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.3 {af + bR + c?) p? -

4, Any number that leaves aremainder of T_ﬁ'.rhén
divided by 2, 3, 4, 5 and 6 must exactly 1 more

than a number that is divisible by a1l 5 af these. .~

The smallest being 60.
Hencethe sgries n = . -
61+ 121 +481 4 L +961

now 961 =61+ n_l..Gﬂ. =

16
5 8= —(61+961) = 8(1022) = 8176 Ans.

2, 2xr+r{p+q) = x2+{p+q)x+pq
X+ {p+gq- 2r}x+pq-r{ﬁ+q}=ﬂ
Suppose roots are. o, B, . - .
thengiven o=~ or a+ f} = u
But o+ P —-(p+q 273=0
S0, p+tgq=2r.
So, (B)is corract. :

2{ab+bc+cd)p

' +(b2+c2+dzjsﬂ

Dgﬂ :;4{ab+bc+cd}2 '

< 4{a’+ b+ c?) (b* + 2|+
-(ab + be + cd)?

&)

5 (@2 + b2+ %) (bP+pE+dl)

Alsc (ab + be + cdi? = (8% +b* + ¢} (b2 + p2+ d?)
{carry shows an lneqmal ty)

Hence equélity holds and we get (B)) .

4. T, =[_n_{n+1]—[n—’1}]n!

=+ - (n=1).n
Nowput n=1,2,3, ... . n  and| add

B S, =

nzp = g, =p’=> (C)
t,=8,-8,_,=pl*-(n-1¥]=(2n- 1)p
t =a, =|:: . = (A '

=a =20 -p = . (D}

. p -
COMMon dlfference a,—a,=3p—-p=2p= (B)

B. de fareinGPh = a*=df
dxt+Zex+f=0

= dx2+zﬁx+f=ﬂ
= [v‘ﬁx+ﬁ)2 =0 = x=

Putting X = ~ ﬁ in axt + 2bx + ¢ =0,

Afd
F f
El.d-!-C—Eb E |
a ¢ 2b a ¢ 2b
e = —
= itF ” _md P (from (13)
— _-"E,E,Earei_nHP
a3 b g - .

1o __?.x+y+_z'=aAMaHM:>
th=E. ' '

9. x=secd—tan ¢ ,

Agalﬂ From {2y
af + dc = 2b r
= "mef + ced = Ebe.ﬂ
= . - .aef + cde = 2baf {using (1))
(1)

XYY Z S MM L

T X+y+tE
. fromo (1), (2)
9

. Hence (A) is correct .

a-Y+@-y)+@-z

3 .
z [fa-x){a-y)(a-2)]"* (AM = GM)

22 [n @y @2

3
) (aey) a2y < B a
(a-x) @-y) a-2) < = =

Hence (C)is coFrect
Far (B) use AM=GM

yrz oz, XY
¥+ X+2 7 x+Yy .
(e

»{a—x)(a—y) (a—z}=Bxyr
B, C

=¥z,

1

>

8, sinz'[a = sin o COS o

28’3 = 2gino cos a
1-2sinff = 1-sin2a

cos 2B = 1-sin2a= 1-cos (-’-‘wﬁ'a]

= 2 sin? (—g— - (1)

[ )

= 2 eos? (4 ++:£]

¥ = COSEeC ¢:.+ cot ¢

_l-sind _ l+cosd
x ~ cos Y= —Sin
1- sin $) €1 + cos )

(cos 9) (sin $)

1 sing+cosé— sm@msqa
sind cosd

_l-sind+cosg
T T smd cosd

y = (1—5'“ $) sin § — ms¢jl+ms¢}

cos ¢ s d:

xyr:_(

-1

cand x -




_ sind —snn2¢:—ceq¢—cnq3¢
cos 4 sin
sin' i — cos ¢ — 1
cos § sin b
= - (xy+1) Thus xy +x-y+1=0
¥ —1
¥+1

| +x
- X

X = & y=

[a—

0 (@) B+VDX (4 Bx 8425 (7

HML = 2 Xy 2(8 + 24/5) 4A
ST X+ X, 4++5 T AANS.
= (R}
| K
B}y a,+9d=3 and Mg _h1 f9d1
1 1
2+8d=3 33 +$d1
1 1 1
d=g 9dy =~z S d=-o
1 7
a4=2+3d=2+§:§
l_iw[_i}_tl_ 7
h, ~ 2 54) 2 9 18
7
a;h, = Ex?uﬁhns.ﬂ {5}
(C) 3x+4mx+11=9
' - 3X+4mx =5
. 5
T 344m

now intercept for X to be integer m = ~1.or
m=-2 =.  2integral valugs = (P)
{D} Product of n geometric means between
twe numbers is equal to n'" power of single
geometric mean between them.

2 ¥
b
2 ¥
2

. 1. tanzg 3 - tan
11 {A) vl
' 1+ tanza 3 + tan

¥ 1 X
= tan2§ =3 tanE% :>mt2§ tanZ% =3

(B) (x—2) (x -3} + ¢ = (x — o) (x— ).
Repléce X by — % {1+ 2x) {'1 + 3x) + ox?

= (14 ax) (1 +
= (1 +ax)(1 + [3){} —ox® = (1 +2¢) (1 + 3.

Hence mr:-ts are —

MI-A
o

L]
(C) 3cos28=1 = 2@529_1=§‘

. 3 1
= = — 2 = —
= sec?t 2 :> tan?D 5
Now 2 coso—3cosy = %
= 2coslu-3cosa—-2=0
-1
cosa = — '3
= ca*2u=2c052u—1' 1 —-1= il
4 2

(D) Iaga, .. a are in H.P. then 3 jAgtajagt
. +a4a5—4a a
Equationis x2 + d4x = 5=
= x=1, -5
12, (—-a)(r=-by{r-c){r-d)=§
All of the factor on the LHS are distinct integer.
§ = (-3} (-1} (1} {3}

Assuming ash<c<d,
r-a=-3 r-d=3.
r—-h=-1, r—c=1
Hence on additon  4r—-{a+pb+¢c+d) =0
13. 1 bx Jac >bizabeb®=40rb= (410
— [b] = 1
14. Let kandk+1removed. Then

n .

N+ 1y -2k -1

2 _105 _ 2n2-103n-8k + 206 = 0
n-2 - 4

Since n and k ara integers, §0 N must be aven,

4m +103(1- m]
4

(Clearly (1 —m}) must be divisible by 4.

Letm=1+ 4, then we getk = 1612 - 95t + 1
and 1=k «~n
-05t+1«<Bt+2t=8
and so, n = 50
15. Given, 6 cc-tEr cot(f — o) + cot (B + )
_ cos{f-a) N cos(8 + a)
sin(B-a}  sin(B+ o)
B Eig{ﬂ + d} cos(B— w) + cos(f + aisin{g — o)
T SiN(6 + ¢} sin(f — o)
_ sin 2()
T sin( + o) sing® — o)
Boosh 4sinfcosh
= sing  2sin(0+ c)SinB-o)

Since, CosB+8

say n=2m then k =

= 1= 162
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2sinfcost
COs 2o — cos 28

- 3{cos 20— 008 20y =2 5in° @
= 3(1-2sinfg) - (1-2Zsin? )} =2sin? 9

= H2sinf 0-2sin?w)=2sin? 8

3cos0 _
- sind

2sin? H
sin? o

. 3
= 4s8inQ = B sip?2 o= sio=

., GivenA+B+C=qg

ot 2ot B oot &t B B <
P 5 cot 5 ot 5 = ool 2 + cot 3 +cot5
o i)
it ﬁ* tanE tan E HF
2u tan 5, z.a.zarem
(A oot 8 oot &
= oot — . G0 2,00
, 'A’ C . B .
are in AR é_cot 3 +c:ot 5 —2_cﬂt > ()]
From () and (i), we get tfl« tE tE‘S tE
rems (1) &n {1 get cor E,n:c:_z.cn 5~ oo 2
A C
. mtz.r;otg-—a .
aot%+m‘t%—' A C Ecot% A
Now, . £ Zooter o —— £
= 1'c0t2 5 = 7 3

[From (i) and (i) cot % =3

17. We have {atan [3-;- ¥ai -1 tan a)? +

; (aZ +1 ts_f'_iB—. Ja? -1 tarf';,r}2

| +{atany— Ja2 1 1 tan o220
= {a?+a?—1+a? + 1} (tan? « + tan? + tan’y)

~{atana+ «,I"a_2~_‘| tan B + +fa®+ 1 tany >0

3

:>tan'3r;x+tan2B+tan2-fg%:»3213%&24

18, LHS: 5= sin 5+ sin 10 +sin 15+ ...
' - +5in 170 + sin 175

(.. 5 oA . )
SLESME =2 sin> [sin 5+sin10 + ...+ sin 175)

T -cmaE cnsl—ﬁ-' E . % :
4 3 5 o v 5 - Cos o e
T —eee 355
a5 = COS > — CO5 7
fqe 5] 5 385 180 175
28— | . §=cos— — — =2 sin— sin—
L _52 COs 2 2 sin 2 &N 5
RO i
=2 sin 5
. 175 =
sin% 51“? 5i11]£
S = = =
sm—s— Cﬂs(ﬁ'ﬂv— ) msE
L 3

m=1f5andn=2 = — =]
19, (Givan =in x, 5in?2x and cos x - sin 4x are in GF

r>1as QF’_ is inc;reasing}

=> sin®2x = {sin x) {cos x} {sin 4x) _
== 18 sin*x cos*x = sin x cos x sin 4x

= 16 sir’% cos3« = sin 4x
(sinx=0, cosx=Q)

= 16({sin X cos x)* = 2 sin 2x - tos 2x

= {5in 2x)° = sin 2 - cos 2x

sin2x=cos2x . (sin 2x.= 0),
1—cos?2x=cog 2%, yi+y—-1=0

~1£45
B

- Cos2X =

m hence rajected

cos 2 cannot he—

cos 2x =

—I+\a"_
2

o w.l"g—l sin® 2x
ciis 2% = ——— r=-—
. 2 SN X
=4 sin x cos?x = 2 sin x{1 + cos 2x)
! ,F+1 R /3 =2 Ans.
-z T2 T T e AN

@ MoOTiONmx:

|ty Fakth Somets tha Sucoms -

334 - Rajecy Gandhi Nag:

- oo, TPhe Mo, 9.
www. woiloniitjec.cen: | cnzail-hr




. PHYSICS

{A) For conkcal pendu lurn acceleration vertical
dlractmn is zero. :

20. B ' : ' 1
21. B ni= — alt+ 5y
22. A | g 2
Since x ~ t curve gives velocity : 1 1 .
: Here at OA velocity increases i ‘E:Ea[{naf -t =Ea[{t+5]|2 ~{t+3¥]
23, C i £+ 9Bt 2=+ 25+ 10l— £ 9 — 6t
4. BC . "0+ 6t=16 + 4t
25, A : 2t=7 ' '
26. ABD o _t=3.5 sec. 3500 ms
dvity _ |
6 3v(ty .
. M g+ancosh
= - EIm‘ﬁ - Iv{th=dt+C | & Inwards
1 ® Outwards
~3B=C [ v{=d=0f
L i
NQW, —-—._Inl:ﬁ—3v{t)}=t+ﬂ i
3 i 33.
In{6-3w(t}j=-3(t+c} . :
wt) = 21—~ |
. : : |
- 27.  BCD o ' i
28,  AGCD : | ot |
. dicular to the o of clrculai' Mot or honzontat aquﬂlbrlum
& i3 perpendicular e plane . otian N, sin 45° = N_ sin 45“
-and  lies in this plane : N_ N,
& is parpendicular to the plane of c1rcura{ mglion or
: For vertical enuilibrium
and g, aiso fies in this plane- a N,cos 45 + N, cos 45" =mig + 3} cos 8
N |stangent|al and a, is radial hence perpénﬁmular : 1 '
. _ or N =N,= ﬁ'mig-l-au]_msﬂ
29. - (Al @QRS; fB} ->P5;(C)»QS; “{:‘ —+R For equilibrium along normat to plane of this paper.

HN+ uN, = m (g + a;) sin &

Tgos 8 =mg =-*-1--tEInB
'{B} At an extreme radial acceleratmn| is 7ero or ' B 2 .
T=mgcosH :
(i} Balls acceleration w.r.t ground = a
(D}  Ball is moving with constant velodity wrt.  ag B =30
ground. ' :
u2 ’
i R " - .
30.. A)-»REBj-S;(C)>P:;{D)>Q T g1+ sinf)
L i 280 = ———
— : ; 1+ sin
M. o | | 9{ inp)
32. t=35sec=3500ms E 2
| 1 i 750 = o1 j sinp)
(n-2)1= Eeut2 _ .
(n-1y1= Jat+3)P a
' B
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T TR TN ORI TSt e mim s = e

1 _1-sing
3 1+sinB

R | P
sinp= 5 = g = 30

- mMcoss

= uN = u{mg cos B + ma?f sin 8)
In equilibriem

mg =T + pmw?s | A1)

T+ mott 0os 0 = mg sin 6+ u {myg msD-l-mm?-fsm 2)..{2}

From (1) & (2)
L
"5
36, 2 :

a, cos 60° =4, “Ttﬂs 50° =
mg -T=ma,, a=g5=2

27, 2

Fe=150)} N .

—

5

/

Sol.

HELSEESSIRRETTY,
&
Y3

'[ﬂ\
—
ra

£
-

150 -20-T, =22
T,-80=8a

150 ~-20-80=10a
&=35

150 —20 40 - T, =6a
T,~ 40 = 4g

150 - 100 = 10a
a=§

1, =4D+20=EG

T, _ 120 _

T, 60

_ ¥if1=—cosa)

38 cos

-

i

F(=150) N

"
=
-

T, =80+ 40 =12C

ML Y

'l

Rate of decrease of length y
= Rate of increase of length x
¥, 008 ¢+ Y, GOS0 FV,

AI
Dl
v
¥
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* = moles of GO, =

ABC

c

AS>PORT;BPART;Co QR D5

A-POQ;:BE-PQ:C—+PR:D>Q5

AgNO, + NaCll —— AgCl{s; + NaNO,

initiat M mole =2 x v

moles of AQNO, left =2v—v =y
Since AgCl wilt not be ionised in the solution (re-
main as ppt hence [Ag*] will be provided n:ur1|1_.|I by
remained AgNG,

., intal mmoles v
- A= Yotal volume -~ v

m. moles = v

1 1
= ;fE:;-x—E

(100 + x5 oleum
= 100 gm of oleum can have maximum of X gm
of water

- 80,+H,0 - HSO,

- %18 )
' X
wt of free S0, = ﬁxﬁﬂ'
% BD
w80 = —
T 3
X=8
43 43
Mcles of Hydrocarbon = TneoneZ - 1an+2
. 4.3
=molesof G = 14n+2

As all the carhan has been converled in to (ZD2

= moles of C = moles Gf_COz

4.3xn

14n+2

nioles of NaDH = 300 x 2 x 102=08
24aOH + CD, — Na,CO,+HD

= 2 mot NaCH reacts with 1 mal CO,
w08 — " —0.3 molof CQ,

- 4.3%n
14n+2

03=

=n=58

F744-2 20007
gmaileem

CHEMISTRY
3. D _
. = 14321000 46.
T 2faxM
E 47,
12 my
1000 - 48.
Me =g T My 2
40 C
- Mg+50; — MgO.“sMg N, » Mg N,
. 5-
a a {5-a) {a_al
Mg + 2HCl —— MgCl, +H,0 -
a ' 8
Mgy, + BHCI — 2NH,Ci + 3MgCl,
5-a 2(5-a)
3 | 3 -9
- Total motes of MgCl, =a + (5 —a}= 5moles -
51.
a1, A
42. B
43. ABGC
Maolecular weight of mixture of NO, and N0, -
=383x 2 TE.6
Leta mcle of NQ, are present in mixture
ax45+{1ﬂn a) 92 = 100 % 76|56 =
a=23348
{A) is comract because moles of NC, in mixture is| 33.48
(B} is cotrect because mele of N,O, in mixture is|
] 1{10 -~ 3348 =852 _
{C} is correct because weight of NO, 52,
- = 3348 x 46 =1540 g
. (D)is incorrect because weight of N,O, :
o . Eﬁ 2x92=E119.ﬂ-¢g
44, AB :
2C0 + G, — 200,
“The residue gas is CO.
Woluma of CO oxidised =2 % 30 =60 m|
' Volume of CO =60+ 10 =70 mi
Volume of CQ, initially present = 100 — 70 = 30 ml
Volume of CO, formed =5 60 m|
Volume of CQ, absorbed by KDH
=30+60= 9:} i
45, AC,D =
. N 394 - Raicev Ganrdhi
MOTION =




- 83, TthRow - - L PR Mme of O needad_ for compiete reaction of mlxture

. : --'r'a"2+3b o
54, Chalk has Clay + CaGD {Chali} o 7a 430
. ay Lo . nz--+3I:r_—.E - ()}
a+b=5 i .' - " ' '
On healing (i) Clay losés water - ByFEgs {jand ':"3' -
. (i) CaCO, loses CO, L - a=0808, . h=04115
feln . IR 14.5x2 M-:::Ie fraction of CoHg _DBUBH 2185 =0.66
Now Weightloss of waterby ag clay= ~—»— . -and . Mole fraction of. C,H, —0.34
T 44 xb . . : . .
Weight loss of CO, by b ¢ CaCO, = 00 5? _ In the explosion the reactant GO, doss not change,
S T .. whils CH, and C.H, chapge to CO, and.H,Q. The
T4 6xa + 4xb _ 1 507 ' .(ii} ' __ volume of H,0 is taken to be zero. :
15'[] 100, | val. of CO, in the reactant + CO, produced
Solving Eqs {i} arrgl {ii, - - ' =14 mL.
T 8=2340g Lei the volume of CH, and C_H, in the mixture be
- b=26851g respectively X and y mL. . e
. - 2651 ~ .volume of GO, in the mu;ture {1{] X = y}
:‘Eofchaik el CaCD _E—XWG 53% and-vol, cnfCE:- produced on explr::-slnn _
—14~|{1l] K=y} = {4+x+1.r]|mL
4 o Now, we know, - .
55.- Errzr‘_L_;..Egz — HEQ P | CH¢ - C§H4 . 'Dz . _} o .Coz'."."" HZD
o oxml Cymbe 4+%+y) L :
CHd+2CﬁE —s 002 +2H0,., - Xmoles” ymoles " (4+x+y)moles
ool : - Applying POAC of G 'H and O stoms, we ‘get rés'pehuveiy
o 1% moles of CH, +2“mulestCH —1xmclesofGD :
1?3" “2_"‘"0':’2 S X2y =arxhy; pEA L
S " 4 x molds of CH, '+ 4 % inoles bf C,H, = EXmoIasﬂfHO
iﬁ‘* +30; —— 2’ch t2H0 4x+ =2 molesof HO LA

meﬂlesnf(} ExmalesofGD +1RmolesufHD

fort, FRréHy  forGo . ®rGpH, 2 moles of O, = 2(4 ¥+ y)+ moles of H D ...{fif)

Voluma of :‘:)2 rquired = 5_; +30%2 + % + Gx3 - me NS, (i) and iy, eltmlnahng meles anO  we get

moiés of 0, = (4'+2x + 2y). {used in exp!usmn}

{According to volume ratio : T
;25.+ e_cg- 7418 =140 ﬂzL Nuw,? again C'::rnslc%r the exphsmq regc;j:mn,.
Volume of O, left = 150 - 110= 40 mL CH, + CGH, "+ G = "~ GG+ HO
xmoles ~ ymoles (d+ 2x+ 2y moles (4 +x+y) mokes

fmm CH, . from "CO  from C.H, xml © ymL @ ¥2x+#2¢)mL [d¥xFy)ml
‘oime of CO, formed = 30+ 14 + Bx2 = 5‘5"”'- -+ vol. of reactants — vol. of products-'IT ml (as gwen}
Cuﬁposmon of madure =56 mLCO, +40mLO, - ., i+ (4 + Dy Eﬂ (A+xbyy=17 ° :
I | iz _ _
5G.  For a yaseous mixture of CH, and C.H, oF 2+ 2y S {w]
o From egns. () and {w}weget Y
Y =nRT :
ary ' x=45
el = D 08 = 400
Total mole of (GyHy +|‘.':.2H ;*1 2195 T [volof-CH, =45 mL
Letmale of C Hﬁ and C H4 be &, b respectlvel}r A vol of GoH, =4.0mL
a+b=12185 - - : '-~-{i}1 w:l of GO, =(10-4. 5 4}|rnL 1 5mL g

| oMy +(7/2)0, - 260, + 3H,0
Cay +30; 4 200, + 2H,0
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