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. Time : 3 Hours “ A ' Marks : 160

Instructions :

(i) Each question carries one mark.

(P8 (DH & ¥ S8y Eod. ’

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

" you. '

BMD ad)s (D8 (HH)H asads TUS® HOTS HSrGEING D50)5°0 @A

500D w08 1, 2, 3 B¢ 4 S 3038 OMR J&rgesd H(@sws® (9%

VowoR0VS Dopgho DBES wr/ewrE wrd rowod D) GHTHrA0D VodHH T,

e ————

MATHEMATICS
1. If fix) = x? — 2x + 4 then the set of values of x satisfying f(x — 1) = f(x + 1) is
f(x) = x*> — 2x + 4 wond f(x — 1) = f(x + DR &)RD0T x 0o HNd
(1) {-1} (/2({4, 1}
3 {1} @ {1, 2}

2. The number of real linear functions f(x) satisfying f(f(x)) = x + f(x) is
f(f(x) = x + fix) D $)RDT ays ThHasH (dFoasiren f(x)v Bowg

o . IR X
3) 5 4) 2
=
3. The remainder when 7" — 6n — 50 (n € N) is divided by 36, is \§ \“‘-‘\" o s
- g
®8neN &8 7"-6n-509 36 & wrhosm 5Ty 4o MK“ :
i : @) 23 Rt
(3) 1 (,clrj/ 21
Rough Work i R o W 0
By, _.l__ty‘— o ™, '\A l thf- \'. r:( [ [ ]\ «
S\k“b"‘.l 5 ’]\dw \:ik : ;3!::-{ = Y{\ _}.;\-3( BEANE.
b ¢ )._fi/)f’ .]L \-_
I\ L)
(o
E 2016 A _ A 1Q
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4. Consider the system of equations
ax + by + cz =2

bx +cy +az=2

cx +ay + bz =2
where a, b, ¢ are real numbers such thata+ b +¢ =0,

Then the system

v(,la)/ has two solutions (2) is inconsistent
M unique solution (4) has infinitely many solutions

5 R Dopgew a, b, cw a+b+c=-0@6505¢3.m' G0B H¥8m 55-55}9
J ax +by +cz=2 :
l bx +cy +az=2
cxX +ay + bz =2
| S0 8808, ebypds & HgS
(1) Bods FGsen €D @owod (2) wHoiso
(3) 938 ¢S Kobd (4) vdod JLdSn ¥wd

. |

5. Suppose A and B are two square matrices of same order. If A, B are symmetric matric

' then AB = BA is |
' a symmetric matrix V‘A skew symmetric

£

(3) a scalar matrix (4) a triangular matrix
;| A,Ben 23 4848 Ko Bod SIS0 Sr@50d80s8. A,Be 0 5-BET
E AB - BA
| (1) 28 Fad Sr88 (2) =8 3 oS SrB88
L () of ©bd S8 4) o8 (Bbe SrBE

Rough Work R
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x+1 2x+1 3x+1
6. If A(x)=|2x+1 3x+1 x+1
3x+1 x+1 2x+1

1
then IA(x)dx =
0

x+1 2x+1 3x+1
A(X)=[2x+1 3x+1 x+1| wond
3x+1 x+1 2x+1

y i
®D P& jA(x)(_lx=

wn

(1) -15 L@)/—lz - B) -30

(%) —2

i

= o < . 1
7. Ifz=x+iyis a complex number such that z* = a + ib, then the value of —— (x + —X] -

1
%088 pomgz=x+iy8 7' =a+ibwond, wdHypd
‘(}\/17 @) -2 @) 0

a’+b’ a b

L3
a’+b’la b

@) 2

8. The locus of z satisfying |z |+ |z—-1|=3

(3) an ellipse :
! lz]+]z-1]=3 &)250T z Dodd&o
(1) =8 Sydo

(3) a¥ cﬁg Sydo

is
(1) a circle \-Qja/pair of straight lines

) a parabola

(2) & JEI Ty snifyo
(4) =¥ Dodowdho

Rough Work
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9. If the point z = (1 + i) (1 +2i)(1+3i)... (1+10i) lies on a circle with centre at origin
and radius r, then P =
Saro Dok Sodomder, Tg>go 1 KOAD SHyZo> Do z=(1+1) (1+2)
(1 +3i)... (1 +100) 808, edypd =
(1) 10! ‘y/;xaxw...xm_
3) ZTx5x%x 10 x.... % 101 4 11!
10, The minimum valueof |z—- 1|+ |z -5 | is
lz-1]|+]z-5| 0¥ E0Q do0d
(1) 5 9/4 3 (4) 2
11. The number of real roots of | x |2 =5/ x|+ 6 =101is
|x|2-5/x[+6=08 Ho oS Swroce Dowg
2 @ 3 o) 4 @ 1
12. If a, P are the roots of x2 — x + 1 = 0 then the quadratic equation whose roots are ™",
B201S jg
o, Ppeooxt—x+1=08 Sorer®8, o, B g Saroreomr Ho 3§ DESmo
(1) *-x+1=0 ' \9/§+x+1—0
B) ¥ex—1=0 (4) x2-x-1=0
13. If o, B, v are roots of x> —5x +4=0then (& + P> +y¥’)? =
o, B,y o X} =Sx+4=08 s’amwgé @D pdd (a3+B3+y:‘)2'=
(}) 12 (2) 13 (3) 169 (4) 144
Rough Work
! no IO ‘ -
" R b -
0 )
= S
Vo b = >
o 2 o 5:& l & \
b (= ! ;
0 [ =k -
E 2016 A i 4 Q \ S
: < )
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14. . Suppose a, B, y are roots of x> + x2 +2x + 3 =0, If f(x) = 0 is a cubic polynomial equation
whose roots are o + B, p + v, y + o then f(x) =

o By} +xP+2x +3 =028 Srorossod. of Do abudd HHoESmo

fx) =08 a+B,B+y1.7+aeo SrerBS f(x) =
M) L+22-3x-1 . ) ¥+ 3x+ 1
(3) x¥*+2x*+3x -1 4) x> +2x%+ 3x + 1

1S. The number of 4 letter words that can be formed with the letters in the word EQUATION
with at least one letter repeated is '

EQUATION &3 $&06°0 vgoroddT@Wriod %o o8 wgdo :@;so«:;gém:aw
Q)8 4 oo dore HDowg

" (1) 2400 (2) 2408 (3) 2416 /(A—)' 2432

16. The number of divisors of 7! is

7! Bog) rzsto }’aospg

(1) 24 .,é{)‘ 72 (3) 64 (4) 60
17. The sum of the series fliapt e 3 U
=F jf./ﬂ“.E*p-(f?“‘%‘/}’/{\V
2(1} 2><5[1J2 2x5x8[1]3 A, 7 et LR
1+—| = |+ + — . . ST
3(8) 3x6(8) 3x6x9(8 ' -y
is | v ( {-‘““"\)
; P 3 P.z 'ﬁ/llr"*' ' (“ . )
5 1+3[1 ,2x5(1 +2x5x8(l) » : g g i
L 3(8) 3x6\8) T3x6x0\8) T b s
_ o A |
3&3%0 4 - y ¥V ¢
g @ \}/@ 4 V81
; - 3) = 4) —
W & = 3) I "=
'Rnugh Work - 7 - v/,
- a\' - : ,;b\ '\ l’ ’ F\\l - :: )
g B . EZT/‘ / (‘ ™ ¥
b Fa® '?/’53

L®

: ' \5% $ '
£ gﬂ-r\,/ // s (
7l { ( U N\ L Mg PR % -
E 2016 A / PR ¢ (; nl Y4 L_Q ) e
Q = ; ;

N ,-J\I T 4 )/ » .'1/ - I|ll .-;,

)
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1)C2 + 2C7 + 5C3 +... + (O - et =

18. If C_denotes the binomial coefficient "C, then (~
L+ En-1C =

Somgo "C D DR DCG 2c% * 5C3 -+ .

. =2y 26, (2 (EZZE]Z"CH

(3) >+ 3n)2ncn }/[i%i)zﬂcn+|

o3 o330 BV

— B+D+E =
1) A+C 2 A-C 3) 2A+C 4) 2A +2C

4
20. If cos 0 + cos’ [%T-t- +9] 4 cos3(—;+9] = a cos 30, then a =

4
cos’0 + 0053[-231+9] =5 cosa‘[—;l+8) = a cos 30 ©@OoN S, @K:;JJ::&J a=

1 3 5 7
i v i @ o 5
4 P 4 4
21 cos13°—sin13° 1 3
* cosl3°+sinl13°  cotl48°
1
() 1 Lt 3) 0 @ 3

Rough Work
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22. Ifcos x +cosy+cos a=0 and sin x + sin y + sin o = 0, then cot(x;y) -

| cos X +cosy+cosa=0 50050 sin x + siny + sin ¢ = 0 wond, cot[xzy) =

| (1) sin Mcos o (3) tan a | (4) cot a

23. If f(x) = cos® x + cos? 2x + cos? 3x, then the number of values of x € [0, 2n] for which
fix)=11is

f(x) = cos? x + cos? 2x + cos? 3x wond f(x) =1 eTWogom ¢od [0, 21] &* x dendo

"o':odspg -
(1) 4 ua/s ! @) 3 @ 10

24. The value of x which satisfies sin(cot™' x) = cos(tan™ (1 + x)) is

sin(cot™! x) = cos(tan™' (1 + x)) ® 63%‘&363 X Qe
1 A |
(1) 5 \HZE

3) -1 @1

25. For © E{O, g] i se,;_:h‘1 (cos 0) =

: 2 .
_ GE(O'EJg' sech™ (cos 0) =

eyl 0
(1) log tan[ngEJ Mg tan[g-+5)

| .
(3) log [4+2 (4) log|tan =3
Rough Work
E 2016 A 7Q
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A

\2
! 26. If A ABC is such that ZA = 90°, ZB # ZC, then — “’?51 (B-C) =
-0
|
' 2
A ABC &° ZA =90° /B # ZC @ond — cl sin(B-C) =
. e
£ PG
| 3 | 4 =
3 1 | @ 3

27. In A ABC, if 8R? = a% + b% + ¢?, then the triangle is a

(1) right angled triangle (2) equilateral triangle
(3)~“scalene triangle (4) obtuse angled triangle
) A ABC &* 8R? = 2% + b% + ¢? wond o |8ghzo
; (1) oo 5'a (Bzo (2) dH wrow (8ghwo
Y (3) dhd wEro (Bhmo | (4) %8 & Bghzo

28. In AABC, if 2R + r =r1,, then ZB =
AABC &* 2R +r =1, wond /B =

&3

W 3 ' @

4
iy

0|3

® ¢ @

—— —— — _ —_—

29. ABCDEF is a regular hexagon whose centre is O. Then AB+AC+AD+AE+AF is
So8dx O Ko (¥ @doyz ABCDEF. @dypd: AB+AC+AD+AE+AF =

(1) 2A0 2) 3A0 @(sm AO
Rough Work 3
|
|
|
E 2016 A - 8 Q
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30. ABCD is a parallelogram and P is the mid point of the side AD. The line BP meets the
diagonal AC in Q. Then the ratio AQ : QC = .

ABCD 2,§ d&r0dd ﬁéadéaa:o. oo AD § P Sodlg Dodo. T BP 28go ACD
Q 38 Eend0b. vdypd 38 AQ:QC=

1 1:2 Qy2:1 &) £:3 4 3:1

31. The vectors 2i—3j+k,i—2j+3k,3i+j-2k

(1) are linearly dependent - (2) are linearly independent
| (3) form sides of a triangle y/ are coplanar

w8do 2i-3j+ki1-2j+3k31+)-2k
(1) S Hord¥ HdF : (2) domr Hgdod DO

() 2f (BPzo TwE) Fusvew vHoron (4) BSOS HdFeo

_15]'=2, |€|=3 and b, ¢ are perpendicular.

32. @, b, € are three vectors such that |a|=1,
If projection of b on @ is the same as the projection of T on @, then |’E—B+E| =

Soardy HBF00 @, b, € o |7]=1,|b|=2,

E|=3 oS> b, T o wowonr € 57) 0.

T bIEBo. @ T DFBo dIr3DT edydo |d-b+| =

LS

AhrA  OF O @) a1
C
Rough Work L, - ;/ " ‘_________:_fﬁ
| ) : N ? r, > Y . Jf
B 1.7 :
E 2016 A 2Q
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33. If @, b, ¢ are unit vectors satisfying the relation @ + b + /3 € = 0, then the angle
between a and b is >
GBS HBHe 8, b, T o HowoFo T+ b + V3T =0 Syn0EB0E wbHpdo
a, b o Sogg §mo

1y = 2=
(i, = @
oy y
3 @) 2

34. a is perpendicular to both b and ©. The angle between b and T is —2?“ If |5‘=2,

|b|=3, |c|=4, then t.(axb) =

a 38 b, o BoloBE vowort &08. b, T © g §mo 2—; fu =2, |b|=3,

|€|=4, woxd t.(@xb) =

A . .
1) 1843 ) 1243 m/sﬁ @ 63

35. If the average of the first n numbers in the sequence 148, 146, 144, ... , is 125, thenn =

wS(EHo0 148, 146, 144, ..., & J0&8E n Jopge HDovDdd 125 @oNS n =
(1) 18 () 24 _/m}m (4) 36

36. The standard deviation of a, a +d, a+ 2d, ... , a + 2nd is
a,atd,a+2d,...,a+2nd o (E& dJodo

. ) i 3
(1) nd @) nd \Ay/ “(“;”d' (4) "("; Ly

Rough Work

E 2016 A 10 Q
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37. Two events A and B are such that

1 1 1
P(A)=7, P(A|B)=7 and P(B|A)=7

Consider the following statements :

A
oo i W \

1)) P(AIB)"—”Z i ¥
(ID A and B are mutually exclusive G 4 __L.L.d A
() P(A |B) +PA | B)=1 Rt |
Then
(1) Only (1) is correct /Qﬂlnly (I) and (II) are correct
(3) Only (I) and (III) are correct v, . (4) Only (II) and (III) are correct /

1 1 1
Bods Hobvden A, B o P(A)=Z, P(A|B):E’ P(B|A)=5 e-.ac_ﬁagggoa‘lo.w.

LA L‘éa;)da‘m 8%08%4
e Y
) P(A[B)_E

() A, Bex $80)8 dSgeen
(I P(A | B) + P(A | B) = 1

@K:Q:do
(1) (@O D’)J‘Lé:{a DOTDIB (2) @), (D :631'@330 ‘bb@oéé}
(3) (D), (1) a’m-LéSa 66@53 (4) (1D, (II) ér@éﬁa VOGS

38. A five digit number is formed by the digits 1, 2, 3, 4f 5 with no digit being repeated. The
probability that the number is divisible by 4, is |
5 w0 HITB)So sHoa 1,2,3,4,5 08 of vdoTo bopgds DS T,
@ Jopg 4 & rhodadd oThg Dogrdgd

1 2 3 4
i @ 5 /m/g @ 3

Rough Work

E 2016 A 11 Q
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39. When a pair of six faced fair dice are thrown, the probability that the sum of the numbers
on the two dice is greater than 7, is

v Sogro k)8 FD¥o omyd) 50008, v Bods FVE D08 oowgv
Sndo 7 08 NECP R e—sﬁos Qogrigd

1 5 i 1
M 3 B = /(3)/5 @ 5

40. In a family with 4 children, the probability that there are at least two girls is
4 Dood &d) %Hiwonod® Vo agd wrdfwod Soyprdgd

1 9 3 11
0y 5 2y ¢ ,M z 1 R

41. On an average nine out of 10 ships that have departed at A reach B safely. The probability
that out of five ships that have departed at A at least four will reach B safely is

A 3508 »0BT (98 VO IS0’ &8 o B Fdoeron. A 2008
wonB0S 5 HIESS® %o . sk FHom BE BT Dogridgd

(1) 14(0.9)° (2) 1.4(0.9)° 0.14(0.9)* 4) 1.4(0.9)*

42. 1f A5, —4) and B(7, 6) are points in a plane, then the set of all points P(x, y) in the plane
such that AP: PB=2:3 1s

(1) a gircle (2) a hyperbola

/@74 ellipse (4) a parabola

A(5, —4), B(7, 6) ex a.¥ dHgeood® @odﬁa&'p)@?ﬁ AP : PB =2 :3 oThghod
DodoR P(x,y) o V8

(1) =8 ko () =8 wa8dordwoio
(3) =¥ éga’aaéo (4) =¥ dordodso
Rough Work
E 2016 A 12 Q
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43. If the axes are rotated anticlockwise through an angle 90° then the equation x> = 4ay is
changed to the equation |
oo edsinom 90° Fnod® Flwo VR x*=4day oF LDEEeR $:709
DaEdmo

() y* = dax (2) x*=-day t%?l =—4ax (4 x*=day

. 44. The combined equation of the straight lines of the form y = kx + 1 (where k is an integer)
such that the point of intersection of each with the line 3x + 4y = 9 has an integer as its

x-coordinate is

DT T Ix+4y =98 podd Do) W) x-JIrd¥o af JrgrodBoToghom
G0d y=kx+1 8rH0¢® ad) DE¥F Tpo a538 dEwo (a8 d k a¥ Hygro¥o)

(1) p+x+1)fy+2x=1)=0 2) (y+x-D(@y+2x+1)=0
FGrx+1ly+2A+ =0 - %) r+re-1@E+x-1=10

45. A value of k such that the straight linesy —3kx+4=0and Ck-1)x -8k -1)y-6=20
are perpendicular is
8¢ Byes y-3kx+4=0,2k-1)x-Bk—1)y-6=0e0 vomomr sodb5 =¥ k
FOISRR

i 1
'z -9)/_6 3) 1 @ 0

46. The length of the segment of the straight line passing through (3, 3) and (7, 6) cut off by
the coordinate axes is

(3, 3). (7, 6) © Kow FS>r &od HIE Ty Wrosges gpododwd Ty

podyy dER)
4 5 7 4
2 @ 3 3 @
Rough Work A
— W
E 2016 A 13 Q
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47. The equation of the pair of straight lines through the point (1, 1) and perpendicular to the

pair of straight lines 3x* — 8xy + 5y = 0 is .
PDEF T Swrfgo 3x2-Bxy + 5y =08 vowormr dokr Dok (1, 1) Moaw e
DEF Ty asoify dESmo

(1) 5x*+8xy+3y>— 14x - 18y + 16 = 0
A2 5x2+8xy+3y2—18x—14y+16=0
(3) 5x* —8xy + 3y’ — 18x — 14y + 32 =0
(4) 5x>—8xy + 3y — 14x - 18y +32=0

48. The combined equation of the three sides of a triangle is (x? - y?) (2x + 3y —-6) = 0. If the
point (0, ) lies in the interior of this triangle then

a8 Bz oere 598 ‘bibgt;.ﬁeao x*-y) (2x + 3y - 6) = 0. Do (0,a) e
|Bghzo wodSod® 40T edydd

(1) 2<a<0 2) 2<a<2 (_}3/0<u<2 4) a=2

49. The point where the line 4x — 3y + 7 = 0 touches the circle x* + y2 — 6x + 4y — 12 = 0
is ‘

Sydo x2.+ Y —6x+4y-12=02 dgp 4x -3y +7=0 d3)%03 53065355‘).
a a1 P R o ARE T @) (1, -1)

50. The normal to the circle given by x* + y> — 6x + 8y — 144 = 0 at (8, 8) meets the circle
again at the point

(8,8) &g, $ydo x2+y2—6x+8y—144=0 SR vdowonTy w SyE=) podow

88 DodoDH |
(1) (2, -16) 2 (2,'16) 5 3 '
/(3{ (-2, 16) %) 2, -16) i
- l
Rough Work
Bo wTT®
p".l
" - i \
x
.11\‘ > \hfﬁ‘ fk
E 2016 A 14 Q
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51. For all real values of k, the polar of the point (2k, k—4) with respect to
x? + y? — 4x - 6y + 1 = 0 passes through the point 3
x> +y? —dx -6y + 1 =0 &g, k BoE) ©d) THS dwdosr Dok
(2k, k—4) TBogy §)d Tpw 3@@ DododH

M (1, 1) @ (-1 AN 3, 1) @ (3, 1)

§2. If the circles x* + y?> — 2Ax — 2y — 7 = 0 and 3(x* + y?) — 8x + 29y = 0 are orthogonal
then A = g '
Sy e X+ —2x—2y-T7=0, 3x2+y%) - 8x + 29y =0 e ©ow E‘tfo‘ﬁa‘gé
@D ypd A = .

(1) 4 @) 3 A 2 @ 1

53. Theradicalccntreofthacirclesx2+y2=1,x2+y2—2x—3=0andx2+y2—2y—-3=0
is

)T x2+y2=I,x2+y2—2x—3=0,x2fy2—2y—3=0m BT éo@éo .
(L Ay - @) a,-1 9/(—1, 1) & =1

54. From a point (C, 0) three normals are drawn to the parabola y* = x. Then
Do (C, 0) 008 HdorSooko y* =x 8 Surd wdoonTpor Aads. wd P

o 1 1 1 1
(o< @Be=z  Mes; 0 50>

§5. The points of intersection of the parabolas y* = 5x and x? = Sy lie on the line
bordodiren y2 = 5x, x2 = 5y © podd HodrHewod TBe
() x+y=10 @) x-2y=0

/PS’fxu-y=0 4 2x-y=20

Rough Work
L‘_.
Wz Y
ul l ~y/1 L—_ T i
s i . J
Ld 2 \ I_)A }»‘1\ — Y 2 (.
1-"
Al 219", o
/
E 2016 A 15 Q
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56. For the ellipse given by

List I with those in the List II

(x-3) , (y=2)"

=1, match the equations of-the lines given in

List-1 List-1I
(i) The equation of the major axis (@) 3x =34
ii) The equation of a directrix =2
Eiig) The eguation of a latus rectum\ ?3 i +y=9
: d x=6
€) x=3
() 3y=34
&g dyso (x;;)z +(y1_‘52)2 =1 3% Do [ ' Tovdh wde 1 *D) didarod .
udDESod :
arRdoe-1 a1l
@ bgg H»dswo (@) 3x =34
(i) =¥ daHs Tp ®) y=2 |
(iii) & *Deowo ) x+y=9 |
@ x=6 Fi
(e) x=3 |
) 3y =34 |
The correct matching is
H0TS =8
/(i) (i) (i)
) @ @ (@Y
@2 ®. O @©
3 () (@ (e)
4 ® @ @@
Rough Work w b?i\ '
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57. If S and §' are the foci of the ellipse =——+3—=1 and if PSP' is a focal chord with -

25 16
SP = 8 then SS' =
é:g $)8o0 ;—;+£=1 88,8 Trgheon oHSr af THurg PSP' § SP = § wond
ebypds SS' = : |
i 4+ @ sP-1
() 4+8P @) sP-1

S8. Let A(2 sec 6, 3 tan 8) and B(2 sec ¢, 3 tan ¢) where 6 + ¢ = g, be two points on the

2 2

hyperbola XT—% =1, If (a, B) is the pbint of intersection of normals to the hyperbola at

A and B, then B =

2 2

@8 VOTRVON0 x?_); =1 ® Dok DodopHoo A(2 sec 6, 3 tan 0), B(2 sec ¢,

T
3tan ) ©%H B+ ¢ = > ©P&08. A, B © 3§ ©8 HorSedrdd ehoon Tyo

PodSd DodoDN) (a, ) wond wdypd B =

ol 13
o @
3 | =3
@) 33 . @ 4
Rough Work
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33 28 38
59. Points A(3, 2, 4), B[-gn 5 ?), and C(9, 8, 10) are given. The ratid in which B divides
AC is
33 28 38 -
Dooden A3, 2, 4), B iy » (9, 8, 10) aamy&. ACD B dzfzod a8
iy 533 Y kY 2k

@) 1:3 g{d:z

60. If the angle between the lines whose direction cosines are (— T ) and ;

3 3 6 | = _ - v
ﬁiﬁi—'_ﬁ is 5, then the value of C is t

; g 0 o 5 u | |
ég 5:__:0250&3 [-ﬁ,ﬁ,-ﬁ), {ﬁ’@: 54 gén)é Bod ﬁgpﬂ :335.55

T
§mo 5 wonsd C ded

b 6 | ) 4

(3] ~% 4) 2

61. The image of the point (5, 2, 6) with respect to the plane x + y + z =9 is
Pddoo x+y+z=9 &g Do (5,2, 6) gy (D8dowo

wK 3.-5.%) - bi/g -1, 5

72 10 | T2 3
1 [5’ E i ?J | @ [5’ 3 HEJ

- r
Rough Work .k / vof s - Qﬂ
Y 9, - /
= ~ (: v H"j’
\K/ ’\? ‘\\, quy\ X L/
1 A 'i\\ e '\\

E2016 A . 18 Q~— \";\:\1 ¥ ?} g{lﬁ_ = 7
3 ﬁnqﬁ’l i /‘\;‘/
b
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2 X
; X“+x+3
i | =
X—® |:x —x+2:|'

A

x=03%g es;i{),_)éla’aoa)‘ascga P, q© Jeoden

62. |
w0 @) e 3) ¢ 4) e
63. The values of p and g so that the function
ok -
(1+|sinx|)s"* | —<x<0
f(x)=4q , x=0"
sin 2x s, O<x<—
esin]x
is continuous at x = 0 is
% N -
(1+|sinx [)sin¥ —<x<0 8
(dDocsoo f(x):i q , X=0 3¢
sin2x , D<x<— &
esin3x

: |
M) p=3.a=¢? W~ g
yré-,qw—m & p=—z,q=d®
3 3
.Rough Work 5 o
@qm U .égL'f ‘ e
9 L )y Lk L
. e 5"
i ol X
i ’ i
4 +
L& S
e
E 2016 A 19 Q
?—
T
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i lf'y=wn_,[icosx—125mx]’ " dy

12cosx + Ssinx

i m_,[ﬁcosx—lzsinx

ond b CSJEIX""
12cosx + 5sinx A i ™

(1 1

(3) -2 @) =

itan" V1+sinx —y1-sinx |
65. dx «/1+sinx+lwfl—sinx
1
(1 Q) ==
3 4 %) .1
() ) - ) =

{

66. Ify = a cos (sin 2x) + b sin (sin 2x), then y" + (2 tan 2x)y' =
y = a cos (sin 2x) + b sin (sin 2x) o0& oD pdo y" + (2 tan 2x)y' =
(1) 0 “ F @) 4fcos® 2x)y
(3) ~4cos? 20y ~ (cos? 2x)y
L
N

67. The length of the segment of the tangent line to the curve x = a cos’t, y = asin’ t, at any
point on the curve cut off by the coordinate axes is
S0 x=acos’t,y=asin’ t & RI) Do 008 A%d VT TP AGrHs=E e
POBoWS oddn TwE) FEY ' '
(1) 4a () a (3) a? (4f 2a

Rough Work- . )
1

E 2016 A 20 Q
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68. The area of the triangle formed by the positive x-axis, the tangent and normal to the curve

x? + y? = 16a® at the point (24/2a,2+/2a) is
S0 XX +y =162 D DoR) (242a,2v2a) 5§ @od J)¥yT0w, whoonTaew,

$35 x-vgoud )3 (Bgha JFTogo :
(1) a? (2) 16 a? };{4 a2 ﬂ

e ,
69. Define f(x) = E[Ismx|+smx], 0 < x<%.

Then, f is

M|=I

(1) increasing in (

TRJ ,(‘[“nj ?%O 4

T
) and increasing in [E ﬂ)

oA

(2) decreasmg in (O,

0,

N A

(3) increasing in J and decreasing in [g— ‘-'TJ

T
mcrcasmg in ( —] and decreasing in [Z, ‘»'T)

0<x<2n8 fix) = E[|sinx|+s,inx] ™ AEgDoRIn. wdypds f

(m 3n
(1) \E?J » s émo
r" 7 7
2 0, | » 0365 mo, |77 » u6dmo
LNE o 2 e
P 3\
b1 Tt
3) |0z » usfbwo, (—, Tt) » 058 mo
\ 2/ ' ey 2 [l
. ey T
(4) 0, —| = e8%wmo, | = 7| o ©38%m0
@) - 4 = -

'Rough Work
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70. The smallest value of the constant m > 0 for which f(x) = 9mx —1 + L > 0 for all
X

x>0

1
58 x>08 f(x)=9mX*1+;20 wTghr ol Q¢ owgm> 0 ToEy IR
QD O0D
1

1 ' 1
M 3 16 (3) 3% (4).5

2z i
1. j;—(ﬂ dx= , !

N £ | af %=1
(1 5 {3}‘ )-H: /M[ = ]+c
—ta.n“(xz* ]-l-c f Ltan ‘[ o J+c
(3) 3 X ) V3 V3x

3

. J —— dx =
V1+x?

(1) V1+x? —-::';-(l+)c2)3"2 +c

(gz{ xv1+x? +—§—(1 +x2) +¢

(3) x*Vl+x? _%(szz)m +C

@) x*1+x’ —%(H x3)'"? +¢

Rough Work
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S

I dx _
e cos(x +4) cos(x +2)
1 | 2 1 sec(x +2)
e S logl e~k
(1) Sinzloglcos(x+4) |+¢ . /‘2{2 og L) +c
1 sec(x +4) " £a sec(x +4) £
3) sin2 sec(x +2) _ (4! _ . sec(x +2)
74 I 2x+2
: Vx* —4x—

Xx+VxZ —4x—-5|+¢

(1) Vx2 —4x-5 +log

(3) Jx2—4x-5+6log

4) 2yx2 —4x -5 +6log

\/x2—4x—5

+\/le—4x—5+c

(x-2)+Vx%—4x -5 |+c

(x—2)+Vx%—4x—-5 [+c

n/d
J‘ sinx +COSX

¢ 7+9sin2x

log3 - log3 ‘ log7 log7
0 4 /‘KBG 3 12 : ) 24
Rough Work
E 2016 A 23 Q
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76 [ Wianx ++ootx Jax =

i
W 72

3n
5.5

77. If the area bounded by the curves y = ax? and x = ay?, (2 > 0) is 3 sq. units, then the value
of ais

Siseen y = ax?, x = ay?, (a>0) o8 Hoag (T4 Irogo I ISR cSardd
WoNB a Jod

i 3 %

@G) 1 | (4) 4

78. Let p € IR, then the differential equation of the family of curves y = (a + B x) e, where
a, B are arbitrary constants, is

pe R 0050 a, B oo dSrd)Dyg oo vond y=(a+px)e™ & Srdodad
Si5r0 Hvond) vsfed dEdwno |

(1) y"+4py +ply=0
pd" - 2py +py =0
(3) y"+2py -ply=0
@) y"+2py +py =0

Rough Work

E 2016 A 24 Q
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79. The solution of the differential equation 3xy' - 3y + (x* — y?)!2 = 0, satisfying the condition
y(l) = 1is ' '

Dohoo y(1) =1 &)dsbr sod wdfod vDEswo xy —3y+ x> -y)"2 =0
Woogy ES _ .

(1) 3 cos_l[y) =In|x|

X

/92{3003[1)=ln|x[
X

80. The solution of the differential equation y' =

vHfod HNEdwo y' = __yl__g FATA RS
e¥ —x

(1).4& = o7 (v +¢)
) Y gYm g
(3) x=e(y+c)

#) x+y=g?+e

Rough Work
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PHYSICS
81. Electron microscope is based on the principle : ‘
(1) Photoelectric effect Waﬂlm of electron
(3) Superconductivity r(&( Laws of electromagnetic induction
o598 BrE 800 WrEsnD werdhass
(1) 5‘06-95355 HOSE B0 (2) ach‘jS SSon “(ose;‘:é;w
(3) 8 Fo¥dgdn (4) Dg® woHIpod D8 Jchdrw

82. Force is given by the expression, F = A cos (Bx) + C cos (Dt) where x is displacement and

D

E) is same as that of

(1) Velocity (2) Velocity gradient
s})/é:lgular velocity > ' (4) Angular momentum

wodn [§od DNEEndN orgor adgudId. F=A cos (Bx) + C cos (Dt) a&3d x

t is time. The dimension of [

D :
S [Foddn Ho8oSw t sodn. eDYPdd [E] Wwhos JIrIZoIo

(1) SK50 (2) B4 JSGFBodw
(3) §'fo% B (4) Sdah By Jddw

83. A car accelerates from rest with 2 m/s? on a straight line path and then comes to rest after
applying brakes. Total distance travelled by the car is 100 m in 20 seconds. Then the
maximum velocity attained by the car is

2f 8 Dosd %008 ThHokb srgod® 2 Do/ Sgderd) F0dS SHTE
[Bes Sodorr D-‘a‘gma&g $DHoob. 20 = ¥Sedt 528 (dosrmo IS Bwdo

S 100 0o, & 578 FodS (037 SfH0
)ﬂ) m/s (2) 20 m/s (3) 15 m/s (4) 5 mls
) ol
Rough Work ’
E 2016 A 26 Q
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84. A body is falling freely from a point A at a certain height from the ground and passes
through points B, C and D (vertically as shown .below) so that BC = CD. The time taken
by the particle to move from B to C is 2 seconds and from C to D 1 second. Time taken

to move from A to B in seconds is

Jo> Fod IHS® Dok A Ho08 ¥ SWNH "fo;gﬁ;,rr' (Bod8 D&Sr wd B,
C %0050 D DodhodHosoa HOLINS® Srwoddd JeodHm (8ods s,
BC =CD. $%%) B %00 C8 J8ard8 g5 sodn 2 DEP Hhdddn € o

D% 5g% sodn 1 ES. A $08 B & Idadd vy sodn B0’

il

ﬁt’

1B

I¥s,

| AP
/m/o.ﬁ @) 0.5
3) 0.2 | @ 04

85. A particle moves from (1, 0, 3) to thé point (-3, 4, 5), when a force F= ('f+5 IZ) acts on
- it. Amount of work done in Joules is
2 Emod meo F= (j45k) 2dFchmr ¢ msn (1,0, 3) Dodd Sood
(3, 4, 5) DoSHH EXwndr08. DAV oIn Jwd aé""%‘,)tﬁ""

(14 @) 10
3) 6 @) 15

Rough Work
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86.

A particle is projected with velocity 2Jg7h and at an angle 60° to the horizontal so that it
just clears two walls of equal height *h’ which are at a distance 2h from each other. The

time taken by the particle to travel between these two walls is

DErSDod I h 04 ¥ oIFES 2h Srddwd® HB) Dok Ao dOM

orendey o Swmdn 2,/gh K08 §8z HEroSodE 60° Sesnes® (HEH S
Fohwdds. & Tod Ao Hogdg ¥ndn (DArBodd sodghs

E o o ef
: @ 25 ® %3 @ |

87.

A body of mass 20 kg is moving on a rough horizontal plane. A block of mass 3 kg is
connected to the 20 kg mass by a string of negligible mass through a smooth pulley as
shown in the figure. The tension in the string is 27 N. The coefficient of kinetic friction
between the heavier mass and the surface is (g = 10 m/s?)

20 kg ($5gor3 o w8 /N § 8= Hdr0dE HEa% Sodnd SO HI)0. kg
(855078 Ho a8 BDydo 20kg ($S5g0°88 w8 e DFodINS ($Dgo°? LOAN & &’
ESESVRERRS) s'g’nna argo” HO50S? DS Do EeodHndBs. 855D $3g8 27 Sovg.
A ple] Ldégov%’é, SR8 :'aacjs fo dd8 ode Meddn (g=10 20/ 70?)

1) 0.025 @) 0035  (3) 035 4) 025

Rough Work
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88. Two masses m, and m, are placed on a smooth horizontal surface and are connected by a

string of negligible mass. A horizontal force F is applied on the mass m, as shown in the

figure. The tension in the string is

m, m, (85g0Hen o Tod SHHw HP)N §d dSroddy godnn sHEodIADS
(85802 o BHSE® Leodwddd. o¥ 8§82 ddroddor wosn F, m, ($580°3

dhdoest SrRden (dTrAoSwES8. 85SD SHed

m, m, —5F
ﬂm] F sz
/V/)/\m|+m2 (2) m|+m2
P
m m,F
3) |—|F B
3 \mJ . s

89. A body of mass 3 kg moving with a velocity (2i+3j+3k)m/s collides with another body
of mass 4 kg moving with a velocity (3 +2j—3k)m/s. The two bodies stick together after

collision. The velocity of the composite body is

.l _—.J'——‘J

38 B3g0°% Ao S 2i+3j+3k) /o IKos® dhendr 31425-3k) o/

-

SHard/ ed8 3D, Dookng SKH IS

l(4'i‘+c:i}—31’i)

3) -;-(6'{+4j-6-12) (4) -_1;-(9E+ 8)-6k)

}z/%ashn}msf;)

v B0 fdendon) o678 IS § 5918, © Tod SvoHeo §5°3)

Rough Werk

E 2016 A 29 Q
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90.

A simple pendulum of -iength L carries a bob of mass m. When the bob is at its lowest

position, it is given the minimum horizontal speed necessary for it to move in a vertical circle
about the point of suspension. When the string is horizontal the net force on the bob is

L 853) ¥ odo STofdndh, m (Ed50°7 o Aedn (Sod H%)0. AFd
o) ¥0% Qﬂ'éoé‘ D9 R, vgrd DokdH Do b wf Y $y8 Sos®
Borb wSHEDs K00 382 5708858 asgwass. 8K §@= virosdom
HSyHS AEIND 2ITD wodw

- Jio mg @) /5 mg 3) 4 mg (4) 1mg

91.

A system of two particles is having masses m, and m,. If the particle of mass m, is pushed
towards the center of mass of particles through a distance d, by what distance the particle of
mass m, should be moved so as to keep the centre of mass of particles at the original position ?

m, m, ($Sgorfoen o Bod Ewre HgdR HI)8. m, |55g0°8 Mo Fodin o
goro ($550°7 So(@Sn BHH d Erdo FHadIs. Swo |BigomR So(&Hnd
3% oSrge :912606‘3 Howroo® m, ($Hgor? Ko L) 2dddeDI Srddw.

m . "™ I_n_ld
m|+m2d (2) d 3) m, 4) m,

)

. A thin uniform circular disc of mass M and radius R is rotating in a horizontal plane

about an axis passing through its centre and perpendicular to its plane with an angular

I
velocity o. Another disc of same thickness and radius but of mass 3 M is placed gently on

the first disc co-axially. The angular velocity of the system is now
M (g0, Tgdgdn R o af D0 55088 Hymsd D¥F) So(&o Koo
Fidr, oD SedE ©opdiSts FTh eXo HSom §dx DIrosd Svod® o

1
§efos FK08 [Phwdn Ty 0. ol Sooddn, 0B g g Sao, EM S®Hg0R
Bo 568 D S, Fognr SnsE DEYD IFFLom DonT . wdyd HgHY
fos FHS® :

Rough Work
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93. 9 kg solution is poured into a glass U-tube as shown in the figure below. The tube’s inner

¥

. - Tt - 3 - ..
diameter is 2\/; m and the solution oscillates freely up and down about its position of

equilibrium (x = 0). The period of oscillation in seconds is (I m® of solution has a mass
u=900kg, g= 10 m/s?, Ignore frictional and surface tension effects)
DOINS" SIroIL 9 L EHedes mer U-Fesnd® Fhards. Mo 46

USSR ZE o %00 050 Trindn o°d JdFjo V0 (x=0) 08 8, 8008

oo ﬁ‘@g;‘él&. ﬁf‘oa’égé sodn DEHos (¥ 51 Erdndn (5078
B=900 8. g = 10 &/’ Pogm, Sos5gd 00D aDHE o).

2x]
X

M (2 10 3 Jn ) 1

94. The bodies of masses 100 kg and 8100 kg are held at a distance of 1 m. The gravitational

ST ="

X

field at a point on the line joining them is zero. The gravitational potential at that point in
J/kg is (G = 6.67 x 107" N.m%kg?)

100 kg, 8100 kg ($5gorien Ho Bodd $Hod 2 Db SrEsns® dodad,
& Tobod) 023 T 28 Dok 54 Mdody F (S5 drdgo. w Dok
3¢ 8¢ LIS Jkg o8 (G = 6.67 x 10" N.m?kg?)

—6.67 x 107 (2) -6.67 x 100
(3) —13.34 x 107 (@) —6.67 x 10°
Rough Work
E 2016 A ' 31 Q
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Bo& o FAOVSDpd 20AS B

k
—;— (x + 2y)

k
@ F@x+y)

(3) ky(x + 2y)

@ Tex+y)

95. An elastic spring of unstretched length L and force constant K is stretched by a small length
x. It is further stretched by another small length y. Work done during the second stretching

wo Porofdn K, SASaRd rdd) L do a8, 808 Byjohids dgoy FdD
X Grgor PHOCRHaAI0. vtbdd o) S8 Bgoy FEY y H FHdDI.

) 6.67 x 10°
'(2) 3.34 x 107
(3) 2.23 x 107
(4) 4.5 %107

96. A soap bubble of radius 1.0 cm is formed inside another soap bubble of radius 2.0 cm. The
radius of an another soap bubble which has the same pressure difference as that between

the inside of the smaller and outside of large soap bubble, in meters is

20 o TG H0Sy Do) 28K 1.0 0.5 mgﬁ‘g;’:xél Dmy @i
Ddg&'oﬁ&. -f.):'f)l 208K S*D B850 "oag @ H wodhd Ko DES 556“5}'&5&). [:6°¥
% 2858 DS SgErgddI & DIFEHE o Do) 8K Sy da .o

Rough Werk

E 2016 A 32 Q
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(Latent heat of ice = 3.36x10° J/kg)

100°C 58 HIS) w08 5 y@'E Vb0, dof adddodn™»

(1) 12.0 (2) 105 (3y71.02

97. A slab of stone area 3600 cm? and thickness 10 cm is exposed on the lower surface to steam
at 100°C. A block of ice at 0°C rests on upper surface of the 3lab. In one

hour 4.8 kg of ice is melted. The thermal conductivity of the stone in Js' m™' k™' is

3600 o. Z)a?vaga:’m 10 e, i)o-;’)aoﬁsa’:a;: Ko 28 coxn Ho¥ odf dodw

0°C 3¢ HS) 2.8

H0% 8Fyd GoDTE. 28 fobe® 4.8 8. Hood ¥dA0d. Tow  DHOE
G oor¥dedn  Js' m! k! o6t (Sooss HoPFh Sn = 3.36x10° Jkg)

4) 1.24

98. The surface of a black body is at a temperature 727°C and its cross
radiated from this surface in one minute in Joules is (Stefan’s constant

w8 57 WD eD0godn 727°C 58 &) 0. v addSodn

3Y 3.42 x 108 (4) 2.5 x 10°

section is 1 m?. Heat
= 5.7 x 10 W/m¥/k")
SoggBySo 1 8%,

& Sodn H00d ¥ IDhod Bma’aa &R DES e doo, aé“#@é‘ (-—a:a&-s Pooddn
= 5.7 x 10 W/m¥/k) | -]
(1) 34.2 x 10° | (2) 25 =% 10°

w,o0 SEHDM 200 Do wond URRNE-S

/ o | '
(1) = —r (2) w,=w,

99. Two moles of a gas is expanded to double its volume by two different processes. One is
isobaric and the other is isothermal. If w, and w, are the works done respectively, then
2 Srevo FcSe®) TP Pod D0Srndn TFoR wihddy Tod I ::%saw@*
avsé’s{)oﬁm&.‘é&. 258 ?85 285 WEg TodSO Do ePAS I8g. w, So0ckn

in2
(3) w,=w, In2 4) wi=w,In2
Rough Work
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100. Uranium has two isotopes of masses 235 and 238 units. If both of them are present in
Uranium hexafluoride gas, find the percentage ratio of difference in rms velocities of two

isotopes to the rms velocity of heavier isotope.

030T D000 235 So008n 238 |Diremren Ko Tod pFSPes KoH & Tok
S50 BIow0 sy PV FraiuRIod Hol Tod »FE Yo ms Ire HgergIrs,
8 ot ms ImI8 Ko 0B TES. -

(1) 1.6
0.064

(3) 0.64 /

(@) 6.4\/

101. A source of frequency 340 Hz is kept above a vertical cylindrical tube closed at lower end.
The length of the tube is 120 cm. Water is slowly poured in just enough to produce resonance.
1 Then the minimum height (velocity of sound = 340 m/s) of the water level in the tubc for that
| resonance is, :
2¥ (808 D8 Bt JwP™ HoDS PrIE Mo I 340 He 2Bilydgo
Ko o8 $e0 235°Q) Hoddh. AYdn TWeE) JEy 120 cm. (8439
2006 Toerds H05T D FLos's Dom Fhwdod. v FLBns® (58
$30 2odTWohardE IO IS Jogo Iy (g Jifo =340 mfs) | -

(1) B&75 m
}/325 m

| () 095m
| (4) 0.45 m

Rough Work
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102. A thin convex lens of focal length ‘f’ made of crown glass is immersed in a liquid of
refractive index p,. (1, > K where p_is the refractive index of the crown. glass.

The convex lens now is

(1) A convex lens of longer focal léngth
})/ A convex lens of shorter focal length

(3) A divergent lens |

(4) A convex lens of focal length (p, — Ky f

S me& Joswd f sryrgoddo Ho ¥ DHeoosd Hozrsed Eo¥o .
5858 Moo SOAD (BdoS® Swosadod. W > K K F°S e BNE,
SEFSS fom¥o. adpdd goersed E0¥o ¢ ¥ |

(1) Q& odm Frgrgoddo COAS Hozgrsd Eb¥o
(2) 8803 aryrgoddo DA% Hozrstd S6%0
(3) Horsed Eoso

(4) (uc—p‘,)fava;ﬁgoéo’o EOAS Sogrsed &d)mo

103. Two convex lenses of focal lengths f, and f form images with magnification m; and rn2 when

used individually for an object képt at the same distance from the lenses. Then f,/f, is

Bods Loegrsd Lhseen f S0 1, Srgrgodores $OAKHDBD. V&M w3 Erdo
58 Ebseo Dol S DEIDpdd wsgddn TodS (b8dozre oo B o,
(58 Eb%o A& 30)S edgI3sn m, %0008 m, wond f/f

m, (1+m,) / my(ym,)
M m,(1+m,) ‘ P m,(1+m))

m2(1+m]) m2(1+ m,))
G) m (1+m,) @ m(1+m)
Rough Work
o
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104. With the help of a telescope that has an objective of diameter 200 cm, it is proved that light
of wavelengths of the order of 6400 A coming from a star can be easily resolved. Then the

limit of resolution is

a8 3% (S0 So0d 6400 A éﬁoﬁgggo (S0 o 5708 a’s"m_“éél“éa;pcio 200 cm
mg‘.ﬁ‘:o FOAS I gogos’ D), wE ‘ﬁ@@*&i‘és oFomr ¢ sTody) DYFESe
VAR oHd JErvosndod. vo ik v BOIHD W) HYFHNIn oHd Jwad

(1) 39x10* deg
39x10°® rad
(3) 19.5%10"* rad

(4) 19.5x10°% deg

105. Two charged identical metal spheres A and B repel each .other with a force of 3x10% N.
Another identical uncharged sphere C is touched with sphere A and then it is placed midway

between A and B. Then the magnitude of Net force on C is

Tods HEGHSFEDS A H005n B w338 ¥ Aeren 3x10° N wood’
DEQoBwBID. wTBS0 7 DVIY VIrI DS F&E F¥Sw C S0dS A¥o A
P00V doard A B0dw B Hdg aodndSs, C B 955 o 20700

3%x10°5 N
(3) 2x10° N

(4) 5x10° N

Rough Work
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106. The electrostatic potential inside a charged sphere is given as V = Ar? + B, where r is the
distance from the center of the sphere; A and B are constants. Then the charge density in
the sphere is

28 oS Ao ¢*Ho RE Vdogd PBIAS V=Ar+ B m 3dg2dds, r £
So(ddn $06 Srddw, A H00n B Horofsves. wond Jdo v AEsnw®

o34 Jo|ds
(1) 16A ¢, ‘ . A,
3) 20Ae, @ -15A€,

107. Three unequal resistances are connected in parallel. Two of these resistances are in the ratio
1 : 2. The equivalent resistance of these three connected in parallel is 1 Q. What is the
highest resistance value among these three resistances if no resistance is fractional ?

Sordy @VHrS VG Gdnw BITroSESNS® Dogrdsn JoadSD. & Jardodst
Todo dE°GSoen 1:2 086" &3)D. & Sards dE'Fsne dog IS 1

&80, wond Jdv, @ ISEI0 Dood HamyoFdom TIidpdo, & Surdoddst :
o8 JFEIn Tk, dood -‘
(1) 10 Q . m)n

(3) 154 4 60Q

108. Two electric resistors have equal values of resistance R. Each can be operated with a power
of 320 watts (w) at 220 volts. If the two resistors are connected in series to a
110 volts electric supply, then the power generated in each resistor is
Bodd JE*PEBne, DIPS IEEBH R I OA Gorow. (93 ) IS SEB0%
220 SPgow orgor 320 rdy(w) $88° HOIBch FahwdKod). Tod IS S LSO
110 S'goe ehogd 255708 (FB8° Hododwdd Jge, oD pd (D8 ¥ S FEIS®
2dowoNS ¥§ Jend,

(1) 90 watts ) 80 watts
(3) 60 watts ) (4) 20 watts
Rough Work
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109. A current of 1 A is flowing along the sides of an equilateral triangle of side 4.5%10-2 m. The
magnetic field at the centroid of the triangle is (p, = 4x x 1077 H/m) .
4.5%102 m oo DAL JH D0 Bghednd” hwre Joxd 1 A Jdgs
BB H818. (Bghmdn o) SoEPdn HF wohdpod F (E5n Jood

(4, = 4n x 107 H/m) -
(1) 4x105 T 2x10° T

(3) 4x10* T @) 2x104 T

110. A charged particle (charge = q; mass = m) is rotating in a circle of radius ‘R’ with uniform
speed ‘V’. Ratio of its magnetic moment () to the angular momentum (L) is
2 oT ndn (eTISn = g(ESgo°? =m) R’ Tgrdsn do S)Hgsnd” 2688
H8 V& 868, oo wdhd o8 (rdedsn (u) Eddh (Bdg A (Lo

%38

(1) 2m m
| 2
- o 3

111. Two small magnets have their masses and lengths in the ratio 1 : 2. The maximum torques
experienced by them in a uniform magnetic field are the same. For small oscillations, the
ratio of their time periods is
Body DI5) wchd)oddoe gorden, PEHoo 1:2 0 BS” &d)D. HH08
w08 F (S08° 4oDY)E, ©d FodS HOR wodsnAySves DIFII.
D) Fodsned, T8 ForiEd sodve IRH8 ¢

1 1 1
M 5737 2 T3 3 [g] @ 242
Rough Work
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112. Two coils have mutual inductance 0.005 H. The current changes in the first coil according
to equation I =1; sin ot, where [, = 10 A and @ = 100 = rad 5. The maximum value of
emf in the second coil is

Bods 8 Hgo eS'gdg (DE%S 0.005 H. 3088 5K bt ogé (SO
I =1, sin ot HDo¥dmo orgor ;G Do s B. agd 1, = 10 A Hobodx

© =100 mrad s* ©ond TodSd & Sogs”  A0Q emf (D)
NOR ' |

2

@3) 0.5n

(4) =

107 100

113. A capacitance of | 5 F and an inductance of | — | mH and a resistance of 10 Q are
) P 2n T

connected in series with an AC voltage source of 220 V, 50 Hz. The phase angle of the

circuit 1s

2n
dsod L2 235208 (A8 5080 Dy, © $eooso 878 wo

(1) 602/
M
(3) 45°
(4) 90°

107 100
(‘_"}F B>WOE, [-n_] mH (@3¥o %8050 10 Q J8°FEdnod 220 V, 50 Hz.

Rough Work
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114. Two equations are given below :

Edk=S
ay, §BAE——

(B) {B-dA=0

They are

(1) (A) — Ampere’s law
(B) — Gauss law for electricity
/(/ﬁ (A) — Gauss law for electric fields \
(B) — Gauss law for magnetic fields

(3) (A) — Faraday law _
(B) — Gauss law for electri;:Zﬁelds
(4) Both (A) and (B) represent Faraday law

Bod Dakb¥dninw aBgadaron 75

o __g ..
W (B ;@) {BdA=0
o Saes®
' | (1) (A) — woDAE Br(EB

(B) — dQo§ vl mdo dor@dn
2) (A) — &gé 3 (ErodH mdo br@dn
(B) — wofodp 08 § (TrodH e drgdw
(3) (A) — 8T &Léo
(B) — &g8 F [groH mdo o |@dw
(4) (A) %8050 (B) Bodo 8@ drgo drdInow

Rough Work
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115. A charged particle is accelerated from rest through a certain potential difference. The

de Broglie wavelength is A, when it is accelerated through V, and is A, when accelerated
through V,. The ratio A/A, is

REje 8 Bo0d w¥ uBidnse ) Sod PBYSSS® 3880 Bl
V, & $g080 BIDpd e S0l BYgo A, S08asn V, 8 &g080 BuId
& SsodBE g0 A, wond A/, VA8

312 7300 112 112
Y- @ ¥y N
i 1 2. 2

3 Vg3 - . NS PN

116. If the first line of Lymann series has a wavelength 1215.4 A, the first line of Balmer series
is approximately : _

BHS BBS°Q SnseS B Sdoi Eg;go 12154 A ®oxd @b (FES'Y Bons8E
Ty ddoif BYgo Wi

(1), 4864 A Q)-1025.5 A

6563 A (4) 6400 A

117. A certain radioactive element disintegrates with a decay constant of 7.9x10"%/sec. At a
given instant of time, if the activity of the sample is equal to 55.3x10" disintegration/sec,
then number of nuclei at that instant of time

»¥ TETree0 ¥ Swrofo 7.9x10"%/sec. §odo(8ad ?go‘ogoé'f PSS Foddood.
a¥ Ddocko ¢, © Jdard BosrRed 553x10" DDobI oo/, wdypd ©

L5205 dNH0d © So|dste Doy,
Mxmﬂ (2) 4.27x10Y

(3) 4.27x10° ' (4) 6x10%
Rough Work
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118. The change in current through a junction diode is 1.2 mA when the forward bias voltage

is changed by 0.6 V. The dynamic resistance is

P65y SPad 0.6 VEH 370)8 H0b T8 orgor Fh DBgs (dordrdns®
578 1.2 mA m Srdd0s. KBS D& LS,

(1) 500 Q (2) 300,Q
() 150 @ | Mn

119. A semiconductor has equal electron and hole concentration of 2x10® m=. On doping with

a certain impurity, the electron concentration increases to 4x10' m™, then the new hole
concentration of the semiconductor is .

¥ eTirdin HEPIHI JogySe H0%» Sogre mES 2x10' m? r EON
08, V5508 Irdfdndn Toho Jogyhe mES 4x10° m?H DoA0A.

@D of FrESH o £g dogro @S
10 m (2) 10 m?
>
(3) 10" m® (4) 102 m

120. A message signal of 12 kHz and peak voltage 20 V is used to modulate a carrier wave of
frequency 12 MHz and peak voltage 30 V. Then the modulation index 1s

12kHz $:0082 20V #0% &Pz o ddrard dosed), 12 MHz &&:QSgdw
Ho00%» 30V #oa '.SBEéam SE o Snst éwéogﬁ‘{aS DD hde, s’arﬁagﬁ‘é_.S

Mo ¥Sn Reod

0.32 _ (2) 6.7
(3) 0.67 4) 67
Rough Work'
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CHEMISTRY

121. Assertion (A) : Atoms with completely filled and half filled subshells are stable.
Reason (R) : Completely filled and half filled subshells have syrhmetricai distribution

of electrons and have maximum exchange energy.

The correct answer is

(1) (A) and (R) are correct, (R) is the correct explanation of (A)
ml) and (R) are correct, (R) is not the correct-explanation of (A)
(3) (A} is correct, but .(R) is not correct .

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

N3850 (A) : POmm SH8Bn vHomd Josrysied Jodd & S8 ow
o DESrmPHes domr aowron.

s¥ndn (R) @ Lrommd $:005n dHomd 088 &dsScres® Jog e
$0S dodd Z6cSw K8F Sr&)FI 480 0N sotrow.

2d JOONS Jddrgrdo

(1) (A) 0050 (R) 0 ©8TDID, (A) & (R) 90T 258w

(2) (A) %0050 (R) @0 H08TDIX, (A) £ (R) DOTHD 88w 570
(3) (A) D8I, 57 (R) S0 I8 578

(4) (A) 50Td8 58, 52 (R) HOTHIE

Rough Work

E 2016 A 43 Q
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ﬁ 122. The element with the electronic configuration 1s 2s? 2p® 3s? 3p® 3d'° 4s! is

5
%"} 152,2s? 2p% 3s? 3p® 3d'° 4s! QOIS AIgHo Ao Swrodo
‘ ; ~/ -. 5\ \.:: )
¥ e 4 } S R v
[y Cx - . | :r\\ %R
= kP
y @ C

(4) Co

123. Among the following, the isoelectronic species is/are
(8o8 &Es® 2% Jdogrid§ =8/wrdieo
(i) 0%, F, Na*, Mg?*
(i) Na*, Mg*, Alf“, ¥
(iii) N3-, 02—,' F~, Ne.
() () & (i)
(2) (@), (i) & (iii)
(3) (i) & (i)
(i) & (iii)

124. What is the atomic number of the element with symbol Uus ?

Uus, HoEd0 Ao Hworofo By DI Sorew }bozps Qo ?
/()/117

7@ 116
3) 115
4) 114

Rough Work
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125. Match the following
List-I
(A) PCL,
(B) BF, .
(€) CIF,
(D) XcF,

o8 o8 2dddSidn

| rdoe-]
(A) PCI,
(B) BF,
(C) CIF,
(D) XeF,

The correct answeér is :

RO VIrgedo

Ay @B (© @O

List-II
(I) Square planar
(II) T-shape
(IIT) Trigonal-pyramidal
(IV) See-saw
(V) Trigonal planar

adar-11
I SSBBd BSrdeo
(1) T-ssdo
() (85°e drargst¥o
(IV) rthds we ©¥)8
(V) @35*59 ‘.6553:500.

A"

] M

et

M avy @ o e ) ' J
(2 am, vy anp av P\x
W V) M O J s ci\ 2
4 I av) dan () TR
T~
Rough Work e / J
v N
P
E 2016 A 45 Q
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126. The order of covalent character of KF, KI, KCl is
KF, KI, KCl © $83@Bradcdh ofn (§$50850
1) KCl < KF < KI (2) KI <KCl <KF
(3) KF < KI <KCl b (4) KF <KCl < KI

127. If the kinetic energy in J, of CH, (molar mass = 16 g mol™') at T(K) is X, the kinetic energy
in J, of O, (molar mass = 32 g mol™') at the same temperature is

T(K) $¢. CH, (Srer 85308 = 16 g mol™) #8z48 J od® X wond, O,
(Brorb ($S5g072 =32 gmol™) A8248 J 0, ©T &gis 3¢

(1 X \ @ 2X - (3 X )

(SR

128. The given figure shows the Maxwell distribution of molecular speeds of a gas at three
different temperatures T, T, and T,. The correct order of temperatures is :

Bod mdgwdd boost T, T, $0c» T, aPfde 54 of o SrEV3IS
wI3re HDoRd SrHdwdod. aFfdo H0THD (¥doo

No. of molecules
wRHO Dowg

Speed —
360

)

il -.
(n T,> fz\/Q T, y > L1y By ;2 %[) T, &) T, },;\P{> T,

Rough Work \L /

E 2016 A 46 Q

Get More Learning Materials Here: o m @ www.studentbro.in




i
‘-
e \t

129. In Haber’s process 50.0 g of N,(g) and 10.0 gof H,(g) are mixed to produce NH,(g). What
is the number of moles of NH,(g) formed ?

b Dg8S° 50.0 g © Ny(@), 100 g © Hy@)d $8% NHy(m) 9 SRS, 8B TEd.
2y Frdo NH, (%) 288587
(1) 3.33 (2) 2.36

(;)/i.m | 4) 5.36

130. The following reaction occurs in acidic medium
KMnO, + 8H' + 5e” — K* + Mn®" + 4H,0
What is the equivalent weight of KMnO, ?
(Molecular weight of KMnO, = 158)
oS Srdfod® & (808 Wdg @EMHIY
KMnO, + 8H" + 5S¢~ — K" + Mn?" + 4H,0

KMnO, dyogerdo Qo&é ?
(KMnO, weizrdo = 158)

(1) 79.0 _ %31.6

(3) 158.0 ' 4) 39.5

131. Given that N,(g) + 3H,(g) = 2NH,(g); A, H® = —92 kI, the standard molar enthalpy of
formation in kJ mol™" of NH,(g) is

N, (&) + 3H,(57) — 2NH, () $8g& A HE =-92 kJ woxnd NHy(&) (e 3roeb
bodam 05O ki mol™! es® | |
1y -92 . (2) +46

+92 (4) —46
Rough Work
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132. Which one of the following is correct ? i
1/1’/: The equilibrium constant (K,) is independent of temperature.
(2) The value of K, is independent of initial concentrations of reactants and products.
(3) At equilibrium, the rate of the forward reaction is twice the rate of the backward
reaction.
(4) The equilibrium constant (K,) for the reaction

Ni(s) + 4CO(g) = Ni(CO),(g) is, %}l&l
Bod T8 D& HOTHI6?

(1) ‘.oéaav?ga ?go‘ogo (K): e HdD wvogrddds _

(2) K de0d, Sddradstes S:808» (8 asoe eTge (rdo rEddo D eaddddy
B) SHepd 3¢, P& Sovg Téw, 86 M Smg Béo¥ Bododwo dotnod

(4) Ni(0) + 4CO(m) == Ni(CO) (=) $8g8% H¥oopd poroko, K, = LNi[(CCC()?;),.]

133. pH of an aqueous solution of NH,Cl is
NH,Cl zo |(odwo pH

1) 9. () >7
}</7 4 1
134, What is the change in the oxidation state of Mn, in the reaction of MnO} with H,0, in

acidic medium ?

8d drdgost MnO}, H,0, & 8% $8ge® Mn UERL1) ?gacj‘b SrEy 872

(1) 74 ) 64
/m/7—>2 4 62
Rough Work
E2016A 48 Q
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135. Which one of the following will not give flame test ?
808 o8S* 28 ergo "555:)::553?

(1) ca “o{_Ba .

(3) -8t . (4) Be

136. Which one of the following forms a basic oxide ?
80d TS D6 T6 8885 JEEB087?

1) B @ T

M (4) Ga ]

137. The gas produced by the passage of air over hot coke is

(1) Carbon monoxide

(2) Carbon dioxide

/&) Producer gas

(4) Water gas

Famr o) 55 NEH MmO boddo oo Add TSNP
(1) $635 éJ‘WEDS

(@) 58y Bu3E)é

(3) [@rdrgos mgS

(4) >e8 mgd

Rough Work
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138.In environmental chemistry the medium which is affected by a pollutant is called as

the ;
: (1) Sink . }2)/Slag
(3) Solvent (4) Receptor ,-
dorgddm SIS TH90e* Sogo ongor &d Y9erardd HE Ty SrEgsrR)
wo&rdn. :
(1) Dok : (2) S*H oo
(3) |o°de 4) |marEo

139. The hybridisation of each carbon in the following compound is
Bod ‘bﬁa&#éoé‘ (D8 s*8)RS TwE) DoEdEEmo

0O y :
I e
CHy—C—CH, xS
i H] 111 iv S .

(1) sp® sp* sp® sp R o S
M’ sp* sp? sp” Lo B
w9 w. B i

@ sp’ sp*> sp sp’

140. The product Z of the following reaction is :
1Bod Wdges® 8B adySy0 Z:
H,cC =CcH —2HBr, 7
(1) H,CCH,CHBr, (2) H,CCBr,CH,
(3) H;CCHBrCH,Br (4)  BrCH,CH,CH,Br
Rough Work
E 2016 A 50 Q
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141. Identify X and Y in the following reaction sequence
Bod _1501'5@&‘;3065 X $:0050 Y ol M8oRdw

v En 03
X > Y : s (CHJ)ECO -+ CHzo.
Zn — HIO _
X Y
(1) (CHj)z('leCH3 | CHSCH - CHCH3
Br
(2) (CHS)ZCHCHZBr CH3CH = IIJHCH3
(3) (CH3)2CBrCHzBr _ (CH3)2C = CH2
4) (CHj)z(IHCH]E'-r2 (CH3)2C - CH2

142. The packing efficiency of simple cubic (sc), body centred cubic (bec) and cubic close
packing (ccp) lattices follow the order :

FHrSg DS (s0), wod:So(Bd Pod (bec) Hodan DAY S Pod -Erdoy (cop)
 FOSO SRR 3‘&’)3%’5 (& Sod0
(1) bec <cep < sc (2) ccp < bee < sc

(3) sc <ccp < bec (4) sc < bce < cep

143. The experimental depression in freezing point of a dilute solution is 0.025 K. If the van’t
Hoff factor (i) is 2.0, the calculated depression in freezing point (in K) is
2f DO (TR (PO 8 PN DS F°0 oy 0.025K. Sroern MfmEdw (i) 2.0
wond, B oD PAFSS F I8 (K o) Jod? :

(1) 0.00125 (2) 0.025 (3) 0.0125 (4) .0.05
Rough Work
E 2016 A 80

Get More Learning Materials Here:m m @ www.studentbro.in



144, The molality of an aqueous dilute solution containing non-volatile solute is 0.1 m. What is
the boiling temperature (in °C) of solution ? (Boiling point elevation constant, K, =0.52 kg
mol™ K; boiling temperature of water = 100°C).

¥ wyprajlo (@850 OAS OIS mo |Trded) rerdd 0.1 m |THeR)
Sodothy &PKS (°C 0¢°) Jod? (PR YFBS FS 65318 Poro¥dw, K, = 0.52 kg
mol™ K; d& Sodotfo e = 100°C).

(1) 100.0052

100.052 (3)

(4) 100.52

145. Which one of the following is the correct plot of A (in 8 cm? mol™) and /¢

(in mol/L)""?) for KClI solution ? (y = AL X = yfe’)

808 a8$* 28 KCI {méém?&é‘. A8 em? mol”' ©&®) Ss6asn o
(mol/L)'? o6®) o Sogfg ADS DOTHS Trdodn? (y=A;x= )

y
: |
T y
(1) o -
- X =X
y y
@ % @ %
— X - X
Rough Work
E 2016 A 52 Q"
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146. For the reaction

5Br(aq) + 6H"(aq) + BrOj (ag) — 3Br,(aq) + 3H,0(¢)
_ A[BrO;]
At

if, =0.01 mol L' min™,

AlBr.
[ 2] in mol L~ min™! is

(Bod HIg
5Bri(zo) + 6H'(2) + BrO; (zo) » 3Br,(®) + 3H,0(|&)

—'A—[]—a—TM:O.Ol mol L' min” eond

A|Br.
[ tZ] mol L™ min~! e&*

(1) 0.01 ) 0.3 - 9
(3) 0.03 V (4) 0.005 ;
I
!
a

(4) Vanishing Cream .
Bod &8S' 6 B9S2 | |
(1) &ren

(2) Do) S84
(3) 33y
(4) s*rvR08 L§5& :

Rough Work

E 2016 A 53 Q
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148. Copper matte contains
558 Srds®  sodrow.
(1) Cu,0, Cu,S
(2) Cu,0, FeO
yﬁ FeS

(4) CuZS, FeO

149. X reacts with dilute nitric acid to form ‘laughing gas’. What is X ?

X D03 J 855308 SGgT0b EIHEE TrHnPH B AP HIHodo. X 87
(1) Cu @ P
(}gxss 4y Zn

150. Xenon reacts with fluorine at 873 K and 7 bar to form XeF " In this reaction the ratio of
Xenon and fluorine required is :

873K, 7 w60 3¢ 058, §058 $0g 20D XeF, % 25000300, & SEgH
od2EDd 4R, FOSe D8 ¢

(1) =35 (2) 10:1
G 1:3 - )()/5 : 1
151. Which of the following metal ions has a calculated magnetic moment value of /24 B.M. ?

Bod 78S & SfIr wdrI%H BEodS wohIpod [rdifo Jwd 24 BM.

G000 ?
(1) Mn2* | (2) Fe?'
(3) Fe** 4) Co**
Rough Work \ ( {S
o
E2016 A _ 54 Q
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152. Which one of the following does not exhibit geometrical isomerism ?
(1) Octahedral complex with formula [MX,L,]
(2) Square planar complex with formula [MX,L,]
(3) Tetrahedral complex with formula [MABXL]
(4) Octahedral complex with formula [MX,(L - L),]

(Bod &8S° 8 "FEXSHyTgdy WrBHEs?
(1) [MX,L,] 8ner o ssir|dd DofRo
(2) [MX,L,] 8o fo dHhde SSED voBQo
(3) [MABXL] 385er o Brw|dS Hofgo
(4) [MX,(L - L),] &y o Ko e (dd Dol

™

.,
ug.O

153. The P Dispersity Index (PDI) of a polymer is (M—w = weight average molecular mass and

M_ = number average molecular mass) _1

(1) The product of —Hn and Hw (2) The sum of mn and mw' ' | ]r
(3) The difference between M and M|  (4) The ratio between M and M_
FOBE Wogy D IFded wrdE (PD) (M, = 266 o8 wmo@dgas.

M = %ifen dopg wmoESgord) r

(1) M, 5050 M, Do) opdo 2 M, S8a» M, o Sods» |

n

() M, $0cn M o Bogsg PSsw (4 M %0050 M Sogghe Da)8 |

n

Rough Work

E 2016 A 55Q
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154. Hormone that maintains the blood glucose level within the limit is :
(1) Thyroxine
(2) Insulin
(3) stosterone y
Epinephrine |
| 6506% oSS Fond (EBowd€0oT HHE,S :
(1) Boe8yS
(2) 839303
(3) Bé"?gﬁ‘ Q
4) ¥IHIS

155. Chloroxylenol is an example of

(1) tiseptic : (2) Antipyretic
Analgesic . (4) Tranquilizer
1 £E3SS 5% aciedoe.
(1) Do I°SLS» (2) =38 DarEES»
(3) T LS ' (4) |&rolgB=b

156. Which one of the following has highest boiling point ?
Bod &8¢° TR To¥y wrlyysd FHo wdgudso?

(1) H,CCH,CH,CH,CI (2) (H,C),CHCH,CI
(3) (H,O),cCa . (4) H,CCH,CHCH,
|
Rough Work
E 2016 A 56 Q
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157.X + Y —H°5 Aspirin + H,CCOOH
Identify X and Y from the following :
8ol o8 XH0d X Ho0» Yol MHdoPdw :

X ¥

H,CCOCI
(H,CC0),0
H,CCO,H
- H,CCOCH,
Rough Work
E 2016 A | 57 Q
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158. R-CN

- A

(i) SnCL +HCI
(i) H,0'

— R—-CHO

What 4s the name of the above reaction ?
Rosenmund

(2) Williamson \/
(3) Stephen

(4) Kolbe ’

(i) SnCl, + HCI
R-CN — » R—-CHO
(i1) H,0*

D $8g Ty Do M2
(1) 6=5506

Q) D555

(3) %S

4) &9

Rough Work

E 2016 A

58 Q
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() KMnO, - KOH/A

159. >Y

(ii) H,0*

CH,CH,CH,

(i) KMnO, - KOH/A
> L

(ii) H,0"

What are the structures of Y and Z ?

Y $0din Zo doymre oD

4 Z
CH,CO,H CH,CH,CO,H
(1
CO,H CH,CO,H
o S
COCH, CH,CO,H
3)
CO,H _ COH
“4) @ @
Rough Work

E 2016 A 59 Q
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160. Which is the strongest base among the following ?
Bod &8S° 0 vdg0¥ OIS Fo?
- (1) H,CNH,

NH,

e

NHCH,

il
o O

CH

|
N-CH

3

3

4)

Rough Work

E 2016 A | 60 Q
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