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I. Separate Optical Mark Reader (OMR) Answer Sheet is supplied to you along with Question
Paper Booklet. Please read and follow the instructions on the OMR Sheet for marking the responses
and also the required data.

2. Candidates should write the Hall Ticket Number only in the space provided on this page and
- the OMR Sheet. Do not write the Hall Ticket Number anywhere else.

‘3. Immediately on opening the Question Paper Booklet by tearing off the paper seal please

| check for (i) The same booklet code (A/B/C/D) on each page, (ii) Serial number of the
questions (1—160), (iii) The number of pages, and (iv) Correct Printing. In case of any
defect, please report to the invigilator and ask for replacement with the same booklet code within
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4.  Electronic gadgets like Cell Phone, Pager, Calculator, Electronic watches and Mathematlcal/Log
Tables are not permitted into the examination hall.

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

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

7. Once the candidate enters the Examination Hall, he/she shall not be permitted to leave the Hall
| till the end of the Examination.
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9. The candidate should write the Question Paper Booklet number, OMR Answer Sheet number,
sign in the space provided in the Nominal Rolls and affix the left hand thumb impression in the
nominal rolls and filled-in application form.

o

10. Return the OMR Answer Sheet to the Invigilator before leaving the examination hall. Failure to
return the OMR 1s liable tor criminal action. The Question Paper Booklet shall be taken away by
the candidate and should be preserved till the declaration of results.

11. Filled-in application form shall be submitted to the invigilator in the examination hall. In case of
SC/ST candidates who have not furnished the caste application number in online application form,
attested copy of Caste Certificate should also be enclosed along with filled-in application form.

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 Hours | A Marks : 160

Instructions :

(i) Each question carries one mark.
(P8 (D95 ¥ érdaa_ o do.

(11) 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.

B ad)d (D8 (DNH aHgudd TES” LTI VSrFT IS0 505 T
rRod wos 1, 2, 3 0¥ 4 IS aw)d OMR Jdrges ‘53[55;5336“ (DF) 5
202050 Nd Dopgio WBEH wr/erl oS Frowod D) GDTILrACN VoD T

- ——— - o

MATHEMATICS
1. If f(x) = x* — 2x + 4 then the set of values of x satisfying f(x — 1) = f(x + 1) is
f(x).= ;;2 —2x+4oond fx-1)=fx+1) é;‘g"éaﬁ X © Dol
(1) {-1} , (/2({-—13 1}
3) {1} 4) 11, 2}

) - - — — —

n
R o

‘ 2. The number of real linear functions f(x) satisfying f(f(x)) = x + f(x) 1s

f(f(ix)) =x + f(x) 0 $)VD0T a0d THoh (dFodren fix)o Dowpg

o 0 . L el

3 4) 2
| P ' Sy - . By . " .}T{_ﬂaﬁ"‘l
’ 3. The remainder when 7" — 6n — 50 (n € N) is divided by 36, is \ A @y 0 .
- o
De@&nelN 8§ 7"-6n-50 36 & Ao 5’3'13;) EFeYe! k L“ﬂ"‘ s
: (]) 22 ' (2) 773 p ﬁ A
| (3) 1 - @ 21
Rough Work | 5 ’ w‘?;"‘-’* .U L
; g AT % &KQ Pk N
| SIS S >
l | A \;{‘- - 270
g ;Y K
? \Q{P B
< , W)
| \"r
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-

., sl il _Ldl-h——-.-'—"l-

4.

] fifa

- 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
. (1y"has two solutions (2) is inconsistent -

M unique solution (4) has infinitely many solutions
TOH Vopgw a, b,cew atbt+tcec=0 waiogggom G0T DS 55-651"3
ax + by + cz = 2 |
bx +tcy +az=2
cx +ay + bz = 2 '
50 80508, edypd & gD
(1) Bod S 5O Godood (2) 080
(3) 535 S S0d + (4) odod JSden £0d

e=— =T

o=

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 VA skew symmetric

\ ' o

(3) a scalar matrix (4) a triangular matrix
A,Boo 8 858 Ho Todd SSED Sr@8ed0808. A,Bow Iad -85
AB — BA

(1) 28 ad Sr8s (2) =8 S Fad -8

(3) =8 0bdd 088 (4) =8 (Bghe Srus
Rough Work A {\ f Q? '
‘ . \\ PI. ;
- 7 L A L @(; (”(X
¢

e e
\(0 - 'g
. P
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x+1 2x+1 3x+1
6. If AX)=|2x+1 3x+1 x+1
3x+1 x+1 2x+1

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

| .
} then J'A(x) dx =

- l
oD P& jA(x)dx=

(1) -15 L}u/—lj— (3) =30 Rl

| i
7. 1fz=x+1yis a complex number such that Z* = a + ib, then the value of — : % (x +%J =
a‘+ a

: ' 1 [x
o §d v, >y = +iv 8 73 =g + 1b é} e - [_ ..-y)_—_
N0S8 RowE Z=Xt1y § Z a+ib eox @D P& " e 1 o + b
gy -1 | (2) -2 (3 0 . 4) 2

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

| (3) an ellipse a (ﬁ% a parabola
lz|+]z-1]=33 &)050F z Do&ddo
(1) =28 $do (2) =& DEF Ty~ dSwifo
(3) =8 88 $y80 (4) o8 doSodsho
Rough Work ry
E2016A 3Q
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9. If the point z = (1 + ij (1 +21)(1+31)... (1 + 101 lies on a circle with centrec at origin

and radius r, then r* =

Sore Dol So|domrdor, argrgo 1 $OAS Hydop DodoPHz=(1+1) (1 +2)
(1 +3i)... (1 +10i) 608, edypdor* = _

(1) 10! y « 2x3Ixndgx,. 210
3) 2x5x%x10x ... x 101 (4) 11!

e = -=r e

10, The minimum valueof |z—-1|+|z—-5|1s

jz-1]+|z-5| B0, o dwd

O L@M J) 3 (4) 2

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

(x[2-5/x|+6=08 #He TRN  DIOUPO VOPY

:
i

@2 @ 3 () 4 @ 1 TR

12. If o, B are the roots of x* — x + 1 = 0 then the quadratic equation whose roots are a2?'%, i

32015 is
a, Benxi-x+1=08 Srorsd, o, pe Swroreor Ho 3§ SDESmo
(1) x?’-x+1=0 ' \ﬁ

3) x2+x-1=0 - (4) * ~x~1=1(

+x+1=0

13. If a, B, vy are roots of x> — 5x + 4 = 0 then (& + B° + y°)* =
a, B, v oo x> —5x +4=0 & a’JJJ‘t:.J"E)‘Ei @D PA (a3+ﬁ3+«r’3)2‘= .
oy - @ 13 (3) 169 (4) 144

Rougﬁ Work
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14.  Suppose o, B, y are roots of x> + x2 +2x + 3 =0. If f(x) = 0 is a cubic polynomial equation
whose roots are o + B, B + v, ¥ + « then f(x) =

a, B, Yy &0 X2 +x2+2x+3 =08 Swvrorodsod. o DS 2T0NE HEEmo
f(x)=08 a+B,B+ty,y+aww Jroeds f(x) =

(1) 3 +2x2—3x 1 0) S+ -3+ 1

%

3) x*+2x>+3x -1 4) x>+ 2x%*+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 98060 g 0roindTWriod 300 28 oo HIod18dHsr
D838 4 v§ore Dore Jowg '

(1) 2400 (2) 2408 (3) 2416 /(A)— 2432

16. The number of divisors of 7! is

7! Eo:zézr A Al S :bospg
(1) 24 ,e/)' 72 (3) 64 4) 60
17. The sum of the s&ﬁeé | "
! 3 i*i[ﬂ)-ﬂ’[@%) P
2(1) 2:-:5(1) ZxSXS[IJ e ¥ W
| +—{— |+ + - * e g -
38/ 3x6\8) 3x6x9(8 = 75
s ‘ ( (*"““3
' r 172 ; ¥ = ﬁ//j‘@ =8 ¢ A
3 1+g(1)+2x5(1) +2x5x8(1] 0 ) NErE Y
L 3{8) 3x6\8) " 3x6x98) E RN ey
M) i va/{ e M = w W
ﬁfﬁ' V49 A V81 | ' 3
Rough Work 2 a v/
| \ e ~ a.,{ [ i E
v £ AR N "5 o9
1 4 /:" o v '"'(/ ”lﬂ |
By f'/é"“ v - g
./:"” v ™ Vg =S
et whlee. =
- oy, by w.f‘“’/ > 2 ] Q
- V/ o U )3 2 2
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' i - 1 2 4.+ (3n-1C; =
18. If C_denotes the binomial coefficient "C_then (-1)Cq + 2CT + 5C;5 ( ) [
. ) ‘

. 2 y 2 4+ (3n — i CZ -
C o386 bgddMmso "C srS (1)) + 2C) + 36+ (3n .) :
I

| In—-2 T
(1) Gn-2)%C, @) (* : ) C.

20 . | 3n_-5)'2nc ”
@) 6 +3m¥C, : n

_q,--—l-_

e
i —

2) A-C 3) 2a+8 - (@ 2A%2C

LT ———

e —
e T—— T

— s

3 2T ) -+ c{}s3(ﬂ+e) = a cos 30, then a =

2“4—9] + cos3(ﬂ+9] = a cos 30 oD, @‘éyéa a=

3 3 _
.
3 5 7
£ 3 | 5 @)
(0 3 (25 7 () 72 - A
0 __ ot o 1
cos13°—sinl3 2 .

2. o 13°+sinl3°  cot148°

| _ . 1
(1) 1 ' /—l 3) O (4) 5

Rough Work
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22, Ifcosx+cosy+cosa=Oandsinx+siny+sinaﬂO,thencm(— )=
. _ : 2

CoOs X +cosy+cosa=0D00ad» sinx +siny+ sin o =0 wond, cut(x+y —
.. - g)

| (1) sin Mcos o  (3) tan « (4) cot o
23. If f(x) = cos® x + cos® 2x + cos? 3x, then the number of values of x € [0, 2n] for which
.; f(x)=11s |
f(x) = cos” x + cos? 2x + cos? 3x wond f(x) = I wTogbomr o3 [0, 21] &°0 x dende

; ﬁd@g | |
o (1) 4 ua/e _. (3) 8 4) 10

| 24. The value of x which sr:ti:isfif:s_siﬁ(ccf’t“'l x) = cos(tan™"' (1 + x)) is

sin(cot™! x) = cos(tan™! (1 + X)) o ébé‘b&ﬁ‘ X R0

(1) —% L e \@)/-;—

(3) -1 - 5 1

25. For 0 é"‘(or %) . seChMI (CUS’ 9) -

d ‘ |
| 95(0,-)§, sech™ (cos 0) =

2
6 ‘ n O
log tan(E+—) M ta [—+-—]
| (D o 2 | gl 3 3
x B x &
log|tan| —+—
(3) log n(4+2) (4) log tan[4 2)
RoughWork
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2 p)
| 26. If A ABC is such that ZA = 90°, ZB # ~C, then Ez +C gin(B—C) =
| | -C |
| o A | et "
AABC & ZA=90° 4B # £C ®oxnd o sin(B-C) =
—C
(1) I /é) -
| 3 | N 2
| : 3
(3) 1 | (4) 5
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% = a? + b* + ¢* wond |80
(1) vow 5% |80 (2) ¥H T |BPmo
: 3) DaBe wdre |Bbmo | (4) %8> S (Behao
é A
| 28. In AABC, iT2R +r1 =1, then £ZB =
AABC &° 2R +r =1, wond B = |
T ' n
(/]’f 3 _, (%) %
o T
G % 4) 3

29. ABCDEEF is a regular hexagon whose centre is O. Then AB+AC+ AD+AE+AF 15

So|8d» O Ao |¥& ado)yz ABCDEF. edypd> AB+AC+AD+AE+AF =

(1) 2A0 (2) 3A0 5A0 ﬁ

Rough Work

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 2.5 D37 088 déadaaao, o0 AD S Poogg dodo. GEY BPDééO ACQ

Q 38 Sendfod. ©dy Y& ARQ O = -
() 1:2 /(?/;1 &) 1:3 4 3:1

——

F]
p—— T ¥
— e - - rr— e

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

D8dw0 2i-3j+k,i-2j+3k,3i+)-2k

(1) Gz DoBS HOFeo Q) e dsdod BT

(3) ¥ (BZhHzo W) hadvw wHeron (4) SO0 DT

—_— R T — e o mm

cl= 3and b, © are perpendicular.

32. a, b, ¢ are three vectors such that ]'&"=1, ]El-'——'-Z

— [ ] ] - e S

If projectibn- of b on a is the same as the projection of ¢ on a, then l'E—E+E‘ =

b|=2

oaT= %0 whHF e E,E,Em"a"|=l, c “Qw@éa‘ b, T & woone ¢ 7 0.

=

9/(% Tes oA 4) V21

D Dﬁao, 8 D T D0 JIrdiE edypd "E—EH‘I' =

y

Rough Work
: L, -3, g b ~~-:r.w—7:-ﬂ_
t : - Z y ;, &VEJ
I R . )
E 2016 A 9 Q
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33. If a, b, ¢ are unit vectors satisfying the relation @ + b + /3T = 0, then the angle

e

between a and b 1s

D& B840 &, b, T @ Howodo E + b+ 3T =00 S)nDED0T wbdypd:

a,b o do8g §'mo

. B " -
mg o
e m
9/3 1 @ 5
34. a is perpendicular to both b and T©. The angle between b and T is -2—-;- If |a|=2,
|E‘=3, C|=4, then ¢.(axb) =
a 980 b, co BodoB8 wowor 400, b, T © Hgg §wo 2—; [%]=2, E[:3,
IT|=4, wond S.(TxD) =
' | ,
(1) 18V3 (2) 1243 L,c})/sﬁ (4) 63
35. If the average of the first n numbers in the sequence 148, 146, 144, ... , is 125, thenn =

e (Edo0 148, 146, 144, ..., S* RBwde n Dowew HoeHo 125 wond n =
(1) 18 (2) 24 ﬂ)/s?ao - (4) 36

36. The standard deviétion ofa,a+d,a+2d,...,a+2ndi1s
a,a+d,a+2d,...,a+2nd o (S JJod0

- S Mn(n;l) A n(n3+3)d

Rough Work
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37. Two events A and B are such thét

A

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

2

Consider the following statements : L e

3 | “ 1
m PAIB)=7 L S .
(II) A and B are mutually exclusive - VL % 1 "" l
(I PA |B)+PA|B)=1 x - g '
Then | |
(1) Only (1) is correct /m/Only (I) and tII) are correct
(3) Only (I) and (III) are correct y (4) Only (II) and (IIT) are correct y

i ] .
Bodo dobdSen A, B e P(A):Z’ P(A‘B)ZZ’ P(BIA)=E ﬁaggaa‘lm;.
808 (D3 STren 8%05%0d :
| 3 r

(1) P(AIB):E
() A, B e 58838 dsoere
(1II) P(A | B) + P(A | B)=1
@D P&
(1) (I) &3> S0 T8 (2) D, (I) SPST> DO TDID
(3) (D), (1) 531@.’93; 20 oS - (4) (D, () SIS Do PO TS

38. A five digit number 1s formed by the digits 1, 2, 3, 4f 3 with no digit being repeated. The
probability that the number is divisible by 4, is ' |
o ®08 PlSoSydo s*Hoar 1,2,3,4,5 08 ¥ pS0To D0 pgd bdgtﬁﬁ‘m.
@ Dopg 4 & rAodwTO ©Thg vogrdgd

1 2 k. G
M 5 @ 3 /43 @ 5

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 '

sdy dNPTL 9@“3§§ Truie cﬁmﬁ‘af\)l 5’6053 s Body Lo N @oms@
Sndo 7 08 JED @6535 Dogrdgd

1 ' s 14 - 1
(D 3 i /0)/5 9

40.

- —

In a family with 4 children, the probability that there are at least two girls 1s
4 Dood &d) Heoowod® EIV0o aPLH wrdEwoTB Vogrdgd

- 9 3 ]
) 3 (2) T¢ )(3')/‘1’ (4) ¢

41.

On an average nine out of 10 ships that have departed at A reach B safely. The prdbability
that out of five ships that have departed at A at least four will reach B safely 1s

A 5508 20500083 D8 Do dddod® é‘ba&&"iéaom B & Fdogron. A 508
2500 BOD 5 DA Q%0 . renks Zdom B8 BT Dogyrdgd

(1) 14(0.9° (2) 1.4(0.9)° MM(O&)_“ (4) 1.4(0.9)°

42,

If A(5, 4) and B(7, 6) I*iarc points in a plane, then the set of all points P(x, f) in the plane
such that AP : PB=2: 3 1s

(1) a gircle | (2) a hyperbola
ﬂ ellipse (4) a parabola

A5, 4), B(7, 6) o0 a8 dldewod® DoHod, AP:PB=2:3 @Eﬂagmcﬁ
Do&N) P(x,y) © Ve -

(1) =8 Jy8o0 - (2) =8 WS DR OO0
(3) % égéggo (4) =¥ Dododdo
Rough Work

E 2016 A 12 Q
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43.

44,

If the axes are rotated anticlockwise through an angle 90° then the equation x? = 4ay is
changed to the equation

osTod wRS§nom 90° Ffnos® Flmo T x'=4day 6T SNEEnR 5508
DEdmo | |

| (1) y* = 4ax (2) x* = —4ay m = —4ax (4) x> = day

——

The combined equation of the straight lines of the form y = kx + 1 (where k 18 an ihteger)l

such that the point of intersection of each with the line 3x + 4y = 9 has an integer as its
x-coordinate is

PEF TP Ix+4y=9 & podd Do Ty x-AErdEo af YrgrosHToghom

0@ y=kx+1 6r00¢" ¢3) 98¢ Tpo a8 dh¥dmo (a¥)d k 28 Yrgro¥o)

(1) (y+x+1)j(ytx-1)=8 2 +x-D@E+2x+1)=0
\}M/(y+x+1)(y+2x+1)=0 e, @ (y+x-Dy+2x-1)=0
45. A value of k such that the straight linesy - 3kx +4=0and Zk-1)x -8k - 1)y -6 =0

are perpendicular is |
58 Bwen y-3kx+4=0,2k-1x-Bk-1)y-6=0 e womor &oét}gé % k
Dend | -

. I & 1 |
i - @8 (4) 0

46.

The length of the segment of the straight line passing throﬁgh (3, 3) rand (7, 6) cut off by
the coordinate axes 1s

(3, 3), (7, 6) © Kow D'Er GoB HIF¥ Ty JErdsgod pododad Vgr

DOE Ry FER)
4 iy LT A
: 2 3 3) @) 3
Rough Work
Vi
_~

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

PE¥ Ty w0 3x° ~8xy+ 5y’ =08 sonom &okr Do (1,1) Moa ol
S8 Tgr 02008 PESmo

(1) 5x* + 8xy + 3y’ — 14x — 18y + 16 = 0
/(ﬁx2+8xy+3y2—]8x—l4y+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 + Jy—-6)=0.If the
point (0, &) lies in the interior of this triangle then

8 (8w ghwro ¢d048 SNEEmo (x% - y?) (2x + 3y - 6) = 0. Doy (0, U.).Eﬂ
18zo wodSoeS” 0T ©@d Pk

(1) 2<a<0 @ 2<a<2 _H0<a<2 (@ az2

49. The point where the line 4x — 3y + 7 = 0 touches the circle x* + y* — 6x + 4y — 12 =
1S | |

)& 0 x2+y —-6x +4y-12=00 O» 4x—3y+7—-0 JDJ%OB‘ E)ocso:l)
M an @ ,-1) _/(4‘)/(— 4) (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) 98, d)yso x 2+ y? - 6x+3y—-144 0 G0&) @é)eomﬂm & J)y& D) 0303

$6° @oéaé_)

(1) @, -16) - 2 2,16

3Y (-2, 16) (4) (2,16}
Rﬁugh Work :

fa who™
X ’L\.‘
g & 3 1.0&‘(\-
4+ 7

E 2016 A ' <. M
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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 - Oy + 1 = ( passes through the point

Bty o dx -6y +1=0 Sy k Tos, ey 65 JwSor Dol
(2k, k—4) BwE) $yd Tpeo 39) Do

1y @, 1) @ Q, -1 A5 3, 1) (@) (3;1)

e — — —

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

a‘);!gm X% + y% — 2Ax — 2y — 7 =0, 3(x* + y*) — 8x + 29y =0 o0 ®o» S’%ﬁ'oﬁw@é
@‘égaéo A=

n 4 (2) 3 A 2 @) 1

83. The radical centreﬂf'thecirclesx2+y2=1,x2+y2—2x——3:Oandx2+y2—2y—3=-—0
1S ' g
Bﬁge:mx2+y2=1,x2+y2-2x—3=0,x2{-‘y2—2y—3#Oa QAT © _550@30 .
M @, n (2 (1,-1) F 1.0 4 (-1,-1)

54. From a point (C, 0) three normals are drawn to the parabola y* = x. Then
Do&oR) (C, 0) 2008 dordewdso y* =x 8 Sards wdoonTyen ﬁ%‘ﬂja. SRS

- F 1 1 ] l l
(1) C*‘Cz .(2) C'-—z ﬂ C}E (4) §>C}E

55. The points of intersection of the parabolas y* = 5x and x% = Sy'lie on the line
dordodsro yP = 5%, x2 =5y © podd Dodoenod T
(D) x+y=10 (2) x ~2y =0

B x-y=0 (4) 2x-y=0

Rough Work
g -
} A =, ) 7
L .
Lﬂ 2 ?"ﬂ ﬂ.;_ﬁp Ve {7 2l

E2016A 15 Q
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56. For the ellipse given by 55

List I with those in the List II

| List-I
(i)' The equation of the major axis
(ii) The equation of a directrix '
(iii) The equation of a latus rectum

x-3 , =2

og 880 s 16

2dDdJo0d
s a-1

i @) bgrg dNEdmo

(i) &8 Do%d Tw
(iii) &8 FHwowo

DTS =

1 The correct matching 1s
)

. / @ G Gi)
" ) ) @ (@Y
| 2) (b), (D (e)

, @3 ) (@ (e
it 4) (b)) (@ (d)

| Rough Work

I_- = =

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

16

(e)
(f)

(a)
(b)
(c)
(d)
(e)
(D

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

List-11
3x = 34
s
x+y=9
X =0
X 3
3y = 34

=1 3% Do [ S*) ToodH rde [ S° dDsdesrods

araoe-1l
3x = 34
y=2
XTy=9
X =0
X =
3y = 34

LOLLEGE.
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57. If S and §' are the foci of the ellipse % {—6=1 and if PSP’ is a focal chord with -
SP = 8 then SS' = '
x> § _
68 $)do -é—5-+-1—g=1 £8,S'en arghon oS o8 TPy PSP'E SP = 8 wond
®D P S8’ = . |
/rf“sfp - (2) SP-1
(3) 4+ SP ; (4) SP -1

| 3 2. S ‘
58. Let A(2 sec 0, 3 tan 0) and B(2 sec ¢, 3 tan ¢) where 8 + ¢ = 5 be two points on the

2 2

hyperbola T—%il, [f (o, B) 1s the point of intersection of normals to the hyperbola at
A and B, then B =
2 o

— -2 =1 2 Dodo DodoHes A sec 0, 3 tan 0), B sec ,

®S VOO0 5 K
5 | |
3tan ¢) ©% B+ ¢ = 3 @08, A, B 0 3¢ 8 JHododrld vhoon Tpe

podd Dodd) (o, f) wond edypds B =

3 | .y
) 13 O @ 73
Rough Werk
E 2016 A | 17 Q
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' 33 28 38
59- P ] g g ) i 5 i
oints A(3, 2, 4) B(S s’ s

AC is
' 33 28 38 ——
ooy A3, 2, 4), B(—S-, 5 “5—), C(®, 8, 10) ag-y&>. ACQ B D203 v S

(1) 5:3 « 4 221

(3) ‘1:3 gf)-/l3:2

), and C(9, 8, 10) are given. The ratid in which B divides

2

60. If the angle between the lines whose direction cosines are [—-ﬁ 7(:—1—-1—) and

21 21

T

3 3 6 u
v »~ 1= | 18 =, then the value of C is =
V54 354 V54 2

7 ¢ 1Y B3 3 6 ] * |
58 K ——— =Y ¥
§° o doeo ( JﬁJﬁJz_l) (757 2’ J5a) 93 Tod Bpo Sugg
565“’,; pond C dend
S 6 | (2) 4

(A —4 (4) 2

61. The image of the point (5, 2, 6) with respect to the plane x + y + z = 9 is
vandgwo xXt+ty+z=9 df)g’g Dodox) (5, 2, 6) RBnE) (D8dowo

. ‘—% (3: -S: 2)

7 & In
. (3) (5:-31 3)

L—
Rough Work n L % s (I\j‘"
%% | w%\“f 2 el o
b, \v _39)
%;{g | (y{ytﬁa(’
%ﬁ_ﬁ F\LI » { { \} .
/k”/\ﬁf‘% e ¥ (./t,.. :
E2016A £ ¢ 3 Y( B O
vy * <L

A = P
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. X“4+x+3
62 lim 5
X —»0 [x -X+2 |

(_pr( o (2) e (3) ¢* (4) e

63. The values of p and g so that the function

[ - 3 |
(1+|sinx )snx -‘—6’5-<x<o
f(x)={gq , x=0"
sin 2x . 0{;{(35 H
lesinh 6

is continuous at x = 0 is

P

(1+[sinx|)m ; ?4:::(«::0 g
(d3oao f(x)=1q , x=0 34
sin 2x , Dcx<r 8

esin 3x 6 |

x=05d¢ aﬁbgéléaﬁaggd P, q ® oJO0den

| .
(0 p=g g™ @ p=0,q=¢"
o 2

e Y - _ 3N
P=73:9=e¢ (4) p 3 A=
.RuughWGrk | A
2 uu | /ﬁ
7? =¥ é (U IE;E
& ¢ e T
/ﬁ./"’ 1<,
| ™
: | T Y
E2£16A 19 Q
>
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Scosx—IESipx] dy _

64. If v=tan™ =
Y= 12cosx + Ssinx then

dx

4| 5cosx —12sinx dy
= tan™’ - v —
g _12c05x+53inx]’ wond wdyd: dx
(1) 1
(3) -2 ' 4 =
(4) 5

- —-m—ta | V1+sinx — Jl sm—;__
" X J1+smx +Jl—smx |

(1) 1 (2) 1

1 | -
(3) ) | ' | /K

2

Sy e e R T g S T et SR T e A T
L

66. If y = a cos (sin 2x) + b sin (sin 2x), then y" + (2 tan 2X)y' =
y = acos (sin 2x) + b sin (sin 2x) wond edydo y" + (2 tan 2x)y' =

(1) 0 - .3 | (2) 4(cos® 2x)y

(3) -4(cos? 2x)y . 4 — (cos® 2x)y el

| & g i .g;n'gféw i

67. The length of the segment of the tangent 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

S0 x=acos’t,y=asin’ t D& HI) Dot B008 A%S BT VErbs § e
PORBOWS POoFIN W) ;EY " '
(1) 4a (2) a (3) a* (4f 2a

)

Rough Work .n
Hﬁt}]

E 2016 A , 20 Q

Y
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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
S0 x% + y2 = 16a* » Do) (2;/53,, 2J§a) S~ 603 ‘:‘bbd;'éqa, sdwowToow,

§3 x-vfovd I B (Ba ITogo . .
(1) @° | (2) 16 a* %}(4 a’ ;;v)_"s a’

69. Define f(x) = —;—[\sinx +sinx], 0 < x < 2n.

Then, { is

3 | :
(1) increasing in (; ;) f@b\‘) ﬁ}o Qﬂw(—k Q’N’:g o4
2 A _

bl T

(2) decreasmg in (0= E] and lncrﬂasmg in (E‘, ﬂ)
n i

(3) mcreasmg (0, 5) and decreasing in (5, ‘E}

T
increasing in (U, Z) and decreasing 1n (Ea 7‘] -
v "
! . 0
0<x<2n 8 f{x) = 5[]5inx|+sinx] ™ dEgVORYJN. 8D pd |

T 37

_ i
‘(l) [‘2“!‘2_] » 88%mo |

m T -
(2) (O, ‘*) » w38 no, (E: “J » e no

(3) ( %‘) w8 0o, (E, ﬂ) D w38 Tmo

2
(4) (

M
Rough Work .

L -
» w8 5 mo, (E’ ﬂ?] 2 0368%Fmo

-P-IFI

|~ —

E 2016 A 21 Q
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70. The smallest value of the constant m > 0 for which f{x) = 9mx —1 + - =z 0 for all

X
x > 0, 18

1 .
28 x>08 f(x)=9Imx -1+ - 20 oTogds sod w8 Domgm >0 W) EIY

X
S @D
9 16 (3) 36 (4) 81
” C(x'+1) .
T e eI

1. fx*=) 1 ol 1 ]
—tan +c ——tan"'| — +c |
(3) 3 [ X ) (4) V3 [ 3?() f‘
xi
i ; s dx =
. jglﬂc2
(1) -Jl+x2—-}—;-(1+x2)m+c
| ((2{ x41+x2+%(1+'x2)m+c
3) x*V1+x2 ——%(1+x2)m+c
(4) x’x/1+x2-—%(l+x’)“2+c
Rough Work
E 2016 A 22 Q
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| J' dx .
3. ) oos(x +4) cos(x +2)

1
—— +4)°
(1) =y og |cos(x +4)

i sec(x +4)

—1lo
(3) sin 2 . sec(x +2)

|+ ¢

+C

1
/<)/ > log

(4) log

1

sec(x +2)

sec(x +4)

sec(x +4)

sec(x + 2)

+C

+C

(1) Jx2—4x—5 +log x+\/x2—4x-5 +C

+Vx%2=4x-5+c¢
(x—-2) +Vx2 —4x -5

})/lgg Vx?% —4x -5

(3) \/xz —-4x-5+61log

(4) 2\{x2 -4x-5+6log

wig sinx;i-cosx
e . - dx =
7+9s81n2x |

75.

0

log3 -
- = /)/

+C

(xe2)+\/x2—4x-—5 +c

0g3 ‘

log7

(3) 12

log7
@ 4

Rough Work

E 2016 A

23 Q
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- 76. H\/tanx +;'Jcotx]dx =
0

n/d

m | /
(1 = £2) 5

V2

3
& - (4)

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

D[ STen y=ax2,x=ay2, (a>0) o8& ‘!."3623? L‘éﬂ-a’ 3T0g0 3 S&0R) cSaraes
WONE a D

2 - /
(1) 3 ) -

3) 1 : (4) 4

rrrp— r— — S, s — ———— —

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

pe RSB0 a, f oo BSrd)dy¥ Fdorden wond y=(a+fx)eP* & Srdodnd
- d5te Hivoay) eRFod Da¥dwo |

(1) y"+4py' +ply=0
Q/;f" ~2py' +py =0
3) y"+2py' -ply=0
(4) y"+2py +p’y =0

Rough Work

E 2016 A 24 Q

LOLLEGE.



79. The solution of the differential equation 3xy' — 3y + (x* - y%)'2 =0, satisfying the condition

y(l)=11s
No%Bo y(1) =12 S)00HEr 408 wd¥od DDESmo Ixy' — Iy + (xF -y =0
BooE) FES
(1) 3 cos—'[l’-) =In|x |
X ,

. /K3cos[l) =1In|x|
X
£33 3 cos"(z) =2 in | x |
X |

4) 3 sin"(-}:) =|n| x|
X

——

80. The solution of the differential equation y’ =

l

wHEod VEdmoy' = ——8 IS
e’ —x

X =¢e"(y+c)
} §re¥=x+ ¢
(3) x=e(y+c¢)

4) x+ty=eY+c

Rough Work

E 2016 A - 25Q
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81.

| _

PHYSICS
Electron microscope 1s based on the principle

(1) Photoelectric effect

Wave nature of electron

(3) Superconductivity Laws of electromagnetic induction
AOFTIS D B0V D@D wgrEddSse
(1) sP08-d&ge HOSD (2) Qogrge Sdod VIPIIW

(3) ©8 L ¥SB» (4) g8 wohIn o8 [hém Dabdre

82.

R LT e — ——— o ——— r—— —_— T

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

D .
t 1s time. The dimension of (E) 1S same as that of -
(1) Velocity (2) Velocity gradient
Mgular velocity / (4) Angular momentum
wodw |S5o0b D S b oreo” RS0, F = A cos (Bx) + C cos (Dt) 888 x
| DY
Qﬂé (FoFdN J00ABW t STOIN. WD PE (_B-) WS PATFIFSH
(1) s Q) B4 SBESoS
(3) §%30% BHS» - (4) §°3as ($5¢ S S

e = - i e T

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

.8 5% DorHPd Hood TDHoH Srdod® 2 /D" S8y FodS SSHaed
BHeor FoSomr AfNoPEE HVH0s. 20 NEJeS” s Parmo BRI wdo

2

Srde 100 2o, v 528 Podd H0R JASw
)ﬂ m/s 2) 20 m/s 3) 15 m/s 4) 5 mls
' it
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» 5od 2HS" Dok A J0d a¥ a’::&_.:na’.;_)"’aasz‘.’)‘)n‘ 18088 H&odr »d B,
C $0005n D DododHomoa HOINS® SrRodddw e 18od8 &S YKo,
BC = CD. $%%) B %000 C& IEad8 583 srosn 2 DEP 500050 C S0
D & 3gS stodw _1 08B, A %08 B %H I8e8 ‘?é%:.)‘ srodn wEdeS

A

Et!

B

C

. D
M ; (2) 0.5

(3) 0.2 | (4) 0.4

85. A particle moves from (1, 0, 3) to thé point (-3, 4, 5), when a force F= (?+5 k) acts on
' it. Amount of work done in Joules 1s
28 fmo» wwo F= ((+5k) 93Jchmr o €msn (1, 0, 3) Dodd Sood
(-3, 4, 5) DoHE ESendr0d. HATRS vodn Jend a?#ad*" |

M4 (2) 10

3) 6 (4) 15
Rough Work
E2016A | 27 Q
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20k = -'
D sz 7 7%_9,1,
3 kg
v
1) 0.025 (2) 0.035 (3) "0.35 - 19} B85
Rough Work
. E2016 A | 28 Q

86. A particle is ﬁrojectcd with velocity 2../ gh 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

DE;E oS 9 h KO8 af oFES 2h Srdded® HI) Bod Ados O
Trend wf Sodn 2/gh Ho8 §8z VHroScdE 60° Fosne® (HEHI®
DaowdH8. & Tods Ade Hgg ¥ndy (DArhdodd sPodgdd |

b i h ~|h
@ \2¢ 3) 2 s SO R

—— et R

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 ($530°3 o af HDH) 8= BS5r0SS K% Sodnd IO D38, 3 kg
Bdgom8 o uf 8Doyd 20kg ($530°28 2.8 aDFodsAS ($S5g0mR 0% HAHE

Bodo S ¥y Trgor DOINS® WrDdd JFor LordwdIs. 84S 528 27 ST,
Aptel Lda’:g?-?g, Seords Hoge do A88 Dde Mesdn (g=10 )

LOLLEGE.
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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, (BJgo*Hen o Todd ém@m W0V EBz DIrodd dodnd s HEoDSAS
BHgomR Ko SH5S" Kendwdid. 2.¥ g 8x DIrogSon a&méw F, m, (85¢0°2%
DoJI0oS" IrvIL (DTrAcSwESE. SKSD S5

m, ——m, > F

m, m,F
F
m*ﬂnz} (2) m, +m,

(m, m, F
— | P
3) ) . 9 7

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

— g

collision. The velocity of the composite body is _ .

3 8. (8355078 Ao SWH Qi+3j+3k) /D FHos® Hhendr 3i+23-3k) Hof
D BH08 EHendd) H6E SHse & °9)8. @ Todh SHeoo G535y
BOHTY o) I, Doddng IH IAdw

L ai+65-3k) /%(13'1#17}-312)

(3) T;-(1:a'i"‘+.«.1j-6i£) (4) %—(9§+83—-6E)
Rough Werk
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 &85H9) 8 odn SofdnIH, m Edg0°8 o Fesn Ford HI)8. A Fd
R ¥ Q'«\’)od‘ HI D, wrd Dokl Do b wf WY 5y S’
B8SKb%H vILIDD 408 §8z SS5rodddd aBgaIb. 84 88z DAIroddon
VG AFEdnD DNV wodw :

JVio 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 at the original position ?

m, m, ($SgorHew Ho Tod Swro DgRY I8, m, B&goc8 o Sodn o
Yoo ($Hg0°8 Sodd» IPH d &rdo SFowbd0. oo (BSg0m? So|BBND
&S & FHos'3 Howrwod m, |$Hgor3 Ao L) 2EDI0DIS drddn.

m, e 52 4

) d q @ d € o S

m, +m,

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 o M is placed gently on

the first disc co-axially. The angular velocity of the system is now
M @dgoe8, argargaxn R Ho 28 Hoosd HH88 Syes Iy D) So|do Moar
Figr oD SovdE vondistd FTH o “Somr £z BIrodd dvod” o

1
§¥cd00 S0s | Hoea dw 3‘@_51&. oD Soo0ddw, ©B a‘gﬁ‘géao. EM BDg03

fo 50678 )N, g 88 A¥H D SFEom HoNIT Y. 8D pd VO
§'cSof BAS® '

g0 () go 3) Fo 4 go

Rough Work

E 2016 A 30 Q
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23. 9 kg solution is poured into a glass U-tube as shown in the figure below. The tube’s inner

. | T : : h >
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
=900 kg, g = 10 m/s?, Ignore frictional and surface tension effects)
DOSNS" IrDIGe 9 8 (@EIndnd me U-ASnd® PFhard. FMosn &5

-
TPV BW 2\|§ 0 P28 0% Crdndn ovR dio fg‘:{)o (x=0) So0& D&, S80S

oo N0, &oadds sodn DES0S (uf 5° (@rdedn (59078
H=900 8., g =10 D/’ Podm, Sod3g8 HOeos aHEoSB0).

2::(1
X

(1)0.1 @ 10 R L (4) 1

——— = ———— ———

_ —— —

SRR S RS ‘—4

24. The bodies of masses 100 kg and 8100 kg are held at a distance of | m. The gravitational
field at a point on the line joining them is zero. The gravitational potential at that point in
J/kg 1s (G = 6.67 x 107" N.m%kg?)

100 kg, 8100 kg (BHgorPen Ko Tods SWHod af Dbd Srdsos® GO W,
€ Tododd £0DS To» 28 Dok S8 Hodode F SB 30580, @ DodoD)
3¢ d8¢ OIS Jkg 0 (G = 6.67 x 10" N.m¥kg?)

-6.67 x 10~ (2) -6.67 x 10
(3) —13.34 x 107 (4) —6.67 x 10°°
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
1S |

wo PorofSn K, FHBaH) dH L Ao 28, DEJDE Lyjohd dgoy PdD)
X G°Ro” FHOB2EI8. WEORHN O oY) DNE'E Dgoy FEY y B D8,
Bo& 0 FHOVID pdo 20AS DI

(3) ky(x + 2y)

(4) %(274 +y)

=m—— = — ——= S— e —

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.a9 TgTGdd) dw) 208H8s® 1.0 o.23 g END) dao) 203 if
Dda&'a‘)&. 03y 208850 300805 DG wdd ad%s Ko 0eES Sgergddn, 5287
% 208 8e® &S YL IISEAVEES DIrI DS & daoy wdH S Y S D3.os”

) 6.67 x 103
’(2) 3.34 x 107
(3) 2.23 x 107
(4) 4.5 x-10°

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

3600 T:oo.éngﬂ‘aga’m. 10 0.9 So085% Ao w8 oo Wo¥ oM dodw
100°C $& HS) ©D08 IS FE WboadSd. dof ¢D080d0 0°C 3¢ HI) 28
S50% 8B GoDTE. ¥ HobS” 48 S, Sodo E8A0H. orow  Dos
GQaror¥dedn I m! kT 0d® (Soos HodFH S = 3.36x10° J/kg)

(1) 12.0 (2) 10.5 (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")
w8 S)m dWR) sD0Sodw 727°C S a3)8. © V0 Sodn aﬁaésﬁgéo P 5,
& Sodn 00d € INhos® Iewwdd GR 20 EG D0, ﬁ"#gd‘ (RIS 'ﬁgmoééa) -_
= 5.7 x 10~ W/m?/k*) | ' -‘

(1) 342 x 10° | (2) 2.5 % 10°
(3Y 3.42 % 10° 4) 2.5 x 10°

99. Two moles of a gas is expanded to double its volume by two different processes. One is
isobaric and the other 1s isothermal. If w, and w, are the works done respectively, then

2 Brovo Trony) o Pod Dodrnde BPoY e Tod IH dYdod
TS DoBAIL. 288 P& DES Gy TodSs dd A SEg. w, BodAw
w, o0 SHIM B0A Ddoen vond oD

‘4“":& (2) w,=w
2 2

In2 . |
(3) w, =w, In2 4) w;=w, In2
Rough Work
E 2016 A + 330
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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.

SnTI0H0 235 B0005n 238 (Hdrerer o Bod pFE Per Ko & Todk
S5 TAH0 W5y P BH TSP B0d HoB Tod oG He ms e HgegIrs,
8 HFE*H ms I8 Ko D8 TEIw. '

(1) 3.6
/@){0;4/
(3) 0.64
(4) 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.
Then the minimum height (velocity of sound = 340 m/s) of the water level in the tubc for that

resonance 1s,

28 (308 DI S VP PowS Yrarstd Fgo S 340 Hz FIrYJgo
fo 28 &Fed 255°0) YoRdrd. FHdn T JdYy 120 cm. (DS8FZI
200 ToHEENE H0HT V¥ FLods*s om FHadod. v FLdNS” (28
SR =NoDTaHards D V8 Soko By (g 3%0 =340 m/s) -

(1) 75 m

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

The convex lens now 1is

(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, — 1) f

S merd TJohwd T srgoddo Ho wd Aeosd Howrsd E&¥o |,
S18¥5% Kom¥o EOND 55068 Swowndod. u, > p), B, FTe ez WS
k \ = Bed Be L &
58558 KomEo. ABdPEd o258 Eb¥o

(1) oy dm Tyrgosdo £OAS Logrsd S0
(2) 85 a‘z,r'soédo DA% ¥ouesed S0%0
(3) Hers*d EdSo

(4) (uc—pl)fa‘qﬁgoédo OAS Horstd &6 @O

e —————— S — e — ———

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

Body Logrsed Ehseew | 530 05 f, oS oTe EONHI 2. A& a8 &rdo
S EbsTo 50080 SWNR) DEID P e;sa’)géa’m T0o8S (DBdowW oo DI ow.
(58 ¥b%o a6 gVYd eIFId0 m, Ho8as» m, woxnd f/f

m, (1+m,) / m(1+m,)
(1) -m;l+m2) - Wﬂll)

m2(1 +ml) mz(l + mz)
) m (1+m,) @ m,(1+m,)
Rough Work
s,
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104. Wilhlthc 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% (80 308 6400 A SS0ABEgo (EH0 Ao 508 SHI)dd> 200 cm
TrgH0 EOAD % ¥0¥0d PI) ¥ BIINIS eoFomr o 5708 DHFESwm
DA o0 Arvoswdod. vdypd v BOJH D W) HYFEH o 0 Jwd

(1) 39x10°* deg
/6210“ rad
(3) 19.5%10* rad

(4) 19.5%x10°% 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

Todo BYHIFSS A H0d5»w B oI o Ay 3xI0° N 2008
DEQoTVBID. wBBS0 S DIY VSIS 68 A¥Sw C BndS A¥o AR
)00V S&ard A B0dw B dodg Godndd8, € ® W50 2o 070w

(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

¥ D8 Ao 'He R0 ddoge PBIRS V=Ar+B m adadss, r A
So|ddn Hod 57830, A S:8c5w B Voro¥dvw. wond o v A

L pdelfal
(1) 16 A €, | 5 6 A €,
(3) 20A e, 4) -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 ?

Sy ©VIrD A Edve DIroSSI0S® Doorddn Fond 3. & Sardodst
Body A8°SSwen 1:290)8S° 43D, & Swrd A8 PSwe $ooe & 50 1

L0, woNd 80, & VGESN Ded Dryogdum BIdDpdo, & Swrdodst -
0l 8ESe TwE) o “
1) 10Q . m’n

(3) 15 Q (4) 6 Q

I T —— e ———

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

Bodo G FESnen, HSrd 685w R S €04 GI)ow. (D8 &) JEFEBS
220 S*oo orgor 320 ordy(e) $88° B 3% Tahwdiod). Tod I8 ESneS
110 SSove DSBS 235708 (ABS’ Doodwdd Jddo, oD pd (D8 ¥ A FEINS®

Q
2d000WS ¥8 dewd,
(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)

4.5%x1072 m Wozren SOAS D Ww Lae,‘faasa’)oads oere Jond 1 A 365355
(BB NG)0. Bghzdn TWoE), So@dFdon ¢ oddpod T (EIn J0d

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

(3) 4x10°* T (4) 2x10* T

110.

111.

A charged particle (charge = q; mass = m) is rotating in a circle of radius ‘R’ with uniform
speed ‘V’. Ratio of its magnetic moment (p) to the angular momentum (L) 18

28 oY Eodd (WIFdN = ¢S5gocd =m) ‘R’ a‘gé'g'a&n o &)yddnd” 2888
$Q V'8 886818, o vwdhidrp o8 (rdoEdn (M) §° 3 %o B5¢ 3550 (L)o
DR N

q ﬁ
Y 2m A

2
G) 4 @ =

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

gdod {3:63- Eoﬁoéﬂzroéému
wofody 08 E S0 4o
AERY Sosdnod, ¢
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