Resonance Solution of DPP # 6
Educating for better tomorrow ~ TARGET : JEE (ADVANCED) 2015

Course: VIJETA & VIJAY (ADP & ADR)

MATHEMATICS
1. A =tanA (tanB.tanC -1) -1 (tanC-1) + 1 (1 —tanB)
= tanA. tanB. tanC —tanA —tanB —tanC + 2 = 2 (as I1tanA = Xtan A)
2
2 X2=ab ab=10 - a+bcab+bd=10
c dj|c d 0 1 ac+cd bec+d? 0 1
= aZ+bc=1 (1) b@+d)=0 .(2)
c(@a+d)=0 ..(3) bc+d2=1 e(4)
case-l a+d=0
= b=0andc=0 = a=t+1andd= %1
= (a,d)=(01,1),(+-1,-1) = X=1,-I
case-ll a+d=0
= aZ+bc=1 = infinite matrices
3. sin x + cos(k + x) + cos(k —x) = 2 = sinx+2cosk.cosx=2
3
2 <+/1+4cos’k = cosszZ = k e {nn—%,mw%}
4,
In APCD = x =10 tan30° = [%J
5. cotC = N(cotA + cotB) = C?SC =N C?SA + C(,)SB
sinC sinA  sinB
2 2 2 2 2 2 2 2 2
- a’+b’-ct _\|pirctoat at+ct-b —  N=1007=19x 53
4A 4A 4A
6. Considern =2
(A"'BA) = (A'BA).(A"'BA) = A'B%A
b-3
b-3
7. a-3
3 \
3 a-3
.. ab=6s = 2A = 6s = r=3
Now, a’ + b= (a + b — 6)° = (a—6)(b—6)=18
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2bc A 4 A

8. AP = COS— = — C.COS—
b+c 2 3 2
Now, 9AP?+ 222 = 1662 cos? 2 + 2a% = 162 S0 —2) 4 952 =g, (a+3cj(3°_aj +2a% = 18¢°
2 bc 2 2
“C, *Cri *Criz
9. RHS.=|YC, YC., 'C.,
“C, "Gy “Cppp
Apply C3 = C5 + C;
XC, *C,. x+1Cr+2
G, VG4 y+1Cr+2
zc. zC,,, z+1Cr+2
Apply C; —» C, + C4
xC, x+1Cr+1 x+1Cr+2
ye, y+1Cr+1 y+1Cr+2
zc, z+1Cr+1 z+1Cr+2
Apply C3 — C5 + C;
xC, x+1Cr+1 x+20r+2
ye, y+1Cr+1 y+20r+2
2C, z+1Cr+1 z+2 Co.s
10. tan2x=% = x=%%5—g7—g%% = 6 solutions

11.
angle = — 2 ... (1)
radius
4+5+3=21R = R=6/r oA = 2 =28
R 6
ZB=E=£and 2(;=i=2_7T
R 2 R 3
Area of A ABC = 1R2 sin2—7t+sin5—n+sinE
2 3 6 2
_RPIVB 1 L RPIVB43] _ V3(341) 36 | 9V3(V3+1)
2 |2 2 2 2 4 2 2
12. A=0
sin30 -1 1 ]
= cos20 4 3| =0 = sin9=5,0
2 7 7
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13.

14,

15.

16.

17.

18.

19.

We have a2+ pb2+c2+ab+bc+ca<l0 = (@+b)2+(b+c)2+(c+a)3<0
4 0 1

a+b=0,b+c=0,c+a=0 = a=b=c=0 = A=11 4 0| =65
0 1 4

n n— n—1 n-1 n— -1 . on— -1 n— -1
B=A” =AT 7= (7 = (AT = (A7) = (A7) = (a0
2n-2 (n-2)

=((A‘1)‘1) =A° =C = B-C=0

R.H.S. > 0 for all x, the given condition is true for those values of |x| which lie in the I or III quadrant
and the values of x given by B and D satisfy these conditions.

A
B0°\60™N_1/x
X
y AD=y= 2bCcosA = y = 1 = ymax=1
b+c 2 1 -2
X+ —
a 1 1
Z _=Rs<-— = a2+b2< — - By AM.>G.M.
2sinA 2 4
2 2
= a’+b”  jab| = |ab|<%
a®+b? _(a+b)’
now, >
2 2
(a+b)?<2(a®+ b’ < %
B
al2
D
c al2
A b C
From AACD
2 2 2
cosC = 22 =N a+b -c” 2 3b’=a’-c’
a 2ab a
2, .2 2 2,2 2 2 2
Now cosA . cosC = b”+c” -a .ézb tot-at 2t -a’)
2bc a ac 3ac
-3 -7 -5 a -3a-7b-5 a
AB = 2 4 3 b = AB=| 2a+4b+3 |=A| b
1 2 2 1 a+2b+2 1
(3+1)a+7b+5=0 3+0 7 5
= 2a+(4—k)b+3=0 2 4-)x 3 =0
a+2b+2-1=0 1 2 2—-1

= r=1 = a=-3&b=1

A
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171 1 1 1 1
200 A=|12 4|=0 = AM=| a 2 4 |=2a*-3a+2)=0
1410 o> 4 10
1 1 1 11 1
A=|1 a 4 |=3c*-3a+2)=0 = As=|12 a |=0?-3a+2=0
1 o 10 1 4 o
= a=1,2
340
21. M| 2 1 0|=-5K
3 1K
a-t b c
22, b c-t a |[=-t+at’+pt+y=0
a b-t
a b c
productof roots=y=| b ¢ a
c ab
23. AB=A&BA=B
= ABA=A” & BAB=B’
= ABA=A” & BAB=B’
= AB=A> & BA=B’
= A=AZ & B=B?
A"=A & B"=B
Now, (A2°15 + 820152 = (A+B)?*=A>+B’+AB+BA=2(A +B)
(A+ B)® = 2(A + B) -4(A+ B)
(A +B)*=4(A +B)’ = 8(A + B) (A+B)"=2"(A+B)
a?+2"™ 4+ 2p b2+2"243q c2+p
24, A= 2"+p 2" 4 q 2q
a?+2"+p  b2+2™12q c2-r
Ri > Ri—=(R2+Rs)
0 0 p+r—2q
A= 2" +p 24 q 2q =0
a®+2"+p b2+2™'42q % -r
2x-5 2x-5 3 x*-5x+3 2 3
25. f(x)=| 6x+1 6x+1 9 |+| 3x®+x+4 6 9 | =0
14x-6 14x-6 21 7x° —6x+9 14 21
f(x) is a constant polynomial &f(0)=0 = d=0
26. (A) Replace each element by its cofactor.
a b ¢ a b c 32 C2 2ac — b2
(B) A°=|b ¢ a —c -a -b|=]|2ab-c? b? a2
c ab b c a b? 2bc — a2 c?
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27. 2 -1 a|=0 = (a+2)a*—2a-2)=0
a 1 2
28. A’+A+2=0 = AA+T)=-21 = IA| [A+1]=(=2)"#0
29.  LetA= { a b }
c d
2 b
A+AT=| @ Tl csad—(b+cp=0
b+c 2d
- b;C - \/E
b;C > \/E
= \/ﬁ > \/E = ad > bc
= ad—bc>0 = |A|>0
0 b-
IA—AT| = “l=p-c?>0
c-b 0
a; a, a
30. LetA=| b, b, b
Ciy C C3
|A| =as;bycz+abscy+asbyc,—ay;bscy—a, by cs—asz by cy
= det(A) = P1 + P2 + P3 - P4 - P5 - P6 where |P|| =1
|det (A)] < |P4| + |Pa| + [Ps| + [Py| + [Ps| + [P
= |det(A)| <6
Hence option (A) is correct.
Now, applying C; > C; + C, & C; —» C, + C3, we get
elements of 1% and 2" column as even number
o |A] = multiple of 4
Hence option (B) is correct.
31. 8+a+b=13+e+f=10+c=11+d=k
= c=9,d=8,(a, b)=(5,6)or(6,5), (e, f)=(2, 4)or 4, 2)
32.  cos’nx — sin’(nx — n/3) = %
2
2 , 1 1
= COS“7X — | SiNTX.— — COSTX.— | = —
2 2 2
=N cos’nx — | sin? mx.— + cos? nx.g— ﬁsin 2nx | = 1
4 4 4 2
= l(003211x — sinnx) + V3 Gingnx =
4 4 2
= 1 CcoSs2mnx + ﬁsinznx =1
2 2
= cos| 2mx =X | =1 = 2nx — = =2nn
3 3
1
= x=n+— ;Nel
6

1 a -1

A = 0
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Sol.

Sol.

39.

40.

(33 to 35)
:E,Bz E,C=4_Tc
7 7

(33)

(34)

(35)

cos2A + cos2B + cos2C = — 1 —4cosA cosB cosC

n 27 47
=—1-4cos— cos— cos—
7 7 7

. (SNJ
Sin 7 1
=—1-4— 72 _-__

8sin™ 2
7
cos2A + cos2B + cos2C = —%

1+1-a® +1+1—b2 +1+1—<;2 1
2.1.1 2.1.1 2.1.1 2

A= %(sinZA + sin2B + sin2C) = 2sinA sinB sinC

.. 2n . 4xm L M. 21 .
= 2.sin—sin— sin— = 2sin—sin— sin

=

3n

7

a?+p*+c?=7

=2. \/sinzg.sinz27—7Tsin23—77T =2. /% = gsquare units

Q%= P'AP.P'AP = P'A%P
2015 _ pr1p2015p

PQ2015P| = PP|A2015PP| - A2015 - AZOM.A - (A2)1007.A - (1)1007 A=A

PQ°P' = A°

Now, A? = 2A
A®=2A.A=4A

A® = 16A% = 32A =2°A
AAT =1
2a’°=1,6b°=1,3c’=1
36a%b’c? = 1

6labc| =1

= f(x) is a constant function

Here 24 matrices are possible.
Values of determinants can be -8, -4, -2,2,4, 8

f(x) = _

N

A

Educating for better tomorrow

(A) Possible non-negative values of |A] are 2, 4, 8
(B) Sum of these 24 determinants is 0
3
(C)  Mod. (det(A))isleast .~ |A[=+2 =|adj(adj(adj(A)|=| A ["" =x2
(D)  Leastvalue of det.(A)is—8  Now |4 A-'|=16 ﬁ = % = -
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