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SOLUTIONS ' -

MATHEMATICS -

_ ‘Sirnilarly,

square equation (3) & (4) and add-.
(m+n2 + (m-ny*R=2a".

3x, 4y, 5z arein GP.

16y2= 15xz ....(1)
_2xz N
ad yTaz o @

using (2) in (1)
16 x 4?22 = 15(x + 2)?xz

(x+2z)" _ _"_5&, X,z +2=..E:
XY 15" . 2z X 15
Xz 34:.
sz .X_ ]5
'm=34 and n=15
m+ =34+15 48 Ang.

_Q__QN{l' . Lq e _]; £
-1 10 1 1 S I | o
l=i+r1 1 Slro o
> « — LI PR W
-r [T20 T |1-rlT D
Note that from theory of equations
a+h+c=0 B
hence a®+b¥+c® = 3abc = 3{—4) =-12 Ans] -
Dz0 = 162~ 16(x+8)=2q -~ "7~
. = x-3Nx+23=0] |
3tanA-4=0 : 8.
-- =5‘— i :..i' II::..;
= tar':A_ 3 = SinA T iC0 5
= 5sin2A+3sinA+dcosA =
= 10sinA cos A+ 3sinA+ 4cgsA .
2% - 1202 g
= m( )“. 5 '_5-“3'-.
m+n= acos’e+ 3acosa sino 9.
- +3acos?u sine+ asinjo _
= afcosatsing)® = (m+n)| — () Since
afcos - sina)® = (m-n} | — ()
from (1} & (2) ) -
a¥ {cosa+sna) = M+ | — (3)
a" cosa-sina) = (m-m*T 1 4

10.

L1 LS N I
© nT 3376 10 15 21

21 2f 11
.T"_'_ 3'Z11+1)_(n+2) " 3lp+l n2
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et
56
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3124334 43

hence T, using method of diff

Sm = —_

Gnnmder ax b}.r, czZ and {4d ax—by — c.z]
AM. = GM,

%ﬂ :_>j i{ax} (by) (c2) ;j4d ;:alx — by = cz)]™

d* > abc xyz (4d - ax - by - ¢z)
' 4
=5 xyz (4d — ax — by -~ ¢z) £ —==

f{x) = {(x—a) (x—b) (x—c)
- a{x) = k(x ~ a?) (x — b} {x - ¢?)
abc—mﬂﬂ}-——'l k =ka?b?c? =~g(0y =1
o gy = (@ —a?) (2 —b%) (X - ) -
oo =g 0.
putx 3, 9{9) = —{3) - {(-3) = 899
putx =1, g{1) = ~f{1) fi=1) = F(1)-{-1}= = (1)
log a, kig b, log ¢ are in AP,

—s D

Let

= 2logb=ioga+logc -
b? = ac AN _
= abcaeinGP.. = (B)
also given {log a — log 2b), {log 2b — log 3c),
' -~ {fog 3c—loga) are inAP. -
=  2{log 2b—tog 3c) = log 3¢ — log 2b
=  3log2b=3log3c |
= 2b=3c {2}
=  4bl=9c?  .{3)
from (1) and {3) S
dac=0c? — a= g_; 'an_d_ b= 3—;
_% . X -
a= 4 ---é*..andcuc _ |
.. & b, o form the sides of triangle = (D)

a, 2l and 3c are not in H.P.
lly - verify {A)



1.

12,

T

14.

15.

S G b+
f(9 = (2 + 3) | sin x‘EJ +

' 3A k! 3C
- + _ —_— T =
s cos SA 1 + 4 sin 5 sin 5 sin 2 - 1
. ix . 2% ix
= A= — orB=— = —
3 3 or C 3

The roots of a cubic polynomial _
p(x)=x*+ax?+bx + ¢ satisfy x, + x, + x=—a.
Therefore, they form-an arithmetic proggession
-if and only if —a/3is a root, i.e. P{-al3) = 0.
This gives the condition

(~a/3)° + a(—a/3) + bi-af3) + ¢ = 0.
or 2al3)¥ ={@afb-c

Only the polynomial in (D) x* + 3x2

-4
- satisfies this condition and other do ncrl‘

Hence roots in (A}, (B), {C) are not in A.P.

fx) = {s.tlr'l2 X + cos?xy
- 3 sin?x cos2x (sin? x + cos2x)
+ K [(8in? + £os2%)2 — 2 8in? X cos? 1
f{x) = 1 - 3 sin® x {1 - sin®)
+ K [1 =2 s5in? x(1 - sinfx)]
fix} = {2 k + 3} sin® x — sin? {2k + 3) +|k + 1.
1 T 2k + 3

- ime —_— ————
f(x)-{zma)[smxi T kot

2k 41
4

f(x) Is Constant when 2k + 3 = 0

Number of values of k=1 !
Atks=-0.7,f0) =0 |

' . 1
0=18 [szc—ﬂ -0.1

sin’ ¢ ~1]2 -1
= 2] "1

3 s 431
‘sinfe = — - i =7 —
sin®c = or 7 orsing 12,12
so0-no. of different values = 4
fley=0

2k sinzc—1]2+2k+1 =
{2k + 3) Y

- ) L
= T2 TT aZx+3)

Since 0 < sin%ﬁljzgl
ince 0 < [ SiN“G-— | <

MGTIQN ITIEEIH

1¥hem Fplﬁ B‘num.rﬁi hmHll

17.

18.

19.

Also  ~ (2k+3

Ok +1
= XK+3 =
3 1
- <ks—o

2
2k+1] 1

{2k
=T 42k+3) °

M
——
—
. et

4
2}(1+1
= 1+ \2k+3 =0 =

k+1 -0 _
Z+3 =

3
or -k{-E ()

(1) & (2) = —1~5k5—%

a .
Let praar be the roots

ad=—— " )

nbwﬂ+a+ar-1—gr 2
r 2 - (2)

2
and a. +ar+al -—52
3 2

a’ a7
| —+a8r+a8|=—
a[r - ] 2

18 _57
a5 "2

fram (1)
a=3 _
how substituting in (2),
r=3/2 cor 213
nance the GP's are 2, 3, 9/2,.....
or '9/2,3,2,.... .

=> a=3
k=-2a%=-54 Ans

Ans.

(A) f(6) = {sm 8 + chsec 9)2 + (cosP + sech)?
= gind + cos? B + cosac? & + 3ec20 + 4
=5+1+cot?8+1+tan?g -
=9+ ({tanb—-cotDpE=9
{Bysine~sinfi=a,cosa+cosf=bh

132+l::-2'=2+:2r::as{cz+{1,}=‘=1_:::|::~52":HI3




20,

1 - 1 . ]
— faj ol = ——=| SinA -+ sine
> {snnArb. sinB) &( "1\2

75 (sinA+cos A) =sin[ﬁ*z

w'

LetA=7 cc:-s x + B sin x = B{2 cosx
~5 008X =6 ;

Now, 2 ¢osX + sinx =1 = sin =1 -

— gin?x = 1 —cosx =1 = 4cosx + 4

' =0 i But i ]
s cosx=0or . Butcosx» ¢ =
Az

Ay Given aZ-4a+1=4

= a2 +1=4(1+a}
{a-n(t+a’) a+1_da+)

T @1 asl a+t |-

= {R)

®  4x=3p7 =ix-3/7
taking log on both the sides

®+1 w—2
e log |x — 3| = 3 log

[x=3

= 4 Ans,

In'g ey {[;m} [XT—EH o

= log x—-3[=0 or
x+1% (x-2Y] '
(s
= x=42 or x=1
Ans. > QRS

) critical pmntsx—ﬂ g . ..

Case1.x=86 - .
F+ 1= (3= 1) = 2log(x - B)
=x=11Ans = - (8} s
Case2:0sx58 __
F 41— {F 1) = 2 logy(6 -
x)=>x=1Ans. . = (P
Case 3:x <0~
3“+1+3*—1—2Ing5{6 x}
' Bx"icgﬁ{ﬁ x)
forx <0 LHS.is less than cne and

R H.8.is graater than one = no solution

{ ?{4+ {2n-1}3}= E{114_+ {n—1)2}

2(1+6m)=11242n » 110 =
10n = n=11Ans. = (8}~



PHYSICS

-2

33, .

Givena =

. DoE —

A

A

a ' b

-

AT T B

- R .T Y me“
c|C

from constrain :
—-3a-4b=-¢ A1

aT .
a=- - (2]
b=il e

C
it + o
att=0a=tan 37" =34

4 .

[ att=3sec a = 0 (slope zero)

= _K=_—‘1."4

. __£+3

= ATTYT:

at velocity zero, a = tan 135° =—1

= .-’}:I—%+—E :-:;> t =7 sec.

> L

Welocty of man with respect to ground
Vo=V + V¥V,
=15y+y=28y

L AL
H = —x2 _=—
an digtance T5v 2.5y | 3

Before cutting kx = mQ
After cutting

downward force = 2mg

m

- 3[\_.__ I

25,
2.

27.

- lan30t = " =

me=mg—T

3Ty (4T T-mg
o 4[;}— m = -9T 18T =T —my
—25.T=—rn:§ = =%
L_Amg 2
b= <

mEE 139
D
(1]
B

Condition for collision in mid air.

9,5 = 08nd V5 shgund be directed romAto B

Vag =Va—Vp
= 20 -1~ 20 cos (8 + 30)]] + 20 sin (B + 30}]]
=[20 + 20cos (8 + 30)]§ — 20 sin (@ + 30) ]
n, Eﬂ.sin{ﬂ + 30°)
20+ 20cos(f+30%

1+ cos [0+ 307 = f3 sin {B+30%)

"—?—sm{ﬂ+ 30°}~—ms {0+ 30%)

M]._x

-~

ﬂw

% = gin{B + 30 - 30)

sin{n'S) = sin &
B=2T =30
8

¥pe (20 + 20 cos 60°) § — 20 sin 60° }

= 301 -1043]



- 28,

29,

30..
3 ¥

32.

|Zra [ (307 +{1043) =1049+3 = anJims-1

relative distance ;
relative speed I
I
1

tims to collide =

200 10

205 B

time-to collide =

B
Arcelsration of 2 is more than amelaratrdn of 1

ABD .
oL a
a
g
. Fy—={my|maF2

AR A R R A

(A} when a, = a,

L )
of . = N —q
(B) when a, < a,

FF F .
or—1‘='L:>N={1

my My
A0
ALCD
AC,D

N= 503

. Fsind > mg
Friction acts in downwarg direction.

f{s}.IM-} =uN= 31{“ 50+/3

25"{_ 23N =21625N

.ﬁ=w-m=mu

35,

36.
aT.

Sol:

36,

33,

38

B
(0]
A

Relative to the bucket (which floats downstream)
the boaf's speed upstraam and downstream must
be the same. Thus the boatman also spends 40
rin on returning to meet the bucket. Further, the
spead of the boat downsiream relative to the bank
is 25 m/min (since it takes 40 min to travel 1 km {0
pointA). Aftsr meeting the bucket, the boat spends

" 24 min on returning downstream, so the meeting

blace is 600 m above A, or 400 m from the place
where the bucket is lowerad into the water. Thus
the bucket traveis 400 m in the 80 min between
being lowered and picked up, Le. the speed of the
current |5 5 imfmin and that of the bnat relatwe tc:
tha water is 2[! mfmm

D- -
A ..
A

ma

.a?n_‘:_',mg.
N = mg cos.37° —ma sin. 37" = zmg
g

a:EIT'IfEZ

T = mg sin 37° + ma cos 37°
T=12N

mg cos 37° = ma sin 37°

0

- _ may

A5>0O;B>R;C—>5;D—PF

For & =ma, = mgsmi—HpN '
-mgslnﬁ+umgcﬂsﬂ CVF o
=2mgsn@ .
a, =2gsine mgsind

Fora, gsind

F=pN-
—mgsmﬁ

oma,=mgsnd= a, =gsind



For 8

mgsing : Vi _2a
) . b

T
1l
|-.=
1
|

Fora, . . a,<2gsing ma T g T 2g

f gsine..

40. Aa‘ﬂ;ﬁ*ﬂ;_ﬁ—x&;ﬂ—yl’

Compare it with v=u,j + u,] TcJ:I;z b2 =\;f 2 | p?
a

u=a, u=b
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' : 47, ]
41. A : a8 A
Wt of one moleculs of caffeine = 184 amu. 49, AB,D
N present in one molecule ’
2;%5 %194 = 56 amy = 4N aloms 2KCIOy — 2KCI + 30,
. g .
42. A CEHB +E Dz —}I 3{:02 + 3H20
4. A . . moles of sz=-?i=3
NaQ,4 = 2ZNO; t
Inftiel . A moles -~ motes of O, needed for the reaction =§
20
After decomposition 4 ~700” 4 2x08mole - ' 2g -
- i = —xa =%Minl
='3:2 moles = 1.6 mole a m.oles of KCIO, required 373 oe

Total i, of moles =32+ 1.6 = 4.8 . volums of GO, at STP = 3x 224 = 67. 2 Lt
4.8 mass of hydrocarbon combusted = { x 42 = 42 gm

o Resultant pressure'= Tﬂ atm = 1.2 atm _ .

| - §0. BGC. e

. moles of G,H, =3 '
A4, o .
S | les of G, mixed = U
5 A L . _ - moles mixe B
S total mole of C.H, = 5
M+ Xy M _

DM, £ X > MaXg ~ moles Temaved =
lI|.||I| xa +N2G03 —-—--—)- NX-i-GDE +M304

2.4x10%
6x10% -
_ mﬂleschH Ieﬂ-‘l _
usmg FDAC cnxm equatic—n (it an' CzHa + 712 0, — 2(:02 +3H20

.. B'xmoles of M. X, =1 % moles of NX
= Tt '3)(? T clearly 3 moles of H,O or 54 gm HDw:HbE
206 1 .- formned

= . molesofMX,= 1oty volume of H, O = 54 mi

-3

5. G
.o a i 2.}( + BY — sza
mass of M=—=56=42 gm
S 4 ' _ W
. moles ! '-éE E
46, B L : )
_ 562 mole ratio is 2 ;| 3 hence no reactant will be
L ' left aver. '
esof CalQ s —— )
Moles of Ca 56 ' mass of X, Y, fnrmed
' 1.82 o
% molesof CaCO, = o . %x-%_x{ﬂﬁ:-.:2+24x3}=zw
162 52.  B,D
= meles of CaCi, = 58 . 53 B
' 54. A
- 5. A
wi. of CaCl 55 X111 56. B
= 3.21'gm _ o 57. B-
% Call, = '0 #1100 =321 % - 9. A-R;B-»5;CoP;D50QR; E—>T

60, A—:-CI BaP;C—»5; >R
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