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HINTS & SOLUTIONS

PART_A & PHYS'CS 9. Ifvectors ......ccocvviviininnnnn.
1. Aparticle 15 csann sol. PQ=0 = (a2 -2a-3)
distance = i
Sol. t= =>a=3&a=-1
speed
Since, speed of fly > speed of particle so time taken by fly is 10.  Forground ...........oooeeies
less. 2Vy1
Sol. T4=——
2. A particle, starting .................oo g
dv
Sol. a= E T2 = 2Vy2
9
f dv = jadt 2 2
(vyz) = (vy1) - 2gh
jdr = _[th 11. Thedisplacement ...................ceuee.
Sol. Position vectorof A, OA =3i + 4] +5k
3. A stone, thrown .....................oee. _ . . R
sol T 2u Position vector of B, OB = 4i +5j +6k
ol. =—
g Displacement vector AB =0B-04
u— 2times = T — 2 times (i.e., 10 sec) B b
=i+ j+k
4. Theveloohy ..ow s
Sol. V=a+bx .
(V increases as x increases) 152.I Lwo p:rtlcle ..........................
L\ dx o "A="B
dt =b a =bV upsinb = ug sinbg
hence acceleration increases as V increases with x. 0> 6
. . UA < UB .
5. TH]A]=BIET s mps:
5 = 13. IfRandH ...,
sol. R=+vAZ+B2+2ABcosH 3
u“ sin20
A=1=B=R=6=120° _
R g9 _
6. Position of «.cvovsmmmiminan =ul: ﬁ ~ oD D =4gp
Sol. v=3t2—12t+3 usin” 0
a=6t—-12=0 2g
=t =2 sec.
v(t=2sec)=—-9m/s
14. Thedisplacement ..........................
7. A particlemoves ................coee 1 5
Sol. Given figure represents a regular pentagan so magnitude of Sol. s=10t- —(0.2)t
AE = 10 metre. 2
v=10-02t=0
8. 0 o L S, 10
Sol. v=u+at t=—=50
= 20=u+ax10 . (1) 0.2
a
Sp=u+ E (2n-1) 15. The magnitude .............c...........
Sol. R:\/A2+Bz+2ABcose

a
= 10=u+ = @2x10-1)

on solving (1) and (2) we get
a=20 m/s2

A=5=Band 0 =60°
—R= 543N
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16 Abodyis somermaraas 25.
Sol. —gx32= g (2n - 1) Sol.
2
n =5 sec
2 1 2
h= —gxtc= — x10x5
2 2
= 125m
18. Twostones ...........cooevvvnennn. 26.
1 Sol.
sol. h=—gt?
2
2h
t= = Stavh oti:t Jhy:4/h,
g9
19.. ADBalllISERFOWN oo dimmsssmseiimsmsrais
Sol. At heighest pointv=0,s0 A=0
20. Themagnitude ...
Sol. AB sinf = «/g AB cos6
tano = \/5
I
0= —
3
27.
21. Aparticlemoves .........ccooiiiiinne Sol.
Sol. The linear relationship between V and x is
=—mx + C where m and C are positive constants.
.. Acceleration
dv
a= V— =—m(=mx+C)
dx
a 28.
Sol.
X
s~ a=m?x-mC
Hence the graph relating a to x is.
22, Theiacceleration ...:::«ussssspsessms:
dv K
Sol. — = —
dt \Y
vo?
v Kk
i 29.
J'vdv -k I dt ey
Vo 0
V=43 Vg
d il
23, | XKk == ] e i il
dx X
d 1 1) %=1
So. —|X+—|(=1+|-—|=—
dx X X X
24. Aparticleis .....coooiiiiiiinn
Sol. It is clear from the figure that acceleration does not change

sign, i.e., does not change in direction. Only the magnitude
of acceleration first increases and then decreases.

Velocity keeps on increasing.
Hence displacement also keeps on increasing.

An object is

1 2
AC= — gt“=45m
2

BC=45 3 m=ut

45
u= — =15

Ng

A juggler keeps
time of flight of each ball

=22H/g=2 %:43%

3 m/s.

Hence, time interval between throwing two successive balls = 1 s.
Initial velocity = /2gH =/2x10x20 =20m/s

Hence required positions above his hands are

h, :20x1—%><10><12 =15m

hs :20x2—%><10><22 =20m
hs :20><3—%><10><32 =15m

A body is projected
Horizontal velocity V, = u, = 18 m/s

<

y

tan45° = —
Vx

Now,

Vy =V, =18 mis.

A particle is
Let a be the retardation produced by resistive force, t, and ty be

the time ascent and descent respectively.
If the particle rises upto a height h

h=%(g+a)ta2 and h=%(9—a)td2

oty [g-a /10-2_?

T g+a 10+2 3
\F

Ans.  [—
3

A stone is
Time taken to reach the ground is

then

. 1 2
given by h = E gt Wy

Since horizontal displacement in time t is zero
f
<—lg

I
|
I
hi
I
|
I

2v
ks T -2
2
a_ 2gv
f2
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12400eV A
el =21 -7 " =6200A
30. My = SINNX it 5oV

Sl 1 COSVX But A < A for photoelectric effect.
ol. ———XCO0S VX X = :
2 ’sin\/; 2\/; 4\/X sin /x So, (1) and (4) are incorrect.
8 0®
_ 1 10 =
Also Vo =710=§/m- 62 /em
PART-B : CHEMISTRY eRlozqe ™~ -
31.  Which of the following .......... for photoelectric effect v = v
Sol. Equal moles of gas at STP occupy same volume. 5
= 2.5x10%/cm
32.  Anelement having .......... 108 107 _
Sol. If elementis B = T/Cm = fem is more than v .
a
x =Bz, molar mass (x) = 2x E gram = a gram Hence will cause photoelectric effect.
= 14
a 3a Also )‘photon of v=3x10"" Hz
y =Bs, molar mass (y) = 3X — gram = — gram 8
2 2 L 106 m
let ¢ moles are taken of both of the gases . So average 3><1()14
molar mass = total mass. = 10000 A > 1
total moles So no photoelectric effect.
3a
a+ 7 C 39. A sodium street light ...........
ST on c 3x108
2c Sol. v=—=———— =6x10%s"
_ 5a A 5000x10"
4 V=l=;=2x1oem—1

34. Apersonadds...........
Sol. No. of carbon atom in glucose

1.71 40. Which of the following ...........
= x12Na=3.6x102 - 2
342 Sol. (1) E;~E4=10.2x Z eV.
for any value of Z (1, 2, ...........),
35. The simplest radius ........... Ex—Eq>3.1eV
n? (2) E4~E, =-0.8522 +1.51 22 eV
Sol. r=0529x —A 47=3 i v
= =0.66 22 eV
L _nixZ, 9x6 9 «x forZ=2,E4~Eg=264 eV
ry ) Z, xn% ) 3x16 ) 8 B y which lie in visible region.

(3) 2 — 6 is absorption line in visible region in H-atom
(4) E5—E4=—05422+0.8522=0.31 22
37. Which of the following ........... fZ=2=124eV

x+y=17

=l fZ=3=279eV
SeRplE e \')V"t‘" e e 41.  Which of following ..........
Glucose 20g |180 22 .o Sol. For H atom (2——> 1) transition, He* (4 — 2) transition
CesH1206 9 |33 *12=8¢
i - . !
SUCToe6 959 [342] 1 |11 ) and Li¢* (6 —> 3) transition, emitted energy will be same
C12H22011 3|3 5"12_4 9 by ng N, z4
Urea 40g |60 |2 |2 8¢ ng n, 2z,
NH2CONH: 3 |3
Ethylene glycol 62 62 |1 2189 42, Which of the following ...........
HO-CH>—-CH>-OH ? 9 5 g Sol. For both SO2 & O3, Atomicity = total number of atoms in 1
molecule = 3.
38. Ametal Xhas 1V ...........
Sol. KE.qax=16V 43. Three different ...........
= 1=3-W Sol. Volume of ISt gas=3x224=67.2L
= W=2eV (work function) Volume of " gas =2 x 22.4 = 44.8 L
hc Volume of IIIrd gas=4x224=896L
= 7‘0 = — So, order of volume will be Il > 1 > 1l

w
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44. Which graph shows ........... 53. Ratioofctonbond...........
hc 1 =
Sol. B = Eg— Sol. Number of ¢ bonds = 16
A A n bonds =4
45. Energy of electron ........... ratio = E = i
4 1
~-13.62°
Sol. En= ——— eV
n2
55. ThelUPAC nameof ...........
46. Which of the following ...........
Sol. Correct numbering are : CH3
H;C CH; Cl. CI |
/ 4 , 1\ 3 CH3*CH*CH2* cl:7CH3 ...........
™) 2 3) @ m4 OH OH
3 3
A CH,
|
Br Sol. CHg *?H”CHz - (13* CH3  2-Methyl-2,4-pentanediol
OH OH
47. In which of the ...........
Sol. Compound having same type of atoms and same IHD CH, -CH-CH, 1,2,3-propanetricarbonitrile
possess same general formula. | | |
CN CN CN
48. Which of the following ...........
56. Following compounds ...........
Sol. Correct common name is : Ph—C—Ph-Benzophenone
Sol. ester
en
49. Which of the ........... Q
SoL 5. 4 3 2 1 ether & Ketone
) CH3—|CH—C|)H—CH2—CN ) ~ene
Br Ph Q =2 @
4-Bromo-3-phenyl pentanitrile
. 57. How many tertiary ...........
50. What is the correct ...........
(0]
I Sol. OH (Only one tertiary alcohol with CgH,,0)
C-ClI
Sol. g 1 .
5 58. Relation between Ethyl...........
ClI”3 % OH o
Il
3-Chloro-5-hydroxybenzenecarbonyl chloride Sol. Ph-C-0-C,H5 and CHz;— CH,—C—O—Ph are metamers.
51. The correct IUPAC ........... . .
60. Total positional isomers...........
Sol. [e) o)
Br
Br : 2 i
4
[ Sol. " . )
2,4-Dibromo-3-oxobutanamide
52. The number of metamers ...........
Sol. CH3-O—-CHz—CHz~CHo—CHs ; CHS—O—FH—CHQ—CH3; PART-C : MATHEMATICS
CH;, 61. Thevalueof.............
CH, 81 25 16
| Sol. 4|3log, — + 5log, — + 7log, —
CHs—O—CHz—CIJH—CHg; CH,~O—-C—CH,; 80 24 15
|
3 5 7
CH, CH, _aliog I(81Y (28 (18
CH3~CH;—O-CH2—CH,—CHs ; CHa—CHz—O—CI:H—CH3 9% 80, |24 ) |15

CH,

=4log2= 4
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62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

The solution of..............

T
Since 0 < sin g < 1, the inequality

log ,(x*-3x+2)>2
smg

< T
:>x2—3x+2§sm2§ and 2 _3x+2>0

2
= 4X"=12X+5<0 ang 42 _34,9250

= (2x-1)2x-5) < 0and
(x=1)(x=2)>0

= 1SX£gand (~o<x<10r2<x<ow)
= J31 W 2f§
2 2

A real polynomial..............
P(x) =(ax+b) (x—-4) (x +3)
p(3) = (3a+b) (-1)(6) =24
3at+tb=-4 ... (1)

p(7) = (7a + b) (3) (10) = 120

a=2,b=4-72=-10
L p(X) =(2x=10) (x—4) (x+3)

The value of a for which..............
Multiply by x > x® + ax+1=0
S>xt+ax+x=0 (1)
xX+ax+1=0 2ei2)

(1) = (2) = x =1 is common roots

sol+a+1=0=>a=-2

If log1o (log1o X3 = 2) ..o
logi1o {(3log1ox — 2) log1ox} = 0

= (3log1ox — 2) logiox = 10° =1
= (3log1ox+1) (logio x-1) =0

1
= log1ox=—§,1 = x=10"13,10
1
X = 3—,10 :
10
x= ——— is rejected. Since it does not lie in domain.
(10)1/3 ted. S t d t | d

66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

If o, B are the roots..............

Cc
a+p=——,0f=—

a a
aan+b=-ap
ap+b=-aa

B g D -
ag+b aa+b a

The number of positive..............
x2(3x —4)3(x-2)* 0
(x=5°(2x-7)°%

0 iZ\JZS
weflhv|zg >

= 3

Sum of all the positive..............
f(x) = (x = 1) (2 = 7x + 13) is prime

Sx—1=1o0r x2—7x+13=1
x=2,3, 4

Number of ordered..............

X2 +y2—24x - 26y + 122+ 132=0
= (x=122 +(y—-13)2=0

= x=12;y=13

= exactly one ordered pair (12, 13)

If the sum of all the.............
Let n denote the number of sides of the given convex polygon
and x the number of degrees in the excepted angle. Then 180(n
-2)=2190 + x, so that

2190 x
2=
180 180

Since the polygon is convex, 0 < x < 180; it follows that

2190 2190
— __—_—<n-2<
180 180

+1

i

i.e 12% <nh-2< 13% Since n is an integer, this forces n — 2

=13, son=15.
(Incidentally,(13)(180) = 2340 = 2190 + 150, so the excepted
angle has measure 150°.)

Ifa,bandcarereal..............

a2 +b2+c2+6a+dc+2b=—14

(@+32+(b+1)2+(c+232=0

= a=-3,b=-1andc=-2

I

a‘+b“+c 9+1+4

o = =7
2 2

S

1§ 1ogs(x* =5x+7) . ¢
logs(0.001)
log5(0.001) < 0

logs (x2 = 5x + 7) < 0

= x2-5x+7>0 = VxeR

and x2 —5x+7 <1

or X2 -5x+6<0

= xe(2 3)
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73. The complete solution.............. 80. Ifpandqarethe..............

2(x2 _ 20y _ _ 3log, 49

B e (;( MEE) g 2 EURI Sol. 76 _ (\/E) o0
x2 —x-30 (X +5)(x-6)

X %_56 squaring both sides, we get

Sol.

2
X € (=0, = B) U1, 2 U6, ) U {0} 726 - 930049 < (agpr = 70

\ 0 /:\ ﬂ = 2x2-5x—-6=6= 2x2—-5x—-12=0
4
N1 2 6

, = (x—4)2x+3)=0

= X=4 or x=- —
74. Thesetofallreal..............

(x+ 1 (x=3)' (x=5°(x=4)*(x=2) _ . 5p+29=20-3=17

Sol. Given 5 5 <0
X(X°—4)(x—-6) 81. If one root of equation..............
x—2#0 Sol. roots — a, 2a
e A R . ) ¢ 1
then (X+1) (X 3) (X 5)2(X 4) <0 product =202=1=>a=%t —
X(X +2)(x — 6) V2
Critical points are x=-1,3,4,5,0,-2,6
- + + . — - + + 1 3
I ] 0 3 1 5 g a =-sum of roots = * \/§+T = —
Solution set is (—o, —2) U (0, 5] U {~1} and x = 2 2 \/E
Ans. (—o0, —2) U (0, 2) U (2, 5] U {-1} 3
a= —
75, If x= /3 +vV4 o V2
sol. x=+3+4 82. If inatriangle ABC..............
1 P,
o \/Z_\/g -— tanA= 1 - smA.cc?sB =1
X tanB 3 cosA.sinB 3
1 1 3
X = =4 Put sinA. cosB= — .. cosA.sinB= —
i 4 4
il il 1
X+ — | ={ x+=| -3 x+— sin(A+B)=1+ 2
X X X 4 4
=43_3x4=52 T
orasinC=1=sin —
76. Ifa,b,ce Randthe..............
Sol. a>0, Letf(x)=ax2+bx+c T
f(1)= a+b+c>0 . C= E hence triangle is right angled.
........... (1)
f(0)= c>0 }
a<0 83. Ifxcosa+ysino=2a.......
f()= a+b+c<0 Sol. o and B are the roots of
} ........... (2) Xxcos f +ysin6 =2a
f(0)= c<0 2a—xcos 6=y sin 0
1) &) =>c(@a+b+c)>0 4a? + x2 cos?0 — 4a x cos 0 = y? sin?0
(X2 + y?)cos?0 — 4a x cosO + 4a2—y2 =0
77. If6Ps—9P4+A=0.............. 4
Sol. on calculation we get 2Ps — 3P4 = —1 cosa+cosf= ——— = 3
= A=3 = 2L =6. X°+y
78. Ifa b cdeRo.... _4a’-y?
Sol. D=16a2b? c2 d2 + 4(a* + bi)(c* + d4) Goe: B8 = T
=4(a%ct + bt d* + 2a2 b2 c2 d2+a* d* + bct + 2ab? c2 d?) y
= 4[(a%c? + b?d?)2 + (a2d? + b2c2)2] >0 o B
. roots are real and distinct 4sin? E sin? E =
79. Letf(x)=ax®+bx+c..c........ (1-cos a)(1-cos B) = 1 = y? = 4a(a — X)
Sol. D=b2-4ac
=(2a+c)?— 4ac=4a?+c2>0 84. Ifa, B,yaretheroots..............
Alter Sol. X3 +px+ax+r=(x—oa)x—PB)x—17)
;2:a++b2:>i_c?-c=0 1+p+q+r=(1_a)(1_ﬁ)(1_Y)
= f(2)+f(0)=0 — 1 # pgar =~ =gl Byl =)
2 = L wzed —R2 )
— either f(2) = 0 = f(0) or (0).f(2) < 0 (1+@?=(p+rf=(1-0) (1-p)(1-7)
= either 0 and 2 are roots or one root lies in (0, 2)
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85. The product of roots.............. 88. Ifthe equation 2x2 + x..............

Sol. x2-3kx+2k2-1=0, k>0 Sol. Since roots of 2x2 + x + 1 = 0 are imaginary
roots be real so both roots must be common
D>0 a b
=== a=4,b=2
9k2—8k2+4 >0 2 1

k2+4>0 vVkeR

K—1=7 89. Which of the following..............
oK2=8 Sol. a>0 & c <0 is satisfied by (2) only
k2=4 [+ f(0)=0&a>0] Further in (2)
k=+2 b
-— >0 = b<0 [+ a>0]
k = 2accepted 2a
86. Ifthe difference between.............. 90. Ifcosatcosp=a.......
BEE =Tl Sol, C0830 _ 4c0s’0-3c080 _, o0 o
Let o, B be roots of above equation cos 6 cos®
a+p=-a = 2(1+cos26) -3
op =1 = 2co0s20 — 1
= 2cos(a—B)-1
la-pl= 23
= 2(cosa cosP + sina sinf)—1 ........ (1)

= (a-BR=12
Now a? + b? = 2 + 2cosa. cosp + 2sina. sinf
= (a+BP—4ap =12

sofrom (1) 99530 _ 24 p2_o_ 1

= a?2-4=12 cos 0

= #=18 = a=+4 =2+p2-3

87. The complete set of..............
Sol. D<O
4(k—2)2—4(-2k? -5k +6) <0
3kk+k-2<0

(3k—2) (k+ 1) <0

ke (—1, g—j
3
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