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This booklet consists of 60 Pages for 160 questions + 3 Pages of Rough
Work + 1 Title Page i.e. Total 64 Pages. :
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- Time : 3 H'burs ' | A Marks : 160

Instructions :

(i) Each question carries one mark.

(P8 (DH)H af Sl Sod. ,

(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. |
S ad)d (D8 (DN)H adgdS TES® SOTHS JSrESSNs 5015 AV
2rdod wos 1, 2, 3 ¢ 4 Jdomr adyd OMR J5rges JHESns' (D%
dowoRoNd Jopgho DEER wr/wrS oS rowod D) GITrAoD JodITR.

MATHEMATICS
1. If fix) = x> = 2x + 4 then the set of values of x satisfying f(x — 1) = f(x + 1) is
fx) = x2 - 2x + 4 wowd f(x - 1) = f(x + 1) D $)H50F x © 528
(1 {1} {-1, 1}
3) {1} “4) {1, 2}

2. The number of real linear functions f(x) satisfying f(f(x)) = x + f(x) 1s
fifx)) = x + f(x) D $)0H50T oS Thaoh (dFodiren fix)o Dowg

‘g{n | @) 4

(3) 5 4) 2
Ve C [0-‘\
3. The remainder when 7" — 6n — 50 (n € N) is divided by 36, is \S‘ m\ =¥ . .
. n
@neN & 7"-6n-50 36 & rAoSm ST Fao ¢ LD -
1y 22 | @) 23 3 T
o i S ' W 2
Rough Work ' W g oA _ 5 kb
- 3 x g H"h 2 5 ™
P \ ¥ 4 3\ N IKI(L V1)
G I o \ X
4‘;\;\*‘ a Qﬁ‘" v
= - - nu\
r\f-\’\' ; (;\z
\d"‘[“
E2016 A o 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 that a + b + ¢ = 0,

Then the system

(I "has two solutions (2) is inconsistent -
M unique solution (4) has infinitely many solutions

T2 dopgew a, b, cwo a+b+c*09fﬁo§wm Go0Td DNEYwm 556’3‘3
ax + by +cz=2
X Fey+ag=2
cx +ay + bz =2

B0 BE%08. edyd & SgIP

(1) Bodo JIdden ¥ Gowwod (2) woolido

(3) X3¢ I¢S Kobd » (4) odod sl E0bd

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 a skew symmetric

3) R a scalar matrix i (4) a triangular matrix
A,Beo 23 S8488 o Tod S&E0 Sr@8eds0d. A,Bw Fad S-BET
AB — BA

(1) o 95 Sm@% | 2) =¥ 5§ Pas Sr@E
(3) =8 0bf S8 (4) =8 Bz Sr(B8
Rough Work =B l
\
\ 1\ (S
s L ‘ Q,

m &

c\ C}
}s,
E 2016 A K :i\
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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

|
then IA(x) dx =
0

| x+1 2x+1 3x+1
A(x)=[{2x+1 3x+1 x+1| vond
3x+1 x+1 2x+1

| .
oDy fA(x)c,lx: | -
“15
(1) -15 L}u/—z- () -30 ey -3

; I
7. Ifz=x+iyis a complex number such that Z® = a + ib, then the value of Tl_b'z’ [E +%) =
: a + a

l .
b08d =x+iy8 z3 =a+i , ©3% s XJZ
DoSsd Romgz=x+iy 8 Z a+1b'em:‘e§ wd P& az+bz(a+b
g1y =l | (2) -2 3y 9 (4) 2

8. The locus of z satisfying |z |+ |z—-1|=3is
(1) a circle \GZ‘)’a/pair of straight lines

(3) an ellipse | 01‘)( a parabola

lz]+]z-1]=33 &)D0T z DohdFo

(1) a8 Sy8o0 (2) o8 VST ol 0

(3) =8 88 Hydo (4) =¥ dordodHo
Rough Work ey
E2016A 3Q
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9. Ifthe pointz=(1+ i) (1 +21) (1 +31)... (1 +101) lies on a circle with centre at origin

and radius r, then 1% =

Saro Dokl Sodomdr, grdo r SOAS Do Dok z=(1+1i) (1+2)
(1 +3i) ... (1 +10i) 408, edypdor* =

{5y 18 .. ‘_Q//ZXBK4K..;><10

3) 2x5x10x.., x10] 4) 11!

10. The minimum value of [z— 1|+ |z-5]is

lz-1|+]|z-5| BoE) $9% deod

(1) 5 @ @ 3 (4) 2

11. The number of real roots of | x |> = 5| x |+ 6 = 0 is

1x|2-5|x|+6=08 o a9d Sroro Dopg

2 @ 3 @ 4 @ 1

12. If o, B are the roots of x* — x + 1 = 0 then the quadratic equation whose roots are g

BZUIS is .
a, Ppeoox?-x+1 =08 Hror 88, g, paia Saroraom do 59 dNESmo
(1) x*-x+1=0 | \%:+x+1=0

3) X2+x-1=0 (4 x*-x-1=0

13. If o, B, y are roots of x> — 5x + 4 = 0 then (&® + B> + y°)? =

@, B,y X’-5x+4=08 Soror8d edyd (@ +p+y)yY=

(? 12 . &) 3 (3) 169 (4) 144
Rough Work
T b g
o ol = N
R e 5 5
Rrs, b . R—f‘ X
. ') - \
h‘ﬁgk\ ' i\"b\] -~ -
~ - .
E 2016 A | 4 Q Q K
: . : _ b -~ )

collegedunia:

India’s largest Student Review Platform



14. Suppose a, B, y are roots of x* + x* + 2x + 3 = 0. If f(x) = 0 is a cubic polynomial equation
whose roots are o + B, B + v, y + « then f(x) =

By X +x2+2x+3 =028 Swrorodsod. of D5 23058 HH¥Emo
fx)=08 a+B,p+y,ytaw a‘aa:"mp_ﬁ f(x) =

(1) x*+2x% - 3x -1 @) P+ 23+ 1
| 0B X+ 2x+3x -1 @) x*+2x2+3x + 1

15. 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 9&06°0 £0r05dTWriod €00 o8 eofdo I $sHdsr
D88 4 vfore Dore Howg

(1) 2400 (2) 2408 (3) 2416 /(4)- 2432

16. The number of divisors of 7! is
7! Eméar Praste Jopg

(1) 24 .,(f{)[ 72 (3) 64 (4) 60
17. The sum of the series £ L
| " . l#_%[@>*ﬂ’[?4%)(ﬁ&)w
2[1J ZKS[I) szxs[IJ o ¥ Tkl
I+—{ = [+ -1 + el e 5 5 :
| 3.8/ 3x6(8) 3x6x9\8 " 75
is k. / i ( [#M\)
y 2 e s diles s G
=63 l+3(1]+2§-(}-) +2x5x8[_1_] -+ ' 1 L }
L 318)  3x6\8) " 3x6x9\8) " e Ly A
T g &/% 4 ¥si
,.»f.'ﬁ"j"' (1) 39 . ®) 5 o e
ough Work v/

| ' g 5
! \ ’a;/_,,u}\ :L'g e 5
| ‘\“E.L S /HL" Ew;{ ' (ﬁ) . (. - E') ;
o i / ) 't'f q" =
_/f::"u h G *’/ﬁ"'{{"‘@ . 'G‘ {ﬁ L f?

: : \&% '1_:" \ _,:_- (: r J
EZDIG_.;}/J ‘ﬁ/" %fu > ;Q ’ 1\"5" it 1 2
Rt ¥ \ (l-:’\ L_’:.-;{— ) : -‘]L’l’ 4
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18. 1f C, denotes the binomial coefficient "C_then (-1)C] + 2C{ + 5C2 +... + (3n = 1C; =

C wdo bgddmnio "Co apd (F1)C2 + 2C] + 5C; + .. + (3n - DE: =

2 . ; 3“"'2 2
(1) (3n-2)“C, (2) ( - et
| | In-5
3) 5+ 3n)*"C, }9/ [—T‘E——]?“CHH
X +1 A B C D E
3 e B e S
x'(x+2) x X X X X+2
= B+D+E =
H A+C 2) A-C 3) 2A+C 4) 2A +2C

4
20. If cos’0 + 0053(2,}+8] ¥ cos3[—3z+0] = a cos 36, then a =

4 .
cos 0 + c053(%E+B] + cns3(—;+ﬁ] = a cos 30 woNd, wib;})ﬁa a=

i 3 5 1
3 ' ® 37 @ 3

cos13°—sin13° 1
21. : = e o=
cos13°+sinl3 cot148

- | 1
(1) 1 y/—l (3) 0 @ 5

Rough Work

E 2016 A 6 Q
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22. If cos x + cos y + cos @ = 0 and sin x + sin y + sin a = 0, then cut(x;y] =

Cos X +cosy+cosa=0D00a80 sinx+siny +sina=0 amﬁ, cut(x;y] -

(1) sin « Mﬁus o (3) tan a | (4) cot a

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

f(x) = cos? x + cos? 2x + cﬁsz 3x wo® f(x)=1 oTWogbor aod [0, 2n] &) x Dende
Rowg " |
(1) 4 rz-)/ﬁ | 3) 8 4) 10

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

sin(cot™ x) = cos(tan™' (1 + X)) @ éa%_a_‘éﬁ?a' X 2De0d

) —% | | \e)/%

(3) -1 O

25. For O E{U.g), sech™ (cos 0) =

. ‘ |
_ BE(U.*Z“)Q, sech™ (cos B) =

(1) ?ng tan[%%%] | - Jg;/'/ng tan[%+-2~]

(3) log tan(£+EJ (4) log|tan (E-E)
4 2 _ 4 2
Rough Work g

E 2016 A ' 7Q

collegedunias

—



o |

e e e b .;.l.An.H_,.._
'

f -

3 p
26. If A ABC is such that ZA = 90°, £B # ZC, then l;z +c1 sin(B-C) =
. e I b +¢? | "
AABC &* ZA=90° 4B # £C woxn® v =sin(B-C) =
—c

I . 1

(M) 3 . } 3

1 | 4 :

(3) | @ 3

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

(1) right angled triangle (2) equilateral triangle
(}/scalene triangle (4) obtuse angled triangle
A ABC &° 8R2=a? + b* + ¢ wond o |8ghzo

(1) vow 5 |8aHbewo (2) 9% oo B¢owmo
(3) das wrdv |Beo _ (4) K28 &% [Bghao

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

Y

o 2 )

A

(2)

w3

oS

29. ABCDEEF is a regular hexagon whose centre is O. Then AB+AC+ AD+AE +AF is .

So|8S0 O o |83 @do)2 ABCDEF. edypd: AB+AC+AD+AE+AF =

(1) 2A0 (2) 3A0 5A0 AO
Rough Work

E 2016 A . 590
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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 2.8 237088 JSdodoyz=o, gheo AD§ P Sogg ﬁo:‘i:;é) GES BP Q¥go ACD

Q 53¢ S0, wdy 38 AQ: QC=
M 1:2 /(})}:1 3) 1:3 4 3:1

31. The vectors 2?-—3]+E,i——2}+3ﬁ,3§+j—2§

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

D8Fe0 2i-3j+k,i-2j+3k 31+ -2k
(1) Gow H0°8S HBFeo @) Gow H3So$ vbfe

(3) 2% (8Hzo T Pozdvw wHeton (4) dSda HoFw

€|=3 and b, T are perpendicular.

32, a, b, ¢ are three vectors such that |E|=1, |E|4—-2
If projection of b on a is the same as tﬁe projection of € on @, then [‘E—E+E[ =

DAy ¥

=2, |E|=3 oS- b, T o Lowon & ) 0.

i -

B b OEB0, @ B T DESo HIrSHE wbHyd |la-b+¢| = .

Sy{ A @ e @ V21
C
Rough Work L. = /77_# € ranerceeplf
e S F“-_J[
2 \ - L\§ ’
E 2016 A ?2Q

collegedunia:

India’s largest Student Review Platform



| /A

33. If a, b, € are unit vectors satisfying the relation @ + b + /3¢ = 0, then the angle
between a and b is | o
o HBFe0 &, b, T @ Howodo d + b +YIT =00 S)hddHod ebdydo
a, b o S §mo

n n

(). 2) 3

n m

ﬂ/g @ -
34. a is perpendicular to both b and C. The angle between b and T is %n_ if |8|=2,

|E|=3, IE_\=4_, then ¢.(axb) =
a 38 b, co BodoBE voworr 408, b, ¢ @ SoEg oo 2_; IEI:Z} [E[=3,

|T|=4, wond §.(axb) =

(1) 1843 @ 1243 ,_ﬂd/sﬁ 4 643
35. If the average of the first n numbers in the sequence 148, 146, 144, ... , is 125, thenn =

el ESdo0 148, 146, 144, ..., S* BusS n dowgow HovHO 125 wond® n =
(1) 18 (2) 24 _/@0/530 (4) 36

36. The standard deviation of a, a +d, a + 2d, ... , a + 2nd is
a,atd,a+2d,...,a+2nd o §& Jddwd0

g v P I ] 3
(1) nd (2) n’d wf"(n;l)d“ (4) 1/"("; ) 4

Rough Weork

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

1 | 1 g
P(A)=—_ P(A|B)=— P(B|A)=—
(A) 4 (A |B) 4and (!)2

Consider the following statements : R

3 g :
(I) P(Al§)=z | > -
(I) A and B are mutually exclusive e e 41 e
() PA |B) +P(A | B)=1 ¥ » :
Then : .
(1) Only (1) is correct )Z(/C)nly (I) and (II) are correct
(3) Only (I) and (III) are correct Y (4) Only (II) and (III) are correct }J

| 1 1
Bods PobSen A, B e P(A)='4'_. P(MB):E, P(B[A)=5 © ToghoT™)om.

| |80d L‘bﬁﬁmm 8%05%4 :
L e . 4
1)) P(AIB)=Z

(I) A, B e ‘éd‘.&ad DS e
(III) P(A | B) + P(A | B)=1

@D YKo
() () 3rEF J0THS (2) M, () SrSTo SO0THID
(3) (D), (III) SrSFo HOTSD (4) (I, (1) SrES DO THID

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 ‘
2 @OE RYoordydo seHoar 1, 2, 3,4, 5 r:.:u-Sz o8 803w Efmq;rg?ﬁo Ddgdﬁ‘da.
@ Dopg 4 & rAodwTdL ©Thg Dogrdgd

1 2 / 3 4
iy @ 3 j 5 “ 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 '

by Sogre > EE FDo Bmyd) 5‘60{33 s Body >rDEe N mcmsu
Bodo 7 Ko XS eoThg doyrdgd h

1 5 £ | 1
M 3 @ = A5 3 @ 3

40. In a family with 4 children, the probability that there are at least two girls is
4 Dood ad) Hewood® Vo agdH wrdfwoT Doyrdgd

1 9 3 11
m 3 @ 15 ,m/;; 4

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

A %08 20%H0BT (28 B8 vdS0s® &8 Fdom BE Ddooron. A $08
2000 B0S 5 DESS® EI%o ook FHoom B8 BT Doprdgd

(1) 14(0.9)° 2) 1.40.9)° ))414(0,91“ @) 1.4(0.9)"

=

42. If A(5, 4) and B(7, 6) ;-lre points in a plane, then the set of all points P(x, j’) in the plane
such that AP : PB=2:3 1is

(1) a gircle (2) a hyperbola

/@4 ellipse (4) a parabola
A5, 4), B(7, 6) o a¥ dHdvod E)oﬁoé_)@ii, AP : PB=2:3 @'aiaggacﬁ
DodoH Px,y) © Jnd -

(1) a8 S)do (@) =8 VS DO VA0
(3) =¥ &géaga (4) =¥ dodeoddo
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 |
ool w@Sinom 90° Fnod® FHwo T x=4day oI VNESeD 578
vanEsmo ' '

(1) },2 = 4ax (2) = —4ay .é/yz = —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 1s

PEF T Ix+4y=9 8" podd Dodd) TwE) x-6rd¥o af YrgrosdaToghom
¢od y=kx+1 8rd0od® ¢3) 38 Tpo 6538 Sb¥dmo (2848 k a8 Yrgeo¥o)

1) ¢+x+1)x+2x-1)=0 @) Frx-1(y+2x+ D=0
Y+x+D)@+2x+1)=0 - @) F+x-1DF+2x-1)=0
45. A value of k such that the straight linesy —3kx +4=0and k- 1)x - Bk -1)y-6 =10 g

are perpendicular is _
DE¥ Bowen y-3kx+4=0,2k-1Dx-Bk-1)y-6=0 e wozmom ﬁoﬁtg.j % k
DD |

_ 1 s
0 & s . ) @) 0

46. The length of the segment of the straight line passing thmﬁgh (3, 3) and (7, 6) cut off by
the coordinate axes is
(3, 3), (7, 6) © Kom DSr G4od HEF¥ Ty JAIrdhsgod pododad Jgr
podly D) |

4 s = B ek = T

- @ 7 o - 4) 3
Rough Work - - vt

e Y
_"-l:rﬁf
E 2016 A 1 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 -

PO T a0 3x* - 8xy +5y? =08 wowomr &obr Do) (1,1) Aoar 565
DEF T oSoif) dDEdmo

(1) 5x*+ 8xy + 3y> — 14x — 18y + 16 = 0
) Sx2+8xy+3y2—]8x¥]4y+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, a) lies in the interior of this triangle then .
a8 Bz Puro ﬁ;")aa& oNESmo (x% -y (2x + 3y-6)=0. dodod (0, a) e
18%hzo woddod® Go¥ edypd

(1) 2<a<0 @ 2<a<2 @ 0<a<2 (@) az2

49. The point where the line 4x — 3y + 7 = 0 touches the circle x>+ y? - 6x + dy - 12 =0
is ' '

ydo x +~y2 6x +4y - 12=02 To 4x—3y+?—-ﬂ $3)%03 E}oﬁo;'q_)
M a1 @ .- e @) (1, -1)

50. The normal to the circle given by x2 + y? — 6x + 8y — 144 = 0 at (8, 8) meets the circle
again at the point ' ' -

(8, 8) 5@, o x2+y2—ﬁx+8y—144=0 [SEEpE vdoon Ty © S'JJE_:.'\)J. 20803

50878 Dodod)
(1) (@2, -16) - (2) (2, 16)
(3 (=2, 16) 4) (-2, -16)
R;:mghWnrk
B Wy ™
. - . 'Lﬁkﬂ} 1 Q
+ 79
E 2016 A | . uQ
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l 31, For all real values of k, the polar of the point (2k, k—4) with respect to
| x? + y? — 4x - 6y + 1 = () passes through the point

x* + y? — 4x — 6y 1 =0 &yarg, k BE) o) 5708 Qm;ﬁugw Do)
(2k, k—4) TBg) $)d Tpe 39) Dok

M a1 @ (1,-1) AN a1 @ (. 1)

§2. If the circles x* + y? — 2Ax — 2y — 7 = 0 and 3(x? + y?) — 8x + 29y = 0 are orthogonal
then A =

éa!::ﬁu X2+ y? —2x-2y-7=0,3x2+y) - 8x + 29y = 0 & ©ow SFdlrosd
WD pdo A = '

M+ @ 3 A 2 @ 1

53. The radical ccntreufthccirclesx2+y2=1,x2+y2—2x—3v=ﬂandxz+y2—2y-—3=0
1S |
55313:{1:x2+y2=1,x2+y2~2x—3=ﬂ,x2fy2—2y—3'=(}f::u Sure oo .
oy @) (1,-1) 9!(—-1, 1) @ (-1,-1)

54. From a point (C, 0) three normals are drawn to the parabola y* = x. Then
Do) (C, 0) 5008 Hordwoho y?=x &8 Surd edoowTmes AT ds. &R P&

. 4 1 1 1 1
(1) €< 3 @ C=5 ,ﬁ?C}E ) z»E»=

55. The points of intersection of the parabolas y*> = 5x and x% = 5y lie on the line
dordodsren y2 = 5x, x* = S5y © podd DodoHHeood T
(1) x+y=10 2) x~2y =0

B x-y=0 @) 2x-y=0

Rough Work
Yoo
Ia ) "'-/LL-;-T7
sl .
UJ c A 0T Ro=p {J e
2 S +“>37“La
E2016 A 15 Q
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(x-37 , (y-2)

56. For the ellipse given by =1, match the equations of-.the lines given in

| 25 16
- List I with those in the List II :
‘ List-1 List-11
(i) The equation of the major axis (a) 3x =34
ii) The equation of a directrix b) y=2
Eiii)) The e:uatinn of a latus rectum,_\ Ec) i +y=9
(d x=6
(e) x=3
(f) 3y=34
by Sys0 (“'2"53)2 +(3’1'62)2 =1 3% e [ *D TpodH wde [ 6*D dDsserobd
2dDgSod
Qor-1 . o1l
() &g dNsdmo | (a) 3x = 34
(i) 28 dod T b)) y=2
(iif) &8 SrDwoo _ c) x+y=9
(d x=6
(e) x=3
(D 3y=34

The correct matching is
POTRD =8

/(i} (i) (i)
) @ @ @Y

2 & @O ()

3) &) (@ (¢
4 (& (@ (@)

Rough Work

L 9
< q\.b ‘\L .

™ 7 . \(f@
EWI6A  \/C(\\, 4P 16 Q
. \ ¢, -L/
A
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2 i

If S and S' are the foci of the ellipse ~;—5+f—6=1 and if PSP' is a focal chord with-
SP = 8 then SS' = |

P :
8¢ $)8o E+§=I §8,8'w b oHSEr o8 Herrg PSP' 8 SP =8 wond
oo pdo S§8' = |

(@/4+s'p | @) SP-1

(3) 4+ 8P '(4) SP — 1

S58.

3 ) Tc )
Let A(2 sec 6, 3 tan 8) and B(2 sec ¢, 3 tan ¢) where 6 + ¢ = 5 be two points on the

2 2

hyperbola T—-—g—zll_ If (o, B) is the point of intersection of normals to the hyperbola at

A and B, then B =
: xl 'yz
wd dordeoddo T*?ZI D Todo DodoHows A(2 see 0, 3 tan 8), B(2 sec ¢,

. _
3tan ¢) 0% B8+ ¢ = Y ©d0b. A,B v 5§ ©d Vordodrdd whoow Tpe

Podd DoY) (a, B) wond edypd P =

3 _— .3
(3) 3 . 4) 13
Rough Work = |

E 2016 A 17 Q
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59. Points A(3, 2, 4), B[ ) and C(9, 8, 10) are given. The ratid in which B divides

AC is

33 28 38
5§ 5 3
i1y 323 o O $ed

3) 1:3 @/3;2

Dooyen AG, 2, 4),13( ),0(9, 8, 10) ez, AC B dz¥2od dh3d

60. If the angle Ibetwécn the lines whose direction cosines are (-%7%7.%) and

%

3 3 6 1\ = -
E—,m,—ﬁ is E’ then the value of C is t

x 2 £ 1% 3" 8 | '
&8 S Rdoe [_E!ﬁsm]t (7’5‘2'\/54’ JS’-J §Eﬂ)?\') Bodo Too E'J‘Jtﬁg

T

E‘mc_i wonsd C Jend
AR | () 4

(3) —4 4) 2

61. The image of the point (5, 2, 6) with respect to the plane x +y + z = 9 is
vandwo xt+ty+tz=9 Syarg Dodoy (5, 2, 6) BwE) (d8Dowo

; ‘-pK (3i _51 2) ' ’m/(‘%: "l: 5]

i E
collegedunia
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A

9 X
; X“+x+3

62. lim | =
X |:x —-x+2]'

w 2) e (3) & 4) e?
63. The values of p and q so that the function
[
[ -7
(14|sinx [)sin* | '?{xﬁﬂ
f(x)=4q , x=0-"
sin 2x o DT {E
esin!x 6
is continuous at x = 0 is
. i
(1+|sinx|)s™* | —<x<0 8
(Do f(x)=1 g , x=0 3¢
sin 2x ’ [}{}{{E 8
csinh

x=03¢ uzjﬁg;ﬁla’:aﬁaggo'p, qo ddw

, q = e

2 p=0,q=¢"

2
4) p——,q=¢

Rough Work | |
2 b U /3
% o L T ) by
e ¢ K
v T
QY
E 2016 A 19 Q
'?F'
>

l g
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5cusx-—12sinx] dy

12cosx + Ssinx ey

64. lf'y=tan"[
dx

y'_mn,,[ﬁcusx—lhinx

dy _
12cqsx+55inx:|’ mandil o dx

(1 1

-}
3) -2 | . 9 -
(3) - @ 3
d | v1+sinx —y1—sinx
65. E;tﬂn D die ™
sinx + 1-sinx
_ 1
i 1 () —=
: . |
(3) 5 | | 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) sond ©dypd y" + (2 tan 2x)y' =
(1) 0 . (2) 4fcos® 2x)y

(3) —4(cos® 2x)y Ll o — (cos? 2x)y a

<

* i _@ﬁr '
67. The length of the segme‘;t of the tanéant line to the curve x = a cos’t,y=a Sin’ t, at any
point on the curve cut off by the coordinate axes is
S(%o x=acos’t,y=asin®t Mo :g):sl Dok H00d ADS B8 Tw
Podod Poddn WwE) PEY
(1) 4a (2) a (3) a?

Rough Work ~ . )

DErbsE e

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 (2+2a,2+/2a) is
SEo x*+y =162 D DodR) (2v2a,242a) 38 0B 8T, vhvonTpew,

3 x-wgovd 5T Bz ITogo : _
(1) & | (2) 16 a2 “(}y\:t a? /M/s/az

69. Define f(x) = -;-[Isinxlﬂinx], 0 <x<2n

Then, f is
m 3n ¢ n% LAY
" : ; . A onr P
(1) increasing in (2= ZJ a@b\j ,FJ;OC}F;.W{
m = |
(2) decreasing in [0, E) and increasing in [E, TE]
() e
(3) increasing in |0 = | and decreasing in | =, =
, 2 a
(o) e
increasjng in ko’ I; and decreasing in kE’ 'ﬂJ
; 1 @
0<x<2m8 flx) = E[Isinxlﬂinx] ™ dEgDoRdn. wdypds f
™1
n 3n
(N [‘2'- 2] » ubfformo
ro ) (.ﬂ _ J
R = - W . — T - Y.
{2).\ ) @ oS3& o mo 5 D ubdrmo
af TIZ" rﬂ 3
3 |05 D o8fbwmo, [ | B 25680 wo
S YA k=
(o) fa
@) |0~ | o w6 mo, |77 D 038 mo
L 4}~ & = |
'-—_ o
Rough Work
E 2016 A 21 Q
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70. The smallest value of the constant m > 0 for which f{x) = 9mx —1 + i

o

x>0 18

> 0 for all -

1 .
®8 x>08 ﬁx)=9mx—1+;20 wTogb @od R Dopg m >0 Tk ¥R

QBN
l . | ; .
M 3 | 16 3 3% @ 3
(x*+1) -
% Ix *+T% +1 -
3 o L
(1) %"m-![ 3xl]+c | /(27/‘“’_1(}:; l}'c
C
1. . x*=]) 1 of 2% =1
(3) 3t ‘( - ]+c (4) ﬁtﬂnl[xﬁx }+c
xl
72. Im dx =

(1) v1+x’ ——(1+x ) gl

| ((2{ xv1+ x> +%(1 +x2) ¢

3) x*V1+x* —-(1+x):“1
@) x'V1+x ——(l+x o Rl X

Rough Werk

E 2016 A

22 Q
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dx ” , = 1 | "-
cos(x +4)cos(x +2) |

(1) -S-;rll-ilmg|t:n::.'.»'.(x+4)2 |+¢ . /a{%lug

i
sin2

7. |

sec(x +2)
sec(x +4)

sec(x +4)
sec(x +2)

)

2x+2

dx =
- !;xz—f-‘lx—s §

(1) \/xz—4x~5 +log

T

(3) sz -4x-5+6log

x+1jx2—4x—5 +cC

x2—4x—5

+\/x2 I—4x—5 +C

(x—2)+Vx® 4% ~5

+C

(4) 2\/x2-4x—5+6lug (x-2)+~jx2-—4x-—5 8

1 &
*e sinx +cosx

-~ 5|.'?+95in2x
log3 - log3 log7 log7
i /l/ 3 ® T2 @5y

Rough Work

E 2016 A 23 Q
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n'd

~ 76. J.[w/tanx +;Iqutx]dx -

Ol ﬁ

V2

3n
® @)

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

| Sismen y = ax?, x =ay’, (a> 0) 08 Howg (PTF Irogo 3 ISSY Srdes
®ond a dWS

(l)‘g )5

@) | - (4) 4

78. Let p € IR, then the differential equation of the family of curves y = (& + f x) eP*, where

a, B are arbitrary constants, is

peRS0BDa, p oo drdydys ?gdu*-%’am wond y=(a+px)e” & Srdodnd
CS5ro Htvoad) edfod d¥dwo '

(1) y"+4py' +piy=0
y" —2py' +p’y =0

3) y"+2py' -py=0

4) 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*)!? = 0, satisfying the condition
y(1) = 1'is ' ‘
No%oBo y(1) =12 &H)noKHdr 408 vdfod dNESwo Ixy — Iy + (x2 —yH)2 =0
Tk JES -

1) 3 cas-l(i) =In|x|
X .
/2{3 cns(z) =In|x|
X
3) 3 cos-'[i) =21In|x|
X .

(4) 3 sin™ (-’i) it
X

80. The solution of the differential equation y’ =

1

vHfod DAEdwo y' = —
e "-_X

8 >SS

(1) 4 = e (y + )
) yte?Y=x+c¢
(3) x=¢e(y +¢)

(4) x+y=¢*+c¢

Rough Work

E 2016 A - 25Q
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PHYSICS

81. Electron microscope is based on the principle
(1) Photoelectric effect

Wave nature of electron
(3) Superconductivity
QOFTIS JrERE0IN DrESND werdddde

(1) 5708-2&g8 DOSS® (2) dogmye S8ofd VIS0

(3) ©8 avr¥dgdw (4) g8 woHIHod (28 Johdro

Laws of electromagnetic induction

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

D
t is time. The dimension of (E) is same as that of
(i) locity (2) Velocity gradient
Angular velocity / (4) Angular momentum

wodw 180b DDE S S0 g adgwdS0. F = A cos (Bx) + C cos (Dt) a¥)d x

D\ .
PO ([Foddn Bodain t stodn. 8D ypdd [“ﬁ] &od JIrII

(1) Jad» (2) 34 SPESod»
(3) 5°c3ase JHS® (@) Sk (gsg SAsw

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

vf % DR 208 ThHab Srgod® 2 D/’ S8y FodS ST
BHeoo I Dﬁaﬂ%aﬁ SD)ed. 20 PESeS® 5 (Darmo BHS Indo

Erde 100 Nod. & 5% FodS H0n Jddw
)A m/s (2) 20 m/s (3) 15 m/s (4) 5 m/s
g -
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 .beluw) 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 286" Dok A $008 a8 SNH DS (8ob8 DS @b B,
C %0050 D DodoHosor HHB0S® Srwoddsw JeoHm §odbd FHI D,
BC =CD. $%% B %00 C 8 F5ad8 543 srosdn 2 EH 500050 C Hod

D& 58% sodn 1 €. A %08 BH Idadd o4 sodn DEos

.

it!

1B

lc

| 1p
M - @) 0.5

(3) 0.2 | 4) 0.4

85. A particle moves from (1, 0, 3) to the point (-3, 4, 5), when a force F= ('f+5 k) acts on
it. Amount of work done in Joules is
28 $mo> wwo F= (j+5k) 23Fchmr o Emdw (1, 0, 3) Dosd oo
(-3, 4, 5) DoBHHN%H FSendrod. HAVNS vodn Jend &"%‘ad‘

}9/14 (2) 10

3) 6 4) 15
Rough Work
E2016A | 27 Q
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86. A particle is projected with velocity 2Jg_h 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 takeﬁ by the palrticle to travel between these two walls is
DEFEFoS 8 h 08 a¥ TIFTEY 2h Srddns® HI) Tod Ados dOM

oreode wf ndn 2,fgh FH08 §8z VEroScdE 60° Fasns® (HEBHIw
Dowds8. & Todk Hdo D¢y ¥ndn (Darhdodd scolgds

h ' h o
) V2g 3 2\/; @ \E

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 1s 27 N. The coefficient of kinetic friction

between the heavier mass and the surface is (g = 10 m/s?)

20kg ($Hgor? Ko af Y §o= Hdrodd (S8 dodn o SO HS)8. 3ke
Lﬁaﬁgm'% Ho a¥ 8Bo3% 20kg ($550°38 2.8 6 DFodSAd ($Hgo°? DA 84 &
BoB300d ¥Dy orgor DOINS® IrvY DFomr LeodndSs. 84S SSgd 27 Srg.
FAaTe] Ld::sc-%’ﬁ, éu*&]§ Qe Ko (88 Poge HonEdn (g=10 Do/ 70?)

SOEE
7 T Ty T
Jkg
1) 0.025 (2) 0.035 (3) -0.35 . (4) 025
Rough Work
. E2016 A | 28 Q
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88. Two masses m, and m, are placed on a smooth horizontal surface and are cnnnected by a
string of negligible mass. A horizontal force F is applied on the mass m, as shuwn in the
figure. The tension in the string is
m,, m, ($dgomhen fo Todk B’Jma'e_)m D0 § 8z DIrods SodnD DEoHSAS
(B5g078 Ko 848" LndwdID. & &8z HIroSSonm woso F,m, Lﬁégc‘%"’
Dodved” Srbig EBrAILEIL. SASTD S5

m, m, —>F _
.m! sz
F
/M/G'*' mz) 2) m, +m,
m, IHZF
—_— F —f—
3) [m] . | %

-89, A Ibudy of mass 3 kg moving with a velocity (2‘[}3j+ 31'{) m/s collides with another body
of mass 4 kg moving with a velocity (3i+ 2]-3]7;} m/s. The two bodies stick together after
collision. The velocity of the composite body is

W il

38| (855078 Ko SWNH) (2i +3]+3k) N/ JKos® LHendo GBi+2]-3k) Do/
D FH08 LHheodod) 8¢ SHSe 8 5)8. @ Tod SHew §58y
BHTY 088 51D, Do S%H Jodw

L ai+65-3k) | )za/%as'i‘n?j-ai)

(3) %(6?[+4j—6!?.) (4) %(9§+3]’-—6E)
Rough Work
E 2016 A 29 Q
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90. A simple pendulum of length 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 @85H%) o odn Fodsnd®h, m (Bdgoe3 fo FE¥so (Sord HI)o. & B0
o) E9% Q'a’:oé‘ HIDE, werd Do Do v wf JNY 5yd H0*
Bttt sSHEHS E0h 88z 55708558 adgpass. 8K §8z BErosSOm
HSYHE AESND DNV 2od»

Y10 mg (2) /5 mg (3) 4 mg (4) 1 mg

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 al the original position ?

m, m, |$SgoHhen Ho Tod Swro SRR $HB)8. m (BSHgork e Sodw ©
gore ($530°8 So|ddn BPH d Erdo FdhwdIn. o BS5gond Bo (BB
&85 o 0’3 HowTrood m, 855073 Ko Lrd) 28DdI0DD Srddw.

it B
m, l

1.3 2) d 3) ——td 4
e @ B 4)

92. 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

1
velocity ©. 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 $5g0°8, argrddo R o a8 Dol BB dyesER) DY) So|&o Hhhoa"
Figr, oD S8 vondiStd TH efo vlomr L8z HIrods dood”

1
Sfoi FH08 Fowsn T8, o Hoddn, 0B sgrgsn, TM Eog03

o S6°8 DEHN, g BudE D¥) D JFFFom PHODITH. D pd HFHY
§°cd BHS®

8 5 1 .
W 50 @ Fo 3) 30 ) o
Rough Work
E 2016 A 30 Q
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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

. . T . . ; -
diameter is ZJ; m and the solution oscillates freely up and down about its position of

equilibrium (x = 0). The period of oscillation in seconds is (1 m® of solution has a mass
=900 kg, g = 10 m/s?, Ignore frictional and surface tension effects)
VOIS SIrvSee 9 8 (Erdndes e U- Fodns® FDaE. Aosn S*Hd

TP LV BW 2[ 20 $08 050 Lm;";m;’m o° :.)-%‘Jﬂ .3';51:: (x=0) 3008 8, 8008

Goarw iﬂm;’:lﬁ GoTddS sodn DEHoS (¥ 53 (dndn (E5g0°3
n=9008 1, g=10 S0l PEw, Soddcd ool & D oSodw).

ZxJ .

(1)0.1 2) 10 0 & @) 1

. . y

94. The bodies of masses 100 kg and 8100 kg are held at a distance of 1 m. The gravitational
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 10" N.m%*kg?)

100 kg, 8100 kg ($5gordhen Ho Tods SNHod a8 Dbl Srdsws® godad.
& Tododd 005 T af Dokl 3¢ Md&s § (S50 irdgo. w Dok
S d8¢ P1IA%S Jkg ©8° (G = 6.67 x 10" N.m¥/kg?)

-6.67 x 107 (2) -6.67 x 101
(3) —13.34 x 107 (4) —6.67 x 107
Rough Work
E 2016 A 31 Q
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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
18 '

wo [orosd» K, FHHABD FEH L Ko 24, waFDE 0y90hRSB Vgoy PER)
X O°g0" FHOHEI8. odDIG Tv) H8E Bgoy FEY) y H JHdDIS.
Bo& 0 IHEDSDydo =OAS B

k
*%‘*(x + 2y)

k
| (2) F@x+y)

(3) ky(x + 2y)

@ “Lex+y)

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

2.0 0., a‘gé'g'sﬁaabl Do) 208H68* 1.0 0. a‘sa"géxél ooy e
DENBSB. DI) WEHS' B85 DG wd wde Ko DES Sgergddn, B267¢
- 2888° DS SgergddndHh VIrI DT o daoy N FgAYdn N0
4 667 %107
] 2) 3.34 x 10°

(3) 2.23 x 107
(4) 4.5 x10°

Rough Work

E 2016 A 32 Q
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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 Slab. In one

hour 4.8 kg of ice is melied. The thermal conductivity of the stone in Js' m™' k™' is
(Latent heat of ice = 3.36x10° J/kg)

3600 ":oo.bo‘?_u‘asm. 10 o. a'aouda')a;) Ho =¥ oon Dof ol dodn
100°C $¢& HJ) 08 I5YF'E FawsSo. Dof 6DOS0IND 0°C 5 HI) 2.8
0% BJoydo GoDTE. ¥ Hobds® 48 8. Soods ¥OA0H. Trow Dol
GQoorEdedn  Js' mT k' 0¢® (Soode Hodh Sn = 3.36x10° J/kg)

(1) 12.0 (2) 105 (3y71.02 (4) 1.24

98. The surface of a black body is at a temperature 727°C and its cross section is 1 m?. Heat
radiated from this surface in one minute in Joules is (Stefan’s constant = 5.7 x 10®* W/m?k")
wf 5)R SWH) eD0Sodn 727°C & a%5)8. v addSosH SoFgByso | a2,
& dodn 008 a¥ IDHos® IST ¢RIEEnSn, TS (RS Porosdw
= 5.7 x 10°* W/m?¥k") | '

(1) 342 x 10° | (2) 2.5 x 10°
3.42 x 10° (4) 2.5 x 106

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 Brwo dud) o P DOSredn BPoR) My Tod I dddod’
a*g?ﬂodz:&:&&. 288 O Y- S8g TodSd ddo aPAS S8g. w, So0dsw
w,o0 SEDM 200 DI vond oDy

./- o | &
(1) w, 2) w,=w,

O R )

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.

S0TAo0H 235 So0csw 238 (DIrwren Ko Tok I Hoo Ko & Tod
S50 BICHO sy PV TANHI0L HoB Tod dIE'YPe ms Iro SgamgIrIs,
o8 2™ ms 38 Ko 08 TES». :

(1) 1.6
W
(3) 0.64
(4) 6.4

101. A source of frequency 340 Hz is kept above a vertical cylindrical tube closed at lower end.
l’ The length of the tube is 120 cm. Water is slowly poured in just enough to produce resonance,
Then the minimum height (velocity of sound = 340 m/s) of the water level in the tube for that

resonance 1is,

2% (800 VIS HwrDd JooPHm PoDS Jrarsed Fgo S 340 Hz FIiRYdgo
fo 8 §ed 2357Q) HoR . FHdn WnE) éYy 120 cm. (D8Fg
| 2005 FHerDE $05d A FYos's Hom Fabwdod. v FHdNS' (H8
' - $300 2RodTahards 0 DS Sogo I8 (G300 FKo =340 mis) -

(1) 75 m

0.25 m
(3) 0.95m
(4) 045 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,. (u, > ) where p_is the refractive index of the crown, glass.

The convex lens now is

(1) A convex lens of longer focal lé:ngth
})/ A convex lens of shorter focal length

(3) A divergent lens

(4) A convex lens of focal length (1, — 1) f

E'S mes Fohwd F sgrgodbo o wf Do LHogrsed E&%0 |,
58885 HomSo EOASD 8S50S® BwoSwdod. w > K K 'S oz WNE)
58938 fomfo. 3D pd oersd £&¥o ¢

(1) &b Tyrgoddo $OAS Lozrsd S6LO
(2) 85 Jrgrgoddo LOAS %ozrstd E0¥o
(3) Porstg Eo%o

4 (pc—pf)fa'z.,r*soe:ido £OAS Hozprstd dYmo

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

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

Bods Logrsed Shsten f| Hdddw f, SeeregosoTen EOAHID. & a8 &rdo
5§ Ebsro o0& S0H) WEIDpdo SRIERE [0dS (d8Dowrww oo BImow.
(58 ¥b¥o dBDEr aD)S IHGIDH m, $o0080 m, woxd f/f,

m1(1+m]) / m (1+-m2)
() myemy) | O (iemy
m2{1+ml] m2{1+m2)
() m,(1+m,) @ m,(1+m)
Rough Work
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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

¥ 3% (8o Jo0d 6400 A $SofBggo (0 fo 08 55 dpds 200 cm
ms‘éa ONS 3% ¥0%08 HI) 28 BIFH IS oyomr w 57080 DYFssm
ToAod ddrdodadod. DY @ BO*) © W) VG dw 0dHd b

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

(4) 19.5%10°¢ deg

105. Two charged identical metal spheres A and B repel each.other with a force of 3x10 N,
i ' 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

Bodo DEIHSrIHS A $0%n B I8 ¥ Avrer 3x10° N wo0od’
DEGoBwdI). uTBS0 W HIY VIrIPos I A¥sw C 30dd A'¢o A
V)00V ddard A S:005» B éoc‘,ig GoS2dl38, C » J506 o DOITredD

-

(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

a¥ %085 A¥o &'He 26 Adgs PBYAHS V=Ar +B m adgodds, r A
So(@sn $08 Srddw, A S0d» B porossSvon. wowd Jdo v AESnt
oI§ Joss

(1) 16A e, ‘ A

(3) 20A €, @ -15A¢€,

107. Three unequal resistances are connected in parallel. Two of these resistances are in the ratio
1 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 VGG Sve HITroSEI0S® Dogrddn FhndS. & Srdodst
Bodo A FBwen 1:2 %0 )8s° 631D, & Swrd JGFSwe Sog 6 ESw 1
L. vond ddo, @ IBESH Jewd HaryosSum DI3Dpdo, & Sardods®

Q¥ J&EIn ToE) Jood
() 10Q \ Mﬂ

(3) 156 4) 6 Q

g

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 1o a
110 volts electric supply, then the power generated in each resistor is

Bodo NG*FESnen, HHrd 6°ES» R S £On GITYow. (D8 af) AE'FEBND
220 Sgoo orgor 320 ard)(w0) ¥88° HO(3c%H TohwdAod). Bod 6 ESneS
110 Sgoo g8 235708 (A8 Hopoddd ddo, vdypd (HB ¥ VS EEs0S®
2Qo00WS 4§ 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* m. The
magnetic field at the centroid of the triangle is (p, = 4x x 107 H/m)

4.5x102 m orer EOAS JDH T 1BPednS’ Pwre Jowd 1 A ddgs
(HSTS)0. (Bhzdn To¥) SoEFdn S wddyod T (v Jood

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

(3) 4x10°* T 4) 2x10* 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 (u) to the angular momentum (L) is
28 09 fodn (TS0 =q(BSgo"3 =m) R’ sgrddn Ho S)dsns® 2468
58 ‘V'E 8%K518. oo wdhdrpod (rdoEdw (k) §%cd oo E5g Fodn (L)o
oR N8 ;

q ,m(
(1) 2m m

. 2q
® 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

dod -D:.’Jl Hoﬁaé'a,uééxﬂ
wohod 08 F ($0S° @od
MERY SodsdneodH, 8

Su'-’iam. ddHoo 1 : 2 3’&3&6‘ ms;‘:}. DHb e
%0, o) F0HD HB‘Q muuﬁw’i&a‘mm VRTINS W,
ua‘a‘ag_é STl ﬁ‘hag :

1 1 1
M 373 7 3) (EJ 4 242
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 = I sin o, where [, =10 Aand © = 100 = rad s™'. The maximum value of
emf in the second coil is

Sods B Soge wSgsg (DEYS 0.005 H. Tws8 B S’ Do Bairo
[ =], sin ot dNEEwO O Srdy BodSd)o. afnd 1, =10 A 50052
o =100 nrad s wond TVodd 4 Sous® K07 emf (IT)

(1) 5

(3) 05m

(4) =

10~ 100
113. A capacitance of [—2;‘] F and an inductance of ['n—] mH and a resistance of 10 € are “

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

10~

100
[_E]F B>H0E, [_n_] mH (w3d¥o $38050 10 Q J6°PESn0D 220 V, 50 Hz.

Dsrod 4Pz 235708 FSS® H0000IDpdd, © Socso 878 w0
(1) 60°%
ﬂ
(3) 45°
(4) 90°

e

Rough Work
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114. Two equations are given below :
e n———
@) §E4A== | (@) {BdA=0

€p

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 elmtﬁfclds

(4) Both (A) and (B) represent Faraday law 7P
Bodd dAEEndvw adgwdIron :

(A) ‘fE'dL'S;' . (B) {E'd:{:{}

wodos®
(1) (A) — soDd%b (& S
(B) — Qo§ynds mdo Jdr@dn
(2) (A)-—-bcﬁ:ss 3_La-u§a ™ DS
(B) — 0008 F (g0 md drgsw
(3) (A) — 8T dr(do
(B) — D&og8 E (ErofH Mo dov@dHn
(4) (A) 30805» (B) Bodo 6T drgo Brddow

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
Ao P8 Jo0d af eI id0ko Emd) §od DBYSS* Sg880 THIs.
V, & ég8d0 BrIdpd &0 $So0i BPgo A, Sodasx V,8 &g080 VDO pdo
& (&5 édoﬁgggo A, o3 AL, JR)H8

3/2 .y3/2 1/2 112
v}2.vi @ ViR
3 3 2. \2

(3) V7:V @) Vi: V2

116. 1f the first line of Lymann series has a wavelength 1215.4 A, the first line of Balmer series
is approximately :

BHS (ASSY S0 dp S0 BIgo 12154 A wond erHb F3S'D IS

By S8oif BPgo Dodrdom .
(1), 4864 A Q10255 A ]
6563 A 4) 6400 A : R

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

2.8 ﬁ&'&a‘c;‘bag Sareofo 7.9%x10'"%sec. §ad8ak ?gu*céoﬁ‘ DDOS Folsod.
uf DHooo ¢, & IS Bosrod 553x10" DPobded/D. edypds ©

HPohdndody © Todste Dowg,
Mxmﬂ 2) 4.27x10"

(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

L]

is changed by 0.6 V. The dynamic resistance is

DO HE) S 0.6 VEH 55033 D08 dTrE ovgor T DBgs (durdrdndt
562y 1.2 mA 318800, #BE D& SES,

(1) 500 Q (2) 300.Q
(3) 150 Q ‘744%:9

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

o8 vETirEin HIrSH-I Jogyss S0 So|gro mES 2x10° m? e €O
G008, HOII0S® Hrdidndn TWohm Jogyve mES 4x10° m? H WoNoAB.
O ug T ESH WwE) §E Solgro mEd

10¢ m™ (2) 10* m*
(3) 10 m? (4) 10"? 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 is

12 kHz 3005 20V #03 S'¥2 Ao ddrord HDoTerd), 12 MHz 8:9dgdx
500050 30V H8% Sdem $SoAS08® Srdogdas TS Thde, Hrdogdha s
ffoee DOV

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 sy'mmetrical 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)
M) 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

EER (A) : PO B0cn Do) Jogryed Jodd &b I ow
fo DESrmoPoe Hom aosron.

s8ndn (R) @ JPromrmd O HHomd 0dS GdEdred Joggdoen
Fas dodd HOdn M0 IrE)FT 480 0N aotrow.

ad V0TS Jddrerdo

(1) (A) $0050 (R) @0 JD0THID, (A) & (R) 200hS IS8

(2) (A) 5005 (R) &0 JDOTDNIR, (A) £ (R) 0TS 56w 57&
(3) (A) 000358, s°9 (R) HOTSO 520

(4) (A) S0D58 578, 570 (R) D6THI0

Rough Work
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122. The element with the electronic configuration 1s?* 2s* 2p® 3s? 3p® 3d'? 4s! is

1s2,25% 2p® 3s? 3p° 3d'° 45! DS9S dTgRo v Swroo

) Cll - k* }f "\n 4‘75 “ o b. ; U‘::}
/(2) Ca . . | :—-1. R %%
Sy SN
Y . - V=

@ Co ¢

123. Among the following, the isoelectronic species' is/are
(808& a8&° Bd Qs I0s wrd/erdowm
(i) 0%, F, Na*, Mg®*
(ii) Na*, Mg*, A", F~
(iii) N3, 0%, F~, Ne
(1) () & (ii)
(2) (i), (i) & (iii)

(3) (i) & (iii)
/{/(%) & (i

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

Uus, HoEd0 Ao Swreofo W) DESrme Dopg Hod?
/()/m

(2) 116
(3) 115
4) 114

Rough Work
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125. Match the following

List-1 List-I1
(A) PCL (I) Square planar
(B) BF, (I) T-shape
(C) CIF, (IIT) Trigonal-pyramidal —-
(D) XeF, (IV) See-saw

| (V) Trigonal planar
508 T8 2SDSWrdn

| CAADH | a1l
(A) PCI, | 0 SSB HHodeo
(B) BF, () T-ssdo
(C) CIF, (I 88%s drorgso .
(D) XeF, (V) Erieds e ©f)B .‘
(V) 185°'s SHéwo I - '
The correct answer is : | }

RETDS Jdrgrdo

A) (B) (C) (D) r
M avy @ @ b, o -

(2) dm, (v @ @awv
W V) m o — !i\ O L

4) D av) am ()

Rough Work
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126. The order of covalent character of KF, KI, KCI is
KF, KI, KCl © 33:®@rz2dos ofn (508
ﬂ(’l(cm-:KF{Kl (2) KI<KCl <KF
(3) KF <Kl <KCl ¥ (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) 8¢, CH, (3rerb |85go"@ = 16 g mol™) #B8z=48 J 0o8® X eond, O,
(Brorb |85g0°% = 32 g mol) K8zi J os®, ©B aPHS 3¢

(1) X ~, @ 2X 3 X ) 32(—

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 adgwdd dvos® T, T, 00 T; a@|fde & o aodi» SrENIS
vnIre Do0dd SrdHodod. &Q‘Ldéﬂ ‘.f:ﬁ_@a:& Bdo0 @

7
L &
o
E. 2
-]
g 9
*3
Z 9
Speed -
3o '
\ /)
(h T, }Tz\-"QTJ > T,>T, G) Ts}rl{} L Tz},%} T
/
Rough Work
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129. In Haber’s process 50.0 g of N,(g) and 10.0 g of H,(g) are mixed to produce NH,(g). What
is the number of moles of NH,(g) formed ? - .

b :agaﬁ‘ 50.0 g © Ny(a), 10.0 g © Hy(a)0 $89 NH, (&) S G580 B A= 8o,
J) 3rde NH (=) 283587
(1) 3.33 (2) 2.36

(g)/i.m (4) 5.36

130. The following reaction occurs in acidic medium
KMnO, + 8H' + Se” — K* + Mn®" + 4H,0
What is the equivalent weight of KMnO, ?
(Molecular weight of KMnO, = 158)
by Srdgod® & (8od W&y 2SHHI
KMnO, + 8H" + S~ = K" + Mn®" + 4H,0 :
KMnO, dvoggrdo doe ?7

(KMnO, emozrdo = 158)

(1) 79.0 _ }2{ 31.6

(3) 158.0 ' (4) 395

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

N,() + 3H,(5%) - 2NH () $&g& A HO =-92 ki eons NH,(=") Bdre Brob |
boRan 0579 kI mol™! o&*

(1) -92 . (2) +46
Mz (4) —46
Rough Work
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132. Which one of the following is correct ? k
{X)}‘ 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

i(CO
Ni(s) + 4CO(g) == Ni(CO),(g) is, WEE:OJ)‘]

Bod 8 D6 HOTHHA?

(1) K:;’;am?ga ?30‘050 (K aXHED uaddds

(2) K deod, SdSradsscen 0w (dosr 2Igo L&ddeﬁ mES0 D EedHE s
(3) SHoerPs 34, ) Lo g 0 Sovg B, 865 Sovg T Bododw dotwod

(4) Ni(®) + 4CO(z) = Ni(CO) () $8g% $Boep8 Roo¥o, K, = [Ni(CO), ]

[CO]

133. pH of-an aqueous solution of NH,CI is
NH,Cl 2o (o°dmo pH

1y 7 @) >7
/QJ*‘-'-/? @) 1

134. What is the change in the oxidation state of Mn, in the reaction of MnO7 with H,0, in
acidic medium ?

vds drdgos® MnOy, H,0, 8 =0% $Eges® Mn e 880 '.’386‘1) Sr8y W87

(1) 7> 4 2 6 >4
)yﬁ—:.z 4) 6 >2
Rough Work
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135. Which one of the following will not give flame test ?
Bod 8S* 8 =g éégﬁésc&a’?

ay & ° “{ Ba

(3 (4) Be

136. Which one of the following forms a basic oxide ?
308 8S* 8 FE 83 8D IEER087?
(1) B (2) Tl

M 4) Ga |

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

(1) Carbon monoxide

(2) Carbon dioxide . -
%:mducer gas ¥
(4) Water gas ' -
damr o) 55 sH O doddo orgor 28 E TSP

(1) 5883 I’ﬁJ‘E‘FEJS

(2) 578 Bu3y6

(3) | & &rgdb I

(4) o086 mrgd

M

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 ,

Dorgddn EJAhS Y 9ot selgo argo SR Y98 M TWog S gdry
wodrdl. _

(1) “o§ ' (2) S*HSeo

(3) (s (4) |~o%o

139. The hybridisation of each carbon in the following compound is
80d ﬁﬁoa#éod‘ (58 5°6)8 TwE) BofdEdmo

f 2
0 -
I e
o g ] 58
i 11 ii iv 4 .
(1) s 3 EPZ 5p3 sp [ﬂQ\ 3 - X
M’ sp’ sp* sp”/ o B
‘(3) sp? sp sp®  sp? il
4) sp’ sp* sp sp’
140. The product Z of the following reaction is :
|Bod $&gS® 8T a8ySy0 Z:
H,CC = CH —2HBC, 7
(1) H,CCH,CHBr, (2) H,CCBr,CH,
(3) H;CCHBrCH,Br (4) BrCH,CH,CH,Br
-'.*——_h
Rough Work
E 2016 A 50 Q

collegedunias

-
—



| A

141. Identify X and Y in the following reaction sequence
(808 PorglEdood” X H:005» Y ol 8o

- Zn 03
X—Y - > (CH3)2C0 + CH20
Zn — HIO
X :
(1) (CHl)z(I:HCH?. CH3CH = CHCH3
Br
(2) (CHJ)ZCHCHzBr CHJCH = (."1HCH3
(3) (CHJ)ZCBI'CHZBI (CHS)ZC = C'H2
(4) (CH..s)zuf.'lH('.:H]Eir2 (CH3)2C = CH2

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

FHrSg Pod (sc), wodiSo88 Pod (bee) So0an B S od -ErSy (cop)
Rl E782) 5"5.‘:..:%8 (B SoS0

(1) bee < cep < sc (2) cep < bee < sc

(3) s¢c <cep < bee (4) sc < bee < 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

2§ DO [TInY (HTEMEE HAFSS FS )8 0.025K. sroerd Mnsdn (i) 2.0
wond, B8 o0 ‘é::beﬁéé TS )8 (K od®) Jog? '

(1) 0.00125 (2) 0.025 (3) 0.0125 (4) 0.05
Rough Work
E 2016 A 51 Q

i E
collegedunia

-
—



|

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).

=¥ syrrajlo (EDE5n LOAS 205 =o (leRy JrerdS 0.1 m (TEeR
S8t &FHHS (°C 0F%) Jod? (3 )FSS P 63)3 Porosdm, K, = 0.52 kg
mol™' K; & S a s = 100°C). |
(1) 100.0052 (2) 100.052 (3) 100.0 (4) 100.52

145. Which one of the following is the correct plot of A (in S cm? mol;‘) and /¢
(in mol/L)"?) for KCI solution ? (y = A G X" ofe)
$08 &8¢® 8 KCl (o378, A (S cm® mol! o&®) S:6a80 /¢
(mol/L)'? o6*)o Sogg ADS H0THS Twrdbdn? (y=A,;x= /c)

y
T y
(1) et I
— X - X
y y
- X X
Rough Work
E2016A | 520
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146. For the reaction
5Br(aq) + 6H"(aq) + BrO; (aq) — 3Br,(aq) + 3H,0(¢)

~ A[BrO;]

if,
At

=0.01 mol L' min™,

AlBr
[ 2] in mol L™ min~! is

(Bod JIg
SBri(=o) + 6H (20) + BrOj (z90) —» 3Bry(zo) + 3H,0(|8)

_ A[BrO;]
At

A{Br, ]

=0.01 mol L' min” wond

mol L™ min~! ee&®

(1) 0.01 (2) 03
(3) 0.03 V (4) 0.005

147. Which one of the following is an emulsion ?

)iSuap lather

(3) Butter 7

(4) Vanishing Cream
Bod +88° Do DSOS ?
(1) Jren

(2) dwo) So8K

(3) 33

4) >dnoh (85

|

Rough Work
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148. Copper matte contains

5258 Srdst &o&roN.
(1) Cu,0, Cu,S

(2) Cu,0; FeO
ygu; FeS

(4) Cu,S, FeO

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

X 203 U508 SEgT0d SHES sdeH’H . X 287

(1) Cu 2 P
(}Q’Ss (4" 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 :

873 K, 7 w60 3¢ AoS, 058 S8y =0 XeF, % 8 0008, & IEgh
03JES 4], 00 Q)

(1) }~5 2) 10:1
/(;»/1,:3 MS:I

151. Which of the following metal ions has a calculated magnetic moment value of /24 B.M.?
8od T8S* D ' vSrS%H BYoDS edhIyod 1Prdefo Jwd 24 BM.

Goéood?
(1) Mn** (2) Fe*
(3) Fe** (4) Co**

Y&

E 2016 A _ 54 Q

collegedunia
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152. Which one of the following does not exhibit geometrical isomerism ?
(1) Octahedral complex with formula IMX,L,]
(2) Square planar complex with formula [MX,L,]
(3) Tetrahedral complex with formula [MABXL)
(4) Octahedral complex with formula [MX,(L — L),]

(Bo8 &8S" 8 "FEFE)TgR) $TBE?

*

(1) [MX,L,] 960" o e |dd So3R0

(2) [MX,L,] 6per o vHdo SSHED Hoho
(3) [MABXL] 9850~ Ho Biror|dd do2Ro
(4) [MX,(L - L),] &0~ Ko wgirds voiho

153. The P Disbersity Index (PDI) of a polymer is (Hw = weight average molecular mass and |
M_ = number average molecular mass) _‘
(1) The product of ﬁ“ and -N-lw (2) The sum of mn and mw' | X‘
(3) The difference between M and M, (4) The ratio between M and M_ |
FOHE Wog) O IFOwd HrDE (PD) (M, = dA& o8 WSS gonR,
ﬁ" = Ve Jomg V(& S5g0°3)
(1) M, $0c» M, @Yy opde 2) M, S0a50 Mo Sndseo
3) M, &own Mo Sogg Fssw @) M, 000 M, Soghe D033
|
‘Rough Work . %)
E 2016 A 55 Q
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154, Hormone that maintains the blood glucose level within the limit is :

(1) Thyroxine g

(2) Insulin J
(3) Stosterone
Epinephrine
E50e* (r8'E Jowd (ESowdssoT FE,S :
(1) Bo8yS
(2) ad)OS
(3) Bé*';gﬁ‘S
4) DI

155. Chloroxylenol is an example of

(1) tiseptic (2) Antipyretic
Analgesic (4) Tranquilizer

£5°5)8FS 3% acirdn.

(1) VS0 I8°FEB» (2) =38 dE¥S»

(3) Sy dTEES» (4) \&ro8gBxb

156. Which one of the following has highest boiling point ?
808 &8¢° B Ty PSS Fo wdgud¥o?

(1) H,CCH,CH,CH,CI (2) (H,C),CHCH,CI
(3) (H,O)cCl (4) H,CCH,CHCH,
l
Rough Work
E2016 A 56 Q
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157.X + Y —H° > Aspirin + H,CCOOH

Identify X and Y from the following :

808 &8 Jod X 0w Yo Hfoydw :

CO,H

(1)

W

CO,H
OH
(2)

v

9

O
O,H

(4)

Vs

OH

Rough Work

E 2016 A

Y

H,CCOCl

(H,CC0),0

H,CCO,H

H,CCOCH,

57 Q

i E
collegedunia

-
—



-

-

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

What #s the name of the above reaction ?
Rosenmund

(2) Williamson J

158. R-CN — R-CHO

(3) Stephen
(4) Kolbe

r

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

D S8g Ty Wk QN ?
(1) 25508

(2) DOS5SHS

(3) RBS

(4) §98)

Rough Work

E 2016 A

58 Q

-
—
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(i) KMnO, - KOH/A

159. > Y
(ii) H,0"
CH,CH,CH,
(i) KMnO, - KOH/A
> Z
(i) H,0*
What are the structures of Y and Z ?
Y $0d5» Zo dovyero bo Lo 1
Y Z
CH,COH CH,CH,CO,H
CO,H CH,CO,H | 1n
x|
COCH, CH,CO,H |
CO,H CO,H
Rough Work
E 2016 A 59 Q
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160. Which is the strongest base among the following ?

Bod T8S° 28 wdgd¥ pOPS 80?2
(1) H,CNH,

NH,

Je

NHCH,

o C

CH

|
N-CH,

e

3

—#

Rough Work

E 2016 A | 60 Q
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