il:F(t):(i_—6T+ 2E)+t(i_+ ZT+R)

|, R(u)=(4]+k)+u(2i+]+2k) is

1) (4,4,5) 2)(6,4,7) 3)(8,8,9 4) (10, 12, 11)
SOL; By verification (3)

75. Thevectors AB=3i-2j+2k and BC = — 2k aretheadjacent sidesof aparallelegram. The
angle between itsdiagonalsis
T 27

T 37
V2 23%% 5

T

4

2 ZorZ
)6 6
SOL: AC =27 -2] +k

BD =-4i+2j+4k
( A—c@] z 3

Angle= €05 W =2
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76. If p" g™, r™" termsof ageometric progression arethe positivenumbersa, b, c respectively,
then the anglebetween thevectors (loga® )i +(logh?) j +(logc® )k and

(a-r)i+(r-p)j+(p-a)kis

1) r 2) r 3) Siﬂ_l—rL 4) r
3 2 Ja® +b?*+¢c? 4
SOL: By verification, angle:%

2
substended by theupper half and thelower half of thepoleat P arerespectively « and 3,

gt
77. Avertical polesubtendsan angle tan l(—j at apoint Pontheground. If theangles

then (tana,tan B) =

a+p=0

1 tana+tanp

e N e Tl 2 ten =2
A2 B R e XD I s ol = )

tand =tan(a + f3) 2

78. If «,p,y arelength of thealtitudesof atraingleABC with area A , then

A1 .1 1),
RZ az ﬂZ 72

1) sin? A+sin?B+sin’C 2) cos® A+ cos? B+cos?C
3) tan? A+ tan’ B +tan’C 4) cot? A+cot? B+cot’C
1 1

1
rA=Zan==bB==
SOL: 5 2[3 ZCY

4R?*(sin” A +sinB+sin”C)
4R®

SnPA+sn’B+sin’C  (key-1)
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79. Inanacute-angled traingle, cot Bcot C + cot Acot C + cot Acot B =
-1 2)0 3)1 4) 2
SOL: SinceA+B+C=n
A+B=r-C
Taking cotonb.s
=cot (A+B) = Cot (r -C)
CotACotB -1 _ _CotC
CotB + CotA
= Cot ACotB + CotB CotC + CotC CotA =1 (key -3)
X= Iog[1+ /1+i] =>y=
80. y y?
1) tanhx 2) cot hx 3) sechx 4) cosechx
B (1+ 1+ yz\
oL x=log| ==
y
X = cosech™y
y = cosech(x) (key - 4)

* k * k% %
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81.

82.

83.

Sol:

Sol:

Sol:

PHYSICS

A uniform ropeof mass0.1 kg and length 2.45 m hangsfrom arigid support. Thetimetaken
by the transver se wave formed in the rope to travel through the full length of theropeis

(Assumeg= 9.8m/s?)

1) 05s 2)165s 3)1.2s 4)1.0s
o \P 2.45

\ 98
=1sec

When avibrating tuning fork isplaced on a sound box of a sonometer, 8 beats per second are
heard when thelength of the sonometer wireiskept at 101 cm or 100 cm. Then thefrequency
of thetuningfork is(consider that thetension in thewireiskept constant)

1) 1616 Hz 2) 1608 Hz 3) 1632 Hz 4) 1600 Hz
(2]

nlll = n2|2

(n+8) 100 = (n-8) 101

n+8 3 @

n-8 100

n_ 201

8 1
n = 1608

Theobjectiveand eyepiece of an astronomical telescope aredouble convex lenseswith refrac-
tiveindex 1.5. When theteescopeisadjusted to infinity, the separ ation between thetwo lenses
is16 cm. If the space between the lensesis now filled with water and again telescope is ad-
justed for infinity, then the present separ ation between thelensesis

1) 8cm 2)16cm 3)24cm 4) 32cm
[4]

&_ﬂ:ﬂz_ﬂl_i_/us_/uz
v u R R,

4

4 1 15-1 3710
3fy o« R -R
= fy=2f
Now length = f}+ fe'

= 2f,+2fe

=2(L)

=2 (16)

=32cm
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84. Thedispersivepowersof thematerialsof two lensesforming an achromatic combination are
intheratio of 4:3. Effectivefocal length of thetwo lensesis+60 cm then thefocal lenghtsof the
lensesshould be

1)-20cm, 25cm 2) 20cm, - 25¢cm 3)-15cm, 20cm 4) 15cm, - 20cm

Sol: [4]
ratiois3:4 and convex lenshas small focal length

85. Two coherent point sources S, and S, vibrating in phase emit light of wavelength ;. The
separ ation between themis2 4 asshown in figure. The first bright fringe is formed at ‘P’ due
to interference on a screen placed at a distance ‘D’ from S, (D >> 1), then OPis

/ g
/
X
(3'1";—"(3
) D i
1) /2D 2)15D 3) V3D 4) 2D

Sol: (SP)" =D+ X
(SP)" =(D-24)" +x2
(SP)*~(SP)" = D*+x* ~[D*+44% ~4D 2+ X
= 4DA-427
2SP(SP-S,P)=4DA
2(SP)(1)=4D2
SP=2D
JD?+ 32 = 2D
D2+ X* = 4D?
x* =3D?

x:\/éD

Method-2
24cosf0= 1

—cosh= L = 0-60° tang=X
2 D

X
*/§:E:>x:\/§D
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86. A short bar magnet in avibrating mangnetometer makes 16 oscillationsin 4 seconds.

Another short magnet with samelength and width having moment of inertia 1.5timesthefirst
oneisplaced over thefirst magnet and oscillated. Neglecting the induced magnetization, the
timeperiod of thecombination is

2 2.5
1) 2\10s 2) 20./10s 3) ES 4) ES

Sol: Bonus

87. A magnetic needlelying parallel to amagneticfield isturned through 60°. Thework doen on
itisw. Thetorquerequired to maintain the magnetic needlein the position mentioned above

is
1) 3w 2) ?W 3) w/2 4) 2w
Sol: [1]

w= MB(1- cos60)
_ve
2
r=MBsné

V3

= MB =
2

_ fw

88. A paralle plate capacitor hasa capacity gox10°® F when air is present between the plates.
The volume between the plates is then completely filled with a dielectric slab of dielectric
constant 20. The capacitor isnow connected to abattery of 30V by wires. Thedielelctric slab
isthen removed. Then, the chargethat passes now through thewireis

1) 45.6x10°C 2) 25.3x10°3C 3) 120x10°3C 4) 120x1073C
Sol: [1]
AQ = AcV
=(c"-c}v
= (k-1) oV

=(20-1)(80x10°)(30)

=456x1072
=45.6x10°C
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89. Two small sphereseach having equal positive charge Q (Couloumb) on each are suspended
by two insulating strings of equal length L (meter) from arigid hook (shown in Fig.). The
whole set up istaken into satellite where thereis no gravity. The two balls are now held by
elelctrostaticforcesin horizontal position, thetension in each stringisthen

2 2 2 2
D 167,12 2) 875, 3) 4ns 2 ) 2752
sol: [1]
+g +g
o —
r F
T-F
1« 8 X
4re, (2L)° 167,
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90. Threeresistancesof equal valuesarearranged in four different configurationsas shown be-
low. Power dissipation in theincreasing order is

I — =AYy
YY) f o ) I B B
E E
.-R w‘“ﬁ
(L) B ()
E E
. A L — MW
> WR > - —\Wi— R
A A
R E
(I | (IV)
D))<y <av)y<( 2) (1<) <aVv) <
(M <V)< )< 4) ()<< @n<(v)
Sol: [1]
1-1%(3R)

vl

Hence, option

91. Four resistorsA,B,C and D form aWheatstonesbridge. Thebridgeisbalanced when C =100
Q. If Aand B areinterchanged, the bridge balancesfor C=121 . Thevalueof D is
110 o 2) 100 o 3) 110 o 4) 120 o

Sol: [3]

=
o

0
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92.

93.

94.

95.

Sol:

Sol:

Sol:

Sal:

Total emf produced in a thermocouple does not depend on

1) themetalsin the thermocouple

2) thomson coefficients of the metal sin the thermocouple

3) temperature of thejunctions

4) the duration of timefor which the current is passed through thermocouple

[4]

Alongcurved conductor carriesacurrent T (T isavector).AsmalI current element of length

dl » on the wire induces a magnetic field at a point, away from the current element. If the
position vector between the current element and thepoint is ¥, making an anglewith current

element then, theinduced magneticfield density; gB (vector) at the point is( , = per meabil-
ity of free space)

,uolaxT

1
) i¥iat

perpendicular to the current element (|

2) IuOTxTxa

At perpendicular to the current element (|
T

1 xdl 2 » =
3) ﬂ(’f perpendicular to the plane containing the current element and position vector

1 xdl . g. —
4) fo 22 Z z perpendicular to the plane containing current element and position vector
74

Bonus

A primary coil and secondary coil are placed closeto each other. A current, which changesat
therateof 25amp in amillisecond, ispresent in theprimary coil. If themutual inductanceis

92x10°¢ Henries, then thevalue of induced emf in the secondary coil is

1) 46V 2)2.3V 3) 0.368 MV 4)0.23mv
[2]

di 25
e=M —92x10° _

dt et =2

The de Broglie wavelength of an electron moving with a velocity of 1 5x 108 m/sisequal to
that of a photon. The ratio of kinetic energy of the electron to that of the photon

(C = 3x10° m/s)

1) 2 2)4 3 1 4 1
) ) ) 5 ) 2
[4]
Ratio:L

2C
_15x10° 1
T 2x3x108 4
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96.

97.

98.

99.

Sal:

Sal:

Sol:

Sol:

A proton when accelerated thrugh a potential differnce of V, hasa de Broglie wavelength 2

associated with it. I f an alpha particleisto havethesamedeBrogliewavelength ; , it must be
accelerated through a potential difference of

1) — 2) — 3) 4V 4) 8V

_w

“ 8
Thehalf lifeof Rg? is1620years. Then thenumber of atomsdecay in one second in 1 gm of
radium (Avogadro number = 6.023 x 10%)

1) 4.23x10° 2) 3.16x 109 3) 3.61x10%° 4) 2.16x10°
[3]
dt
0.693 6.023x 103

~ 1620 % 365 x 86 x 400 \ 226

=3.61x10"

The half life of a radioactive element is 10 hours. Thefraction of initial radioactivity of the
element that will remain after 40 hoursis

1 1
1) > 2) 6
(2]

After 4 half lifes

1
3)

) 4)

N

No _No
2° 16
L le _ _ 20 100
Inatransistor if 7 =2 and 7~ = 8. If ¢ variesbetween = and ——, then thevalue of B
le lg 21 101
liesbetween
1) 1-10 2) 0.95-0.99 3) 20-100 4) 200-300
(3]
o
p= l-«a
20/ 21 100/101
ﬂlzl_zozzo ﬂzz _@_:100
21 101
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100. Match column A (layersin the ionosphere for skywave propagation) with column B ( their

height range) :
Column A Column B
I) D-layer a) 250-400 km
I1) E-layer b) 170-190 km
1) F, -layer ) 95-120 km
IV) F, -layer d) 65-75 km
The corrent answer is
I [l [l v I I "l v
1a b C d 2) d C a b
3)d c b a 4) C d c b

Sal: [3]

101. Thegravitational field in aregion is given by equation E = (5f+12j)|\1 /kg. If a particle of

mass2 kgismoved from theorigin tothepoint (12m,5m) in thisregion, thechangein gravita-
tional potential energy is

1) -225J 2)-240J 3)-245J 4)-250J
Sol: [2]
dv=—E.dr

— (5 +12]).127 +15])  =(60+60)=—120
U = mdv = 2x(—120) = —240J

102. Thetimeperiod of a particlein smpleharmonic motion is8s. At t=0, it isat themean position.
Theratio of thedistancestravelled by it in thefirst and second secondsis

1 g 1 I's
D3 277 92 KNG
Sol: [3]
. 2m A A A 1
= Asn—x1—— =A—— A= -
A 8 N 2 Y, ~2-1

103. Atension of 22 N isapplied to a coppper wire of cross-sectional area 0.02 cm? Young’s modu-
lusof copper is1.1x10" N/m2and poisson’s ratio 0.32. The decrease in cross sectional area will

be
1) 1.28x10 ®cn? 2) 1.6x10 %cn? 3) 25610 ®cent 4) 0.64x10 %cnt
Sol: [4]
y:F_><|’ e/l :iz _32 1 :10_4
Ae Ay 0.02x10*x1.1x10"
_Ar
r Ar Al Al

T=TAY ;—:al—zo.sle—:o.sleo-“:32><10—6
= r
r

1AA
ET:O'BZX ell AA= 0.64x10 °cm?
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104. Drops of liquid of density “d” are floating half immersed in a liquid of density p. if thesurface
tension of theliquid isT, then theradiusof thedrop is

e e [ [a
)\ 9@ —p) )\ g2d—p) )\ a2d— ) )\ a(ad —3p)

Sal: [3]
gwr:"dg = %wrspg +T x27r
_ 3T
g(2d—-p)

105. A pipe having an internal diameter ‘D’ is connected to anther pipe of same size. water flows
into the second pope through ‘n’ holes, each of diameter ‘d’. If the water in the first pipe has
speed “V’, the speed of water leaving the second pipe is

D?v nD?v nd?v dv
1 2)—— 3 4
)ndZ ) d2 ) D2 )nd2
Sol: [1]
2 2 2
W{E] Xﬁ:[ﬂ] X9t -
2 2 nd?

106. When aliquid isheated in copper vessel its Coefficient of apparent expansionis gx10°/°C.
When the same liquid is heated in a steel vesel its coefficient of apparent expansion is
24x10°¢ /° C.. If coefficient of linear expansion for copper is 18x10 ¢ /° Cc.the coefficient of
linear expansion for steel is

1) 20x10°°/°C 2)24x10°¢/°C 3)36x10°¢/°C 4)12x10°°/°C
Sol: [4]

Va, + 30, = 7,4, + 30,
6x10° +3(18x10°) = 24x10°° + 3a,
a,=12x10°/°C
107. When thetemperatureof abody increasesfromTtoT + A T, itsmoment of inertiaincreases

fromltol +A 1. If o isthecoefficient of linear expansion of the material of thebody, then

Al
T is (neglect higher ordersof «

AT 20
1) anT 2) 2a AT 3)7 4)A—T
Sal: [2]
» 2
AI_': 2%: 2aAT Al—I:ZQAT

108. A sound wave passing through an ideal gas at NTP produces a pressure change of 0.001
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dyne/cm2 during adiabatic compression. The corresponding changein temperature (v =1.5
for the gasand atmospheric pressureis 1.013 x10° dynes/cm?) is

1) 8.97X10*K 2) 8.97X10°°K 3) 8.97X10 %K 4) 8.97X10°°K
Sol: [3]
T p"” =Const
y—1
TP
= AT ~
T=(p)Ll— Sy
g T Yy P

109. Work donetoincreasethetemperature of onemoleof an ideal gasby 30°C, if it isexpanding
under the condition \y  T%2 is, (R =8.314 J/mole/° K)

1) 116.2J 2) 136.2J 3) 166.2J 4) 186.2J
Sol: [3]

vaT 2?3
Poz\/v
P = kv

W:fp5V

w= [

:kv3/2

3/2

2/3f1v”2:2/3m/

Jv
= [2/3NRT],

=2/3X11X8.3X30
=166.2

110. Power radiated by ablack body at temperature T, isP and it radiates maximum energy at a
wavelength )\ .If thetemperatureof theblack body ischanged from T, toT,, it radiates maxi-

mum energy at a wavelength al Thepower radiated at T,is

2
1)2pP 24P 3)8P 4)16P
Sol: [4]
p, (A P 1
PaT a1/ PL— |22 LSS _ep
aT‘a o, LJ T P, =16R =16P
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Sol:

Sol:

112.

113.

111. Two solid spheres A and B each of radius ‘R’ are made of materials of densities p, and p,

respectively. their momentsof inertiaabout adiameter are | , and |, respectively. Thevalue

IA
of 7 is

g

Pa Pe Pa P
S S o
[3]

1, _ 2/5M,R,’
I, 2/5M,R?

4137R°P,
4/3rR%p,
_Pa

PB

Assertion (A) : Themoment of inertia of asteel sphereislarger than the moment of inertia
of awooden sphere of same radius.

Reason (R) : Moment of inertiaisindependent of mass of the body
Thecorrect oneis

1) Both (A) and (R) aretrue, and (R) isthe correct explanation of (A)

2) Both (A) and (R) aretrue, and (R) is not the correct explanation of (A)

3) (A) istruebut (R) iswrong

4) iswrong but (R) istrue

When the engine is switched off a vehicle of mass ‘M’ is moving on a rough horizontal road

with momentum P. I f the coefficient of friction between theroad and tyresof thevehicleis

thedistancetravelled by thevehiclebeforeit comestorest is

D5 9 2l 35 PRk
mM°g P? 29 2449
[1]
phmgs =2
_ P
2M*1.9
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114. Choose correct statement

Sol:
115. Aball ‘A’of mass ‘m’ moving along positive x-direction with kinetic energy ‘K’ and momen-

Sol:

(A) The position of centre of mass of a system is dependent on the choice of co-ordinate system.
(B) Newton’s second law of motion is applicable to the centre of mass of the system

(C) Internal forces can change the state of centre of mass.

(D) Internal forces can change the state of centre of mass.

1) Both (A) and (B) are correct 2)Both (B) and (C) are wrong

3)Both (A) and (C) arewro ng 4)Both (A) and (D) arewrong

[4]

tum P undergoeselastic head on collision with a stationary ball B of mass ‘M’ After collistion

K
the ball A movesalong negative X-direction with kinetic energy — ,Final momentum of B is

3 < 4) 4P

w|T

1)P 2)
[3]
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116. In Atwood’s machine, two masses 3 kg and 5 kg are connected by a light string which passes
over africtionlesspulley. Thesupport of thepulley isattached to theceiling of acompartment
of atrain. If thetrain movesin a horizontal direction with a constant acceleration 8 ms? the

tension in thestringin Newtonsis (g = 10ms2)

1) 3.75 2)75 3) 15 4) 20
Sol: Bonus

8 2

117. The velocity ‘v’ reached by acar of mass ‘m’ at certain distance from the starting poing driven
with constant power ‘P’ is such that

2
1) Va£ 2) V2a£ 3) V30z£ 4) Va[S—PJ
m m m m
Sol: [3]
1/ 2mv?
p o

t
118. Itispossibleto project aparticlewith a given velocity in tow possibleways so asto makethem
passthrough apoing p at ahorizontal distancer from thepoint of projection. if t and t, are

timestaken torach thispoing in two possible ways, then the product tt, isproportional to

1 1
1) ? 2)r 3) r2 4) I’_2
Sal: [2]
-I-l: 2using
g
-|-2:2ucose
g

2 -
Tsz _ 2u-siné coso

_r
g g
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119. Sum of magnitudesof twoforcesactingat apoint is16N. if their resultant isnor mal to smaller
force, and hasamagnitude8 N, then forcesare

1) 6N, 10N 2) 8N,8N 3) 4N, 12N 4) 2N, 14N
Sol: [1]

la—=x

X
(16— x)" =8 4 x2

256 + x* — 32X = 64+ X°

32x =192
x:g: 6
32

- forces 6N, 10N

120. Thelength of a pendulum ismeasured as 1.01 m and time for 30 oscillationsis measured as
oneminute 3 seconds. Error iength is0.01 m and error intimeis3 secs. Thepercentageerror
in the measur ement of acceleration dueto gravity is

11 2)5 3)10 4)15
Ag_ Al 24T
Sol: [3] g | T
CHEMISTRY
121. 4-Hydroxy acetanilide belongsto which of thefollowing ?
1) Antipyretic 2) Antacid 3) Antiseptic 4) Antihistamine
Ans:[1]

Sol : Benzene - 4-hydroxyacetanilideis an Antipyretic (theory)

NHCOCH,

OH

122. Thesiteof action of insulinis

1) Mitochondria 2) Nucleus 3) Plasmamembrane 4) DNA
Ans: [3]
Sol : Thesite of action of Insulin is Plasmamembrane ( Theory)
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123. Themonomer of neopreneis

1) 1,3-Butadiene 2) 2-Chloro-1,3-butadiene
3) 2-Methyl-1,3-butadiene 4) Vinyl chloride
Ans: [2]

1 2 3 4
Sol :(Theory) CH, = C— CH= CH; 2_chloro-1,3-butadiene

Cl

124. Identify A and B in thefollowing reactions

NGO,
LiAIH Q= N
Be— Fe
A B

NO,

P
_c CH, — N— CeHs

2) CGHS_N =N— C6H5

3) CGHS_N =N— C6H5

=2 (2 =
S o

Cl

NO,

4) CGHS - NH2

&

Cl
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Ans: [3]
Sol : Reactions of Nitrobenzene .( Theory)

NO, NO,
@ Cl,/Fe @\ (A)
—_—
Cl

m-chloronitrobenzene

LiAIH,
(Reduction)

> CegHs - N=N-CgHs  (B)

Azobenzene

125. What isthe product obtained in the reaction of Acetaldehyde with semicarbazide ?

O
I

1 2) H,C - CH = N-NH
@)
HiC — C = N— NH—C— NH,
3)H,C-CH=N-OH 4)
CHj
Ans:[1]

Sol : (Theory) Reaction of Acetaldehyde
CH;—C—H + NH,— NH—CONH; —»
I
O
CH;—CH = N— NH — CONH,

Acetaldehyde semicarbazone + H,O
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126. Compound -A ( C,H,O) undergoesfollowing reactionstoform B and C .
Identify A,Band C

c :Zn- Hg/HCI CaHeO |,/NaOH _
A
s B C
0
1) HyC— lcl: — CH, CHI, H3C - CH, - TG
2) HC==C — CH,0H CHjl H3C - CH; -CH; - OH
|H
3) HyC - CH,- CHO CHl HsC - CH -CHj
OH
O
2 H,C— !;_ CH, CHI5 HsC - CH - CH;
OH
Ans: [1]

Sol : Theory ( Reactions of Acetone)

CH; — CH,— CHj ‘Zn-Hg/coanI

-

CHCOCH; _1o/NaOH _ ()

Clammensen's ~ Acetone Halofrm

reduction (A) Reaction (B
©) lodo form

Propane
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127. ldentify theproduct in thefollowingreaction

OH
CHCl,
—— > product
NaOH
CHO OH OH COM
_~ CHO _~ COH

Ans: [2]
Sol : Theory ( Reaction of Phenol)

OH OH
CHCly/NaOH

.
Y

Reimer.Tiemann's
Reaction

CHO

Ortho-Hydroxy benzaldehyde
(Salicylaldehyde)

128. With respect to chlorobenzene, which of thefollowing statementsisNOT correct ?

1) Cl isortho/paradirecting 2) Cl exhibits+M effect
3) Cl isring deactivating 4) Cl ismetadirecting
Ans: [4]

Sol : Theroy ( Directiona Nature of chlorine)
Cl- isnot ametadirecting group
Cl-isan ortho, paradirecting group
Cl- isan electron with drawing group ( - group)
Cl-isa+M group ( dueto one pairs of electron of chlorine)
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129. Match thefollowing
List-I
A) Acetaldehyde, Vinylalcohol
B) Eclipsed and stagger ed ethane
C) (+)2-Butanal, (-) 2- Butanol

List-lI

I) Enantiomers

[1) Tautomers

[11) Chainisomers

D) Methyl -n-propylamineand DiethylaminelV) Confor mational isomers
V) Metamers
(A) (B) (©) (D)
n vy (V)
2 (I vy (1 V)
3 V) O (V) (1
4 (V) 0 () (1)
Ans:[2]
Sol : Theory
A) Acetaldehyde, Vinylalcohol - Tautomer s(I1)
B) Eclipsed and stagger ed ethane - Confor mational isomers
C) (+)2-Butanal, (-) 2- Butanol - Enantiomer (1)
D) Methyl -n-propylamineand Diethylamine - M etamers
130. Which of the following statementsisNOT correct ?
1) The six carbons in benzene are sp? hybridised
2) Benzenehas (4n+2)  electrons
3) Benzene undergoes substitution reactions

4) Benzene has two carbon-carbon bond lengths, | 542 — 1.34:;

Ans: [4]
Sol : Theory
In Benzene C-C bond length is 1.39 A° due to resonance
131. Different conformationsof thesamemoleculearecalled
1) Isomers 2) Epimers 3) Enantiomers
Ans: [4]
ol : Theory . The other name of confomratoinal isomerism is Rotamerism and the different comfomations
arecalled Rotamers
132. Thechlorination of ethaneisan examplefor which type of thefollowing reactions ?
1) Nucleophilic substitution 2) Electrophilic substitution
3) Freeradical substitution 4) Rearrangement

4) Rotamers

Ans: [3]

Sol : Theory . Chlorination of ethane in presence of sunlight is an example for free radical substitution
reaction.

133. Thepair of gasesresponsiblefor acid rain are
1) H,, O, 2)H,C, O, 3) NO,,SO, 4) CO, CH,

Ans: [3]

Sol : Theory . The cause of Acid rain in due to oxides of Nitrogen and sulphur ( NO, and SO,)
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134. Inphotoelectric effect, if theenergy required to over cometheattractivefor ceson theelectron,
(work functions) of Li, Na and Rb are 2.41eV, 2.30eV and 2.09eV respectively, the work
function of ‘K’ could approximately be in eV
1) 2.52 2)2.20 3) 2.35 4) 2.01

Ans:[2]

Sal : (Theory)In 1A group from Li to Cs(Top to bottom) IPvalue decreases. Thereforethe energy required
to overcomethe attractive forces on the electron in potassium should beless than sodium and more
than Rb
Li =241ev Na= 2.30eV K= 2.20eV Rb=2.09eV

135. Thequantum number which explainstheline spectra observed asdoubletsin case of hydro-
gen and alkali metalsand doubletsand tripletsin case of alkaline earth metalsis
1) Spin 2) Azimuthal 3) Magnetic 4) Principa

Ans:[1]

Sol : Theory Principle , Azimuthal and magnetic quantum number are not enough to explain the line

spectra observed as doublets in case of hydrogen and akali metals and doubl ets and tripletsin the
case of akaline earth metals. This suggests the presence of fourth quantum number spin quantum

number

136. Which one of thefollowing cannot form an amphoteric oxide ?
1) Al 2) Sn 3) Sb 4) P

Ans: [4]

Sol : Theory .Phusphorusisanon.metal .Thereforeit formsonly Acidic oxide

137. Theformal chargesof C and O atomsin CO, ( - o = — O ) are, respectively
1)1-1 2)-1,1 3) 2,-2 4) 0,0

Ans: [4]

1
Sol : Formal charge= N, - N,, _ENBP]
-, =No.of electronsin the valency shall inthe free atom
NLp = No.of electronsin line pairs
N, = No.of electronsin Bond pairs

:b:Czbz

1
Qf=6—4—5M)

1
Qf=6—4—EM)

0

0

138. Accordingto molecular orbital theory, thetotal number of bonding electron pairsin O, is
1) 2 2)3 3)5 4) 4
Ans: [3]

Sol : *1s2 6 2s’|c2p.’
2P} |=|n2Px’ n*2pl:1t*2p;
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139. Onemoleof N,H, loses 10 molesof electronsto form anew compound Z. Assumingthat all the
nitrogens appear in the new compound, what is the oxidation state of nitrogen in Z? (
Thereisno changein the oxidation state of hydrogen)

1-1 2)-3 3) +3 4) +5
Ans: [3]
-2 +1
Sal : N2 H4
NE 5
2 #
N H,
NG o
()

140. Which oneof thefollowing equationsrepresentsthevariation of viscosity coefficient (n) with
temperature(T) ?

1) T]:Ae_E/RT 2) T]=A€E/RT 3) T]=14€—E/k7’ 4) T]=Ae_E/T
Ans: [2]
Sol : Theory

T]:A.eE/RT

141. The weight in grams of a non-volatile solute (M.wt:60) to be dissolved in 90 g of water to
produceareéelative lowering of vapour pressureof 0.02is

1) 4 2)8 3) 6 4) 10
Ans: [3]
Sol : Numerical
P'-P w M
0 :x2:_x_
P m W

w=wt of solute

m= mol wt of solute

W = wt of solvent

M= molut solvent
X,=Molefraction of solute

0.02 _w 18
60 90
w=6gm
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142. Theexperimentally determined molar massof anon-volatilesolute, BaCl, in water by Cottrell’s

method, is
1) equal to the cal culated molar mass 2) morethan the cal culated molar mass
3) lessthan the cal culated molar mass 4) double of the calculated molar mass
Ans: [3]
Sol : Theory
When an ionic compound like BaCl, dissolves in water it ionises ( i€) the number of particlesin-
Creases.

. Theobserved mol wt of any ionic compound islessthan the calculated ( Theoritical ) Mol.wt

143. Thenumber of molesof electronsrequired to deposit 36 g of Al from an aqueoussolution of Al
(NO,) ,is(At. wt. of Al = 27)

1) 4 2)2 3)3 4)1
Ans:[1]
Sol : Theory
Atwt 27
: Al = =—=9
Eq: wt of W 3

To deposit 9g ( 1gm equivalent ) of
Aluminium=1F of electricity required
= 96500 colomb electricity required
= 1 mole of electronsrequired
. To deposit 36g Al=4 moles of electrons required.

144. Theemf (in V) of a Daniel cell containing 0.1 M ZnSO, and 0.01 M CuSO, Solutionsat their
respectiveelectrodesis (EZLF =0.34V;E’ .. =0.76V)

ICu Zn“"|zn
1) 1.10 2) 1.16 3) 1.13 4) 1.07
Ans: [4]
Sol : Numerical
. duct.
E., = Efell - 0.06 log ((Ilif”o uC S)
eactlon)
I:Egell = Efathode - Ez(z)node:l
At anode
n—7Zn"" +2e
Cu* +7Zn—> Cu+Zn**
At cathode Cu** +2¢ —>Cu (001 (014
-1
E,, =[0.34-(-0.76) ] —O'zﬂlog 182
2+
_po 00, [Zn } =1.1-0.03log10
ol el 2 [c&] =1.1-0.03

=1.07V
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145. Which oneof thefollowing elements, when present asan impurity in silicon makesit a p-type
semiconductor ?

1) As 2)P 3)In 4) Sb

Ans: [3]

Sol : P-type semi conductor is prepared by doping IV A group element (Si) with 111A group like B, Ga,
In,etc

146. Which one of the following statements is correct for the reaction
CH_COOC H_+NaOH — CH_COONa+C H_OH

(aq) (a0) (ag) (a0
1) Order istwo but molecularity isone 2) Order isone but molecularity istwo
3) Order isone but molecularity isone 4) Order istwo but molecularity istwo

Ans: [4]
Sal : (Theory) Soapnification of ester is asecond order reaction and molecularity of the reactionistwo.
Rate = kester )1( NaOH )1

147. The catalyst and promoter respectively used in the Haber’s process of industrial synthesis of
ammoniaare

1) Mo, V.,O, 2) V.0, Fe 3) Fe, Mo 4) Mo, Fe
Ans: [3]
Fe— Catalyst
Sol : Theory M, - promotor .
Ny +3H, = = 2NH;  AH =-224kcl

148. Which oneof thefollowing statementsisNOT correct ?

1) The pH of 1.0 x 108 M HCl islessthan 7.

2) Theionic product of water at 25°Cis 1.0 x 10*mol? L2

3) Cl" isaLewisacid.

4) Bronsted - Lowry theory cannot explain the acidic character of AICI,.
Ans: [3]
Sol : Theory

Cl~ isalLewisbaseand not aLewis acid

149. | )of water at constant pressureis75J.K2. molt. Theincrease
in temperature(m K) of 100 g of water when 1 K .J. of heat issupplied toit is
124 2) 0.24 3) 1.3 4) 0.13

Ans:[1]

Sol : Numerical

Molar heat capacity (C,) isfor 1 moleto rise the temperature by 1°C
-, For 18g water = 75J.k*.mole?

AH = nC At

1000 = @ 75xt
18

t=24
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150. Gelly isa colloidal solution of
1) Solid in liquid 2) Liquidinsolid ~ 3) Liquid in liquid  4) Solid in solid
Ans:[2]
Sol : Theory
Gelly isacoloida solution of liquidin solid
151. Theproduct (s) formed when H,O, reactswith disodium hydrogen phosphateis

1) P,O,,Na, PO, 2)NaHPO,,H.O, 3)NaH,PO,,H,O 4)NaHPO,,H,0O

Ans: [2]

Sol : Theory
H,O, can form addition compound with Disodium hyderogen phosphate
Na,HPO,.Na,HPO,.H,0O,

152. Which of thefollowing isNOT correct ?
1) LiOH is aweaker base than NaOH 2) Sdlts of Be undergo hydrolysis
3) Ca(HCO,), issoluble in water
4) Hydrolysis of beryllium carbide gives acetylene
Ans: [4]
Sol : Theory
Hydrolysis of Beryllium carbide given methane

153. What isZ in thefollowing reactions ? BCl +H —Zoc> X+HCl  x _metviaion_, 7

1) (CHS)BHZ 2) (CH3)4 BH, 3) (CH3)3 BH, 4) (CH3)6 B,
Ans: [2]

Cu-Al
BCI3 + H2 — i B(ZI—;6+ HCI
X

Sol : B H +4CH CIM)(CH ) B.H

2 6 3 34 2 2

(X) (2)
154. Which one of the following elementsreduces NaOH to Na ?

1S 2) Pb 3)C 4) Sn
Ans: [3]
Sol : Theory

6NaOH +2C — %y 2Na+2Na2C03+3H2T

Here carbon act as raducing agent
155. Which one of thefollowingisused in the preparation of cellulose nitrate ?
1) KNO, 2) HNO, 3) KNO, 4) HNO,
Ans: [2]
Sol : Theory
One of the use of HNO, isused in the preparation of cellulosenitrate

Sri Chaitanya Page.No : 46



ENGINEERING (CODE-D) EAMCE1 -2012 Date . 12-U5-12

156. Theoxoacid of sulphur which containstwo sulphur atomsin different oxidation states

is
1) Pyrosulphurous acid 2) Hyposulphurous acid
3) Pyrosulphuric acid 4) Persulphuric acid
Ans:[1]
Sol : Theory
O
I, 52
H-0-s '~ —— s —O0—H
[ |
@) O

157. Bond energy of Cl,, Br,and |, follow the order

1) Cl,>Br,>1, 2) Br,>Cl>1, 3) 1,>Br,>Cl, 4) 1,>Cl,>Br,
Ans: [1]
ol : Theory

Bond energy order is Cl_>Br > 1

158. Assertion (A) : The boiling points of noble gasesincreases from Heto Xe.
Reason (R) : Theinteratomic van der Waalsattractiveforcesincreasesfrom Heto Xe,
The correct answer is
1) Both (A) and (R) are true, and (R) is the correct explanation of (A)
2) Both (A) and (R) are true, and (R) is not the correct explanation of (A)
3) (A) istrue but (R) isnot true
4) )(A) is not true but (R) is true
Ans:[1]
Sol : Theory

From Heto Xethe Atomic sizeincreases. Therefore the Vanderwalls force of attraction increases.
Asaresult the boiling point increasesfrom Heto Xe.

159. A coor dinatecomplex contains co*,Cl- and NH.,. When dissolved in water, one mole of
this complex gave a total of 3 moles of ions. The complex is

1) [CO(NHs)JCIs 2) [Co(NHa)SCI}CIZ
3) [CO(NH3)4 CIJCI 4) [Co(NHs)g CIJ
Ans: [2]
Sol : Theory

[cafwi) e, [calww ) o]+ 20

. Totally 3-moles of ions are produced.
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160. Ni anodeisused in the electrolytic extraction of

1) Al 2) Mg

3) Na by Down’s process 4) Na by Castner’s process
Ans: [4]
Sol : Theory

In castners process of the extraction of sodium, Ni act asanode
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