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MATHEMATICS

1.

Ans. (B)

Case-1 :

Two rows contain 2 letters each and one row

has 1 letter.

Possible ways =4 x *c +*c, x’c +%c, x’c x2
=12+ 18+36=66

Case-II :

One row has 3 letters and two others have 1

letter each.

Possible ways = “c, x ’c x ’c +‘c, x*c,
=4x3x2+4x2 =24+8=32

(66 +32)5!

2!

Hence total arrangements = = 5880

Ans. (D)

Suppose we consider {Ace, 2, 3,4, 5} foreach
card we have 4 possible suits. So, total ways of
such a straight = (4)° =2'".

But in this we have counted those cases when
all are of same suit = 4.

So total ways of such a straight = 2! — 4

But we have 10 such straights - { Ace, 2, 3,4, 5},
{2,3,4,5,6} ... {10, 7], Q, K, Ace}

So, total ways = 10 . (2'° - 4) = 10200.

Ans. (B)

Case-1 :

a, b, c having exactly one 5 with :

(1) 2 even digits (different or same) :

3!

1C,.31+4 C,. 2 =48
21

(i1) one digit divisible by 4 and one odd :
2C,4C,.3!=48

Case-II :

a, b, c having exactly two 5 with :

(1) one digitdivisibleby 4 : 2. % =6

Hence number of ways = 102

Ans. (A)
By the graph it is clear that

cos2 < sin3 < cosl< sinl
sinl is greatest

............... e - - - - ey
Sinl \
cosi|../. (3,sin3)
/ sin3 /2 \'[ ~
-1 1 2 3 -

0 30
3tan— —tan” —
3

3_k
;0

1-3tan” -
an 3

—3ktan?— 3tan3+k 0

3
Ztan%tan% =-3.
Ans. (B)

R=1lo sin( )+lo s1n(2nj +1lo sm(?’“)
25} 5 253 3 ) G
s
+log, sm( 5) —log,5
. . 2n  3n . 4
R = 10g2(smg.smgn.sm?n.sm?nj - 10g25
= log (sinzﬁ.sirfﬁ) —log,5
2 5 5 2
_ 1(,. 2 2m
=log, 1 2sin® — 5 T 2sin? <l < —log,5
=log, % {(1-c0s72°) (1 -cos144°)} —log,5

= log, 7 {(1 - sinl8°)(1 + cos 36%)}-log,5

=log, — 1 {Ll_\/:l 1} [1 \/nglJ} —log,5

)5

=log, =~

1/ 20 5
=log, 4 (4 4) log,5 = log, (16) ~log,d
=log,5 —log,16 —log,5 = - 4.
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7.

10.

Ans. (D)

6c0s°0 — 6¢0s*0 — 5¢0s°0 + 5¢08%0 + cosO — 1 =0

= 6c0s*0(cosO — 1) — 5c0s%0(cosd — 1)
+(cosB-1)=0

= (cosO — 1){6¢c0s*0 — 5c08?0 +1} =0

= (cosO — 1)(300526 —1)(2cos’0-1)=0

1
cos0=1; cosO=+—; cosO=+—
= N
J J J
0 4 4
= 8 solutions
Ans. (D)

3sin’x — sinx + /n (sgn(cot™'x)) =0
cot''x € (0, m)
sgn(cot™'x) =1 = /n (sgn(cot™'x) =0
Now, 3sin?x — sinx =0

. 1
sinx =0 or 3

sinx=0atx=—m,0, 7

1
sinx =3 atx =a, B; a € (0, n/2)

& B e (n/2,m)

Number of solutions in [-wt, 7] is 5
Ans (A)
Let the boxes be B, B,, B,, B,. Let us assume
that two specific balls have been put in box B,
(i=1,2,34).
It means in box B, we have to put 3 balls from
the remaining 18 balls.
Thus the probability that the two specific balls

have been put in the particular box
18
P(B,) = ZO& _5x4 1
C, 20x19 19
Ans. (A)

sin A=sin B and cos A =cos B

= ZSin(A - B)COS(A + B) =0

2 2
& ZSin(AéL B)sin(B éA) =0

. (A-B)_
= sm( 5 )—O

. A+B A+B
1 & cos
sin 5 co 5

simultaneously.

as cannot be zero

11.

12.

13.

14.

Ans. (B)
A
0,+0,+0, =2n
0,0 0 )
2 0;

B C
tan%+ tan%+ tane?3 = tarle—21’[an%tan%3
r, —stan%; r, =§tan%; r, = ;tan%’
LTS A
S S S S
L
6 3 2 ¢
Ans. (B)

sinx — 3sin 2X + sin3x = cosx — 3c0s2X + cos3x
= 2sin2xcosx — 3sin2x = 2c0s2X cosx — 3¢c0s2X
= sin2x(2cosx — 3) = cos2x(2cosx — 3)

= (2cosx — 3)(sin2x — cos2x) =0

3 )
. COSX =— or tan2x = 1 with cos2x #0

2

N 2X:nn+% with 2x¢(2k+1)g

nmtT 7
X= -5

+_
2 8
Ans. (B)
y+ 1 >2= y+1 >2
v v
sinx + cosx =+/2 is only possible case. Wheny = 1

= COSX$+SIHX$:1

T
= COS(X—Z) = cos0

T
= x:2nn+z

= x—%=2rm

Y
at n=0, X=7 y=1

Ans. (A)

AH? + BC? = 4R? cos? A + 4R cos® A = 4R?

= 6i4 (AH? + BC?) (BH? + AC?) (CH? + AB?)

_ 64R°

—RO=—
od =R" =64.
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15. Ans. (D)
tan A + tanB + tanC = (tanA tanB)tanC

tanA + tanB + tanC = 3 tanC

4
given that
tanA tanB = % = tan B = 4t:r1 A
tanA + + tanC = 3 tanC

4tan A 4
Let tanA =t

3 1
t+ E + ZtanC =0

4t2 + (tanO)t +3=0
tisreal = D>0
tan’C -4 (3)(4) >0
tan’C > 48
Possible only for D option because
tan? 75° = (2++/3 )2 = 7+2+/3
16. Ans. (O)
A =tanx—coty
A* = tan® x + cot’ y — 2tanx coty
2tanxcoty = tan® x + cot® y — 1.2
tan® x + cot® y + 8 = 4 tan® x + 4 cot® y — 4A*
(tan® x — 2)* + (cot? y—2)* +41* =0
possible if  tanx =+/2; coty=~/2; =0
17. Ans. (B)
Total — (Dearrangement)
4! — (Dearrangement of 4 objects)
24-9=15
18. Ans. (B)

No. of digits 2 3 i' i' i’ i’
Single digit number = 2

Two digit number =2 x 3

Three digit number =2 x 3 x 3

Four digit number =2 x 3 x3 x 3
Five digit number =2 x3 x3 x3x 3

Six digit number =2 x3x3x3x3x3

19.

20.

21.

22,

23.

Total numbers

=2+6+18+54+ 162 +486="728
Ans. (D)
P(atleast two digit same) = 1 — P(All digits
different)

1 998_7
~7 900 25
Ans. (D)

V2(2c082x 1) ++/3 - 4cos2x + (2cos® 2x — 1) =2
O  /2(2c0s2x — 1) +/2(1 - cos2x)® =~/2

=  2cos2x-1+1-cos2x =1 or cos2x =1
2x=2nm,n €l orx =nn

Ans. (A)
AADHIKR
words starting from A = 6! =720

6!
words starting from D, H, I, K= [—]4

2!
=(360)4 =1440

words starting from RAA =4!=24

RADA =3!=6

RADHA =2!=2

RADHIAK =1
.. Number of words before RADHIKA =2193
Ans. (B)

Each of the N persons from a pair with (N - 3)

person (i.e. excluding the person himself and

the adjacent two)

So total number of pairs that can be formed
N(N-3)

-2

szzzg

Total time they sing =

= onsolvingN=7o0r-4

= N=7 (asN>0)
Ans. (D)
x=nn-tan '3 = tanx=-3
2tanx 3
Now, tan2x = T-tn’x 4 and
1 . 1
COSX:i\/1+tar12x N0

on substituting these values in the given

. . 1 .
equation, we find only cosx = ———— satisfies

J10
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24.

25.

26.

27.

the equation, so equation holds true for tanx

1
=-3 and cosx = ~ 70
which is possible if x lies in II quadrant.

So, n must be odd integer.

Ans. (C)

x+y<5 X, y=1
x+y<3 X,y=0
X+y+z=3 X, ¥,z 20

number of non-negative integral solutions of
the above equation is -

3+3—1C3_l _ 5C2 - 10

number of integral points which lies inside or
on the square is 8.

re(1,1)(1,2) (1,3) (2,1) (2,2) (2,3) (3,1) (3,2)

2 1
Required probability is =

10 5
Ans. (A)
£ (0) =3 + 2sin’0 — 3sin20
=3 +1 - cos20 — 3sin20
=4 — (cos20 + 3sin20)

—\10 < cos260 + 3sin20 <~+/10
—(cos20 + 3sin20) < J10

4 —(cos26 +3sin26) < 4 ++/10
log(4+m) fle)<1
Ans. (A)

tan500° + 2tan470°

1+tan500°tan490° —

—tan40°-2cot20°

+ (~tan40°)(—cot 40°)

_ _1[ 2tn20° 2 ]: _1[ 2t +gj
2(1-tan®20° tan20° 201-¢% t
1

T2 -1)

Ans. (C)

A>B

3sinx —4sin’x =k = sin3x =k

A & B are roots of sin3x =k

= 3B=sin'k, 3A=n-sin'k

Now C=n—-(A+B)

sin! kj =

tan140° +2tan110°
1+tan140°tan130°

=n- E—lsir1’1k+l 2n
3 3 3 3

28.

29.

30.

31.

Ans. (D)

91=2"x3*x5x%x7

odd factors of the form 3m + 2 are neither
multiple of 2 nor multiple of 3. So the factors
may be 1, 5, 7, 35 of which 5 and 35 are of the

form 3m + 2, their sum is 40.
Ans. (A)

—t<7msinx<m
= -1<cos(nsinx)<1

- -1< sin[g(cosnsin x)j <1

(= .
= -—n< n51n[§cos(n51nx)j <

= -1<y<l1

Ans. (C)
.
sSinx =2 \/§+1
. J5-1 . . W
= sinXx>— = sinxX >sin—
4 10
(vg—l)
AN N\ 4
; AN / \
& 9 \
10 10

In
xe{l —} general solution | 2kr+--, Ok + 2%
10° 10

Ans. (A)

351n2x+2cos2x + 31—sin2x+251n2x — 28
1— sin2x + 2sin®x

=1 — (sin2x — ZSinzx)
=3 — (sin2x + 2coszx)

sin2x+2cos? x)

. 2 _
35m2x+2cos X +33.3 (
. 2
Put 351n2x+2cos X =t

=28

t+2T7:28
£ —28t+27=0
t=1,27

sin2x + 2cos’x = 0,3
—  2sinX cOsX + 2C0S°X = 0,3
Case-I : 2cosx(sinx + cosx) = 0
= cosx = 0, tanx = -1
Case-II :2cosx(sinx + cosx) = 3
= cos2x + sin2x = 2 which is not possible
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from case-I general solution is

T Kel

x = (2K + 1)%,1@ "

f (x) = (1 = sin?x)3 + (sin’x)?
Let sin>x =t
gt)y=(1-t)*+t2, where 0 <t<1

32. Ans. (O
2079000 = 23 x 3 x5 x 7x 11 gt =2t-3(1-1)?°=~{3t"~ 8t + 3}
For the divisors to be even and divisible by _ (4 J7 J(t _A4+47 J
15; 2, 3 and 5 must occur atleast once. - 3 3
Therefore the total number of required divisors = g)<g0) = gt)<l
are3x 3x 3x 2x 2=108 = fX)<1 & 1+2x4>1
33. Ans. (D) = Inequality holds only for x = 0.
A 36. Ans.(A)
2A % We have tan(A + B) tan(A-B) =1
3
T T
- 2A = E or A= Z
B D C T I
Using sine rule in AABD Also fan [Z ’ Bj +en [Z - Bj =4
sin—A ) 1+tanB+1—tanB_
3 _snB ) = 1—tanB 1+tanB
BD  AD ,
1-tan"B 1 1 . B="
Using sine rule in AADC = {itaip g OF cos2B= 2 T °7%
A 37. Ans. (C)
sinC  So .. /T TRY
=D = CD?) .......... (ii) abc(aA+ b+c) _1 [ARA 25
from (i) & (i) _ /& _ 8R > J82-4 (- R>2r)
BDsinB _ CDsinC A VT
“92A A 38. Ans. (D)
Sih—g” Y Number must be divisible by 3 & 5 as the sum
' is 48 so every number will be divisible by 3.
sinB CD*" 3 A For divisibility of 5, unit digit must be '5'.
inC _ BD A =2esg
st sin— i ol _
3 (@ 99988f5] — — 5;=10
34. Ans. (C) 5!
Given set of numbers is {1, 2, ........ 9} is which (i) 999975 4 5
4 are even and 5 are odd, so in the given product s
it is not possible to arrange to substract only
39. Ans. (D)
even number from odd number. There must be
. . . Case Number of ways
atleast one factor involving substraction of an 6
odd number from another odd number. So (1) Xxx3x4%5 "Cs =6
atleast one of the factor is even. Hence product (i) x;x 1X9X3Xy 3¢ 1.5C3 =30
is always ‘?Veﬂ- 3 (iii) X XX X5X5 2C1 .5C2 =20
Required probability = 1. (V) XX XXXy 3C2 .4C1 -12
35. Ans. (D) “) 20.2C 4
V) X X;X;X,X . =
cos®x + sin*x > 1 + 2x* IPIP272 =l
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Total 72 In each way x; & x5 can be
40. Ans. (C) interchanged
, » Number of required triplets are
cos”(mx) — sin” (ny) = 5 2 % 20 = 40

41.

42.

43.

= cosm(X+Yy)cosm(x—y)=45
n 1 1
= cosn(x+y)cos§:§ (. x—y:§)
= Xx+y=2n,nel
1
x+y:2n&x—y:§

1 .1
= X=n+ ., y=n-,n

= cosm(x+y)=1

el

5 7

forn=-1, (x,y) = [—g —gj
Ans. (D)
First of all select 1 +2 + 3 + 4 =10 pens out of
25 identical pens and distribute them as desired.
It can happen only in one way. Now let x,, X,,
X5 and X, pens are given to them respectively
(here X1, Xp, X3, X4 2 0).
As now any one can get any number of pens.

non-negative integral solution of

X+ x2 + Xi + X, = 15 will be the number
of ways so 1>+ 4= 18C3.
Ans. (B)
The prime digits are 2, 3, 5, 7.
If we fix 2 at first place, then other eleven places
are filled by all four digits.
So, total number of ways = 411,
Now sum of 2 consecutive digits is prime when
consecutive digits are (2,3) or (2, 5), then 2 will

be fixed at all alternate places.

12| |2] |2] [2] [2] |2

So, favourable cases = 26
: . 2° 1

.. Required probability = o7 =516
Ans. (C)
a.b=0
= xl—2x2+x3:0 = xl+x3:2x2
X s Xq, X5 are selected from the set
{1,2,3,.....,10},
Case-1: 1, 3,5,7,9 =5 numbers

2,4, 6,8, 10 =5 numbers

3 numbers in A.P. can be selected by

3C, +°C, = 20 ways.

44.

45.

Case-1I : When numbers are equal x| =X, =X;
then number of triplets = 10
Hence number of vectors a are
40 + 10 =50
Ans. (C)
Without any loss of generality assume the wts
tobe 1,2,3,4,5,6
Itisobvious that 1 should be at the top of pyramid.
If 2, 3 make second row then

= 4 ways
3 5

Total number of ways = 16
Ans. (B)

X, Y, Z, W :kg € [0, 10]

gsin?x geos?y gein’z peosw > 9()
= o'x gty gents peostw >0 345
Taking logarithm both sides we have
= sin’x log 2 + cos’y log 3 + sin*z log 4
+ cos’w log5 > log2 + log3 + log4 + log5
= cos’x log 2 + sin’y log 3 + cos’z log 4
+sin’w log 5<0

which is possible only when

T
cos’x=0 = x:mn+§,mel

sify=0 = y=nm,nel

cos’z=0 = z:rn+g, rel
sinfw=0 = w=pn,pel
X,y,z,w e [0, 10]

— x= I 37 5
27272

= y=0,7 2n,3n

(three solutions)

(four solutions)

6
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(three solutions)

= w=0,mn,2n, 3t (four solutions)

Hence the number of ordered 4—tuple (x, y, z,
w)is3.4.3.4=144

—2. L (AB+CRAF =37
=2. . AF =7

And probability = 1;4 5
46. Ans. (D) \ wa
B(4, /2 pem--
. Area OALKO C »
Probability = “Area OABC (04 K L 1
4 >y g(x) = min(sinx, sin™ (sinx))
I\/;dx (0] A(4,0) .
_0 A, = Area of triangle ABCDA
4x4
1 1 n 7’ A, 1
2 16 == == - D2 _ =
zg[xs/z}_?_l 2.AC.BD 2.7[.2 1 = A 3
16 16 3 50. Ans. (A,B,C)
47. Ans. (B) E¢=F;, ENE*=Q; P(E)+PnotE)=1; E
1324 2143 3142 4132 and E° can always be equally likely
1432 2413 3214 4113 S1. gns_-gA’B) )
2431 3241 4321 Bl_oumey y car
, = Journey by motor cycle
Total 11 numbers B, = Journey on foot
48. Ans. (C) |
(1) For two digit number =9 - (11, P(B)= P
22,....99)
(i1) For three digit number all same =9 b B,
(111,222, ......) PB)=7%> B B
(ii1) For 3 digit when 2 digit same and 1 1 '\ A 3
different. P (B,) = 3
@ [x[x[0] or[x[0][x|=9+9=18 Let A= accident occurs
(b) without zero °C, .9.8=216 1 ) 1
Total 216+ 18 +9+9= 252 P(A/B, )= P(A/B,) = TiP(A/B) =15
_252_ 28 P (A)=P(A N B,))+P(A N B,)+P(ANB,)
79997 111
49. Ans. (B) =P(B,)- P(A/B1)+ P(B,) - P(A/Bz)
. +P(B,) - P(A/B,)
11 12 11
“25765 30
/2 p-=-n=2
3 2 1 6 1
- "3 730 30730
13n/2 2n
© /3 2 = (A)is correct
| R S~ S S 4
11
_ ~z 15 1
(x) = max(cosx, cos~ (cosx)) B/A)=235 _ —.= _ —
d p(B,/A) 1 101 2
A, = Area of ABCDEFA 5
=2 . area of trapezium ABCFA — (B)is correct




unit places

JEE-Mathematics =2
12 54. Ans. (C,D)
65 25 1 2sinxX — 2c082x — sin2x — 2sinx sin2x + 2cosx =0
5 2sinx — 2cosx — sin2x — cosx + cos3x + 2cosx = 0
— (C) is incorrect 2sinx(1 — cosx) + 4cos’x — 3cosx
1 1 - 2(2coszx — 1)+ cosx =0
p (B /A) _310_15_1 2sinx(1 —cosx) +4cos x —4cos’x — 2cosx +2 = 0
3
; 3016 2sinx(1—cosx)+ 4coszx(cosx—1) —2(cosx—-1)=0
— (D) is incorrect (1—cosx){2sinx +2 —4 (l—sinzx)} =0
52. Ans. (A,B,C,D) (1—c0sx){4sin2x + 2 sinx-2} =0
P(A)+P(B)—P(AnB)=0.8 (1—cosx)(sinx + 1)(2sinx — 1) = 0
P(AnB)=0.5+04-0.8=0.1 =0, 275@ T 5n
P(A~B) =P(B) - P(A N B) 266
. 55. Ans. (A,B,C,D
—05-0.1=04 = (A)is correct ns. (A,B,C,D)
_ (2n)!
. PBNA) 0.4 04 2 Total number of permutations = nlf = e
PB/A)= 5= = === '
P(A) 1-P(A) 6 3 on )
. Also e = 2nlL.3. ... 2n—1)]
= (B) is correct n 1)
P(A)-P(B)=0.2
= P(ANB)<P(A):P(B) 2" 1.3....... (2n -1)]
= (C) is correct n!
P(A or B but not both)=0.9-2x0.1=0.7 Similarly (B), (D) follows .
53. Ans. (A.B,C). | | Hence (A), (B), (C), (D).
COS™X — SIN°X = (cosx — s1nx? (1+sinx Fosx) 56. Ans. (A,D)
cos X — sinx =0 orcos x + sinx= 1+ sinx cosx
. 6+4 9
COSX = SInX C C 42
o (A) 100a- 1é1 :13CS3 :143
r (cosx+ sinx) = 1_|_(cosx+s1r1x) -1
OF {COSX SIhX) = 2 P(AnB) °C,
tanx = 1 Let cosx + sinx =t D) PB)  “C, g
<ot %m ol -1 57. Ans.(A,B,C,D)
9 9 9 81 8
2 = P(A)=—;P AnB z
:_12t+1 0 (A) 0’ (B) =P( )= 1070 " 100 :
sinx + cosx =1 _ 9. 1 %
) . P(gsz(AQB)zmxm
1 gmcLoL B)- p@ | 8L
COSX . NG + sinXx. Z-F 1 100 E
COS(X_%) =cos P(AUB) = P(A)+ P(B) - P(A A B) = — :
g
. . 58. Ans. (A,D)
X— —=2nmw +— . . . m g
4 4 (A) Digits at unit places of 4™ are 4 or 6 3
5 - Digits at unit places of 3" are 3,9, 7, 1 é
X=2nm 4y For divisibility by 5 ; select (4, 1) or (6, 9) at %
x=2nm B
H
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(D) 10? = 100 ways.

number of numbers = 4! x4 =96
Total so far = 1800 + 192 = 1992.

59.  Ans. (A,B,C,D) ~. 1994 number in the list is 4312576,
f(r-C)=6 .. () 1* three places are filledas4 312 ..........
r(r-B)=8 ..... (i1)

_ HBEHEBEEN
r(nt—A)=10 ..... (i11)
(1) + (1) + (i11) B 2 ways
12 number of numbers = 2! x 2 =4
= 13- (A+B+() =24 = r=—" [Total = 1992 + 4 = 1996 ]
C_T g T A_T Now, when first 4 placesare , 4315 x x x
2’ 3’ 6 then the remaining 3 places in each case be
Angles are 1n AP fllled iIl 3 ’ — 6 WayS
r=4R sin%singsin% A which makes total numbers = 2002 and the
643 (2002)* number is 4315762
= Tsin(15°) Hence (2001)* number is just before it
arc length AB = R(2C) B o = 4315726
arc length AB = R(2A) 61. Ans.(A,D)
2(251n2 x-3sinx+1) + 23—(25m2 x-3sinx+1) — 9
arc length CA = R(2B)
2sin? x—3sinx+1

60. Ans. (B,D) 2 =t
Total numbers which are not divisible t+ % =9= *-9t+8=0
bySare = 6! x6 = 4320 = (t=8)(t-1)=0

I I = 2sin’x —3sinx + 1 =3

| | or 2sin’x —3sinx+1=0

lor2o0r3 5 can't . . 1 )
come here smx=—§, smx=§, sinx =1
Now when 1 or 2 or 3 occupies the 7™ place,
then the number of numbers 62. Ans. (A,B,C,D)
—3x5!%x5=1800 Consider tan20° — 2tan10°
l _ sin20°co0s10° - 2sin10°cos20°
| N N cos10°cos20°
(last can be filled only in 5 ways) _ (sin30° + sin10°) - 2(sin 30°  sin10°)
. 1800™ number in the list is 3765421. - 205 10°cos 20°
when 1% two places are 41 .......... then  3sin10°-sin30°  4sin®10° o
| 4 | 1 | N |>< |>< |>< | | © 2c0s10°c0s20°  2cos10°cos20°
> = tan20° > 2tan10°
4 ways y>x &z>w .. (1)

number of numbers = 4! x4 =96 Now 2w — 2y
. 1897" number in the list is 4213567. =2tan10° + tan70° — tan20° — tan50°
with 42 .......... =2tan10° + tan20° tan50° tan70°

|4|2|><|><|><|><|\| = 2tan10° + tan50

= 2x which is positive
4 ways w=x+y &w>y ... (i1)
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63.

64.

6S.

Combining (i) & (ii)
Also2y -z

Z>W>y>X

1 1
= tan20° + tan50° —Etan20°—§tan 70°
= ltan 20° +tan50° - ltan 70°
2 2

= %(tan 20°+ 2tan50° - tan70°)

1 sin70°

E[cos 20°cos50°

3 sin140° - sin40° 3
 4c0s20°cos50°cos70°

Ans. (A,B)

M must have exactly 10 divisors

sin20°
cos50°cos70°

So M=p;] or pip,

2° 2512
9

P

' < 3° 51000

2461 =976
3411 =891<976
5%.2 > 1000

— maximum value of M = 2%61 which is
divisible by 2 & 61

Ans. (B,C)
(t—[|sinx|])! = 3! 5! 7!

IfX:rm+g,(neI)

then (t— 1)! = 315! 7!
= (t—1)!=10!
= t-1=10 = t=11

If x=# rm+g,(n el

then (t-0)!=10'= t=10
Ans. (A,B,C,D) A
AADE is isosceles

as BD=DE = EC

= AABC is isosceles
= /B=Z/C

gtarlB

tanf=—= = 3tanB = 3tanC

DL 9
6
Also tanA = tan(180 —2B) = —tan2B

_ 2tanB _ 6tan®
tan?B-1" tan?06-9

66.

67.

Also cot% =tanB = 9cot2%= tan® 0
Ans. (B,C)

a 2abc b
2

(A)

cosA b2+c2—a’ cosB
2abc
P 4ai-b?
C 2abc
cosc a’+c’-a
b?+c?—a?#c?+a2-b?
# a? + b? — ¢? for every AABC.
(A) is not correct
sin2A 2sin AcosA  ¢osA
(D) 92 2RsinAa 3R

clearly (D) is not correct.

2

acosA+bcosB+cosC

at+b+c

3 R(sin 2A +sin 2B +sin 2C)
Bl 2s

_R><4sinAsin Bsin C
Bl 2s

b c

4R><i
2R

QR 2R _ _abc 1
2s 4R*/s R

COSA cosB  cosC

© ——+t

C

_ (b2 +c? —az)+(c2 +a’ —b2)+(a2 +b? —cz)
2abc

a’+b’+c?

2abc
Ans. (A,B,D)
N = Normal coin
D = Double headed coin
E = Head on the 2™ toss
E, = Head on the 1* toss
E, = Tail on the 1* toss
(A) E=ENN)+(EnND)
=PN).PE/N) + P(D).P(E/D)

: NODEG6\E_NODES (E)\DATA\201 3\IIT-JEE\TARGET\MATHS\HOME ASSIGNMENT (Q.BANK)\SOLUTION\HOME ASSIGNMENT # 05

(7]

10



NODE6\E_NODES (E)\DATA\201 3\IIT-JEE\TARGET\MATHS\HOME ASSIGNMENT (Q.BANK)\SOLUTION\HOME ASSIGNMENT # 05

=
(7]

68.

CAREER INSTITUTE

e KOTA (RAJASTHAN)|

JEE-Mathematics

1{11 1} 1{ 1}
_ D= 4= + 1.2
21272 " 2 2 2
TH H H
3 2 5
= — + —=—
8 878
1.1
P(ELNE) Z+% 4
(B) P(E/E) =—5 © _—% 5

P (E 5
(E) 3

|-

®) 3(3<3)-

Ans. (A,B,D)
(A) Lasttwo digits should be 08, 16, 36, 60, 68, 80
Number of number ending with 08, 60
and80=(3x 2x 1)x3=18
Number ending with 16, 36, 68
=2x2x1)x3=12
.. Total number divisible by 4 =18 +12 =30
(B) Numbers divisible by 11 is possible only
when
Case-I : 0, 1, 8, occurs alternately and
3, 6, occurs alternately
i.e. odd places are occupied by 0, 1, 8 and
even places are occupied by 3, 6.
But the number has to be greater than
30,000
such numbers are 2! x 2! =4
Case-II : odd places are occupied by 0, 3, 6
and even places are occupied by 1, 8.
such numbers are 2 x 2! x 2! =18

Total required numbers =8 + 4 =12

2x3x2x1x1=12
Sum of digits = 18 (divisible by 3)

All even numbers formed using the
digits 0, 1, 3, 6, 8 will be divisible by 6.

Required numbers = 3! x 3 =18

©)

D)

70.

69.

Ans. (A,C)
a2+ b2+c2=ca+ab+3

a’ —ab\/§+§b2 +E—ca+c2 =0
4> g

2 2
= [a—gb] +[g— j =0
a 3 C_l
o2 ¥ vz
J3 b
= a—b.7 & c=3
3 b?
“b? + = —b?
a®+c?-b” _ 3 4
B= = =0
08 2ac 2ac
/B =90°

Similarly ZA =60° & £C=30°
AABC is right angled but not isosceles

[tanA+tanC]={\/§+%}={%}=2
I, rtanB /2 tan45°
2{- - ~[J38l=43-1
{rl} {rtanA/Z} {tanSOO} {\/5} 3
Ans. (B,D)
2tan % (1 — tan® %]
(a+2) — 2 +(a-1) —=
1+tan2 % (1+tar12 Ej
2 2
=2a+1
a
Let tan o =t

@+2)2t+Ra-1)(1-)=QRa+ 1) (1+t3

= 4a.?-2t(a+2)+2=0

2 a 2a
) (-3)
t-=| [t-=| =
= ( > 0
anz—2 or 5 =3
o 1 o 1
=== tan— = =
If tan2 5 or If an2 -

11
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. Also x*-33x+90<0 = (x-3)(x-30)<0
fan o = XZZ% = x€[3.30] = Probability= -
1-2 73. Ans. (B,C)
a2-b’=c = (a-b)a+b)=c
= a-b=1= a=3,b=2,c=5 & d=7
2 “a _ 2a and sum of all possible numbers
= tan o = ==
1_12 a’ -1 =31(1111)2+3+5+7)=113322
a 74. Ans. (A,C,D)
71. Ans. (A,B,C) 20097 [20097 [2009
O N Tl M TCl MIETE
p(C, /H) = PHC) _ P(HC,)
‘ P(H) ~ P(HC, UHC,u...UHC,) =182+ 16+1=199
P(C,)P (H/C) (B) °C,—4 =122
- P(C,)PH/C)) 12 12-4-1
2 ) —S Caa_yp5
1 P(H/C) 1+1 4
aiso D)2+ DA+ 1)(1+D2+1)—1=35
so PH/C)) =§, PH/C,) —% ..... PH/C,) =1 Paragraph for Question 75 to 77
75. Ans. (A)
15 ]
—x— 3007 [3007 [300
78 _1 }{ } }426048
P(C4/H) lg+§+ § —7 | 7 72 |
718 8 7 8 76. Ans. (D)
1 35 5 (32507 [32507 [32507 [32507 [3250
Also P(H) = 7>~ =¢ 5 }{ 25 _{125}{625}{3125}
1.2 =650+ 130 + 26+ 5+ 1 =812
_7 8_2 77. Ans. (B
P(C,/H) T ns. (B)
P e o 200!
2
72.  Ans. (A,C) (100!)
RRR Exponent of 2 in 200!
Bag < ; 2007 2007 [2007 [200
GGG = 2 + 22 + 23 + 24
3R {200}{200}{200}{200}
5 6 7 8
withdraw < 3G 2 2 2 2
RGG = BBBRRG =100 +50+25+12+6+3+1+0=197
GRR = BBBRGG

In the top two cases the probability of the
required event is zero. Hence,

P(E) = 2:°C1°C, {BQ.ch.lcl.z}
°C, °C,
_18 12 _54 _27

20 20 100 50

Exponent of 2 in 100!

100 100 100
= | — [+ —|eeeernnnn

{2} {22} {27}
=50+25+12+6+3+1+0=97

2197 a
297.297 A

exponent of 2 in 2°C, is 3

SO 200 C100 —

12
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Paragraph for Question 78 to 80 P(R) = 12 43 9 4
78. Ans. (A) R)=146"1a 6146
n(S,) is number of positive integral solutions _2+12+36 _50_25
of the equation x.y.z=22.3.5 84 84 42
1 4 4 3 9 2 17
Let X =9r qu g1 _ - ., T v, 7 =_-"
2n3n5 PO=116"146"14 6 2
y=2m.3n.5 82. Ans. (B)
Z= 9r 3% 5u P(different color)
Pi+p+p;=2 (1) lrcl.4C1+3C1.3C1+2C1.4C1
qQ+q+q=1 (ii) -3 °C,
r1+r2'+r.3:1 e (1‘11) ) :l{8+9+8}:§:§
Non-negative integral solutions of (i) = “C, 31715 459
i . . L
Non negat%ve %ntegral solut?ons of (11) C, 83. Ans. (D)
Non-negative integral solutions of (iii) = 3C,
210 +310 +410
n(s,) =4C,.3C,.3C, =54 P(all are red) = gv —
79. Ans. (C)
_ o Paragraph for Question 84 to 86
n(S, N S;) = Number of positive integral
uti £ the litv 15 0 84. Ans. (D)
t t t <X+y+z<
solu 1‘ons of the inequality X+y+2z EEE. AA.LL. RR, C, N
Consider x+y +z<20 c
= x+y+z <19 { x,y,zel*} ases -
= xX+y+z+w=19 1. 3 alike + 2 alike + 1 different
. Number of positive integral solutions = 1°C, 1C, x3C, x*Cy x 3'6!2' =720
Considerx +y+z<15 _ _ T
2. 3 alike + 3 different
= X+y+z+w=15
[
. Number of positive integral solutions = 15C, 'C, x°C, x% =1200
n(s,N Sy ="Cy - PCy =514 3. 2alike + 2 alike + 2 alike
80. Ans.(A) 4 6! _
54-7 33 Coxgrargr =300
Total divisors = 8 4. 2 alike + 2 alike + 2 different
Leta,, a,, ........ ag be the total divisors 1C, x1C, x 6! _ cas0
i+l+ 1 _atay ... +ag 212!
a, a, ag 54 5. 2 alike + 4 different
_(2+29)3°+3' +3+3) 20 i s 6!
= 7 =79 C, x C4X§:7200
Paragraph for Questions 81 to 83 6.  All different
81. Ans.(C) °C,x6!=720
= a =2,a,=3,a=4 Total words = 16680
If P(i) oc 2 85. Ans. (A)
1 4 9 5! 6!
- = s S 2 2 _10x180=1
P=14. PQ=14. PO=7 3121 212~ [0x180=1800

13
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86. Ans. (C) 91. Ans.(A)
[ .. . .
Arrangement of consonants : % Radii of smaller and bigger circles are 1 and 2
Selection of 5 gaps for vowels with respectively
, 51 hence probability = Area of smaller circle 1
arrangement : "C; x 3121 P y= Area of bigger circle 4
Total words =0 7L 5! _15.7 o2 %A}‘l’s' (B) i
otal words = o x oo X o0 = e given conditions

Paragraph for Question 87 to 89

87. Ans. (A)

Leta=2x+1,b=2y+ 1,c=2z+2, where x,
y, z € whole number
a+b+c=16
= 2x+14+2y+1+2z2+2=16
= X+y+z=6
= Number of integral solutions

_6+3-1 _8 _
= C3—1 = C2 =28
88. Ans. (O)
Possible
1 2 3 ... 8
values of a
Possible |2t09|3t09|4t09 only 9
values of b =8 =7 =6 =1

C can take any value from 0 to 9
Hence total number = (8 +7+6+.....+2+ 1) x10

= 8%9 10-360

89. Ans. (B)

90.

The number abc can not be formed, if in the
selection of n cards, we get either two of a,b,c
(i.e. ab orac or ca) or only one of a, b, ¢ (i.e. a
or b or c only)

= total ways =2"+2"+2"-1-1-1=45
(*+ only aor b or c are repeated twice)

= 3.2"=48
2"=16
n=4

Paragraph for Question 90 to 92
Ans. (C)

Equation X2 +kx + %(k + 2) have real roots if

D>0 = k2—4%.(k+2)20
= k+DD)k-2)>0

= kel2, 5] hence probability :%

93.

9.

9s.

= x>0,y>0,1-(x+y)>0
(oo z=1-(x+Yy))

= x>0,y>0 &x+y<l
Now condition for formation of a triangle

=> sum of any two sides is greater than third side

= (1) x+y>l-x+y)=> x+y<l

2
.. 1
(1) x+1-x+y)>y=> y<§
) y+l-x+y)>x=> x<%
plot on x-y plane yA
012

= Probability

e \p[s 2
_ Area of ACDE (O, _) 29
~ Area of AOAB 2
1 11 C A oy
_2%2%% 1 0 (00)(1 ) (1,0
- —.,0
l><1><1 4 2
2

Paragraph for Questions 93 to 95

Ans. (A)

P(w) = P(E, NW)+P(E, NW)
=P(E,)P(W /E,)+P(E,)P(W/E,)
19,28 25 5
310 310 30 6

Ans. (C)

P(s)= P(E, n3)+P(E, N5s)
=P(E,).P(s/E,) +P(E,).P(s /E,)

18,29 2 13
3’10 310 30 15

Ans. (D)

P(Ejz P(E,)P(w/E,)

w/) P(E,)P(w/E,)+P(E,)Pw/E,)
__ 3w _9
1428 95

14
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97.
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Ans. (A)—(8), (B)—>(P), (C)—>(Q), (D)—>(R)

(A) Rectangles can be of sizes
Ix1,1x2,1x3...... 1 x 8 = 8 numbers
2x 2x2x32x 8=7numbers

3x3........ 3 x 8 = 6 numbers

8 x 8 = 1 number

= Total rectangles
=@8+7+6+..1)=36

3C, +7C,+7C;+7C, +7Cs=2"-1=31

157500 = 2232 5471

= Number of divisors divisible by
2,3,5are 2)2)4)(1+1)=32

7! onwards are divisible by 35 hence

remainder of (1! +2!+ 3! +4!+ 5! +6!),

873
when divided by 35 is remainder of — 35

1.e.=33.
Ans. (A)—>(Q), (B)—>(P), (C)—>(S), (D)—>(R)
(A) Odd natural numbers < 100 :
1,3,5,........... 99 = Total 50 numbers

Numbers divisible by 5 are 5, 15, 25, .... 95
= Total 10 numbers.

(B)
©)

(D)

Now to get product divisible by 5, either
select 2 numbers from these 10 numbers
or select 1 from these 10 and 1 from
remaining 40
= Probability
_ 10C2 +10C1 ><40C1
- 50C2

_ 45+400
" 50x49
2

89
- 245

(B) Using Bay's theorem :
5
9 _25
Probability = 5 )

9'5

85C. +8C. +8C, +8C
(©) 5 1 62_:; 7+ Ly

_ 56 +28+8+1 _
- 256

93
256

98.

99.

50 49 48 2 24
D) 525150 29 663
Ans. (A)—(Q), (B)=>(P), (C)—>(R), (D)—>(Q)
Let E, denotes the event that the bag contains i
black and (14 — 1) white balls (1=0, 1 14)
and A denotes the event that five balls drawn

are all black, then

.......

P(E)=-—(i=

P(A/E)=0 fori=0, 1,2, 3, 4.

i

P(A/E)=5= fori>5
5
14
(A) P(A)=)PE).P(A/E))
i=0
1 1
=15 Tc (5C5 °Cq +..... +14C5)
5
L 15C6 _l
T 15°4C, 6
11C 3
(B) Clearly P(A/E,;)= 14C2 -

(C) By Baye's Theorem,

1 3
_PE,).P(A/E,) 1513 :i
P(A/Ey)= A = 65
6
(D) Let B denotes the probability of 3 black
and 2 white balls, then

P(B/E)=0if i=0,1,2 or 13, 14

iC .14_1C
P(B/E) =g~ fori=34, .12
5
14
P(B) = Y P(E).P(B/E))
i=0
- L L e ngic 00,4420, 2,
157C, 3+ L2 3. Lot 3+ 2
_ 5005 1
151°C, 6

Ans. (A)—=(S,1); (B)—(Q); (O)—(R); (D)—>(P)
(AYINDIATIME

I

I

ITINDATME

15
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Path to Swececs

Al;ran%emlents of I's in 9 positions Type of selection | Number of selection | Arrangement
="C.’C.C 2 Alike, 2 others alike 1 417212
Arrangement of remaining distinct letters 2 Alike, 2different 2c’c, 41/2!

= 6! 4 different 1 4!

Total required arrangements
= 3x 2x 1x 6! = 6x 6!

(B) FORTUNATE (D) (500!) = 2%.7%.1
k, <k, &k =82

Number of ways =6+ 6 x 12 + 24 = 102

T
T (500! = (14)%* .1
k=82
101. Ans. (A)—(S), (B)—>(P), (C)—>(Q), (D)—>(R)
TTFORUNAE (A)SRGJ 71 ngzl!
——x2|
Arrangements of T's = °C, x 3 x 2 1123 (1)7212!13! 12
Arrangements of remaining letters (B) S RGJ Z_! x 3! _ N
(all distinct) =7! 2 2 21 (2)°3!1! 8
Total required arrangements = 18 x 7! © SR G J 71 . 71
(©) SWEETNESS 14 1 1 WX =oa
S|E S E (D) Each toy has 4 options.
41.51Y
£ > ;: £ : S number of ways = 4" = [4—5J 4
SSSEEEWTN 102. Ans. (A)=>(R), (B)—>(S), (O)—(P), D)—>(Q)
Arrangements of S's =3 x 2 x 1 (A) Required probability is
Arrangements of remaining (all distinct) — — 4. 5.3 1
lettersg:3! : P(SF)p, 0P lR.e.) .12 11710 22
Total required arrangements (B) Required probability is
= 6x 2x 31=3x 4! = 2P(10p, 10, 1R¢)
(D) CANDIDATE '
AADDCNITE A =32t 3.3
A 12 11 10 22

Arran%ements of
A's ="C,x3x2
Arrangements of

(C) Required probability is
_ P(50p, 50p, 50p)
P(10p, 10p, 10p) +P(50p, 50p, 50p) + P(1Re, 1Re, 1Re)

S = 3 + 3+3+2)
D ° If tt’}?th theB's a}r}g ﬁept If exactlymn i . i . 1
Xap%gzxs In whic the row in which A doesn't appear — 12 11 10
543, 432,321
Arrangement of remaining letters (all 12’1110 12'11°'10 12'11'10
distinct) =5! __ 24 4
Total required arrangement =3x 6 x 11x 5! (D) nguﬁrzeﬁ;?ob;lfili ty is
=33 x 6!
i: P(10p,10p,1Re)
100. Ans. (A)—(Q), B)—>(S), (C)—>(P), (D)—>(R) =1 23!13(10 505 1R
Y P, P, €
(A) Use"C,+"C,_,="*C, 3,2 4 3
121110 _
(B) Number of ways = *C,. *C, = 36 ways 1_ex2 4 3 16
121110

(C) Available digits =1, 2,2, 3,3, 4

16
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103. Ans. (A)—(Q); (B)—>(S); (C)—>(P)

(A) A=2a>—(b-c)?
A=a>-b>-c?+2bc
b>+c?—a’l=2bc-A

2bc cosA = 2bc —% bc sinA
4cosA +sinA =4

4| 1-2sin? A +2$ir1écosé =4
2 2 2
85in2%—25in%cos% =0

- 4tan%—1 =0

A 1

= tanE:Z = tanA:E
(B) tanA = 3k, tanB = 4k, tanC = 5k
In any triangle ABC
tanA + tanB + tanC = tanA tanB tanC
1
= 12k=60k* = k=-—=
J5

3 4

tanA =— tanB =— tanC = /5
N3 N3
sinA sinB sinC :g
2c0s? 06 —2sin0cosH 1
C e = =
© £ 2(cos® 6 —sin? 0) 1+tan®

5n
o+ B = T
tan(a+ B) =1
= tana + tanf = 1 - tana tanf3

3 1 1
fla).£B) = 1+tana 1+tanp
B 1
~ l+tana+tanp +tanatanf
1 1

~ l+1l-tanatanp+tanatanf = 2

104. Ans. (A)—>(R); (B)—>(Q); (C)—(P); (D)—>(S)

(A) There are 5 even powers & 6 odd powers
Number of GP's=°C, + °C,
(B) Let the common difference be 'd'.
365=5+(n-1)d
= 360=(n-1)d
Total number of AP's = Total number
of divisors of 360 =4 x 3 x2 =24

105.

106.

107.

108.

(C) "C,="C,= n=5

D) S 2%(100 +10" +10* +10° +10* +10°)1+2+3)
=60(111111)6=39999960
sum of digits = 54

Ans. (A)—(Q); (B)=>(R); (C)—(S)
Interpret from the venn diagram

H E

9

(A)—>(S) ; (B)=>(R); (C)—>(P)
(A) P(R)= P(T; HTT; HTHTT ; HHTTT)
= 11/16
(B) P(AUB)=0.6 ; P(AnB)=0.2
P(AUB) = P(A) + P(B) — P(ANB)
P(A)+P(B)=0.6+0.2=0.8

P(A)+P(B)=2-08=12 = (R)

50%

2 3
©) PX)=75:P)=7:P@)=p
E : exactly two bullets hit
P(E)=P(XY Z)+P(YZX)+P(ZXY)

no_23, o031 21
24 3 4 43 3 4
1
= pP=7
Ans. 168
12=2.2.3

The number should be of the form a' b! ¢?,

where a, b, ¢ are prime numbers.

For number tobe leastc=2,b=3,a=5
Least number = 2% . 31 . 5!

Sum of all divisors
=2°+2142%)3%+3H(5%+ 51 = 168

Ans. 510

Required number of ways

2 33
= coefficient of x° in 6!(1 +X +% +%J

= coefficient of x° in

17
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= 6'[% i*—;] :510

31 212121

109.

AL EIL, is right angle triangle at E
E is orthocentre

. in ABEC, BE = BC

. C
Sin—  sin (90 + Cj
2 2

C
= BE:atanzzl

Ans. 49
Let H, and H, are

orthocentres of

110.

AAEF and AABC 4 /
respectively
AH, = 2RcosA B
AH, =2R'cosA
distance d =2cos A(R-R")
5 7 2 1
) A
2. 2
8 8
I
815 V15
111. Ans. 35

1
Let B, : pack A was selected = P(B,) = EE

4 aces

Pack A —3 48 cards in 12 different

denominations

112.

1
B, : pack B was selected = P(B,) = = ; Pack
3 ace
3 kings
B % 48 cards gf;cfn

AKQJ 36 other cards

A : two cards drawn all of same rank.
NowA=(AnB)+(AnB,)
P(A)=P(AnB))+P(AnB,)
=P(B,)P(A/B,) + P(B,)P(A/B,)

) 12C1 . 4C2
P(A/B))= "8~
9~ .4 4.3
Cl : C2 + Cl . C2
2
B, B,
A
P(ANB))
P(B,/A) = W
P(B,)P(A/B,)
~ P(B,)P(A/B;)+P(B,)P(A/B,)
) 12C1 . 4C2
12C1 . 4C2 + 9C1 . 4C2 + 4C1' 3C2
) (12)(6) 12
12)©)+O)O)+(H(3) 23

= m+n=35 Ans.
Ans. 3
Area of quadrilateral ADIE is

r
e (1)
tan —
2
Area of quadrilateral DIFD is
I,2
=10 .. )
tan —
tan —
2
@ "
) tan —

18
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B A
S1In—COS —
2 72 2

. A B 1
sin — cos —
2
Use C & D
.(A Bj
sin| —+—
2 2 :g
B A 1
sin| ———
2 2
C
CcOSs —
——2 -3
.(B—Aj
Sin
2
113. Ans. 10
tan 8° 3tan 24°
+
1-3tan’8° 1-3tan’24°
9tan72° 27tan216°
1-3tan®72° 1-3tan>216°
Consid tan 8°
onsider, —1—3tan2 g0
:l %+tan8°—tan8°
8| 1-3tan” &°

= l 3tan 24° —tan &°
8

= —%tan 8°+§tan 24°
Now given expression reduces to -
L tan 8° + étan 24° 23 tan 24° + 2 tan 72°
8 8 8 8
—gtan 72+£tan 216
8 8
—%tan216°+ 273 tan(216x3)°
= ﬂtan 108° —ltan 8°
8 8
= X+y= 8-l =10
8
114. Ans. 3
from given figure r +r, =2r, ...(1)
and 2mr * = mr > + 7r? ..(2)

from (1) & 2) r, =1, =,

115.

116.

117.

118.

Ans. 5

(sinx — 1)* + (cosx — 1) + (sinx)?

= (2sinx + cosx — 2)°

= (sinx+cosx—2)(cosx+cosx—1)(2sinx—1) =0

= sinx + cosx = 1 & SinX:E

Snt

,_,ZTC
2

T T
= x=0-05
Ans. 1
sinx — 1 < O for all x

= sin6x > 0 = 2nMm<6X<2NnT + [

Mmoo r

or 73 36
T T T T

. 0,— |, O0<x<—, —<x<— ..
.In( 2), 6 3 5 (D)
Also 1 + tan’*x —2\/5 tanx <0
= \/E—létanxéx/erl

T T 3n

0,—|, =<x<—
In( 2), g ..(2)

From (1) & (2), X €

[iMe

=a+b+c+ d:—+£+£+3—n=ﬂ
8 6 3 8
Ans. 9
2a = 4sin’*x + cosec’x + sin’y + 4cosec’y
= (2sinx — cosecx)’+ 4 + (siny — cosecy)?

+ 3cosec’y + 2
=6+ (2sinx —cosecx)’ + (siny —cosecy)*+3cosec’y
= minimum value of 2a =6 +3 =9,

when 2sinx = cosecx & siny = cosecy
Ans. 3

= (\/§+tanl°)(\/§+tan 20).,,,(\/§+tan 290)

now /3 +tanl° =tan 60°+tanl1°®

sin61°

 cos60°.cos1°

sm 60°.cos1°.sin1°.cos 60°

cos 60°.cos1°

hence
_ sin6l° sin 62° sin 63°
€08 60°.cos1° cos 60°.cos2° cos60°.3°
sin 89°

c0s 60°.cos 29°

19
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_ o sin 61°.sin 62°.sin 63°......s8in 8§9° _ o
cos1®.cos2°.cos3°........ cos 29°
(as N* = D"
119. Ans. 2
We have

) T , 1n , 2T
=| tan"—+tan" — |+| tan"—+tan
24 24 24

+{(2—x/§)2+(2+«/§)2+(\/§—1)2 +(ﬁ+1)2+%]2+(¢3)2}

tan 5—+co‘[25—7c +1
24 24

Applying (tan?0 + cot?0) =2 + 4 cot?20

=2+4 t2—+7—0+2+cot5—+1
T2 3 12

—?+4[(2+\/_)2 +(o- \/_)2}

85 253
= 2 442)4+3) = =22
3 (2)(4+3) 3

iy b =[ tan* =+t 27 | [ an2 2 tan
4 A 24

z[tan22—n4+cot ﬁj {(2 f) (2+J§)2}
BRI

120.

121.

:(2+4c0t —J 2x@+3)]+22+1)

(L3 +(2+4c0t25—nJ ~1
3 12

=2+4(2+\/§)2—14+6—¥ +2

4-3f -1
=412)(4+3)-5 E—51 10
=42)4+3) -5 =51-
_153-10 143
33
(253 253\ 143 506-143
2a-b)=4737 )7 3773
= -
d b _2£ _E
and (2b—a)= 3 3
286 — 33
_ 286 253=_:11
3 3
Hence log(bea)(2a—b)=2 Ans.

Ans. 26
We have (a cotA+b cotB + ¢ cotC)

) cosA ) cosB
= 2R sinA| — + 2R smB| —
sin A sin B
] cosC
+ 2R sinC| —
sin C

r
= 2R (cosA + cosB + cosC) = 2R (1 + EJ

=2(R+r1r)=2(10 + 3) = 26.
Ans. 5

1
=— \/1+c052x +\/1+cos4x +....+x/1+cosl2x
=7 | ]

= [|cos x| + |cos 2x| + |cos 3x| + .... + |cos 6| ]
. T
at x=—_
5
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T 21 3n 4n Sn 67
=||cos=|+ |cos— |+|cos—|+|cos— |+|cos— | +|cos —
5 5 5 5 5 5
T 2n 2n T T
=||cos— |+ [cos—|+|cos — | +|cos— +|cos7t|+ cos—
5 5 5 5 5

= 3(ﬁ+lJ+2(ﬁ_lJ+l _2 x/§+l]
4 4 4

5
- Wpea] = p=sa-

5 .
then s [p+q]=g x6=5

Ans. 2
Using (m,n) theorem in A ABC (1 + 1) cotO
=1-cot30°—1- cot45°

— cot(9=E
2
309459
B a p a C
2 2
. al2 AD
Using A ADC, sin 45°  sin(0+45°)
AD al/2
\/lz(sinentcose) 1/\/5
B
a _ A11-6y3 323
2" Bl 2
8-243 \/g 1
X I NE)
2 (Beipi-63

123.

124.

125.

8243
W3 1P -643)

V8-24/3

2 fs+243) (1-643)
—m—l sa=2
Ans. 2002

f-1)=0 = a-2b+c=0 = 2b=a+c

= a,b,cinA.P.

Now 1,3, 5,.......... 2001 (1001 numbers)
2,4,6,.ccccuunnn.. 2002 (1001 numbers)

number of triplets of a, b, c in A.P. are

(1001C, +1001C ) = 2. 1001C
However a and ¢ can be interchanged
no. of polynomials = 4 - 1901C,

4 x 1001 x 1000

2
2002000

= 2002 Ans.
Ans. 2275

We have number of quadrilateral '’C, — 15C,
VTGS 1504

=2380—-105=2275 Ans.
Alternatively :

20 15
C C

Number of quadrilateral fromed = s =3 : 3

=25x%x91=2275

Ans. 12

sin x + 2¢cos o cos x = 2

solution is possible if 1 + 4 cos?o > 4

= sin?a

3 1
= cosio > — < —
4 2

T T
= nmn—oant+—
6 6

21
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