Hall Ticket Number

10.

11.

S. No. 12345 1

’

Lrnbeﬁhmilmrma Candidate) : W
Booklet Cujde: : ‘{\

Signature of the Invigilator

INSTRUCTIONS TO THE CANDIDATES
(Read the Instructions carefully before Answering)

Separate D;rticalMarkRaadﬂf{DMR] Answer Sheet is supplied to you along with Question Paper
Booklet. Please read and follow the instructions onthe OMR Sheet for marking the responses and also

- the required data,

Candidates should write the Hall Ticket Number only in the space provided on this page. Do not write
the Hall ticket number anywhere else. : :

Immediately on opening the Question Paper Booklet by tearing off the paper seal please
check for () 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
five minutes from the commencement of the test., '

Electronic gadgets like Cell Phone, Pager, Calculator, Electronic watches and Mathematical/Log
Tables are not permitted into the examination hall,

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 agamst any question automatically gets invalidated. o :
Rough work should be done only in the space provided for this purpose inthe Question Paper Booklet.
Once the candidate enters the Examination Hall, he/she shall not be permitted to leave the Hall
till the end of the Examination. o

Ensure that the Invigilator puts his/her signature in the space provided on Question Paper Booklet
and the OMR Answer Sheet. Candidate should sign in the space provided on the OMR Answer
Sheet and filled-in application form..

The candidate should write the Question Paper Booklet number, O wer 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.

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

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.

E 2017 - A



J1 | A

Time : 3 Hours TR = s Marks : 160
Instructions - B i -

0]

(ii)

Each question camics one mark.
B8 BH 08 Sroy, Lo,

Choose the correct or most appropriate answer from the given options to the following
questions and darken, with blue/black ball point pen the comresponding digit 1, 2, 3 or 4
in the circle pertaining to the question number concerned in the OMR Answer Sheet,
separately supplied to you. ;
BB afyd B8 BH%H adwds TUS' JogHS ISrTEINH INFY TV Brdod
w0 1,2, 3 85 4 3o a8 OMR 35008 Si@soes® PH Jomofodd dopgfie
PEER wp/arl ord @roaols D) GHErNcD NodSB.

MATHEMATICS

tan160® —tan110° A
1+ (tan160°)(tan110%)

If tan 20" = A4, then

0° —tan110°"
] tanl6 tanl 10 <.

I+ (tan160°)tan110") B
1+ 4% LA N TN o \37 1-42
1 2 3z
)y =3 (2) 7 'IL}.‘1 (4) )
2. Consider the circle x* + y:-&x + 4y = 12. The equation of a tangent to this circle that is
parallel to the line 4x + 3y + 5=01s
X2+ 6x+ 4y =12 Sy Sfotomo. 4x + 3y + 5 = 0 Bpdsroddon @oddtn
& SyER8 fo w8 HEPe dDmo
(1) 4x+3y+10=0 (2) 4x+3y-9=0
(3) 4x+3y+9=0 (4) 4x+3y-31=0

Rough Work
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3. The mean deviation from the mean 10 of the data 6, 7, 10, 12, 13, a, 12, 16 is
6,7, 10, 12, 13, o, 12, 16 darodo @&, wof Sdgio 10 Hod Sodgh ddedo
(1) S (2) 3.25 (3) 3 (4) 3.75

4. Match the following. (Bobarad a8S6S>5w)

List I ‘ List1I
e | . whe 11
1 [ e 9 2
: 4+3sinx E
2 | et et F o
1. ju [1+Ing[4+3m51]]:ir b .ﬂlf{‘r]dt
m [ e 9 [ S+ 1)
N [T | d, 0

¢) [;’ f(a—x)dx

(1)
2)
3)
4

[ = PR - O = TR
o 0 @ o =
_crwnng
‘e o o o 2

Rough Work
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5. Il fis differentiable, f(x+y) =f(x) f(y) forallx, y e R, (3)=3, [(0) =11, then f1(3) =
Jeigobasin, ©3) x, p & RO () =F()f0), /) =3, £(0) = 11 woxd f(3)=

3 . 11

(1) T (2) 3.
(3) 8 : ' (4) 33 !
: n dx
6. 3 =
Iu 4cos® x+9sin? x
4 : .
(1) B . (2) Ve
n? n’
(3) 5 (4) ¢

7. The probability distribution of a random variable X'is given below.

X=k " | o"1 |27 "3 4
PX=K | 01 ]| 04 [03 |02 o.
The variance of Xis

wf SrEE oo X QWY oursger dereso §os anSwASS

X=k o [ 1 | 2] 3 | 4

PX=k | 01 | 04 [03 [02] o

X &8, 2538 |

(1) 16 (2) 0.24 (3) 084 (4) 075
Rough Work - = —
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i 41

8. Ilf4={0 2 0], A=B+C,B=BTand C=-CT,then C=
' 1 -1 4
1 0 1
A=[0 2 0| 58cs» A4 =8+C, B=B7,C=—C"wond C=
1 -1 4
D 584 0 0 0
1y =05 0 0 ) U AN,
AN 0 0 [0 05 0
[0 W=D w3 b B 05 0
":3] 0.5 0 0 (4) -05 0 05
05 0 0 0 05 0
-, : b = 2 Lo a2 L &2
9. If a isaunitvector, then axi:l +lax j +|axk =
2 - ML = Al = =2
a cSrads S6¢ sond ‘axfl +laxj| -’r'a:-v:.-'f:l =
(1) 2 (2) 4 3) | 4) 0
10. Abag contains 5 red balls, 3 black balls and 4 white balls. Three balls are drawn at random.
The probability that they are not of same colour is '
ad Dodd® 5 YD wodoeo, 3 ﬁg:ﬁ wodowy, 4 8od uuéamﬁﬁ:&p..ﬁlrdz 2odoend
cSrdymgom 805085, v & dobred sHhod Goda I8 Sogrdgd
37 31 21 41
bl @ ® 7 @
Rough Work
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i1.

The radical centre of the circles x2 +)y? — 4x —6p + 5 =0,22+ 32— 2x -4y — | =0,
x2+ 32~ 6x~ 2y =0 lies on the line

4P —dx—6y+5=0,x2+17 - 2r—4y—| =ﬂ;.tz+)zzuﬁ.x—-2ﬁ=ﬂdﬁu Saredogo
4ol H5¢dyp '

(1) x+y-5=0 (2) Zx—-4y+T7=0
(3) dx-6y+5=0 (4) 18x-12¢y+1=0

12.

If cosecl-cotf=2017, then quadrant in which 0 lics is
cosectl-cotf=2017 esond 0 4od dc

(57 . @) vV
(3) I  4) I

13.

Rough Work

If [ f'(¥)de=g(x), then [(¢?* f(x) +€2* f'(x))dx =

]Eh () de=g(x) woxnd _h(Eh I (I)+E3'I. I '{I}) dx =

(1) =/ 6)-g)+C @ /@ +gW]+C

0) FEf@Ite@I+C @ L @egmi-c
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14. IfA=(5,3),B=(3,-2)and a point P is such that the area of the triangle PAB is 9, then the

*locus of P represents .
(1) acircle (2) apair of coincident lines
(3) apairof parallel lines (4) 4 pair of perpendicular lines

A=(5,3),B=(3,-2) wond @ghusn PAB Irogin 9 edigbdam &od w8 Dot
P @), Dok B0 drdods

(1) o€ S0 (2) D80T eE BSer oo

(3) wE SSrosd HEEdy oo (4) a8 wow HEEIP ooKyo

15. Astraight line makes an intercept on the Y-axis twice as long as that on X-axis and is at a
unit distance from the origin. Then the line is represented by the equations

28 6¢0p Y-wgop Un wodd podo X-vfop 3% wods pords Dijosy Hobasw
Sore Dot 08 o¥ ohrdlS Erded® Gobd. wond & HEFNH Ardow AEdeTen

1) 203y =5 e @) xtp=12

(3 x-y=42 | 4y “2x+y=15

16. Let S and S' be the foci of an ellipse and B be one end of its minor axis. If SBS" is an
isosceles right angled triangle then the eccentricity of the ellipse is

a8 6 Syfo D), Jok TP 5,5 B D0 T PGS D0E), ok £5 Bed
wfoForro. SBY' wf $%8gerdv wonf'n BLbadd HYHEsn dwE, &8 o 8d

1 1 : 1
m @ 3 ° ® L @ 3
Enugh Work — S
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17. Forthe parabola y* + 6y — 2x =-5
[)  the vertex is (-2, -3)
II) the directrixis y+3=0
Which of the following is correct?

(1) BothIand Ilare correct (2) Tlistrue, ITis false
(3) BothIand Il are false (4) Iis false, Il is true
Y2+ 6y - 2x = =5 HorSecirs :

) &80 (-2,-3)

I) Qchadpy+3=0
§od TAS* A& SB@oSH?

(1) IS8eso Ilen Bode SOSD -(2) 1adgsn, 1T edagsn
(3) IS0asn ITen Bodr edagw (4) Tedegsn, e
2
18. PSP PNA do b oo

2D (x=2) ¥=2 x4]

2
x“+5 _ A  Bx+C woxd A+RB+C=

P +D)(x-2) -2 241

(1 -1, 4 3
-3
(3 (4) 0
Rough Work T B T ._
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19.

If the conjugate of (x+iy) (1-21) is (1+i), then
(e+iy) (1-20) Bw, Hockorio (1+i) wowd

(1) x+iy=l-i (2) x+:;v=%

3) [ X~& =—-—~1_I- 4y x-—1i —l;i
3) : 1+ 2i ) Y 14

20.

_[ e dx =

lx
(1) %{1x4~4x3+ﬁxl—ﬁx+3}+{3 (2) fz—{zx‘-4x3+ﬁxi-ﬁ.x+3)+c

El.r

8

3) 2x* +4x° +6x2 +6x+3)+C  (4) -f;(zx‘+4x3+ﬁx=+ﬁx+3}+c

21.

The sides of a triangle are in the ratio 1:4/3 : 2. Then the angles are in the ratio

o8 (Bgbadn Gug), ﬁ:ﬁ'u: I:J.':_' -2 ;};'.ugﬁ‘ € T 'Eﬁjd: faro byt
(1% 1§:@=3 2y 1:2:4 (3 1:4:5 4y 1:3:5

22,

The sum of the complex roots of the equation (x — 1) +64=0is
(x—1)3 + 64 = 0 $DokCmo g, Hoby Swrere Bndo
(1) 6 (2) 3 (3) 6i (4) 3i

23.

The area of the region bounded by the curves x=)—2andx=yis
x=2 =2, x=ySgol us5bodndsd Fod ITogsn

9 : : 9 9
M 3 2 9 )5 @ 3

E 2017 © 10-A
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If E=xf+;,;ﬂ}+zi,ﬁ:nn (Eﬁ).(h ) ax;) {; +i:)+( ) (kﬂ] =

24,
Er=x§+y}+z£ WO (Ex?).(?+}]+(5x}] [ ] [ ]{kﬂ)
(1) x—»+=z im0+ 2z
(3) x+y-—: (4) =xty+t:z
25. Ifthei mmgmary part ni‘ £ I —is2, thau the locus of the point repreamhngz in the complex
plane is
(1) acircle (2) aparabola
(3) astraightline . (4) an ellipse
E_E:: BoE), Edderiio 2 éqa;-a HoSgEeod® z & drdod Dok o), Dododgo
IZ :
(1) s Sydo (2) =% doSecho
(3) el HEdEs (4) o8 bysyEo
26. Letf:.(-1, 1) - R be a differentiable function with f(0) = -1 and F(0y=1.
If g (x)= (f(2f(x)+2))’, then g '(0) =
[:(-1,1) » R esfodas @Hesm, £(0)=-1,f'(0) = 1 wssomro.
g = (f(2f(x)+2))" wond g'(0) = |
(1) © (2) -2 3) 4 (4) -4
Rough Work -
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27. Ifthe perpendicular distance between the point (1, 1) to the line 3x+ 4y +¢=0is 7, then
-the possible values of ¢ are
(1, 1) Do Hood 3x+4y + e =00pH Mo vow Srdo TeSa a8 c8 ﬂ‘dg:’ﬂ aensSen
(1) -35,42 (2) 35,28 (3) 42,-28 (4) 28, 42
28. Thesulutionnff-= is
dx x-y
d_x+y
Gooly. PGS
de x— ¥ 1%
% M .
(1) tan" {yj+lug1lllx2+y1 +C (2) l:aﬂ“'[-i =log \ixz —yi +C
X /
b p!
3) siﬂ’l[l =lng\,!;:2 +_],-.2 +C (4) cos ' [ﬁ =lﬂngI2 —yz +C
X, X J
X2 1yt d*y
29. If = +===], then —5 =
& b di*
& d*y
—+==], ewcnd, —5 =
a b d®
_bd' i bz Vv
1 2} —3
(1) 2y (2) = |
_b? b
(3) 2y B ) X
Rough Work
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1 y8-1 y4-1)

30.
1y || = 3y 4) 0
1 8 ®m; Gy 3 )
31. The solution of (y — 3x%) dx + xdy =0 is
(v - 3x%) dx + xdy = 0 o8, 1S
_ 1 .
(1) y[x)=smx+-r~i~+{? | (2) y{x}-—.mﬁx-—;lz-+6
. C Ve 4
() Y@=t (@) @=re=
32. If the coefficients of -Efzr + 1) term and (r + 1) term in the expansion of (1+x)*2 are
equalthen r can be
(1+x)% B, RSt (2r +.1)5 580 Sbedn (r+ 1) Soe heasten S8,
r 0% oS ndns |
(1) 12 (2) 14 3) 16 . (4) 20
33. Apoint on the plane that passes through the points (1,1, 6), (0, 0, 7) and perpendicular to
the planex -2y +z=61is
{1,—1; 6), (0, 0, 7) Dotohe Koy, x—2y+2=68eDE vonomr &od doop el
Do
{1} (1,“‘1,2} (2} (191:2]
(3) 1,1,2) T @ (L, 1L,-2)
RuugEWnr.k . - - —
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34, If the slope of the tangent to the curve y = ax’ + bx+4at (2, 14) is 21, then the values of
aand b are respectively
(2,14) 38 y = ax® + br+ 4 518 o Sty oo 2] wowd g, b Deoden Sdm
(1) = (2) 3,-2
(3} _3: ~2 [4} 255
35. The probability distribution of a random variable X is given below.
x 1 2 3 4 5 6
P(X =x) a A a b b 0.3
If mean of X is 4.2, then a and b are respectively equal to
8 cird)iE Suord X g, Jowridge Derano Bod ondgadi.
X 1 2 3 4 5 6
P(X=x) | a a a o b |k 03
X B, wokSggHdn 4.2 woxnd S&HI™ a, b w
(1) 03,02 (2) 0.1,04
(3) 0.1,02 @) 02,01/
36. Letf(x) be a quadratic expression such that f(0)+f(1)=0.1f f(-2) =0, then
f(x) &3 5¢ 3300 f(0) +f(1)=0 sdigbinm goddoroe. f(-2) = 0 sond,
ey
= 2
% = 2l=
(1) f[ﬁ) (2) f[5] 0
-3 3
—~ |=0 ek
3 / [ 5 J | & f[ 5]—(}
Rough Work e
E 2017 14-A
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no s n
37. The equation of tangent to the curve [EJ + %:-] =2 at the point (a, b) is
a \

(a, b) BochY 5y [E) +[§] =2 3Rt fo Hle SdoEsmo
id
@ =2

o35

2 3
38. Ifthcline.tjl-y+k#ﬂi$nnurmalmﬂwhypdbﬂla%——“PT=1mmk=

2 2
?..__&_=1 VESTH0cirE x+ ¥y + k=0 sdeoowdp wond k=
NG 313 13 5

39. Thﬂprnductafali'rherea[rmtsuf:z—-Ex+9-E+iz=ﬁ is
X x

2 g8 1
—Bx+9——4+—=0 &0 TS Srere oo
X X % -rz ﬁ! ““21 a ~ E

(1) 2 ) 1 (3) 3 @) 7

Rough Work
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(1) a?-3Al=0 _ (2) [¢+a‘]2-—3(a+a"]+2=n

(3) (ﬁ.+ﬁl]2+ﬂ(ﬁ+ﬂ')+5=t} @) A+3a'+1=0

41.

A village has 10 players. A team of 6 players is to be formed, 5 members are chosen first
out of these 10 players and then the captain is chosen from the remaining players. Then the
total number of ways of choosing such teams is

w8 wied® 1015008 E@msdicoanth. 6 508 Sursdiod uf Sind 68T,
BoBL & 555508 %0085 £08 Hgo INEY Shard HADS Easde $08
TRad JdnBoanto. serold S 0ess ﬁﬁaﬁ‘ﬁﬂﬁ Soodo e Dopg

(1) 1260 (2) 210 3) (10€e)5! (4 (10Cs)6

42,

The equation of the straight line passing through the point of intersection of 5x— 6y~ 1 =0,
3x + 2y + 5 =0 and perpendicular to the line 3x -5y + 11 =01is

Sx-6y—-1=0,3x+2y+ 5 =00 po&d Dol homddr, Ix -5y + 11 = 0 3p&k
LoROM™ wod HU¢y HenEdeac

(1) Sx+3y+18=0 (2) " S5x-3y+18=0

(3) Sx+3y+8=0 (4) S5x+3y-8=0

Rough Work

E 2017 16-A
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.43, An integer is choosen from {2k/-9 <k <10}, The probability that it is divisible by both

4and 6is

{2k[-95k<10} %08 of Fgoksn I5E'=A50. b 4 8080 6 B8 Frhodedsd

FATAE Jogrdpd

1 1 ¢/ |3 3
(1) 10 2) 35 (3) 2 | (4) 20
d
o ‘[x(x"+l}=
(1) Eiﬂg[:I: ]+C (2) Elﬂg[xf+l]+c

1 4
(4) 3‘“3[ : 2}”3

45, 5i11|‘1-1"-‘||;1 + éin" \E =
3+42
23

(3) -z -sin™ [%@]

(1) sin”'

) m- sin"(

(4) m+ sin"l{

Rough Work

E 2017
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46.

o and B are the roots of x2+2x+C = 0. If o + B3 =4, then the value of Cis *
@, fen x’ 2t C = 0 Sng), Sworeren. o + B2 =4 wond C G308), Jend
(1 -2 (2) 3 (3) 2 (4) 4

47.

If the slope of the tangent to the circle § = x? + )7 — 13 =0at(2, 3) is m, then the point

-2)-

(I) anexternal point with respect to the cirele S =0
(2) aninternal point with respect to the circle =0
(3) the centre of the circle S=0

(4) apointon the circle S=0

: -1
S=xt+y2-13 =03ym08 (2, 3) 58 Ko G0y Teo m sowd, (ﬂh;] Dok

(1) S=035y80 &g oy Do
(2), S=03)80 &g, 068 VOGP
(3) §=0s580 @08 dodsn

@) S=05)80D Dok

48.

Using the letters of the word TRICK, a five letter word with distinet letters is formed such
that Cis in the middle. In how many ways this is possible?

TRICK &3 5805 sforodidraod, ‘C Sodig Qﬁuﬁ' ﬁrnﬁe.:-ﬁ.:g Q) wEored® ok
siore dorod IHTTH. 2d Q) grenm FPgSTE087?
(1) 6 (2) 120 (3) 24 (4) 72

ﬁuugh Work
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49, The éhglabemeen the curves x* =8y and xy =8 is
2 =8y, xy =8 Sge Jogig 'eaiiod
tan'l Ll | —1s - :
oy (2) tan~(-3) |
1LY 1 i
@) tan'(~V3) ) tan"[ﬁ]
50. f:(—0,0]+>[0, ) isdefinedas f(x) = x* The domainand range of its inverse is
(1) Dumainuf[f ) Rangenf{ ] [—m,ﬂ]
(2) Domainof| f ( [ﬂ o), Rangeof ( ] (—m,m}
(3) Domain nf( ) [0,20), Rangenf( _-l]=['{},m}
(4) f”ldhﬁnntexist
f (=, 0] >[0,0) 638 f(x) = x* ™ DEOST08. A DS B0 B, BBES, TR
(1) (f“) Pddo = [0,0), (f"]a-gg = (=0,0]
(2) (f'_l) E’Jﬁﬂa = :ﬂ,m}, [f_l).;rs'g ={:—m,m}
@) (1) g8% = [0.2), (/7)orga =[0.0)
(4) ('f'l] S555850 B
Rough Work
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51. Ifa, b ande ;rﬂunitvecturs such that g+A+c=0 and (5, E}gi,th-:n
. 3
TE in+!§xE|+fExE]=
a,b,c & a+b+c=0 008 (5, ;;):% wclgbiamr &%) el $8¥oowd,
::EEEEI+IEH EJ+[E:-:::3[=
;. 33
TR, (2) 0 Gl @ 3
52. The differential equation of the simple harmonic motion given by x = 4 cos (mi+a) 1s
x=A cos (n+a) B onSgeds Sov Pord)E dodo @uE, 9Sfoddd SEdno
dl.t 2 dz-:': 2
1y —-n"x=0 2y ——+n"x=0
M 2 @
de d’x d’x | dx
—-5% o — ——4nx=0
@/ -l @y g
53. Ifaandb are unit vectors and ¢ is the angle between them, then a=b is a unit vector when
COs O, =
a, b o I HH¥e Sbck0 T g Ko F'wo @ vond, a+h ¢F6 hrdiS 564
Fagul cos a =
1 1 V3 L V3
1) =3 @ 3 @ - | 4) =
ﬁ-uugh Work -
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54. A parallelogram has vertices 4 (4, 4, -1), B (5,6, -1), C (6, 5, 1) and D (x, v, 2). Then -
the vertex D is _ | ,
28 BEr0dE Seotoymo By donen 4 (4,4,-1), B (5,6,-1), C(6,5, 1), D (x, y, z) woxd
850 D v
(1) (5,1.0) (2) (5,0,1) (3 6.3, 1) (4) (5, 1,3)

b

55. If 2x*— 10xy + 24)* + 5x — 16y — 3 = 0 represents a pair of straight lines, then point of
intersection of those lines is |

2% = 10xp + 2Ap" + 5x = 16y ~ 3 = 0 w38 o8 S0€0g~ clomd) 370D, o Spo pods
Dot |

(1) (2.-3) (2) (5,-16) 3 (-10, ?] (4) [_m‘?]
; X Tyt
56. Ifrankof|x x* «x is 1, then
x x x+1
(1} I=ﬂ(q1')_r:1 {1] I='1_
G) *=0 . 4 x=0
X X X
r X x| Gnk BS | wond
r x x+1
(1) x=0@8c)x=1 (2) x=1 .
(3) x=0 - ' 4) x=20
Ru“ghwurk - . —ee e o

- E2017 21-A g



£ A]

57. Ifthe vectors E=¥+}+E, E:?—j‘+2§ and E=.r§_+(;n:—2}}-£' are coplanar, then x=
:_:=}+}'+E.J _E:?—_}+2.E, Ez:ch{-x—i]_}-ﬁ widen Dedoires wond x=
(1) .1 (2) 2 (3) 0O (4) -2
58. In order toeliminate the first degj'ev: termns from the equation
dx? + 8xy + 10y* — 8x — 44y + 14 =0 the point to which the erigin has to be shifted is
4x® + 8xy + 1002 — 8x — 44y + 14 = 0 520800 5908 BodES SEKE Soress
SRoDVHEE Brodody Biross ©EI0HES DobhSodS Dok
(1) 23) (2) (2,-3) (3) (1,-3) 4 (-1,3)
59. Two circles of equal radius ‘a’ cut orthogonally. If their centres are (2, 3) and (5, 6),
then radical axis of these circles passes through the point
PP Tgrgo ‘@’ EOAS Bod Nyamen uoﬂﬁt:,d;':r:;a ﬁa’:uﬁmum:lm. T8 Soren (2, 3),
(5, 6) ©on8 & SyEre BuE, Srugo Fah DosHy
(1) (3a, 5a) | @) (2a,a)
5a |
(3)] *3 | @ @a)
b cos(6y +6,) _
60. If tan@) = kcotb,, ﬂtm,cus{ﬂ, ~0,)
tan & kcntﬂ;,ﬁw;ﬂ cos(6, — 6,)
1+ k 1-k k+1 k-1
W 1% @ 1+z @35 & Fa
Rough Work B > .
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61. Let @=27+j—3k and b=i+37+2k. Then the volume of the parallelopiped having
coterminous edges as a, b and &, where ¢ is the vector perpendicular to the plane of g, b
and [c|=2 is
a=2i +j=3k, b=V +3]+ 2k w8000, & 638 3, © 8638 wovor dotar [d=2
odgiitn doB g, b, ¢ o0 STSFIE Pareomie 353088 Soko GNE, HILESrR0
(1) 24195 (2) 24
(3) 200 @ 95

62. The local maximum of y = x> 3x% + 5 is attained at
(1) x=0 2) x=2
(3) x=1 4) x=-1
y=x=3c+5 56 KO 30BB
(1) x=03g @) x=25g
(3) x=15¢ (4) x=-135¢

63. Inthe expansion of (1+x)", the coefficients of p™ and (p+1)™ terms are respectively p and
g, thenp +g=
(1+x)" DRGed", pii ook (pH)S Sore ek SHSHr p 8oy g wond p+g =
(1) n+3 (2) n+2
(3) n (4) nt+l

Mgh“"nrk ' ~

E 2017 23-A



1]

64.

(sinx if x<0

X" +a’ afﬂ{:x{-l

If f(x) =1 is continuous onR ,thena+b+ab=
bx+2 iflsx=2
0 if x>2
~ [sinx xS0 wond
2 4 .
e =i* +a* 0<x<luwond 636 R 3 9DRGWE, a+ b+ ab =
bx+2 1£x<2 wond
0 x>2 wond
(1) -2 (z) 0 (3) 2 (4) -1

65.

If cosh™ x = Elﬂgg[{.ﬁ 4 1] ,ﬂ;enxr

cnsh"x=21ﬂg¢(ﬁ+l] wond x =
(1)1 (2), 2 Gl 7 4 3

For any integer n= |, z K(K+2)=

66. .
K=]
Q3 Poosso nzl 8, ;K{KH} =
) n{ﬂ+l}é{n+?} @) H{H+1]élr=+?)
) n{n+1)ﬁ[zn+i1 @) n{n—l)éirﬁﬂ)
Rough Work ~
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67. The foci of the cllipse 25x% + 432 + 100x — 4y + 100 =0 are
25x% + 42+ 100x — 4y + 100 = 0 &3 by Sdo Dk TEben

5£421 (5201
O STt @ |7
(22420 8 5 22421
) \ "0 | SHI .1
g i 2317
2 I+ms(ﬁj+a‘mn(l—2~)' -
1+ cns(ij ~[sin (i]
i 12 12/
M o - IR @ 3

69. If the range of the function f(x) = -3x-3 is {3, -6, -9, 18}, then which of the following
elements isnot in the domain of /7

S )= =3x-3 Soaiosn aog), Tgy {3,-6, -9, -—.IB} sond fod TS f ooy,
pddos® 80 Swrefo

(1) -1 2) -2 G) 1 @) 2
70. InAABC,ifa=1,b=2, |C =60°then 4A2 + 2 =

AABC & a=1,b=2, |C =60° wooud 4AZ + ¢ =

(1) 6 B (2) 3 (3) _‘;E -(4) g
R.nughwurk —
E 2017

25-A
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71. If the magnitudes of a,b and a+b are respectively 3, 4 and 5, then the magnitude of
[E—E] is '
a,b, a+b S0srares 56 3, 4,5 vowd, (a-b) B, Bosrws0
(1) 3 (2) 4 (3) 6 4) 5
72 If | f[x}msxdr:%( f(x))"+C and f(0)=0, then /" (0) =
[ f@cosxde==( /() +C. /(0) =0 w0 f'(0)=
(1) 1 (2) -l 3) 0 (4) 2
73. it'cr.andBamthemﬂtsnfmeequatiunarz+bx+c=ﬂmdtheequaﬁnntuﬁngrmmI"Ta
>-B/ |
and vl is px° =qx +r=0, then r=
ax? + bx + =0 Adédmo cS..'-:aﬁ'Er Sareren o, f eo Sobain l;a 2 l;_;ﬁ AT enT R
SD0ESmo px? +gx+r=0 wand, r= =
(1) a+2b (2) ab+bec+ca
(3) atbte (4) abc
Rough Work
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74, 1If A’[j—;-],ﬂ(%) are the points on the circle represented in parametric form with centre
(0, 0) and radius 12 then the length of the chord 48 is
Sobek Grsedt srDonshyds (0, 0) Bodorid, 12 Tggoms &%) of Suod
A(%],E[%] e Dodohuond, g AB XS
1) 6(V6-v2) @) 6(J6-+3)

(3) ﬁ(ﬁ—l] (4) 6(;5-1]

75. If the pair afsttmght lines xy—~x—y+ 1 =0 and the line x+ ay — 3 = 0 are concurrent,
then the acute angle between the pair of lines ax® — 13xy— 732 + x + 23y - 6=0is
xy—-x-yp+1 -Uﬁdﬁ.‘:w cdoefiyson :E:E-ﬁﬁ.:-: x+ay—-3=0%gp u:ﬁ:qrﬂmﬁ
ax? — 13xp - ‘?yz +x+ 23y - 6= 03560y o gy o ofutac

I PP BANK =X
Sl WoTT: ' 2 Jio

<) el
® 77 @ 7\

76. The number of solutions of cos 20 = sinf in (0, 2#} i5
(0, 2x) &* cos 26 = sinf By, FHIw Sowg
(1) 4 (2) 3 (3) 2 4 5

Rough Work
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77. The len.gths of the sides of a triangle are 13, 14 and 15. If R and r respectively denote the

circum radius and inradius of that triangle, then 3R +r=

Tag Bebasn SnE, Hwre FHeo 13, 14 Hocsw 15, & @rhasn GuE, 5088

FTgrgo Sobosn woddSd TgrgSnes Scn R, r o8 2rdh, BR+r=
B

. 3 - 65

(1) 84 (2) & (3) 4 (4) 69

78, If Aand B are the variances of the 1 ‘»’ even numbers and 1% ‘n’ odd numbers respectively

|l.r m + -

A, B & 368 306t 1’ S0Sopge $0c5n S T’ B sopge d3y%DE,
(1) A=B (2) A>B (3) A<B (4 A=B+l1

?'.5-.:’ If the line x ~ y = —4K is a tangent to the parabola y* = Bx at P, then the perpendicular
distance of normal at P from (K, 2K)) 1s
2 = 8x Ho°S0crI8 PSE x -y =—4K ok $)609 wond, P5§ vdeoudps (K, 2K)
ool wow drdtuw

5 7 : g 2 l

W 375 @ 35 3 X @ 375

80. If A and B are events having probabilities, P (4) =0.6, P (B) = ﬂ4andF(AﬁB} 0, then the
probability that neither 4 nor B occurs is .
A, B e P(A)=0.6, P(B) =04 58050 P(4NB)=0%0erSgden $00S dobaden wond,
A, B oo Bodr dogidodtos Godirdt dogrigd

1 ] 2) -1 3 s 4) 0
m 5 ) @) 3 (4)
‘ Eough-“?urk —
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&l.

PHYSICS

A force F is applied onasquare plate of length L. If the percentage error in the determination
of L.1s 3% and in F is 4%, the permissible error in the calculation of pressure is

L 243 fio o SHLERss S0 F aod) B@rood. L& Ebmsdos 4rdsn
3% Sobcso Fe* 6'heasn 4% sond bSsn Aloddsns® emsosnds 6%edsn
(1) 13% (2) 10% - (3) 7% 4 12%

82,

A positive charge ‘O” is placed on a conducting spherical shell with inner radius R, and
outer radius R;. A particle with charge ‘¢’ is placed at the center of the spherical cavity. The
magnitude of the electric field at a point in the cavity, a distance ‘7 from center is

Q : q g+0O)
4 xe, R G) 3 e, r ) 4me,rt

(1) zero (2)

Ry w088 T i Sootn Ryering sgdioo flo Sirk Resed 861657 Q' SS9
Bodndit. u Feed chioin Mbch Sogsn oy, fogsn 5¢§ ‘¢’ i fo
S0 Hodnsis. Bogin H08 P Arded Sogins' uE Dok I¢ DS B
SBArsn

I B q (+0)
() 855 Y@ 77 3) N@

& R* 4 me 1 dxe,r

A swimmer wants to cross a 200 m wide river which is flowing at a speed of 2 m/s. The
velocity of the swimmer with respect to the river is 1 m/s. How far from the point diregtly
opposite to the starting point does the swimmer reach the opposite bank?

2 m/s 548" @5trod 200 m Idenyie w S8 w8 SSmd Tirofhad. S8560m
Gdrrd InSn 1 ms wchodsd DodhHss Iom Sgltomr Ko Doddy Sod
Joddrfod® Gdmrd 60 wdyd Bserds?

(1) 200m (2) 400 m

(3) 600m _ (4) 800m

Rough Work
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84. A coil having *n’ turns and resistance R Q is connected with a galvanometer of resistance
- # RQ. This combination is moved in time ‘1’ seconds from a magnetic flux ¢, Weber to ¢,
Weber. The induced currentin the circuit is
“p' hin S00a0 RO IG5 fo a8 8y 4 RO DG E5 o mogadbtass o
FoBwbss. & So@rmd I REHe Feldug® echdnod sdrirdn ¢Rwd ob i
38k Soodded. & Soching' (208 ddgdy :
4,9 (¢ -4)
(1) SRnt () SRt
ay {Bod) =)
Rut | Ri
85. A simple pendulum of length lm is freely suspended from the ceiling of an elevator.
" The hme period of small oscillations as the elevator moves up wuh :-‘a.n acceleration of
2m/s? is (use g = 10m/s?)
L& O DSy H0d Im FEYho of vinsosin Brfr Bodbohnsss. v oY
2mis? S(eosnst L BairdodiPd s SO’ NHBE HodTe LIES Fosn
(g = 10m/s? ™ &:08°08)
T 5 ‘F
: —ms
M 7 @ 3
3) = | 4 =
(3) 2 | @
Rough Work

E2017 : 30-A



i ]

86. Consider ametal ball of radius ‘#’ moving at a constant veloeity ‘v’ in a uniform magnetic

field of induction B . Assuming that the direction of velocity forms an angle ‘& with the
direction of B, the maximum potential difference between points on the ballis

B (b8e Ko w8 D868 schidy of dgos® ‘v’ ROAENS" 7 Pg¥gsn do a8 SHP
208 BalrdinSSfi s, 3450 8¢ § 846" ' o’ Pesn BaosS)E5FoB, & 208D
DodoJe Sodg Koy FBLaHE Bbsn

(1) r|B|V|Sina
) |B|l¥|Sina

(3) 2r|B||¥|Sina
(4) 2r|B||V|Cosa

Each of the six ideal batteries of emf 20V is connected to an external resistance of 40 as

87.
shown in the figure. The current through the resistance is
Bod cuiguds Sudbod' 25,88 20V ddhzomel wed) EDAS & wdd) diro
Bt 40 &g PS5 HHB. rrgdEESw oo Déogd @dardrdn
=
HH—
—MWWWA—
R=40)
(1) 6A (2) 3A
(3) 4A (4) SA
Rough Work
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88. The energy that should be added to an electron to reduce its de-Broglie wavelength from

1 nm to 0.5 nmis

(1} four-times the initial energy (2) equalto the initial energy

(3) two-times the initial energy (4) three-times the initial energy

28 dogS Ang, A-grd S6orBm R 1 nm$od 0.5 i Sosa s 08 woBoSS oS

L

(1) 0488 Teolh Bin (2) 50488 BErSS0

(3) &0¥88 Dok B (4) &OHEE Swrdd Bew

89, Inthe given circuit, a charge of +80 u C is given toupper plate of a4 pF capamtur At steady
state the charge on the upper plate of the 3y F capacitoris :

& Bod ondmss Suchins®, 4 uFedhid b Soskh +80 pC uddsn alwsss.
Dok 36 5§ IUF BIBLED Dok My e

:J--l-ﬂﬂpc
& ¢

— 3uF

| 1

2uF —

(1) 60uC (2) 48 uC (3) 80uC - (4) O0pC

- o —

Rough Work
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90. The Young’s modulus of a material is 2 % 10! Nim? and its elastic limitis 1 * 10% N/m2.

For a wire of 1 m length of this material, the maximum elongation achievable is

o SEsn dog, abol-HmEsn 2% 101l N/m? 80t od G, pairss w8
L x 10° Nim?. & Sorgsns’ 3obn8s | mSs$Ke 856" Dsydste 1og e

(1) 02mm | ) 03mm

(3) 04mm (4 0.5mm

91.

Rough Work

A wooden box lying at rest on an inclined surface of a wet wood is held at static equilibrium

by a constant force F applied perpendicular to the incline. Ifthe mass of the box is | kg,
the angle of inclination is 30° and the coefficient of static friction between the box and the

inclined plane is 0.2, the minimum magnitude of F is (Use g= 10m/s?)

(1) 0N, as 307 is less than angle of repose

2 >IN

(3) 33N

(4y =163N

domrHs) B To 450800D ¥ Tedordd wonom 208 F %ﬁulu:h: Se8 ol
D, W8 » TwdoD RBE SHoaRd 54 NHERBS 5B, 358 BSgoe 1 kg
TForde Fodn 30°, S5 8% Saboss ;.!'u.:#u"f.'l!: .‘&}ﬁgﬁu_‘“s-aﬁ' de HDwEsn 0.2
wond, F Snf, 0% 508resn (g=10m/s?m 88%a)

(1) ON,30° 0 &G Fosn 55y S&8m Hodbsn So
(2) 21N

(3) 233N

(4) =163N

E 2017 Ji-A
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92, Ametre scale made of steel reads accurately at 25 °C, Suppose in an experiment an accuracy

of 0.06 mm in 1m is required, the range of temperature in which the experiment can be
performed with this metre scale is (coefficient of linear expansion of steel is 11x1 0-5/°C)

(1) 19°Cto31°C (2) 25°C1032°C
(3) 18°Ct025°C (4) 18°C1032°C

&8y & ScirfHdobmds wf b e 25 °C S¢ S0EHS Fodd oxigoed. wb
Barrsns® Im &' 0.06 mm o pddsdo uSIdRREd, & Nbs T e
S3@riod O e ghs' BRrASui DobSEy?

(@8, g, Bey T3S Kot 11x1079°C)
(1) 19°C %08 31°C (2) 25°C#c832°C
(3) 18°C &0 25°C (@) 18°C Ho0b 32°C

93.

Consider a solenoid carrying current supplied by a DC source with a constantemfcontaining
iron core inside it. When the core is pulled out of the solenoid, the change in current will

(1) remainsame
(2) decrease
(3) increase’
(4) ~modulate

BodoyTi wREg EOBS 8§ VT onEIS" PO Igaes vusuEe DC eSSy Sod
Doy @ErodnbHB. 8 FOTons wodoyiswn 08 QRBEGD wcblii oADYd,
Dehogd PITrSNG Srdy)

(1) Rdor Hoinod
(2) &t8008

(3) DEKE08
(4) SrdogBes

Rough Work
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94, A parallel beam of light of intensity I is incident nﬁ a coated glass plate. If 25% of the
incident light is reflected from the upper surface and 50% of light 15 reflected from the
lower surface of the glass plate, the ratio of maximum to minimum intensity in the

interference region of the reflected light is

6 Pohuds mesoind ) b@sio 5ross 508 Joudn DESHoNSE. 563
srodd® 25% mardes 2 dodn Sod 0% medol fod duduidiod S0SGR0
D08, H034S o8 Sgdide |Frodind® KR Soboln EAY Side N8

2
1 |3 1 |3

e
y
B S S

2 X8 2 X8

: 8
e 3 @ 3

o B8

i

95.

A thermocol box has a total wall area (including the lid) of 1.0 m? and wall thickness of
3 cm. It is filled with ice at 0 °C. [fthe average temperature outside the box is 30°C throughout

the day, the amount of ice that melts in one day is

[ use Ktigrmocot = 0:03-W/m K, Liusion(ice) = 3:00 10° J/kg ]
e &ﬁméﬁ‘r.":' = Aodo A (Sarda® 559) Jregin 1.0 m? Sobadn A8 Sods 3Icm
EORHHA. & 0B 0°C 5¢ Hof) Sod’ NoIndSE. 1Y wohi Seoe Sty s

30°C wond, ek G'ared® E07 Sooch H0Ereddn

(Ko = 0.03 WmK, L 5o006 sesss = 3.00 % 10° Vkg)

(1) lkg (2) 2.88ke
(3) 2592kg (4) 8.64kg

Rough Work"
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96.

Which of the following is emitted when “;; Pu decays into ;U ?

(1) GammaRay ' (2) Neutron

(3) Electron (4) Alpha particle

Wpy oSy U T Dbbsin BobSHd & Bod TS’ I8 SmERYLod?
(1) S 88mB0 | (2) '5?5@;.5

(3) Jugﬁ (4) Huﬁﬁm.ﬁn

7.

An AC generator producing 10V (rms) at 200 rad/s is connected in series with a 5000
resistor, a 400 mH inductor and a 200 uF capacitor. The rmis voltage across the inductor is

200 rad/s $¢ 10V (rms) 5 & 8y8 T .t AC & anEed) a8 500 26%50, w8 400 mH
(830 S00a%0 2§ 200 tF 3FhkEet JBS* E0a%. (boEsn DSt Sy rms P

(1) 2.5V | (2) 34V
3) 67V (4) 108V .

98.

A wire has resistance of 3.1 © at 30 °C and 4.5 Q at 100 °C. The temperature coefficient
of resistance of the wire is '

30 °C 3¢ o 85 3.1 Q 3650 Sodasn 100 °C 5& 4.5 Q IS0 E0AHHE. © &K
Bwg), dder JFEE Hoksn

(1) 0.0012°C! (2) 0.0024 °C!
(3) 0.0032°C! ~(4) 0.0064 °C1
Rough Work
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An object is thrown vertically upward with a speed of 30 mfs. The velocity of the object
half-a-second before it reaches the maximum height is

%8 $i09 QMoo 2B 30 m/s BAhnd® IhoIababid, eb Hdg Jdd T8 sfniod
500 & %9 @og, I _

(1) 49ms : 2) 9.8m/s

(3) 19.6 m/s (4) 25.1 m/s

100.

An electron collides with aHydrogen atom in its ground state and excites it to n = 3 state.
The energy given to the Hydmgcn amm in this inelastic collision (neglecting the recoil of
Hydrogen atom) is :

€ .'m[}r:s Hripond® 98 TGS S65rm0HS &E*a A0 0=3 Font &#B250058.
& mgaquﬁ wdirdod TS ad ﬁd;’::-em:’aﬁa aiabds 4§ (r@'es S65rmed

. PergSgdsnd AoEsse Habnsn)

(1) 102eV \ (2) 12leV
(3y 12.5eV b (4) 13.6eV

101.

Consider the motion of a particle described by x=acos £, y=asinfandz = ¢. The
trajectory traced by the particle as a function of time is

¢1) " Helix (2) “Cireutar
(3) Elliptical (4) Straight line

wE S @), SOSB X=acosf,y=asin 15805 z= fod SPoTHAIBRE DD,
ropdbdhddor & 359 Hodrdods HPsu

(1) 5% $Byersssn 2) Syssdsn
() B¢ SyEmsssn (4) #5¢8
Rough Work .
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102. Consider a reversible engine of efficiency rE When the temperature of the sink is reduced
by 62 °C, its efficiency gets.doubled. The temperature of the source and sink respectively

are -
(1) 372Kand310K (2) 273K and 300K

(3) 99°Cand 10°C (4) 200°C and 37°C

1
el ﬁrl_ézrﬂ:mﬁﬁi:r abodioy SE8 3 ™ S0ASodod. ok (dderdahin) @y, ePrss

ﬁl“ﬂdﬁnﬁ.ﬁ;’am. el SES THoY Hﬁadaé‘la- ﬁ;‘;@'ﬁﬁ:ﬁm (source) Sobcdn fderdoiisn
(sinkjer exdfiriden S&rom

(1) 372K &310K ' (2) 273K &300K

(3) 99°C & 10°C (4) 200°C&37°C

103. Consider a light source placed at a distance of 1.5 m along the axis facing the convex side
- of aspherical mirror of radius of curvature 1 m. The position (s, nature and magnification
(m) of the image are :

(1) s'=0.375m, Virtual, upright, m =0.25

(2) §'=0.375m, Real, inverted, m =0.25

(3) 8'=3.75m, Virtual, inverted, m=2.5

(4) -8'=3.75 m, Real, upright, m=2.5

| mSger argardinie i flesd Shndn Gug) Logred dudn e so Jond
nE 508 2iESw 1.5 m Srdiands® Hodndis. BHélonsw cﬁn% .'l‘gr'ﬂa"m (s), SgarHdon
SoBatin esdgiso(m)

(1) §'=0375m, ogg, dLecyr, m=0.25
(2) s§'=0.375m, =, dootocor, m=0.25

(3) §=3.75m, dorg, Sogothenm, m=2.5

(4) s'=3.75m,d=, d4deoPr, m=2.5

Rough Work
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104.

An office room contains about 2000 moles of air. The change in the internal energy of this
much air when it is cooled from 34 °C to 24 °C at a constant pressure of 1.0 atm is

[ Use ¥ g = 1.4 and Universal gas constant = 8.314 J/mol K ] _

&€ orgodh (8 Sdrdm 2000 Irwo MmO E0ADHA. PUDLESSD 1.0 atm Sg K-
34 °C %08 24 °C & S000039d o md wodyd Be* Srty

(7 o = 1.4 508080 Digorada oroEsn = §.314 Jmol K)

(1) -19x10°] (2) +1.9x10%]

(3j ~42%10°] (4) +07x%x10%7

"

105.

A ball is thrown at a speed of 20 m/s at an angle of 30° with the horizontal. The maximum
height reached by the ball is (use g = 10m/s?)

oK 008 20 m/s S48 §8a HS5rosordl 30° Bmos® I50Rcbubss. @ wod B85 ﬁﬁﬁ
63 (g = 10m/s? m 8:8'08)

(1) 2m (2) 3m

(3) 4m (4) 5m

106.

A horizontal pipeline carrying gasoline has a cross-sectional diameter of 5 mm. If the
viscosity and density of the gasoline are 6 x 10~ Poise and 720 kg/m? respectively, the
velocity after which the flow becomes turbulent is :

S mm S 50 Ao wE BB HErods Misn mAdS (bEs'S) bbby H%s.
msrdS Bnk), XS Bk Fogdes SHB 6 x 1073 Fond Sboke 720 kg/m?
®o08 Jod JIsw Sogd m. @EITrSH Sofy ETTOMT Srddod?

{1) >1.66 ms (2) =333 mfs
(3) >1.6%x10° m's 4) >033m/s

Rough Work
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107.

A piece of copper and a piece of germanium are cooled from room temperature to 80K,
Then, whichone of the following is correct?

(1) Resistance of each will increase
(2) Resistance of each will decrease
(3) Resistance of copper will decrease while that of germanium will increase

(4) Resistance of copper will increase while that of germanium will decrease

&€ o0 Bwf), Hbdin wf BGRch SwE), A8 adfs So8 BIK K Soldsadsd,
e, & fod Trejed’ 28 SOW58?

(1) &5y8 oa A6'G50 dridod

(2) wEyE, T DEES0 K808

(3) oh AF'GEL I BRI GG BbSs
(4) oh A5G0 BN FIGHS AGEE-ShE0s

108.

A beam of light propagating at an aﬁgl_e: @y from a medium | through to another medium 2
at an angle a;. If the wavelength of light in medium 1 is 4;, the wavelength of light in
medium 2, (A;);1s

&5 508 0R50 & Fodn 5§ drSEsn 100805605 3¢ olrdstn 28 HHboDss.
ciraES | &* 5ob dﬁuﬁﬂ%&: A wowd drdgin 25 5ol ﬁdﬂﬁﬁ%ﬁh (A7)

Sinc Since
-2 L2
(1) Sine, : (2) Sinex, :
a, |
(3) [E‘]A‘ 4) 2,
Rough Work
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109. Anamplitude modulated signal consists of a message signal of frequency 1 KHz and peak
- voltage of 5V, modulating a carrier frequency of 1 MHz and peak voltage of 15V. The
correct description of this signal is
w8 G'of B0W8 SrdugPits Sosdin 1 KHz Forgdgin Sboin SV ipd Iz Ko
2odd Soserd) 504, 15V 398 g2 1 MHz &8:38580 o g ROBE™R) SrdogBeS
DSBS, & So8ssn g SegE 559

(1) 5[1+3sin(2710°) |sin (2710 1)
@ 15[”%Ei““ﬂ'ﬂ’ﬂ]sinumﬁr}

(3) [5+15sim:zsrin’:}]sin{zmnﬁr}

@ [15+5sin@r10%) Jsin(2x10' 1)

110. Which of the following principles is being used in Sonar Technology?
(1) Newton's laws of motion
(2) Reflection of electromagnetic waves
(3) Lawsofthermodynamics,
(4) Reflection of ultrasonic waves

W8 SroBaEdSt & Bod RTosrud’ A SHArARK?
(1) Sorghd fdd dohdren

(2) doglobamod ddomre @l SoSESS0

(3) eynes TR0 GwE), Jobdres

(4) ©80 ddome @wE), SorSgssn

Rough Work
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111.

A particle of mass M is moving in a horizontal circle of radius R with umfunnspeed v,
When the particle moves from one point to a diametrically opposite point, its -

(1) momentum does not change

(2) momentum changes by 2Mv

mi
(3) kinetic energy changes by T

(4) i tic energy changes by My

M85gorare o8 fesn R >prgsode B2 S5086 Sygon vIESS Hios' $SO4B.
© Eoln TpoD af Dok Dol I583E DoHYSs BelrScdSd, o Boos),

(1) ESgHrs0ns" Srdnodds
(2) (ESgBRSRS* Sroy 2My

(3) £BHES" Sran —‘"'ii

(4) HadEs* Srdny M2

112,

A billiard ball of mass 'M', moving with velocity 'v;' collides with another ball of the same
mass but at rest. If the collsion is elastic the angle of divergence after the collisionis

M (E55073 08 "v{ Dridnd* Pairdod o8 DOcHE w08 wod @igoe £0A Afogss®
9%) 05 wo8S° ©PHIrdo DodIL. & VPLrEIDL FEIDE LOErE50 Lowd wHI S
SHTE eddsm Fodn

(1y o0° (2) 30° (3) 90° (4) 45°

Rough Work
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113.

A planet of mass 'm' moves in an elliptical orbitaround an unknown star of mass 'M" such
that its maximum and minimum distances from the star are equal to r; and r; respectively.
The angular momentum of the planet relative to the centre of the star is

'm' $Sgoratie a8 Bamda M |@5507F fio of 80abd E@Sn by S esd EEgst
BERHBHHB. SHSS0 H06 (i 50E8 f K65 H0akw EIF Groen SEHBM ry S0akw
ri. ©u S8 So@sosh Fukor o sy cwl) Fddb |GSgihkm.

2GMir,

Jth

(n = (2) 0

JE{'}M{r 2GM(r +1,) : 2GMmr,

(3) m ) @D

114.

Consider a frictionless ramp on which a smooth object is made to slide down from an
initial height ‘h’. The distance ‘d’ nccessary to stop the object on a flat track (of coefficient
of friction *u"), kept at the ramp end is

Bodwda a‘méun‘h &9 2 ‘h’ Sscd o8 .ﬁ:ﬁ_la 5@_:’& #0808 rERobadSsSE s,
u Fededn D5655 Shde drfon o SNHH oPHLH vIHEJI drsse d’
(Podeo Hoeodsno ‘W)

() W (2) ub ) ph 4 hu

115.

A generator with a circular coil of 100 turns of area 2 x 10~2 m? is immersed ina 0.01 T
magnetic field and rotated at a frequency of 50 Hz. The maximum emfwhich is pmduced
during acycle is

100 s 2 % 1072 m? Bregin fo Symsd iy fo eonded) 0.01 T vobhamod
BSS0S* ol 50 Hz 25:98g08" @hwo dodoard. wf Il JiRs ad 8 wond
Bz Adgamwi w6 :

(1) 628V (2) 344V (3) 10V (4) 132V

Rough Wurk'_
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116. A sound wave of frequency ‘v’ Hz initially travels a distance of 1 km in air. Then it gets

reflected into a water reservoir of depth 600 m. The frequency of the wave at the bottom of
the reservoir is ( Vg = 340 m/s ; Vi aier = 1484m/'s)

(1) >vHz

(2) <vHz

(3) vHz

(4) 0(the sound wave gets attenuated by water completely)

*v' Hz &r5:3dgdw g0 o8 Gid doidn 2wdd mds” 1 km SrdSn Holrdolsa.
e3d 88 600 m S'éfe 2o idhind't Sor5ddsn Dobds. Bond & zerdahin
wdorh eridn 5¢ d@dol TEpNgha -

(V g =340 m/s ; V 50 = 1484m/s)

(1) >vH=z

(2) <vHz

(3) vHz :

(4) 0(5D Sdorsn 8D Fom Edodndesosd)

117.

Which of the following statement isnot true?
(1) .the resistance of an intrinsic semiconductor decreases with increase in temperature

" (2) dopingpure Siwith trivalent impurities gives p-type semiconductor

(3) the majority carriers in n-type semiconductors are holes

(4) ap-njunctioncan actas a semiconductor diode

& (Bod TEgost I8 HoGLIL s h?

(1) “dd HoMFed Serds ofodsd A8'G5s dhsod

(2) 3ghHBs Si D @lodradch DTS IrbHEdnin BoBodiPdy p-gisn
BETTER) 0008

(3) n-dgdn wfrdroed® sHE SogiTirsw SoFrw

(4) 28 p-n 5080 g R dm SATd0H

Rough Work
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118. The deceleration of a car traveling on a straight highway is a function of its instantaneous

velocity ‘v’ given by w = a+/v , where 'a' is a constant. If the initial velocity of the car is
60 km/hr, the distance the car'will travel and the time it takes before it stops are

wE BHIS S Boirdod 56 BwE, muediERin T GNE, ko 350 G,
SBohsn SHocke BV w=av B Irdowts. 'd eS8 JTokin. 56 BN,
&350 60 kn/hr, w055 £ Boirdods Erdin SHockn 88 IHepss Sunbkh

SigFosn _
, 2 1 3 | i@ a 2 2
(1) 3m, 3s @ sgmoes () Smos (4) 3 m s

119. A currentcarrying wire in its neighbourhood produces

(1) electric field (2) . electric and magnetic fields

(3) magnetic field {4) nofield

&8 Jgd IR EONS B &5 Lly SLIcOS* BIN DEEE0d

(1) 2sagS g0 (2) 2chgS Sobetn waHAod Feeds

(3) sk o8 Fgo (@) 9 Bed) doyEEs

n — —

120. Consider a particle on which constant forces F, =i+2j4+3k Nand F =4i-5] -2k N

act together resulting in a displacement from position 7 =20i + 15 cmto 7,=7k cm. The
total work done on the particle is

28 S0 F=i+2j+3k NSodaso F, =4i-5] -2k Ne3 oneres 26 5230 &
Sadod 74=20i+15] em 08 7 =7k cm % FIgosn FoBoTahiHtomrin.
g0 2OAS Jwdo D 3

(1) -0487] | (2) +048]
(3) —48] (4) +48]
Rough Work G
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CHEMISTRY

121. Which of the following cnm:hunns are correct fﬂl‘ real solutions showing negative deviation
from Raoult’s law?

(3) AHuu >0; AVyg, <0 (4)  AHy, <03 AV, <0
T ERoHBE0 K00 0w ISSENE BEGS PuESwrok Si8od Sie* D8 $358?

“:I ﬂHM&H:" <@; .ﬂvm@&ﬂ =0 (2) !!‘.Hm;&ﬂ >0 ﬂvm@a =0

(3] ﬁinm }ﬂ; ﬂ"»’m@sm <0 (4) ﬁH:ﬂqhﬁm <{ " &mem <(

122. Nitration of phenyl benzoate yields the product
D36 Bos'hiS FELS 08 Vd BEHS

s s

(1) (2)

NO,

L

(3) - (4

0N

Rough Work
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123. The electronic configuration of 5gPr (praseodimiumy) is
soPr (@harSlaais) nT:l:-JE{ET JOERIT R0
(1) [s4Xe]4f2 5d! 65 . (2) [sqXe] 4f! 5d2 652
(3) [saXe] 46 652 (4) [s4Xe]4f 542

124. Which of the following is the most basic oxide?
S808 8S* nofod 56 «B\E &7
(1) SO, (2) SeOy (3) PoD  (4) TeO

125. The elemnent that forms stable compounds in low oxidation state is
59,3 whEden PAS' O Swrefin FEHS ddpFTed oGS
(1) Me (2) Al (3) Ga A N4) T

126. Atomic radius (pm)of Al, Si, N and F respectively is
Al 51, N %8080 F Hd8rm TgRrTed (pm) Sdoar

(1) 117,143, 64,74 (2) 143,117, 74, 64
(3) 143,47, 64, 74 (4) 64,74,117, 143

127. Reaction of calgon with hard water containing Ca** iops produce

(1) [Na,CaPgO4)*" (2) Cay(POy),
(3) CaCO, . (4) CaS0,
Ca?* wasrdy 0NcnY) E882030e" SEMS $05 Tob DT dorgsn
(1) [Na,CaPOq) (2) Cay(POy);
(3) CaCO, (4) CasSO,
Rough Work

E 2017 i 47 -A



J1 A

128. Which of the Yollowing statement is true

(1) The pressure of a fixed amount of an ideal gas is proportional to its temperature only
(2) Frequency of collisions increases in proportion to the square root of temperature
(3) The value of van der Waals’ constant *a’ is smaller for ammonia than for nitrogen

(4) [If a gas is expanded at constant ternperature, the kinetic energy of the molecules
decrease ]

Bod ori3s* 08 5Bd Tgwg

(1) gy Wdrao fo ssHaroin LESS, aFidh So@gdh eHs'SrHddos
ool '

(2) e Sffareed’ rivn, ads dEfSge RS
(3) wimPdErs Tod8 >E Joroko ‘2’ Desd PETES K 88,5
(4) %6 a8 3§ Tand TgEdo Tods, vanPe KBTI S

129. Conversion of esters to aldehydes can be accomplished by
(1) Stephen reduction
(2) Rosenmund reduction -
(3).__reduction with lithium aluminium hydride
(4) reduction with diisobutyl aluminium hydride
Jpfed sfirdoor & fob HGOS' SrdiSuy
(1) 425 gossdeosn .
(2) SaSsel EcsEdmsn
(3) DRcho sargldcio T@ES obEdmo

(4) 3oangBS sergioho TEES goEbmo

Rough Work
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130. Consider the following electrode processes of a cell,
S18od aigas Do @), SoEs Plchod H6MnsNE 85508,

Cl ™ %sz+e'

[M‘EI +I.e‘ —-> M+ Ci '}

If EMF ofthis cellis —1.140 V and E® value of the cell i5-0.55V at 298K, the value of the
equilibrium constant of the sparingly soluble salt MCJ is in the order of

w83¢ 298K 5¢ fots EMF —1.140 V 5088 598 E° 2% —0.55V wond o) @ddah
MCl oiedn &rg, RiBarR8 Lorofin Jeod GESS &oksod?

(1) 10710 (2) 10°®

(3) 1077 (4) 1071

131. Which of the following is true for spontaneous adsorption of Hp gas without dissociation
on solid surface

(1) Processis exothermic and A S < 0
(2) Processis endothermic and /A S>0
(3) Process is exothermic and 2\ S>>
(4) Process is endothermic and A S <0

WILEE 0L Jnblo Bodtiomr 287 Hy rasnd Rehos shFNarE Sonofod
god 8 D& ¥BSA? '

(1) @Bos eParsEsn Sbosn A §<0
(2) S8 @PmrEsn Sobake A S>0
(3) OfcH SHIrSESD Kbt A S>0
(4) ©BcH S{rirEsn ook AS<0

Rough Work
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132. Cﬂnﬁldﬁl the single electrode process 4H"+4e = 2H, catal}r::td by platinum black

electrode in HCI electrolyte. The potential of the electrode is —0.059V Vs. SHE. What is
the concentration of the acid in the hydrogen half cell if the Hj pressure s 1 bar?

HCI bd:gﬁsj;:ﬁ Serfods &) ptegs JuFES @ sdodnls &fod JEnbEREobai
DBNpS e B0Fod.

4H" +4e = 2H;

> Joghs anyg >BIchS SHE & 9858596 ~0.059V. 2E3¢ Hy DasSw] bar
@ond E'es efiotos ) iy mds Jod?

1) M (2) 10M

(3) 0.1M 4) 0.01M

133. Which of the following elements has the lowest melting point?
Eob Soroses’ 308 §8y35 BOFSS Fisn EOAENHB?
(). Sn (2) Pb .

(3) Si _ (4) Ge

134. The number of complementary Hydrogen bond(s) between a guanine and cytosine pair is

nfsaﬁ Sobodan TR mod S08g érid) HOHPOE Td'ea Dote Bopg

(1y 2. 2) 1
. (3) 4 (4) 3
Rough Work i
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135. Given AH" for CO35,COg) and H,0(g) are ~393.5, ~ 110.5 and -241.8 kJ mol', ;

]

respectively. The A H,“[in kJmol™"] for the reaction

CO s C0() S0B0s0 HyO, 0y & AHf Deoen S 3935, = 110.5 500050
—241.8 kJ mol~', oo s, ;

& 808 $8g% AH[in kimol'&*] dens

(1) 524.1 (2) -262.5
(3) -4L.7 (9 41.2

136. Which among the following is the strongest acid?
Hifod TES" pod wio I6?

(1) HF ) “HCI
(3) HBr - 4) H

137. The species having pyramidal sﬁape according to VSEPR theory is

VSEPR Hodo @sdo & (fod o8¢ d8 pyramidal (o) sE8 Hotnos?

(1) SO, (2) BrR
. .
(3) Si0F | (4) OsF,
Rough Work =
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138. The bonding in diborane (BoHg) can be described by -
(1) 4 two centre - two electron bonds & 2 three - centre - two electron bonds

(2) 3 two centre - two electron bonds & 3 three centre - two electron bonds

(3) 2 two centre - two electron bonds and 4 three céntre - two electron bonds

(4) 4 two centre - two electron bonds and 4 two centre - two electron bonds

3&"0% (BaHg) & wodiferdos: 255w

I ' ]
(1) 4BodBo@s e -Bodk: Jugse woqras Sdcin 250d Soifs™e -Bad Jogse

205F =

(2) 3todk Bose -Todk duEgae um‘,:r'ml SoBaofan 3 S ﬁag_ds-u -Bods JuFew

moiirag

(3) 23 BoBEre -Tod JeEae BoLren H8din 4 3ard Sodse -Todk JoIF R

poren

(4) 4 Todk Bose -Doh JoIfRe nofren Hibain 4 Bod Bodse -Tolh JuFae

Do)

g
I'se

139, The monomers of Buna-3 rubber are
(1) Isoprene and butadiene
- (3) Styreneand but:adinnel
argd -5 S8 By, IrS'SGes
(1) oehS Sobokn mrgtrdors

(3) "ﬁﬂ-ﬁ Sobcsn wrglrdoars

(2)
(4)

(2)
(4)

Butadiene and phenol
Vinyl chloride and sulphur

argird care Sabcios B'd

23S €08 0o IS

mgm‘/urk T

E 2017
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140. Heatinga mixture of CuyO and Cu,S will give &7 Eoe
Cuz0 $:0653 Cu,S Dosedy I4daets 508 D63 admes {
. g ¢
(1) CuO+CuS (2) Cu+S0; ;
(3) Cu+S0, (4) Cu(OH),+CuSOy &
141. Which of the following corresponds to the energy of the possible exeited state nfhyﬂi‘uyn‘?
1 l o |
SifoBTES® D eirsds, S 0EN8SD E'aS 88 SEE
(1) ~136eV (2) 13.6eV / S
(3) —-34eV (4) 34deV
(+
142. Which of the following are the correct representations of a zero order reaction, where A
represents the reactant? : (b
Sifod adends rhod’ A Bairadstn wond 08 EdgEsrol $ags SOm Hrdilyed?
[Alg \‘\ t% A rate : ol ST TN
: 2k _
7 = 7y R T\ b
i e -5
(a) (b) (c) (d)
: e
(1) ab,ec (2) ab,d (3) b,ed @ acd
Rough Work R H;,
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143. The set representing the right order of 1onic radius is

ocrdE Sggo ¥PS EXr) DS drdiged?
{l.} Li* > Na®' > Mg** > Be**
(2) Mgi_* ::;Ee1+ >Li" > Na'
(3) Na' > Mger >Li" > Be*"

(4) Na'>Li*>Mg®" >Be*’

144, Which one of the following statement is correct for d* ions [P = pai:ling energy)
(1) When &g > P, low-spin complex form
(2) When Ap<P, low-spin complex form.
(3) When Ag> P, high-spin complex form
- (4) When Ay <P, both high-spin and low-spin complexes form
44 wosrSes Bod agpges® $050 w8 [P =uds-d ¥]
(1) L > P wonsid woygie Hoigod IG6aon.
(2) Hp<Puondipd voygisom ﬁuﬂ%ﬂm'b%d}@,‘m},
(3) Ag>Peansic ebE@n Sozol Jgdhinumn.

(4) Ag <P wonshth vhighn Hbcn veyghn dolTus JEHTe.

Rough Work

E 2017 54-A



i) ' A

145. The reactivity of alkyl bromides.

uP) S F'lo dogtos

(A) CH,CH, Br (B) CH, ~CH-Br
/ - CHj
, |

(C) CH;-C-Br (D) CH;Br

3
towards iodide ion in dry acetone decrease in the order
i HG'IS" af) walrdh wcairSud' fob ESost 8fdes

(1) D>A>B>C ) A>D>B>C
(3) C>B>A>D (4) C>B>D>A

OH

|
146. Optically active CHy— CH,— CH- CH; was found to have lost its optical activity after

standing in water containing a few drops of acid, mainly due to the formation of

OH

] I .
gydebe CH3—CH;—CH-CH; & sduoprinod® ¢onsyd $obads' O @5

aEHIn Dbk SoF TR ESeioss §'ehE0s?
(1) CH,-CH,-CH=CH,
(2) CH;-CH=CH-CH,
CH;
(3) CH;- {IZH-CHI—GH
(4)  CH;-CH,~CH,-CH,-OH
Rough Work
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147. Commercially available H;80; is 98 gms by weight of H5804 and 2gms by weight of
water. It’s density is 1.83 g cm™2, Calculate the molality (m) of H3804 (molar mass of
H,S0y4 is 98 g mol 1) |

(1) 500m
(2) 20 molal
(3) 50m

(4) 200m

Fgard Do egigindhy HysS04 < H3804 G, zrdo 98 |£1='"' 438050 B Qw§, v
2 . HoSOj Soos, Foiss 1.83 g em™. HyS0,4 Gn, 3rerdsa eowod.

(H2S04 Bxg), drers -Lg‘i:igﬂ*-? 9% g mol~1)
(1) 500m

(2) 20 3rerds

(3) 50m

(4) 200m

148. Eﬂuhe:-cylanﬁne and aniline can be distinguished by
(1) Hinsberg test (2) Carbylamine test
(3) Lassaigne test (4) Azo dye test

&itod D6 oo PETRSLS Dbcin INOSH BEHERG?

(1) S 268 (2) sYSIWS 64
(3) E"‘gﬁj glaly ' (4) Q&'domsd 30§
Rough Work )
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149. is a potent vasodilator.
(1) Histamine (2) 'Serotonin
(3) Codeine (4) Cimetidine

BT EER0s S5 DameE S8
(1) s (2) w&'sas

(3) £45 (4) HIBAS |

150. Standard Enthalpy (Heat) of formation of liquid water at 25 °C is around

l
Hag 502 = HyO

(1) - 237 ki/mol (2) 237 kJ/mol
(3) - 286 kJ/mol (4) 286 kl/mol

25 °C 5 gdeodo A, [HSre Pozie Jogrd) (ao) Bodrd

1
Hyayt 5 02r) = a0y

(1) - 237 kiars (2) 237 klars
(3) - 286 kli3rsS (4) 286 kliarS
Rough Work
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151. The ai:::uhul that reacts faster with Lucas reagent 18

orgEh soESns’ Sfom ﬁﬁgﬁ‘gﬁ eey TS
(1) CH;~CH,~CH,-CH,-OH

(2) CH3-CH,- {IZHHCHE,
OH

(3) CHz- !‘.'IJH ~CH,~OH
CH3

CH,
. |
(4) CH,4 -C-OH
CHs

152. Balance the following equation by choosing the correct option

535 TBI DIFD Bod IBETY) Swgo dafsod

XKN O + yC;5Hz20y 1 — PNy +qC O, +rH, O+ sK,CO;3
x y P q T

(1) 36 55 24 24 5 48

2) 48 5 24 36 55 24

(3) 24 24 36 55 48 5

4 24 48 36 24 5 55

Rough Work: «

E 2017 g 58-A



31,

153. Which of the following elcmeﬁt is purified by vapour phase refining?
T TSP DY HEES BodEet O Saretsn D Dobodndit
(1) Fe | (2) Zr
(3) Cu (4) A

L34. When helium gas is allowed to expand in to vaccum, heating effect is observed. The reason

for this is (Assume He as & non ideal gas)

(1) Heisaninert gas

(2) The inversion temperature of Helium is very high
(3) The inversion temperature of Heliurm is very low
(4) He has the lowest boiling point

Toabo FainPd EHgENGRE SuETin BoBodSHd:, Jag Lo =ense. A28 Ao

sOman (He sdtyraing 563 rdodod)
(1) Heed 88ra553

(2) He g, de*so S ﬁiiglﬁﬂn

(3) Hedog, 26% ais wsgoo

(4) Heso 8895 olyeiss eans sos

Rough Work
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155. The vapour pressuré of a non-ideal two component solution is given below

w8 EEaGRLE ErEnsn AwE, riphEssn Bod asgpeSE.

800 — i
X
[_L_“I | :
mmHg ) 400~ :
200 i
d

] 0.5 1.0

X
" Identify the correet T-X curve for the same mixture,

DoFsrok §88 T-X 35Q) fgodod

5 (1) BPE [E-~mn---- | _ (2) BPE

| (4) B.P(K) /\

(3) BPE

E 2017 60 - A



156. Cyclopentadieny! anion is

(1) benzenoid and Elmmati::

(2) nod-benzenoid and aromatic

(3) non-benzenoid and non-aromatic

(4) non-benzenoid and anti-aromatic
BELLrBRS ulidlrS wiss

(1) Bodarans 005w J6'SrsE

(2) &5 Bodoons. 8655 AEEMSE
(3) &8 Bodarond 5::-1-::?5:: TR S SrSE

(4) &3 Bodarond Bk dirall IS ENEE

o

b

157.

(3 B

Oxidation of cyclohexene in presence of acidic potassium permanganate leads to

(1) glutarie acid (@)  adipic acid
(3) pimelic acid (4) succinic acid

€33 KMnO, 350" DES whitsonin Sos Dok Sorgsn

)

(1) Hersf eio (2) 282 wivo
(3) S300F wioo _ (4) REDE sio
Rough Work -
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158. How many emission spectral lines are possible when hydrogen atom is excited to nth energy
level? - |

gt SESrcofpid n & -i'_éﬁ;m:lﬁ &85 SoBoddYPd, 7 Hod S¢httgped
Sendthbsh oSl Sod?

1y XD . @ "2
. -1 ‘ 1
@ S il |

159. The bond length (pm) of F, Ha, Clp and I, respectively is
F,, Ha, Cly So8ct 1) S8, 2edddsdn (pm) S5
(1) 144,74, 199, 267
(2). 74,144,199, 267
(3) 74,267, 1§91 144
(47 144, 74, 267,199

160. The number of tetrahedral and octahedral voids in CCP unit cell are respmtiveiy

CCP chrdiSnds® &) dﬁada;ﬁ}di: Sabgsa Hﬁfmﬂaﬁ: dolgre Ropg HEHT

(1) 4,8 : (2) 8.4
3) 12,6 (4) 6,12
Rough Work -

E 2017 62-A



	intro.jpg
	1.jpg
	2.jpg
	3.jpg
	4.jpg
	5.jpg
	6.jpg
	7.jpg
	8.jpg
	9.jpg
	10.jpg
	11.jpg
	12.jpg
	13.jpg
	14.jpg
	15.jpg
	16.jpg
	17.jpg
	18.jpg
	19.jpg
	20.jpg
	21.jpg
	22.jpg
	23.jpg
	24.jpg
	25.jpg
	26.jpg
	27.jpg
	28.jpg
	29.jpg
	30.jpg
	31.jpg
	32.jpg
	33.jpg
	34.jpg
	35.jpg
	36.jpg
	37.jpg
	38.jpg
	39.jpg
	40.jpg
	41.jpg
	42.jpg
	43.jpg
	44.jpg
	45.jpg
	46.jpg
	47.jpg
	48.jpg
	49.jpg
	50.jpg
	51.jpg
	52.jpg
	53.jpg
	54.jpg
	55.jpg
	56.jpg
	57.jpg
	58.jpg
	59.jpg
	60.jpg

