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1.

S:g;nﬂ_;q; of the Invigilator

INSTRUCTIONS TO THE CANDIDATES
(Read the Instructions carefully before A Y1

Separate Optical Mark Reader (OMR) Answer Sheet is suppﬁiﬁiﬂ you along with Question

Paper Booklet. Please read and follow the instructions on the DMﬁﬁeﬂ for marking the responses
and also the required data.

Candidates should write the Hall Ticket Number only i m‘@ﬁpace provided on this page and
the OMR Sheet. Do not write the Hall Ticket Number anywhere else.

Immediately on opening the Question Paper Booklét.by tearing off the paper seal please
check for (i) The same booklet code (A/B/C/D)yon €ach 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 fogreglacement with the same booklet code within
five minutes from the commencement of thedgst,

Electronic gadgets like Cell Phone, Pager, Caleulitor, Electronic watches and Mathematical/Log -
Tables are not permitted into the examinaion hall.

Darken the appropriate circles of 1, 2, 3¥ar@ in the OMR sheet corresponding to correct or the
most appropriate answer to the concérned question number in the sheet, Darkening of more than
one circle against any question automati€ally gets invalidated.

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

Once the candidate enters llneﬁ‘}f‘&mmatmn Hall, he/she shall not be permitted to leave the Hall
till the end of the Examination'

Ensure that the Invigilator puf®Bis/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 dpplication form.

The candidate shouldfite the Question Paper Booklet number, OMR Answer Sheet number,

sign in the space Mﬁd in the Nominal Rolls and affix the left hand thumb impression in the
nominal rolls and-filled-in application form.

Return the UW&mw&r Sheet to the Invigilator before leaving the examination hall. Failure to
return the DMR_}& liable for criminal action. The Question Paper Booklet shall be taken away by
the candidaté.and should be preserved till the declaration of results.

Filled-ip @pplication form shall be submitted to the invigilator in the examination hall. In case of
SC/She candidates who have not furnished the caste application number in online application form,

t!cﬂdf[ﬁupv of Caste Certificate should also be enclosed along with filled-in application form.

_w—l—l——-‘-_——l— .
This booklet consists of 61 Pages for 160 que:stmns + 2 Pages of Rough

Work + 1 Title Page 1.e. Total 64 Pages.
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Time : 3 Hours :Marks - 160

Instructions :

(i) FEach question carmries one mark.
P8 PN uE 376y ok,

(ii) 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
pertining 1o the question number concemed in the OMR AnsweiSheet, separately supplied to
yOu,

DA TDYS (BB (PAYS adgeds TES' HOTIWPHErevIS0D IH)EFD DD
“rdod wa® 1, 2, 3 8% 4 &m auﬂ-‘:‘& OMR RErgs DEInG BNHS
nowodoud Rowghv DEES wrirE 8 i'.'ﬂnuuﬁ VA a0Triod RondBA.

MATHEMATICS
1. The combined equation of the straight lines passing through the point (4, 3) and each line
making intercepts on the coordinate sxesawhose sum is =1 is

Dod:dy 4, ) foor FEr DEFSsseh HE LHI¢Tp 2838 deewoearo
3080 -1 uThgisod eV Weo 6358 BREdmo

W (3x — 2y - 6) (X ~ 2y £2)"F0 2) (x-2y+6)(x-2y+2)=0
(3) (3x -2y - 6) {x - JaEl) =0 (4) (x-2v+6)(x-2y-2)=0

2. The value of k 2 U.such that the angle between the lines d4x — vy + 7 = 0 and
kx - S5y - 9 = 0 is, 359 is

H8¢ Bype: dxgy+7=0,kx-5y-9-00o :J;ﬁjgg‘mn 45° doddo k>0 Dend

3 (4) 5

e | wn

25
0 <3 (2)

Rough Waerk
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3. An cquation of a line whose segment between the coordinate axcs 1S -:Ii'_f-'idiﬁ Ihg-r the point
I :

I
[TE] in the ratio 2 : 3 is
a7
g B¢ dp, Roroszo Db do poarv) Do &) (—5-1-],?_ + 3 :}ﬁ;}ﬁuﬁ"
Difeh eood DUV der shifdood® wdd
(1) 6x+9y =5 (2) 9% ¥y =3

Q) oy @Mt 4y = 5

4. Two pairs of siraight lines with combined equations xy + 4x — 3y - 12 = 0 and
xy — 3x + 4y — 12 = 0 form a square..Then the combined equation of its diagonals is
Tods HE¥ Ty dbduomyoes xy Ml 3y — 12=0, %y -3x + 4y - 12 =0 = 2
Sdadso D ydnayow. q'ﬂ';_ﬂ_!_'g‘u SR HNECRO
() -2y +y+x-y=_ ) 2+dy+¥+x+y=0

})13—f+x—~}r=ﬂ ) ¥-yY+x+y=0

5 Thelinex+y=k meets-the pair of straight lines x* + y? = 2x = 4y + 2 = 0 in two points
A and B. If O isthieofigin and ZAOB = 90° then the value of k > | is
2ty -2 AV ER =0 Ardod HE¢ T dumyd) BE¥Te x+y=k Tod
DodsHeor AVBR 3¢ woddod. O fareo Doded), LAUB = 90° woxd k=1
Wod), e

(1) & (2) 4 (3) 3 2
i ﬂ——-_—'——
Rough Work
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6. The value of a. such that the power of the point (1, 6) with respect. fto the circle

x2+y? +4x — 6y —a=0is -16, is

Sydo x*+y*+4x -6y —a=0 Syrg Dodod (1,6) ToEy Do 4§ -16 ewThgn
a Desd N

(1) 7 (2) 1 (3 13 “ 21

A ——

7. The area (in squarc units) of the triangle fﬂnﬂt-_:_!_:ﬁjii;lﬁﬂ tangent, normal at (],+/3) to the

circle x* + v* = 4 and the X-axis is
Doy (1,43) 24 580 x* +y* =4 Wul) H8;8p, vhoow Tpw, X-ufos
:}dﬂﬁ'ﬁ Bl Irogo (IS8 wﬂgﬁ‘}

(1) 443 (2) *g;ﬁ S 23 (4) {-ﬁ

8 If (4, 2) and (k. =3) are ﬁ;mjugal-: points with respect to Wy —Sx+8y+6=0,
then k =

x° + y* — 5x + 8By +ﬁ"'t} &yargs (4, 2). (k, —3) & Docind) DodeihBE wopd:

k =
28 2R 3 3
F oy — o) = #) =g
e e e ——————
Rough Work
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9. The length of the common chord of the two circles (x - a)l’ + y* = a? and
+(iy=bP=0bis
Bods dymen (x-af +y?=a" x*+(y-bP=b o 43338, s PES
ab 2ah
(1) ;alz+'l:|+1 '-',%? ;£|1+l:|vi
a+b
SUN S @) Jatsb’
a“+b
10. The equation of the circle passing through (1, 2) and the points of intersection of the circles
X +y -8x-6y+2l =0and x? + Y= 2x=15=0 s
&yar e x2 | yz-—Hx-Er:,r+El -ﬂ,xi*lrjzﬂ}x-r 15=0 0 wodd DodHo oo
Fdr Dodody (1, 2) orgor FTh S8 SD¥dwo
(1) x*+y*+6x -2y +9=0 (2) F+y?-6x-2y+9=0
i{}11+}1*ﬁx~dy.+9-ﬂ (4) X2 +y -6x+4dy+9=0
Rough Work
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11. The equation of the parabola with focus (1, 1) and directrix x + y + 3=0s
(1. -1) D oDmsr, x+y+3=02 dchddpm LOAS Hodoohy vMEbsc
(1) 22 +y¥ - 10x-2y-2xy-5=0
9@’11 +yvi+ 0x-2y-2xy-5=0
(3) +y'+10x+2y=-2xy-5=0

4) F+y +10x+2y+2xy-5=0

12. If P is a point on the parabola y* = 8x and/A.is the point (1, 0), then the locus of the mid

point of the line segment AP is

bordodho ¥ = Bx B PuafiDosd, Do A(l,0) wond Tgrpodo AP

gy Dodhyy T Dolebdo

e r‘-{ﬂ ;] (2) ¥=22x+1)
(3) y1=x—% (4) y¥P=2%+ 1
Rough Work
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13. For the cllipse ;—;-I- -‘Eﬂ. a list of lines given in List | are to be matched with their
equations given in Last 1l
List-1 List-11
(i) Directrix corresponding to the focus (-3, 0) f(a) ¥y = 4
(i) Tangent at the vertex (0, 4) (b) 3xg=.25
(iit) Latus rectum through (3, 0) ()  xi=d
i) Yo 4=0
(Y% +31=0
) Ix+25=0
xl yl -
bgsy80 o+ic=l twbe ] &0 dpols wler 11 &) Ldsiared udadoTd
o1 aDor-ll
(i) =D (=3,0) &8 sHwod Ddbd o (a) y=4
(i) 8do (0,4) 34 By8;d¢ (b) 3x =25
(iii) (3, 0) ovgo” I‘lﬁi‘} TR IwoBo (c) x=3
d) y+4a=10
(¢) x+3=0
i Ix+25=10
The correct matching :
DOTHI 2 ;
(iy (i) (i)

(1 () @ (o)
‘j.?J-" () (a4} (€]
(3 @& ()
@) (N (@) (e}

—_—___——-—_____

Rough Work
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(x+y-3)" (x-y+1)

14. The centre of the ellipse 5 Y = is
Siains B2 Bt e
i L Pt 1} ]E L
(1) (-1, 2) =) (1, -2)

(3 (-1, -2) 4y (1, 2)

15. The product of lengths of perpendiculars from any point on the hyperbola x2 -yt =16 to
its asymptotes 15

©3 SoSocho x -y =162 odB JED PERDH Nod o) vIod B3y Tnes:
e oo drowo OO

() 2 (2) 4 ) ) 16

e —

16. A(4.3.5), B(0, -2, 2) and C(3, 2, 1) are three points. The coordinates of the point in which
the bisector of £BAC meets the side BC is

A(4, 3. 5), B(0. -2, 2), C(3, 2, e 3xrds DodoHen. ZBAC @udy Hldgpodsde
BC 2 ¢0% Dot IENEsHen

15 4 11 2 10
o (§58) o (777)
@ 27 - W
o (553 @ (303)
Rnughwm.'

F 20151 7Q
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17. If the extremities of a diagonal of a square are (1, 2, 3) and (2, -3, 5)pthen its side is of

length _
2¥ 885 =€ DY Then (1, 2, 30 (2 -3, 5) woPB oD Foad PED

M Je (2) 15 or Jis @ 3

18. A plane meets the coordinate axes in P, Q, R respectively. If the centroid of A POR is
11
[]*E'E], then the equation of the plane is

2 Hiduo Dérbegos, S84m P QR OGS Sodos. APQR To@ o

[l.-lv-l] wond u Hdde HMEdwmol

2 1]
(1) 2x +4y +3z=5 ‘A2) x4+ 2y +32=3
(3) x+dy+6z=35 4) 2x-2y +6z=13
- 1%
19, !EI-I'IHI:. [lﬂ.ll[l-l-:]] = .
L ¢ @) e (3) ¢ (4) ¢!

20. The value that should be assigned to f(0) so that the function f{x) = (x + 1)%'* is continuous

al x = 0, 1s

x=0 58 Lﬁ‘d;ﬁﬁ;q. fix) = (x + 1)"™* u:ﬁﬂ‘:jélﬁaﬁhgiu fi0) &8 derovoddoid
Jend "

(¥ e (7) | (3 2 (4) ¢!

*———

Rﬂm Wi'l'k
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t b+ %" (4

—

a1,

-
1 tl

(1) =4 (2) -2 (&) (4) xy

23.

.j_ 4%y J,EH dy _
If x—T then mﬂ]dx J; g

.J—r JJ}HI dy _
HJ_ woxd, {;H‘i',l r e

(1) =2y @ 0 (3) -y (4) ¥

Rough Work
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24. If the lines y = — 4x + b are wangents to the curve y=l. then b =

X

L8 50U gE b=

y=-4x+b “rood BeY deo S0 y=—
X

¥ +4 (2) £2 3) =1 4) =8

25,

An equilateral triangle is of side 10 units. In mwsuring.:tﬁiiﬁii:le. an error of 0.05 units 13
made. Then the percentage error in the area of the trangle is

28 Sderire Bthel dhmo dEYH 10 PR v dhuo FTEILDpE 005
dards %o z0Rod u @ Irogedhita vdo

(1) 5 (2) 4 (o) (4) 0.5

_— —

. Define

{ X (0=x<1]
f(x)=
2-x (1=x352)

Then Rolle’s theorem is not gﬁﬁgﬁble to fix) because

(1) fix) is not defined Awhere on [0, 2] (2) fi(x) is not continuous on [0, 2]
(3) fix) 15 not differentiable on (1, 2) (#9 f(x) is not differentiable on (0, 2)

X (Dsx<l)
f(x)=
2= X7 (1=x<2)

m AsgDoie. B fix) 3 60 hgodo HBoS%. Jo&sol

(1) [0,2] &8 f(x) Dgdde s (2) [0.2] B flx) sIVHI)0 &6

(3) (1,2p3 flx) vdfolcho o6 @) (0,2) » f{x) wifodaio s°&:

ﬂ__-—_—_

E2015B 10 Q
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27. Two particles P and Q located at the points with coordinates P(t, g6t - 3),
Q(t + 1, ¥ — 61 — 6) are moving in a plane. The minimum distance betweén them in their
motion is
DErHsmes P, ' = 161 -3), Q(t + 1, ' — 6t - 6) o0 Ko Dodiy) 5§ Ao Todw
doren P,Qen o€ H¥dood® S0maryon. o8 Sodod® od Boggdo wdgoy
&g
(¥ | 1 (¥ 169 (4) 49

24X

28. J . dx =
(1) Isin'l[%]+\t‘4-x1+:: (2} cos ! [%)—\.Ild-xz +c
(B sin'l[g]-ﬂ'd-x! +C (4) Esin'i{%]—\u—xl+c

29, IE" an”’ {E:}dx=ﬁx]-%lug{1_+:1i}-ﬁc = f{x) =

| ﬂ'j ot oK gan=l| (e®) (2) x: + & tﬂ-ﬂ_l [':H.}
(3) < wan™ () (#) x—e*tan™! (%)
10, j«.u":“ ~4dx=
[ % i %
(1) tan I[ :2-4]1* Jet -4 +¢ (2) 11'-:‘-4—4mn“'[ "-1 II1]-»4:
|' . | Vet -4 o
(3) 2ve" —d=dcot '[ > ]H @) et —4—duan (Ye* -4)+c
Rough Work
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31 ll'l. 5. dx-'alﬂgt_11+4u+5]+blnn'[x+k}+numlﬂnl_t'h;¢n{a,b+h}=
: x+dx+5

j ;Hi dx =alng[xz+4x+5}+hmn" (x + k) + :..:-E Sowg. sowd (a, b, k) =
-

+4x4 5

M|
: LNY
¢ ['2"3'2] (2) [z g
&) (']17'3-1] TN

| de.—

= -['JIH-: -

0
(1) g—l o —+)
in

&
T 16x sin X cos xdx _
- sin'x +cos'x

(1) = (2) (3) n* @ 22

£
wa | A,

E2015R 12 Q
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The area of the region bounded by the curves y = 9x% and y = 5x2 ¢+ 4 {ms:qmrc units) is
Sies y =92 y = 5x? + 4 08 D0ud b (HT4 3wogo {ﬁﬁﬂﬁ; ghardedh)

(1) 64 2 %
12 16
-y 4 3

5.

The differential equation of the family of curves 1; gﬁqal, where a # 0 is an arbitrary
L

constant, has the degree

wifod HDddn 4440

(1) 4 (2) 3
) 1 ®) 2

6.

F .'
Rough Work

The solution of the djﬂhr;::ﬁii;léﬁéquatinn xy =2x e + yis
wSEod BDEEmo MEDX ¢V +y 8 &S
(1) ™ +In | ex I-fl (2) e¥™=x4+¢

(3) & =In | Xl (# ¢*=21In|cx|

E 2015 B 13 Q
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37. Match the differential equations in List | to their Integrating factors in List T

List 1 List 11
Differential equation Integrating factor

d.
(1) [x‘+l]i+xz}'=31: (a) %!

5 d
(i) *°==+3xy=x° () (' + 1),
dx
iy 06 417 e o0 ¢y = © 3+
d .
{iv) -[:-:1 +]}E§+ixy=!nu (d) Lj_fl +:1
@ @+ 1)

|, ':3-' + 1)
D | S0 sSios bhEieed, 2Devlld'd o8 biriod Herod sddddhis

wio | . ago 1l
eiSEos RARESme nhrfod Hobe
(i) 113+|1§£+x2}'=331 (a) x'
dx

s 2 dy f
(ii) X" ——+axy=X (b) (x' + 1)

dx
iy (7 +17? o (N =x° (© (x+1)
(iv) {x?*“l"g{*-*‘ﬂ?.—-!:ﬁ (d) x*+1

(e) (x'+1)"
0 e 1
The correct match'is :
sTns =G P
T my G (iv)

gl @ & 9
gd & 8§

;

Rough Work

E 20158 14 ()
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38. If f{x) 15 a rcal function defined on [—1, 1], then the real function g(x) = ['{‘iﬁ-#ﬁ is defined

on the interval

f(x) w30 [-1, 1] > 28:08 ons (pdhohd 3d 3Fcdie filx) = f(5x + 4)

g D85:Ty woddo

() [=4.91] 25 (=191 (3 [-2.9] f’:&‘j[-m]
30, 1f f: N - R is defined by f(1) = -1 and f{n + 1) = 3fin)st.2%or n > 1, then f is

‘(1) one-one (2) onmtg

£ a constant function (4) 4 >0 for n > |

N SSRIKN=-1, 8 n>18fin+1) =Bfn)+ 2 ™ WSV TH wdypd

(1) wdgso 5._-.‘:5 Woigo

(3) %8 @pTaso @y 8 n> 12 fin) > 0

. —

40. The remainder of n* - 2n® - n® + Inv-ﬂk-'s‘-’h:n divided by 24 is

n' -2’ -n’+20-260 24 8 @Aelmr 5Ty dno

(1) 20 (2) 21 a) 22 (4) 23

2 ag¥
41, A()=| x+1  2x+1  Ixal
x* +1 Zulﬁ:lj';'gﬁ?‘+l
| {
= [Axdy =
]

(1y 0 @ 1 (3) 2 (4) 4

Rough Work
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x> +x+1 x+l 2x-3

42. Let 3:11—! x+2 x-l|=ax'+bxd+exi+dx+e
x2+5%x+1 2m+3 x+4 B
be an identity in x. If a, b, ¢, d arc known, then the value of ¢ i§

xtex+l x+1 2x-3

-1 x+2 x-=1|=ax*+bx’+cx?+dx 45€
% +5x+1 2x+3 x+4 | |
28 By HErES ed:Fod, a boc, de 90 I,__jﬁ‘.‘:-yd: e Do
(1) 29 ) 24 (3) 16 4) 9

43, The system of equations
dx +y+2z=35
x-5y+32=10
Ox - 3y + 7z = 20

has
(1! 4fo solution (2) unigque solution
Hﬁ two solutions (4) infinite number of solutions

Laxfdaro SO
dx +y+2z=3
x-Sy +3z=10
‘}3—3}*+Tz=i{_ﬂ'ﬁ

(1) g3 Bdod (2) 935 ¢35 acd
(3) Dods >PHes Earyjow (4) wiod IFio aavyow

44. If |, w, w? are.the cube roots of unity and if & = w + 2w* — 3 then
o + 1207% 48a + 3 =
Low, Wiy Beesy 908 Sworw, a=wt 2wl -3 eond o’ + 12«* + 48 +3 =
(1) -63 (2) -62 (3) -6l W -60

__i_—___.ﬂ_—

Rough Work

E20ISB 16 Q
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If @, B are the roots of 1 + x + x* = 0 then the value of a* + p* + aflp =
a, Peos 1 tx+x2=08 a‘:-u‘ﬂ“i_!# @D P& ol +pt+alple=
1 0 (2) 1 (3 -1 (4)2

If @, B are roots of the equation x~ — 4x + 8 = 0 then for any n.e N o + ﬂln -
a, f e '-"5'-:—43":"‘ R=D % .ﬁﬂ"ﬂ"'gﬂ. LE-E. n e Nguh.i._ﬂln_

(ly 22 cos— 3 2™ cos — (¥ i com 4) 2" co e
2 2 2 4
47. If a, P are the non-real cube roots of 2 then a® + [5**
a,few 28 >HFS8 Hdsvredd o + o=
W8 (2) 4 3 2 4 1

48.

Let a = 3 satisty a’ + 1= 6a, p* + ) —imThen the quadratic equation whose roots are
O

a+l B+1 -

azPeo at+ =6+ 1 =60D S bdd>cinised. vdypd s {3 ﬂgl SR

Somorenns o 58 HYEEEE

(1) 8x2+8x+1=0 () 8x*-8x—-1=0

B3] 8x*-8x + 1 =08 @) 8x*+8x-1=0
49, The set of solutiondigf | x P -5 | x| +4<0is

IxP-5|x|fmx08 >S50 H08

(1) (-4, ) (2) (1. 4)

K (4,10 (1. 4) 4 (-4, 9
m——_
Rough Wark

F 20158 17 Q
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. a
Let o, [i,-,rh:th:mnuﬂf:ﬂ+x+ 10 = 0. Write o, =

1 .2 -
the valuc of {l;l';' iﬁi"+'ri"]—-iﬁl_'n-,‘+ﬂ|1+'ﬁ) 15

141 + + (1
a, B, y o0 x} 4 x4+ 10=035 Sweroitod. u|=—:;—ﬂl“'ﬂ|=ﬂulT'T| '-TBE %
I' wl
a0, b ypd [ui‘+ﬂi’+ﬁ}-ﬁ{nf+ﬂf+7h Dent
] 1 3 |
D To e 5 ST ® 2

31,

Suppose «, B, y are the roots of R X+ x + 2 = 0. Then the value of

{ﬂ+ﬂ—2"f][ﬁ+‘r Zu][v+u—2ﬂ)_is
Y it P A

g, B oo +x*+x+2=028 Rarorosstod. edypas

[Eﬂuh][pw—zu][? Fa- Iﬂ] —
v a P

47
o = o - (3) -47 @ 47

10
52, z ;-ﬁh—r];_-.jl i
r=l

(n “Ei*mﬂ;' ) “C&—m{'ﬁ (3) ¢ _,_:mf.f:-.:F (4) alﬂﬁ

Rough ’ﬁ"ﬂrk

E2015B 18 Q
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The number of diagonals of a regular polygon s 35, Then the nmnbt:ttlf’m&::a of the
polvgon is

£S5 adrogha J8gro dowg 35. © simghas'd Hepdong
(1) 12 (2) 9 @ 10 @

Eﬂ
L5

P—

3 1 3:-:?[1]1 3::?:-:”[1]3 4
x.__|+_ o — e —— - +- 3|__ e R TR =H =|

(1) 81 . (@ 54 (¥ 227" (4) 8

55.

If | x | is so small so that x* and higher powers of X miay be neglected, then an approximate
value of

-3
[1 + ix] (1-15%)"1°

(2- )}

15

b

N S0 wR prerod S50 3dEndtim | x| Jeed ©d S5 el
WD P

- 5
[1+—x] (1-15x) 1"
2 4 aFffowoly dood

(2-3x)"
l{H?x} v l{]—?x]
M 3 ‘ 0 =
3) 1-7% @) ﬁ[“?u}
Ruugh-;‘a'uﬂr_

E 2015 B 19 Q
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56. The coefficient of x" in the expansion of — I for | x| < 148
X* -3 +6
lx]<18 — l Jndnd x" fhafo
X" —-3X+06
l 1 - )
l'.)’{ 11—-I 311-1 ‘:1} 2n+.? _3n+2' {31' :ru-l :ﬂﬂ.l {4} .l_n_l_n
§7. Ina A ABC, the value of £A is obwained from the cquation 3 cos A + 2 = 0. The quadratic

equation, whose roots are sin A and tan A, is

AABUCS® ZA Deudd JcosA+2=0 0o ‘{aﬁbfﬁﬁﬂ Fsow R o, wdode
sin A. tan A o Swroroemrfio 54§ mh}lﬁﬁﬁ

U %% + /5% -5=0 Gy 6x° - 5% =5=0
(3) 6x¥+JSx-5=0 (@) 6x%+JSx+5=0

SH.

If A= sin®0 + cos'0, then for allowaliies of 0, A lies in the interval
A=sin"® + cos'0 wond | 6 sRy omdotr A a0l woddo

1 3 ¥ 19
(" [ 2] ﬂi?[] G) [:-.1‘1] 4) [i'i’ﬁ]

59, Ina A ABC. ZC 53?.-’1;.-111“ - .
- a+b+c a+cC
Adie sl el —o—e—tem
;’"3' — a+btec a+e
| 1 l
L oL ® % @
Rough M
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The number of solutions of sec x cos 5x + 1 = 0 in the inerval [0, 2n]).is

woddo [0, 2x] & secxcosSx+1=03% Ao FFio Dowg
(1) 5 (8 (3) 10 (4 12

6l. If ws[cm;"[

]] =¢:ul.|fr.:u='1 x), then a value of x is

[

cm{cm" [Ii)]=cul{i:us" x) woxd x§ ¢ -'Ju:ﬁ'-:_

.| - P -2
T ) 7 % @ T
62. If cosh 2x = 199, then coth x =
cosh 2x = 199 woxn® coth x =
5 5 ' 7 10
LN 71 @ &hi SN T @ 3m

63.

The angles of a triangle ABC . aré'in an arithmetic progression. The larger sides a, b satisfy

the relation -? ..;_:. <1, then the possible values of the smallest side are

2€ (Behmo ABC Eomven 2.¢ wo¥|H4&* asjon. ol B fhare a, bw

lfi{E{l oy Tomoso SUN 6ol edypd wdguy Had JoThy Jwdw

a+yap? - 3a® @ a v 4b® - 3a’ 3) azv4b? —3a’ ) a+ydb’ - 3a’

(0 b 2c 2

Rough Wnrk— :
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If the origin of a coordinate system is shifted to .;LJE J2 y and then lh&mdmale system

15 rotated anticlockwise through an angle 43°, the point P(1, -1} in thl:-. n&mal system has
new coordinates

24 DErDE Hghh Swro Dodods (—31.42)8 LrdhyABPePsogs o 55550
s(bdim B4 45° Foodt Wiwmo Tohr IpgePigsHd™d Dododh
P(l. -1) T, 54 Adrisw

(1) (V2,-242) @) 0.-2/%
(3) (0,-2-42) A (0,52+2)
65. The locus of the point P which is equidistant from 3%+ 4y + 5=0and 9x + 12y +7 =0
is N
(1) a hyperbola (?- an ellipse
(3) a parabola (4) a straight linc
I+ Ay +5=0,9x+ 12y +7 = 0 0% $SF0 Srdos® sold Doy P Dodidde
(1) o€ w8 dovdedo (2) 5 &gaydo
(3) &f Dodedo (4) &8 O Ow
66. The probability of a coin shuwing‘head s p. II'J-D such coins are tossed. If the probability

of 50 coins showing headsias'Same as the probability of 51 coins showing heads, then p =
2¢ Vo Fiy o3 20PWd p. eurod 100 T JdSad. 50 >Tew
FBay 9T Dogyridgd, G Tw Sy 28 Jogrdgden DIrSHA wdypds p=

49 31 50

(1) H2) 700 (3} 101 (41 101

b | =

67. X is a binomialv@Friate with parameters n = 6 and p. If4P(X = 4) = P(X = 2), then p is
n=6pod Holdicom o 8gdE Soo? X PX=4=P(X=2) vond p~
1 | | 1 !
€ 3 2 3 o 3 4 2
Rough Wark
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In a certain college, 4% of the men and 1% of the women are taller than 1.8 meters. Also,

6% of the students are women. If a student selected at random is found 10 be taller than
1.8 meters, then the probability that the student being a woman is

¥ SvTod® 4% Do 1% s 1.8 ed HodAEn S Sddde,
wodms 60% Jorgdies B9en. wf Jorgda uﬁrﬁ;?iam W5 v Sg5 1.8
wed Zo¥d gsom Eﬁaﬁ“pitﬁ. o S¢& !3_:, ©olg molrdgd

3 6 . R

5
e D 1 3) 7 ® 3

69.

If Aand B are two events such that
P(A | B) = 0.6, P(B | A) = 0.3, P(A) = 0.1
then P(A~B)=

(Here E is the complement of the event E)
Todo dobdws A.B oo P(A|B) =06, P(B|A=03P(A) = 0.1 eThgisod PAnB)=
(a8 F 38 $65 EE Hrdso)

(1) 0.88 (2) 012 ©) 0.6 1) 04
70. If A and B are events such that p[hh;_r]}].:%-ﬂﬁjr_ﬁ%p{m:%, then A and B are
(1) mutually exclusive (2) independent
(3) exhaustive events (4) exhaustive and independent
wobdeo A, B P{AuB:j_i'g.-F{E]=£+HHJ=% uﬁaﬁgm'ﬁ soypdy A, B
!
(1) B8Hy8 Dsgorwn, (2-Tedoeros
(3) Pg Dbdon (4) g wbdo, Dgdogw
71. Two teams A and B havethe same mean and their coefficients of variation are 4, 2 respectively.
Ifo,, a, arc the standard deviations of tcams A, B respectively then the relation between
them is
Tody =do A, B o3 SoggSco SOA God o€ JVoFrorw I 4, 2
ayon. AJB, ug (EHdSoTe 38D 0,, 0, voud Y Hdy Dowode
(1) o, <oy (2) oy =20, (y? o, = 1o, (4) oy = 4o,
Rough Wark
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T2.

In a data the number i is repeated i times for i = 1, 2, ...... n. Then the mean of the data is
&b a.'.:'-q:udnes‘ Bomg i Hogr i Avda i}}ﬁ@ﬁ;émmﬁ‘nh (i= l';:f_}!:'-.-.--..... n). ©&yd:

o ﬁw Sedgioo
: 2n+1 2n +1 2n+l n+1
‘(1) P (2) 2 (3) 3 (4) B

73.

—

If 4=2i-3j+5k. b= 31— 4j+ 5k and €=5i-3j- 2k, munﬂ!;wuium:nfih:parallc:lﬂmpcd
with co-terminus edges G+b, b+, T+& 18

5=2i -3+ 5k, b=3i - 4j+ 5K, T=5i - 3j- 2k wonB F%b, b+T, T+3 o DIBIIE
woowm Ao Jd3rodd Lo#y b DoiRdo
(1) 1 @7 5 {1}-31"3' (4) 16

74.

Thc:hnﬂmlmslnnntbﬂwuentheskewlmw! S ¥4 z+2’:r.-1:1.r+‘:-"__z+2 is

=1 2 1 1 3 2

.5‘1"}.-‘.': Boos x-3=:""4=1+1*?*1__.}'I+?==+Eﬂ ;‘-".-:uﬁﬁ Ew Srdo
-1 2 F . 3 i 4

(1 6 2) 7 3) 35 (4) 35

75.

Th:pﬂﬁhnnvmnrsuﬁhtwm:ﬂufhﬁﬂﬂm 311*4] -k. 1+3]+||l 5[|+]+|-|:':| respectively.
The magnitude of the altitude from A onto the side BC is
AABC kgro 2% 58465 886m Ji+dj-k. i+3j+k, 5(i+j+k). sdpds A S0d
o BC § deo ﬁﬁlﬂi;-ﬁbnﬂ

i ;

i 6 - f J 2
1y 35 @ ;8 @ 3V5 4 35

76.

ABCD is a parallelogram and P is a point on the segment AD dividing it internally in the
ratio 3 : 1. The'life BP meets the diagonal AC in Q. Then AQ : QC =
ABCD 2.4 f}ﬁruﬁﬁ S ebadda y 20, do wodo AD? woddom 3:1 Jh a8 P

252268 Te BP dEgo AL Q 3¢ Sedlod. wdyds AQQC =
1) 37 2) 4:3 (3) 3:2 # 2:3

__—__’-q—_—__ﬂ

Rough Work
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If M and N are the mid points of the sides BC and CD respectively of a parallclogram
ABCD. then AM+AN=

m3rodd S&djmo ABCD &' gheros BC, CD o Hodgrhttofpe; Sdm
M. N coxd &S pds AM + AN =

4 5 5 6=
- AC - AC — AC —~ AL
(1) 3 (2) 3 (34 EM" (4) :

T8. P is the point of intersection of the diagonals of the pﬁﬂﬂ;}d‘ﬁﬁm ABCD. If § 15 any point
in the space and SA +SB +SC +SD =4SP, then ). = ’
s3rodd dddiyzo ABCD & Dégre podd Wodks) P. vodowos's 8D
Dodhsly S edr. SA+SB+SC+SD=1SP wond sdypds A=
(1) 2 @ 4 B3 6 (4) 8

79. If ina A ABC, r, = 2r, = 3r,. then b i W
o8 AABCS® r =2, = 3r, wod®@b:c=
& 4:3 2) 54 3) 2:1 4 3:2
i+_+_L+L=

WdTdd

T 2ol g
1y 8 +b" ¢ 7 a +h1+c
A 4
B .
a’ + b7 g’ PRI S

Rough Work
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PHYSICS

81. A thin wire of length of 99 cm is fixed at both ends as shown in thé figure. The wire is
kept under a tension and is divided into three scgments of Iemh!i:fl. [, and [, as shown in
figure. When the wire is made to vibrate, the scgmentd wibrate respectively with their
fundamental frequencies in the ratio 1 : 2 © 3. Then. the _fengths l,. 15, I of the segmenis
respectively are (in ecm)
S008° Srbibs 99cm 285 HS) PV G835 Bod: DIde BAcD byadod.
Sd 2% $338S° Dondod o BASHW, 5000w Iy SaHes codon Surds
e ahod Srhde dF2uPEHBol. o BX5: Sobddn JonoTdw pd, ol
Sards ey Sdinm oy @ﬂ‘;‘n{bﬂ ﬂ‘:ﬁ:‘m.ﬂ-gu# a2l ﬂﬁa@_&‘ EOWR N

dodseron, woydr @ Iﬂfﬂ:'ﬁ;.'jfl_fl_ I, Srdfyos SOBmM (wo.a.0d")

A » S ‘ 3 ‘ -'4‘13
(1) 27, 54, 18 (2) 18, 27. 54
(31 54.27. iﬁ (4) 27,9, 14
Rough Work
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82. Three thin lenses are combined by placing them in contact with cach dther to get more
magnification in an optical instrument. Each lens has a focal length®of 3 cm. If the least
distance of distinct vision is taken as 25 cm, the total magnification of the lens-combination

in normal adjustment is

28 SPGB0 Sords berdd osres 2¢oD8 a8 51676° DY BoTrdo
U O d usdSo E'ho siopd. (08 8o T, Tygodddn 3 om.
PR &)k 0% &rdo 25cm i SFoUIEELre BoT@rXo To¥) Budo

0dddo, Fode ddhurndst

(N 9 @ 26

(3) 300 &) 3

83. A convex lens of glass [|.1E = 1.45) has a focal length f, in air. The lens is immersed in a
liquid of refractive index (W) r.5. ine ratio of the I’h.qm. /£, is
o wf ma (u 45 Lowrsd Yvfo [ Targoddo LDAH0O. v ou¥o

1.3 SEgss Moseru,) ) (SSod' Svosudd a3 f, /1

CEr T
(1y 39 3y 0.23
(3) 0.43 (4) 0.39

Rough Wnrﬂ'. - )
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Through a narrow slit of width 2 mm, diffraction pattern is formed on @isercen kept at a
distance 2 m from the slit. The wavelength of the light used is 6330 fﬂ and falls normal to
the slit and sereen. Then, the distance between the two minima on either side of the central
maximum is

Imm BGex) €0AS € H3)D DO orgo DB EpgF I LOE Jod 2m
srdom %) (035 N6 263800, aBWrNoDH 5708 SBoAB §go 6330 A B0
u 5708 voz 8 DDX D8, by 98 Ml 56083087 0 8ol Bag8caisol Dods
IPor soT dogdrd €D&ro Hadlg Srdo

(1) 12.7 mm ) 3.71.27 mm

(3) 2.532 mm {4) 253 mm

85,

Charges *Q" are placed at the ends dff' ‘adiagonal of a square and charges °q " are placed al
the other two corners. The :unl;lllmn. for the net electric force on *Q" to be zero is

N =]

(1) Q=-2v2q. g being zve (2} Q=~7. q being - ve

(3) Q=2y2q.  q being~ve (4) Q=2q, q being —ve
v¢ Sddpis Todlal (dio DEde 3¢ vFTdn "Q 0din BADS Jods

Sarosue 58 eEiesq o 6038880, Q' 3 J¢0 Dégs nuo Irbgbedl
wuodd

- F o -_1
th Q=-2Zq8 qwwerd)So @) Q=3 9 =wersyso
(3) Q= ﬁ-ﬁa. q wwred) o (4) Q=2q. qw=wod)co
Hnugl_pﬂ

E 2015 B 28 O



R6.

In the arrangement of capacitors shown in the figure, if each capacitor is © PF, then the
effective capacitance between the points A and B is

€ D030 Jrdd TPV Joywdt, (D8 TN 2GS PF wond Jéo,
Dot A, B NGy 208 I>Dody Dond ’

(1) 10 PF (2) 15 PF ) 20 PF (4) 5 PF

e

R7.

A battery of the emf 18 V and internal resistance of 3 Q2 and anather hattery of emf 10 V
and intenal resistance of 1 ) are conngcied as shown in figure. Then the voltmeter reading is
DOSNG® SrbSbomr ¥ HobEIDSsTro¥ noo 18V Siddw woddy5'¢o 3 Q,
Todd oo Idgarod Boo 10V 5000 vwodd b'do 1Q 63y 6 Tododd
Dogriddalid. edPd e So Ded Irbod 880R

(Hh 10Y D azv (3) 16V (4) BV

Rough Wprﬁ
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A wire of Aluminium and a wire of Germanium are cooled to a Wftlun: of TT°K.

Then o

(1) resistance of each of them decreases

14} resistance of cach of them increases

(3) resistance of Aluminium wire increases and that of Germanium wire decreases

(4) resistance of Aluminium wire decreases and thatof Germanium wire increases

samsimdaio B S:0asn 28;ddko b TTK BRHAS 0% B8bSse Vabudid.

W J:.c:h |

(1) @8cd AG'Fdn Sdads

(2) Paoa A GIn 50 ﬁud&ﬁf

(3) worgicio ar A6gdn Eﬁﬁ;nﬁm So0 oSw Eﬂg;mn and ASESx
Sefsiss |

(4) womgdaako B VG E% s wdws BT Icko b DO'GLs )0 T0kis

I
_——

89.

A voltmeter of 250 mV range having a resistance of 10 £2 18 converted into an ammeter of
250 mA range. Th:f-:u.ﬁm__-n[' necessary shunt 1s (nearly)

DE'Esn 10 Q, SR 250 mV do of L& Ded Tgh 250 mA Ao sliduelm
SPEYEIE FOOBS Ghol (RBErEINT)

(1) 29 (5 010 (3) 10 @) 10 Q

E 20158 10 Q




90. A circular loop and a square loop are formed from two wires of same lengih and cross

section. Same current is passed through them. Then the ratio of their ﬁj: moments is
ABPS FED), é&s‘ﬂgﬁb}dé:} o Tod B8hodé', od 53@4?%‘%5& 58 b
L€ S86Y ordi dodrddhad. 05" 3 Ddgh lﬁ&ﬁwﬁﬂvﬁa. e
2% wrdsste Qane

p
(1) 4 (2) %
4
(3) 2 (8, i
-
91. At a certain place a magnet makes 30 oscillations ‘per finute. At another place where the

magnetic field is doubled, its time period will{hi? o

2€ DOE DS (HBIS0S* nl u@ﬂ-ausuﬂaﬁﬂméa 30 &lodswer Johosedys.
9 28450 §d wahdyod F (S Dol TPop SHIdpd o) vIFS suo
(1} J2 sec ) 2 sec

1
B 4 sec G}IEEE::

92,

A small square loop of wire nm@f is placed inside a large square loop of side L (L > ).
If the loops are coplanar andthei¥ centres coincide, the mutual induction of the system is
directly proportional 1o 4

00 udn SONS eﬁg;%ﬁ SE86% 84 oD, L(L> ¢) ghadn €003 o€ b
S8650 urbs' adBndsa. & ordo of dHduos' 60, ¢ To@dne:

DigDoties od, Whpds & Sgip T, wFgsy (BO5S GI8 eHO ErBIIn.

1) -4 £

L T

3 % (4 £

(3) 12 r ) [
Rough Work
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93. In a circuit L. C and R are connccted in series with an aliernating voliag
frequency f. When current in the circuit leads the voltage by 45°, the valie of C
08 Sodsod’ L. C 30cn Reo [ dihigdn Ao J5e@e
a6 HoaidoInass. dockod Digh Bawro LYSMED
aS B ypd rRBIy C Jod

1 L
™ 3212l +R) () 2af (28R +L)

: a
5 45° & dxwod:

e |
' ~ (P
) afR+L) (‘B bt‘(hz]

94. Suppose that the electric flux inside aﬁhllel plate capacitor changes at a rate of
7 x 10" units/sec, then the magnetic iNBUCHSH field density at any point inside the capacitor
IS,

[Area of the plate of the cugugiicﬂ I'm?

permittivity of free spuce = g §%0~"* Nm’c™?

permeability of free spacesdz % 1077 Tesla m/Amp]

u¥ BErods Bufo 'Me:&r Dibops whodrSn 7% 10" wrdw/T Tef
Sroy 'ﬂumé:@j E2ESLebst (hod wdhdrpod I8 ToSd O Dodsy
sgET [EPBeEBSE Broghn = 1 D

sssdty w0888 = 8.8 x 107 Nm'c™

gEvsrdy ':awnud = 4n * 1077 Tesla m/Amp]

(1) 7.79 108 T 2 0779 % 10° T

3) 885s WO *T 4y 889 % W'ET

T
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95. If an electron has an energy such that its De Broglie wavelength is 5500 A, then the energy
value of that clectron is (h = 6.6 % 107 Js, m_=9.1 x 107" kg)
dernd SsoABggo 5500 A acdégnr 35 o .‘Jﬂg‘jﬁﬁai'fﬁﬁlgwﬁ. s
dogrel Wk, 48 Dewd (h=6.6 = 107 Js, m, = 9.1 x 10™kg)
(1) 8 % 1093 = exig™1 @) 4l Q) 81074 ]

———— = = = ——

96. The following statements are given about Hydrogen atom

(A) The wavelengths of the spectral lines of Lyman s&ﬂgﬁfe greater than the wavelength

of the second spectral line of Balmer series.

(B) The orbits correspond to circular smnding"ﬁgyps in which the circumterence of the

orbit equals a whole number of wavé’l‘élﬁ!;hs:

(1) "A is false, B is true (2 ﬁ-is true, B is false

(3) A is false, B is false (4) A is true, B is true

arftel DOSrod GELTES :Lli@-a ane Sgpgow HdQodod

(A) 355 [@dd" 508 Yoo WA Bogos @b (Id¢'D dodd sod doo
d8oiBorge $o? wlYe

(B) D £ 3¢* wond LI 8 008 Sdoit Bogeh Yrgod Hhdzom sotues’
u f5son SyEEWlrSd ddomes: vidrdem aowron

(1) A3y, B Juoy (2) A Do, B&dy
(3) A 82y, B &3>y (4) A D=0, B Jzo
Rough Work
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97. A radioactive nucleus can decay by two different processes. The half lives of the first and

second decay processes are 5 x 10” and 10° vears respectively. Then, theeffective half-life
of the nucleus 15

(1) 105 = 10° yrs £2) 4762 yrs |

(3) 10% yrs (4) 47.6 yis

»f daTrer8y¥ Joo Bod: Dgroum oo BBH0S, Y 0w Tod'
guire dore Tne) g ddove Jwie 360 F10° H0dkn 107 Hodd .

'gnLtﬂﬂn ==L pl .ﬁ*gﬂ HE Z2odsoo
(1) 105 x 10° Bo.co 12) 4762 do.w»

(3) 10 Bo.ca (4) 47.6 Bo.e

98. In a half wave rectifier the ﬁE"'"’.iﬁ;g:EE__?suur:: of frequency 50 Hz is used. The fundamental
frequency of the output is
50 Hz 2-3:pdgdn Ao I5o8d Do =3¢ adPS of vl doi LR SIS
T8%, au-aﬁﬁumﬁ.;ﬂf‘t}s o gHn
™ 50 Hz (2) 150 Hz
{(3) 200 Hz (4) 75 Hz

Rough wgﬂ;
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99. If n_and n_arc clectron and hole concentrations in an extrinsic semiconduetor and n, is
electron concentration in an intrinsic semiconductor, then,
n_ S:008% n ooy whgarde ﬂga‘ﬁ*-a'mﬁ* Jvgradie, doddne Srodden fHbdio

n, dgarde edPndod’ Jdeogbe Jodd wond,

n
(1) [n_t]““i (2) (n_+ A= n

h

23] {n¢ -m)= :1? (4) “i:“i.t “iz

100. A carrier wave of peak voltage 12 volts is usedito transmit a signal. If the modulation index
is 75%. the peak voltage of the modulating signal is
12 Sgoy pd P2 o TeSBomrd) o8 Hoied) (9>do TVaberds

soorNoT. Srdgdal @nd’ 75% wond, Srdogddoli Bo3so Ty

ws S've
(1) IBY (2) 22V
(3) 16V (3 28V

Rough Work
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101. The moment of inertia of a solid cylinder of mass M, length 2 R and radiu§'R about an axis

passing through the centre of mass and perpendicular to the axis of the cylinder is I and
about an axis passing through one end of the cylinder and perpéndiCular to the axis of
cylinder is 1,. then
M |8&gor3 2R &3 Sobote agdrgds R SONS LN Hod Hrdse S
2ddy (@rdddn, o Gdgod Soo Mo oD wEsnie vomom
sod X0 vormr I, s:0ce Boradw olul) ﬂtﬂhﬁ e d J'ow oW ux i
voponr @0l wfo ddonr 1, wond, uﬁygr
(H 1, <1, &', -1, = MR?
I 19 - l,
!

o | ~d

% 13 “(4) “1-_

- — - —_—

102. A body of mass | kg. initially ab reStexXplodes and breaks into three parts. The masses of
the parts are in the ratio | ;.1 23, The two pieces of equal mass fly off perpendicular 1o
each other with a speed of 30 /s each. The velocity of the heavier part in m/s is
dyo Has D3y 1 ke ETgori do S%D A eddn Wed Lwrd woesm
D8dJowod. o prmoEigorfa: 1:1:3 085" HI)D. Jdrd (ESgodhen
fo Bods rru:VddErdFss vovom 55,8 30 m/s BHos8' JAS FondDd.
O Bd A sBfEey, JA5n mis o
™ 1032 (2) 6 (3) 3 (4) 642

B
T 'y
L]

Rough Work:
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103.

A paruicle of mass 4 kg is executing S.H.M, Its displacement is given pythe “equation
Y = B cos[100 1 + n/4] em. Its maximum kinetic energy is

dkg |SSg00? Ao 0¥ Sndw ROV odd Jodo ﬁdﬁﬂﬁ:éIMH FREedo
Ld:€dme Y = 8 cos[100 t + nd) emr aoyde. od HOG ﬂg}é

(1) 128 ) (Z) 64 (3) 16 ) 32

i

104.

Infinite number of spheres, each of mass m are placed @lthe™X-axis at distances 1, 2_ 4,
& 16 i, meters from origin. The magnitude of thergravitational field at the origin is
sdod Bopgd® PNy Fvw, uF 50 m (BSS3 FOASD, X-so D Swroboded
5:08 1, 2,4, 8, 16, ... bibd Srood® DTS, Srobofd & A:b:8g
18 S05redx

2 ; 4
(1) EGIT-I (2 Eﬂm 3) Gm &) 6 Gm
105. When a force F| is applied on a méfallic wire, the length of the wire is L. It a force F,

is applied on the same wire, tﬂ'ﬁﬂﬁl of the wire is L,. The original length of the wire
L is

F, o3 sodn af s'ind IS @WrAcdsdyd:, vy 84 249 L F, vl
poss o8 S8 HTMBTI Sy, 8d ddY L, 70¢ A SdH L=

Lif + L6 La-Ly
) TR+R @) E+R
|
fil; - KL KL, - Fl,
et W TR-R

_——E—————n—-——
Rough Wnrhd
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1000 spherical drops of water cach 10°% m in diameter coalesce to form ont large spherical
drop. The amount of cnergy liberated in this process in Joules is

(surface tension of the water is 0.075 N/m)

26 %) Dodefy argddn 10%m 93y 1000 Mesd 8 Bosshor £0% 28
B Fesd Do 6850, & (BEHS ad )b 50y 15 Swgo, T

(el dodded = 0.075 N/'m)

(1) 1075 = = 107" (2) 6752 x 10713
Q) 8657 x 107 (4)F 388 = = 1071°
107. A thermos lask contains 250 g of coflee al.90°C Ta this 20 g of milk at 5°C is added. After

cquilibrium is established, the lemperamreaf the liquid 15

(Assume no heat loss to the thermos bottle. Take specific heat of coffee and mulk as
1.00 cally °C]

b8 Bom® By 90°C SFMIB . B SOA Pod. 3L I°C 3¢ By 20
. e g0 W ,_ﬁ{f':'?gﬂ :’ld_*]&i‘& ddad Gosw ﬁ%“ﬂﬂi.

(5 & D Br(@S55 GEIFR S» 20ATEBE 08, £, Fo0 DIFH 2w 1.00cal/g°C)

(1) 3.23°%C 2y X11°%C

™H 55.7% (4) 37.8 °C

_________———_‘__'__'___
Rough Work
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108. A copper rod of length 75 cm and an iron rod of length 125 em are joined togeéther end 10
end. Both are of circular cross section with diameter 2 em. The free ends of th€"Copper and
iron are maintained at 100°C and 0°C respectively. The surfaces of theibars arc insulated
thermally. The temperature of the copper-iron junction is

[Thermal conductivity of copper is 386.4 W/m-K and that of irof iE:48.46 W/m-K]

75em o €4 Hobdin 125cm aded 540 iy WA wEd goaed s, Todr
2em Srgadndy Syevstd :’uﬁjgﬁ;}mnl £0A DS DACATDIO SR adod BT
D586 SEBM 100°C $:008m 0°C 53¢ aodad. fho adddTrw & wodsds
2c5ud5d. oh-andn DHod S8 edind

(oA a6 o gdedn 1864 Wim-K d:8dda adiig oy a“ﬁ'ﬂésﬁm 48.46 Wim-K)
(1) 100 °C (2) 0°C £3)793 °C 47 50 °C

—
— e — e —

109. 1 g of water at 100°C is completely convéfted into steam at 100°C, | g of steam occupies
a volume of 1650 cc. (Neglect theWolume of 1 g of water at 100°C). At the pressure of
10° N/m?. latent heat of steam is 540icals/g (1 Caloric = 4.2 Joules). The increase in the
internal energy in Joules is
100°C & 15 Had 100005 4ram od0m 51830838, 1g w0 1650 cc
BSOS SN uL:mam-ﬂ;mnﬂc 54 1 g NG RABbArel CLACE Rt
g, LEs3wn m*'*hﬁﬁg w00 wrhayfds Wlho 540 cals/g (1 Seb ~ 42
Ty wodgs e womde, TEyS

(1) 2310 2103 (3) 1650 (4) 2150

“ﬁ#——

Rough Work
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110, R.M.S. velocity of oxygen molecules at N.T.P. is 0.5 km/s. The R,M-mity for the
hydrogen molecule at NT.P. is

NTP 48 oiyjzb saio RMS. J85» 0.5 km/s, NT.P. aul_ﬁ‘us senHe
RM.S, Sddw

(17 4 km/s (2) 2 kmi/s
(3) 3 km/s (4) 1 kmfd

111. A body of mass 2.4 kg 1s subjected to a force which.sfiries with distance as shown in figure.
The body starts from rest at x = 0, Iis velocity.as ¥ 9 m is

SuEnE® IrBSE 24 kg (835008 AoaBIERHI, Erded® 30T wednis
Simie: Fohnbis. v SuHaTOMSE Do B8 wod wabedid.
x=9m 4¢ oD JAdn |

Force T'
POLN

b
20

N

9
—a % i melers
(% Ses8&*)
(1 53 misec (2) 2043 m/sec
(3} 10 m/sé& (4) 40 m/sec

Rough WLE
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112. A ball (initially at rest) is released from the top ol a lower The ratio of work done by the
force of gravity in the first, second and third seconds 15

2§ 208D (DorduHBd H08) of Iwdo 08 (S003 S EDA0TR. mieyEdn
pobnde SwsE Bfodv, Dodd Hbdulx Hardd Tiodd’ 20A d%e a8

i e B @ 1:4:16 (3) 1:9:25 oW 1243

S

113. A body of mass 10 kg is acted upon by a force given bylequation F = (31 — 30) Newtons.
The initial velocity of the body is 10 m/s, The velogity 6Fthe body after 5 secs. is

0 kg (B5grd Ao o8 SHHD 20¥%H @I F = (0F - 30) srgeSes 63
58:80nsns adgesss, SnH &0 IWEF 10 J/%. 5 BEhe IHTE
Lty BAsw

(1) 4.5 mis (2) 6 m/s (3) 7.5 mfs (4) 5 mis

I : 11

114, Hammer of mass M sirikes a nmf‘u!‘,ﬂm ‘m’ with a velocity 20 m/s into a fixed wall. The
nail penetrates into the wall to a‘denth of 1 cm. The average resistance of the wall to the
penetration of the nail is
M @550°3 Ao o€ DI (S5gorT Ho ul diass 20 e/ FddnE i
LEDS Fac's Fgdo 20nod. o Tk Fas*s | wo.d fdd TEED
SonsB, dof THIED FHhod' FE BHw TSI

M? 1 M M+m o M2
I-. . ‘ .—.--—-l--l-- - :
(1) [M-l-m]H L l;ﬂ e LN (3 V5 =10 (4) H+mhm

E2015B 410



115.

| /B\

A body of mass ‘m’ thrown up vertically with velocity v, reaches a mnximf’hnighl h, in
t, seconds. Another body of mass 2 m is projected with a velocity v, at anrangle 6. The

o kY .
second body reaches a maximum height h, in time 1, seconds. I s, ruu':r[i'—] 1%
= 2

‘m' (S3gord Ao wf IWII v, R :}gﬂmﬁ}mﬁ# DHdre wh 400
28: hy 5 1, wfSest Tohdod 2m @dgolfo LEWsHH 0 Feded
v, BA5n8 HAstn Wdhadis. & Bod® Sigh GRey sood® dod J6:

h, S6sdo0d. 1, = 21, wond I3 ['E"I{]
(y 1:2 N 4:1 M (4) 3:2
——u-

116.

Sum of magnitude of two forces is 25 N. The resultant of these forces is normal to the
smaller force and has a magnitude of 10 N. “I'hen the two forces are

Bods wore HOSrEINe IwEswRE I v oo 308 poln OI) vords
vonsSnm Hod 10 Irges J0IFnIn 08 ad)b. won® o Dods woo

(1) 145N, 105 N o 16N IN
(3) 13N IZN (4) 20N, 5 N
117. A, B, C are points in a vertical Ting' such that AB = BC. If a body falls frecly from rest at

A, and t, and t, are times takénito travel distances AB and BC, then matio (1,0t ) is

A B, C od Dodiphes Doy Tpd* avd AB=BC whdgm sajow. A 3¢
Dovdo HBG by S BES)™ (8008 543, AB S06 BC &roves Pairdodadt
Sdahr 1, t, Sodle DYS, edypd IAHE (L)

241 2) -1
1
3) 242 W B
Hough ‘Wnltﬁ
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118, The displacement of a particle moving in a straight line is given b:!;fjifﬁ;;iiprﬂssinn
x = At + B2 + Ct + D in meters, where t is in seconds and A, B, C and H are conslanis.
.

The ratio berween the initial acceleration and initial velocity is

{ e
Bhuls Srgdnd® (bardins) of Snis T PHFOMES Bod bhfdnie
orgor adgudSo, x =AU + Br + Ci+ D Diedd, 1 Bgls" aopnd. A B, C

300050 Do Poroses. FC S50er0E 050 ImdE de 2a)d

i

2C | 28
@ 2 &
(3) 2C ﬁ}; ==
B
- ,-;;-;h_'-':__-._!f.

119. Force F is given by the eguation E‘#r-g-.r. Then dimensions of X are
. Linear density

veo F fod BasEdeo mgm,_l_%ﬁgu&s&ﬁ

=X b yde WEY) Dses
dbats ro@s
¢ MLT? & MoLT
3 LT (4) MoLT?
o— —
Rough Work.
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120, Match the following :

A B
(a) Rocket propulsion (¢) Bernoulli's principlean fluid dynamics
(b) Acroplane (h  Total internal refleéfion of light
(c) Optical hibers (2) Newton's laws ol motion
(d) TFusion test reactor (h) Magnetic confingment of plasma

(i) Phowoeleciric effect
S0b oo =dnhddSod :-

A B
(a) o3 S'ESdn (e) Lﬁnﬁﬁ-ﬁa rajedt B Lo
(b) DI,IIW : (N8 Solrgoedd DoIIIdw
(e) &y7 dodoyes _[‘g‘}'j_ﬁ:-amﬂ &l Rcedenaoos
(d) Bobs ©6% 0urgs W 2>y sdodpobas wodssm

() sod Dég8 HOSL

The correct match 1s :
»OTHLAH #'4

@ (b)) () (d)
(@ O (@« &
™ @ (@ o [
@M @ ) @
@ @ @ @ m

_*——__—'*

Rough Work e
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CHEMISTRY

121. H,CCONH, + Br, + 4NaOH — Y + Na,CO, + 2NaBr + 21,0
Whar is Y in the reaction ?
& ddgst Y Dar
W H,CCH,NH, (21 H,ENH]

(3) H,CCOBr (4) HEONH,

T e ety

PO H,0

122. H,CCH,CO,H —i2—— X el

P Y —— L 7

Identify X, Y and 7
X.Y $:8n Z 03 d:008sn,
X ¥ z

# HC=CHCO,H  HOH,CCHOHCO.H  HOH,CCHOHCOC!

(N (H,CCH,CO),0  HyECH,COH H,CCH,COCI

(3) (H,€C0),0 H,CCO,H CICH,COC!

(4) (H,CCH,CO)0]  H,CCOH H,CCOC]
— e —
Rough Work
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123. Which one of the following is an acetal ?

i2o& 2868t o6 Shedi

_OR /OH
(1) R—CH () R—‘%{fj
ok OR!
R. _OH R. _OR’
S - 4 &
R “OR' R SOR

124. Which intermediate is formed in the Reimer-Tiemann reaction ?
(1) Aldehyde (2) Carbocation
(}) Carbanion (4) Substituted benzal chloride

Bdob-dEsk gzt @ SggRe VW ES007?

(1) w8 G (2) & psadrs

(3) T ysc8rS (4) B8IBS Bowrd 505
_____—--—*l
Rough Work
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125. ldennty £ in the tollowing reaction
Sod dﬁslﬂ" L & hoPiu

ff‘j/”“v | NaNO_ HCL 273278 K )

i - A
3 Kl

H::‘:_.-'

o ~NO, Cl
m (2) @”
s il NH
£,
e o g™
3 1

126. Which one of the following i1s the correct striigture of sulphapyridine ?
$od T8 08 FeryBOAN Wy USRI VoKO?

SONH,

NII

N | NHNH,
3) p Ny Q—GH 4) @’f\"
e d '

i'lnugh Work
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127. ldemify the nucleoside from the following
Fol F&S° E:J'gﬂﬁr:#ﬁaa (28 o

HOH.C ffﬂ\ ase (57 50 0 =030 ‘/,{J.\_\ ase (57 00;
(A H H (2) u
I H H ] H
HO OH HO OH
NI
2 HO— 0
(3) Hf;lml H> (4) N
H HO OH

128. l[dennfy condensation homopolymer from the following

Bod odS Lol Lerddh LoPBHE 0565 Miopdwm

(2) [-HCH?—CHJ—H{U~<\0>ED+H

o

(3) +COCH,)~NH-¥
() $NHALCH,) -NH=COH~(CH,) O

Rough Work
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129. The increasing order of field strength of ligands is
Brobo T4 porer DO gl
(1) NH, < Hj0 < Cl <CO <CN
(n CI" < H,0 < NH, <« CN" = CO
(3) €I = C0 <CN" < H,0 < NH,

(4) €N <CO <NH, < CI" < H,D

130. Which one of the following lanthanide jons does not exhibit paramagnetism ?
Bod od3h edrdodt 20 Hodhdmod Goryay RE0 U Es?

(1) Lo () Ce* (3) Eu" 4) yp

131. Ammonia on reaction with ¢hloring forms an explosive NC| 3 What 15 the mole ratio of
NH, and Cl, required forahisreaction ?
ufﬂrazhﬂ.r 0568 ddgﬂ‘uﬂ NE‘IJ 85 Dﬂ‘;uf ﬁn‘féxaﬁaam. & ddgﬂ-

5935 N, Cle™BrS D638 Jos?
(1) 8:3 2y }+1 3y 1:3 4y 10: 1

Kough Work
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132. The key step in the manulacturing of H,SO, by contact process is
(¥} Absorption of 50, in H,50, to give oleum
{2y ilution of oleum with water

(3) Burning of sulphur in air to generate S0,
(4) Catalytic oxidation of 50, with O, to give 50,

Fotr§ ©¢3S° dorypols vl SErbS’ pPod 4

(1) SO, 21,50, &*8 Tano mdodddpd LOMG JOjde
(2) LOKbod: NES huovo Tdkwb

() %BoyEi 0 LSfod* Siodod 50,5 SERGI G
(4} E‘-D_,I, 0, &8 adyydd aSagfods® S0, T oijffee Josb

—_— —

133, German silver contains which of the following mews -
Bod orde® O SIwds 2d)s hegd SOA dobood?
{1) Cu, Zn (2) Fe.Zn (3) Zn, Fe, Na (4) Cu, Zn, Ni

—

134. The number of radial nodes present in dp orbital 15
Ip vl dS de d8oi:d 380 Sopg

(1) © ) 1 (3) 2 4) 3
135. The radiation with maximum [réauency 1s

(i X-rays (2) Radio waves

(3) UV ravs (4) IR rays

AoL &rdipdgo Ao 8w D8 ?

(1) XNe-Edereo (2) déW™r SSomrw

(3) 1V Edrrew (4) IR §8ces
Rough Work
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136. The equation used to represent the electron gain enthalpy 15

¥ X(g)+e = X'(g) (2) X(s) ¢ = X(»)
(3) X(g) = XT(g) ' ¢ (4) X(s) = X'(g) ke
JOFIn Ty WDy Rrdeds La¥deo

(1) X(z) + e = X(=) (2) X(9) + e =X (av)
(3 X)) = X'(a + ¢ (4) X(%o) —wX(o) + e

137, An element in +2 oxidation state has 24 electrons. |heatomic number of the element and
the number of unpaired clectrons present in it respeclively arc

2 wlysde It &%) o8 Iwrosud' 28005 Ner eamyon. ® Sureso
Sl L :-'aul;.'aa. [ ad) wodl dugho momg & datm

(1) 24,1 {23726, 4

(3) 24,2 4) 26, 5

138. Number of bonding clectron pairs and number of lone pairs of electrons in CIF, SF . Brl,

respectively are

Clb, SEL Brb o8 wod Jof"iB moto Bosg wobld Jog il wobo buwg

& &t
(1) 3.2: 4.2: 5.2 (2) 3. 1: 4.1: 5.2
(3 3, 1: 4,2 5.1 M 3.2 4, 1: 5.1

139, What is the bond aorder 61 Hl ?

N, segifleo ded?

(ly 3 (2) 4 & 2 (4) 1

Rough Work
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140. Match the following

List-1
(A) Viscosity
(B) ldeal gas behaviour
(C) Liquefaction of gases
(D) Charles™ law

Lﬂﬂﬂ- vt n edadidide

Lo |
(A) B4
(B) wdd) wdbn (DHES
(C) PEndHhe (Caddm
(D) 85 Pcied0

The correct answer is

adl DO0hR RDarI0 !
(Ay (B (C) (D)

i avy am Oy b

) (V) (I Ly @l

G3) (v) am @ (D

(dy (V) (I (F (D

B\

List-11
(1) Critcal 1emperatiire
(II} lsobar
(1) Compressibility factor
(IV) kg 5~
(V) kg m* s

zrlioe 11
(I) Boad ogyds
() »sshande
(1) 2obdsd Mndo
(IVykg s~
(Vikgm's'

e —

Rough Work
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141. The most probable speed of O, molecules at T(K) is
TiK)2¢ 0, weogyo Adg oy ddo

RT KT
M Yo (2) Jﬁ:
s JEE ; 'E_RT
() 6 (4)

142, According 1o significant figure convention the result wbtained by adding 12.11. 18.0 and
1.012 is

#"Eﬁ &0 Ee ﬁuLﬁmnﬁ;n Revgo 12.11, 180 2:0cin 1.012 ok £0%d :.':-Et'_-:}f;
abdo

(1) 3Li2 (¥ 311

(3 N (4) 31.122

143. An organic compound having.C, H and O has 13.13% H, 52.14% C. lts molar mass is
46.068 g What are its cmpirical and molecular formulae ?

C, H S:8cin OJdSawE L4055 ‘*‘EL‘-&#'H;E-:F" 13.13% H, 52.14% C So&. o3
el (GdzoAlE6068 g od edugrdd i Sidddun wmrdnotes 297

(1) C,HO, CjH, 0% (2) CH,0, C,H,0,
#) C,HO, C,H0 (4) C,H0, CHO,
—— e
Rough Work
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144. Which one of the following i3 not a state function ?

{1} Internal energy (2) Work {(3) Entropy (4) _Free“energy
308 oS 28 o e 5E7
(1) wod0s 35 (2) 22 (3) JoE*% (4 Dy 48

145, When one mole of A and one mole of B were heated in a one litre Mask at T(K), 0.5 moles
of C wag formed in the equilibrium

A+B—=C~+D
The equilibrium constant K. is
TK) ¢, &% 35 A S:0c8» o8 3nd Bisag bl and 38 InaHd.,
A+BFC+D, %803 58 05 3rd 0 283808, 220036 oogidn, K.

(1) 025 (2) 0.5

(7 | (4) 2

—

146. If the solubility of Cay(PO,), in water is "X’ mol L | its solubility produet in mol® L7 is

St Ca(PO,), |ddahd X mol L wowd od osdake ogo mol’ L

odt

(nH 6x° (2) 36 X°

(3) 64 X* A 108 xX°
B —————————— e e —
Rough Werk
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147. Which one of the following is not a methed to remove permanent hardness of water 7
(1) Clark’s method (2} Calgon method
(3) lon-exchange method (4) Synthetic resins.method
NE IS 03g8d FeohodhesH Tdd HEA 07
() 56, aqga (2) sen 2g8

(3) woirs DDdoal fzng’ﬂ (4) Hoius T2lo nE e

148. White mewal is an alloy of
2E Bed J& o S'iro?
(1) Na, Mg (2) Na, Pb

{3) Li, Mg (4) Li, Pb

149, Which one of the following elements does not form triiodide on reacting with indine

Bod Sarosod’ oTWFASS' S0y Fo0 BieWrdSI WO)EER0 J07

(1) B (2) T
(3) Al (4) Ga
Rough Work
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150, The buffer system which helps to maintain the pll of blood between 7.26 1o 7.42 is

dgod® pH 55 726 Jsod 742 o Sodyg dodbdo % bl 5551’3
(1) H,CO,/HCOS () NH,OH / NHCI

(3) CH,COOH / CH,CO0 (4) CH,COUNH;

151. Municipal sewage BOD values {(ppm) are

Lol Swdds HE BOD Desde: (ppm)

(1) 15 (7 100—4000 (3 5090 (4) 20—40

152. The two bonds N=O and N—O in H,CN@, are of same bond length due to

(1) Inductive effect (2) Hyperconjugation
(3) Electromeric ¢flect (#) Resonance effect
H,CNO, &* N=0 0 N0 nogren Todr o3 wod Eﬂgaﬁ" -
SO oW
() (=928 |(2edse (2) w8Bodsno
(3) Qo' 08 (BErso (4) 835y (Bwrdo
Rough Work

E2015B 56 ()




153. Assertion (A) :  Keaction of |-butene with HBr gives |-bromobutane as major product,

Reason (R) :  Addition of hydrogen halides to alkenes proceeds according 1o

Markovmkov's rule.
The correct answer is
(¥ (A) and (R) are carrect (R) is the correct explanation of {A)
(2) (A) and (R) are correct but (R) is not the correct explanation of (A)
(3) (A) is correct but (R) is not correct

(4) (A) 15 not correct but (R) is correct

ARNES0 (A) @ 1-mrgddS HBr 8 Sdg 2050 pds 2833 (2ovd adydyo
- Brergd S,
s*dwmo (R) _"_..*"LE'EE ﬁ*gﬁuﬂ' ub}Eu GIng) moSos Sdg :-rb"'arr'..‘-?'é

oo |Bedo Eduedecd.
a8 R05hE Bdredo
(1) (A) Sa0din (R) e 2BDLBD. (A) ©H (R) D005 Didm
(2) (A) 3200w (R) e.::. 200130, 7R (A) £ (R) R0TRE Qidn o
(3) (A) 20T58 SWIR) 20TLI8 578

(4) (A) %8 TA58usas (R) HOTLSA

Rough Work
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154. The product (7) of the following reaction is
fod Sdgs’ DEyT adyiyo (Z)

@ cua .,
M Anhydrous AICI

(Ngo AlCI)

1 CH|

o OF »
= H, |
o o B
Cl Cl

155. An example of covalent solid 15
PO R0 DNDEINSD aoOn
(1) MgO (2) Mg
¢ SiC {(4) CaF,

156. What 15 the weight {in g) of N'z‘?':’i (molar mass = 106) present in 250 mL of its 0.2 M
solution ?
250 mL & 0.2 M Na,COy (3rerb (855073 = 106) |dmod’ Jo3) Na,CO,; v do
(god®) Jod?

(1y 0.53 ) 53
(3) 1.06 (4) 10.6
Rough Work

E20158 58 Q



B\

I57. An aqueous dilute solution containing non-volatile solute boils at 100,052 °C. What is the
molality of solution ? (K, = 0.52 kg.mel™".K; boiling temperature.at water = 100°C)
ef werdi Jio (oDdn 0N @Sy 2o 205 Iedn 100057 £ S:8akSiol.
Eiey SrorBd Jod? (K, = 052 kgmol ' K: B8 S8 adyts = 100C)

(1) 0.1 m (2) 001 m (1 0.00Lm (4) 1.Om

158, A lead storage battery i3 discharged. During the charging of this batuery, the reaction that

occurs at anode is

#) PbSO(s) + 2e — Pb(s) + SO (aq)

(2) PbSO,(s) + 2H,01/) — PbO,(s) + S0 (aq) + 411"(ag) + 2¢”

#) PbSO,(s) - Pb*'(aq) + 502" (aq)

(4) PBSO(s) + 2H,00) + 2¢” - PhO (s) + SO; (aq) + 2H"(aq)

28 34 RF0 wrgel ALSG ecnduned. & wygebdl el dhudypa
w38 38 ad 8¢ 287

(1) PbSO(23) + 2¢ — PB®:) + 507 (zw)

(2) PbSO(32) + SHO[E) — PbO,(%2) + SO (ze) ~ 4H (2e) + 2e

(3} PbSU(22) 4 PB (mo) + SO (z0)

(4) PbSO(53) #H,0(5) + 2e” = PbO ($3) + SO (mw) + 2H'(ze)

Rough Work
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5 Br (aq) + BrO(aq) + 6H (aq) — 3 Br,(aq) + 3H,0(/)

159. For the reaction

if, = afBr ]={]'.ﬂf: mol L~ min~"
Al
- albros ] inmol L7 min™ s
Al
L!ﬁﬂr 151555}
5 Br(zo) + BrOj(2e) + 6H (2e) = 3 Bry(zo) + JH,0(5)
e ﬂiEr_I:ﬂ-ﬂﬁmull.-] min™ 9030 8
Al
AlBrU
- | ]J mol.”! min~! o
At
(1} Q.005 (2} 005
(3) 0.5 91 0.01
Rough Work
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160. Which one of the following is used in the hardening of leather ?
(1) Light sensitive silver bromide in gelatin
(1) Sodwum lauryl sulphate
(3) Alum
(47 Tannin
Swd AgLEdaId Sod TUS 20 avTrARd:?
(1) 20085&* 40A0DS, 5088 Jdg =040 Lol (*R6
(2) dcho odd :‘:.ﬂ.)r_."'
(3) 245

(4) s

Rough Work
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