/\ Resonance Solution of DPP # 7
Educating for better tomorrow TARGET : JEE (ADVANCED) 2015

Course: VIJETA & VIJAY (ADP & ADR)

MATHEMATICS
B(4?+5]+ME)
1. A C(3i+9]+4k)
(-i-k) ..
D(—4i+4j+4k)
4 6 A+1
[AB AC AD]=| 3 10 5 |=0 = =1
-4 5 5
; BB
2 2
- 2 -
2 [5b5}:£1£:3*/§5
2 2 4
BBy
2 2
Volume=—[a b "} 3J3-5
12
2 k+1 -1
3 2 3 4]=0 = k=%
1 2 1
4. Let PQ = Xi +yj +zk d2=x+y?+ 2
Now, projection of PQ on xy-plane is di d2=d2+ 22
similarly d2=d2? + x2
d? = da? + y? dq? + d2? + da? = 2d?
5. axb =¢
= ax[axb)=axc = 33-3b =-2i+j+k = b =%(5€+2}+2R)
6. a b ¢ non coplanar
= axb,bx ¢, ¢ xa arealso non-coplanar
= a=AbxcC+uc xa+vaxb = 3.a=Mabgd]
(@ . @)(bxc) (& . b)(exa) (& . ¢)(axb)
similarly p & v a= — + — + —
[@a b c] [@a b c] [a b c]
7 Let a, B, ¢ and d be unit vectors along L4, L, L, & L respectively
= a.d=b.d=¢.d = (3-b).d=0
(b-¢).d=0 &(¢-a).d =0= is perpendicular to plane =
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8. Required area = % |ﬁ xDE +ﬁ3xD—E|

N = YN

9. sina + 2sin2f + 3sin3y = 1

also

/BCDE

‘(—i +4])x(4f —2])‘ =7

(1)

[sina + 2sin2B + 3sin3y| < V1+4+9 \/sin20c+sin2 2B+sin?3y as|p.ql<|pllql

sina, + sin?2f + sin?3y > &

10. Letﬁ:af+b}+cl§ & F2:xf+y]+zl2
e e - a b ¢
R CEY A = —=—-==
X y z
1. c=axGé+b
= |c—5|=|é><c| = c2+1— 2b& =c2sin0, where 6 = 3¢
= 2b.8 = c2cos?0 + 1 = 2b (a xC+ ﬂ) = ¢c2c0s20 + 1
= -2 [556} +2=c2cos0+1 = 2[556} =1 —c2c0s20 < 1 = [556} <1/2
12. Letd=oaa+Bb+yC
Now dbx¢ =2a
déxa = 2B
daxb =2y [asé}é{aaé}ﬁ{aés}("::za
Now, (5><5)><(5><8)+(Bxé)x(éxa)+(6xé)x(5xa)
= [é b a}a—za{ﬁ ¢ a}é-za{a adlb-2d = -4d
13. Let equation of plane is X Y, 2 o
a b c
Given that 1+1+l =) fixed point is lll
a b ¢ AAA
X=y+l=2z
P(A, A—1,2)
14.
x#1_ y_z
2 1 1
DR's:2,1,2
2u—7»—1_p—7»+1_p—7» N A=38&pu=1
2 1 2
15. F=x(axb)+y(b xc)+zc x a)
dotwith a, b & ¢ = x=%andsoon
[a b c}
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N | =

(a

xb+ bx¢ + ¢ x3) = ArAABC =|[3 b ¢]T|

X y _ z

16. Line of intersect of plane (1) and (2) is =

Cosy Cosf} cosa

which passes through origin and is perpendicular to the normal of the third plane

£., _ (a+c)cos@+by2sinb+3(a-c)

17. cosa = =

Ja? +b2 +c2./8

for 'a' to be independent of 6,a+c=08&b=0

18. 1=?x(T+j)=|2

= (1=1)x(i+K)=—i-]+k

Now & =2(F x%)=2(i-])

19. ¢ =(2axb)- 3b
= b.c=-3|b? (1)
also, |6|2:4|é><B|2+9|B|2—65.(25><5) = |G12=4[|a]2|bP-(a.b)2]+9|b
-~
zero
= |G| =48 = 1G] = 443 2)
= _ 2
cosO = _bC_ = %lbl = \/E
Ibllc| [bllc] 2
20. cose=i = sinezﬁ
J42 42

A(1,1,1)

Area AOAB = % (OA)(OB) sind L‘L3= ?
A

N[ =

21. 3+2b+3¢=0

o B
L oo s

MY - & asw

42

Taking cross product with a and B,

AG)
BA, °C
6) ©)
- D L AT T N,
axb=—=(c xa)=3(bxc) Now A= —laxb+bxc+cxal=—.2laxb ——.3|c><a|:—.6b><c

2 2 2 2 2
22.  Letf be the new vector = F=ak+pu(i+])
IS 1 1 1
r.k =—— & r|= A=— — &u=%—
72 T > &u=tg

23. ApplyVTPtoget=(1+4a.b)(b —a)

24. Use 3.(bxc)=b.(c xa)=¢.(a xb)

Educating for better tomorrow

‘ /\ Resonance

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PTC024029




25. (a1 +a,) +sin®x(a,—2a,) =0 = ai+a,=0
& a3—282=0 = ﬁ:a_zza_:3 =)
-1 1 2

26. gxr=p

(@xF)xq=pxg=r
= [q|=1&Tr.q=0& - gqxT =p
= Ipl=17]
27. The rod sweeps a cone
AD =1 unit
slant height ¢ = 2 units = r = V3 = volume = %nrzh = 1t cubic units

also, area of circle = n(\/g ¥ =3n

& centre is foot of perpendicular of A in plane = [

wW|N

Z‘_5J
373

A(1,0,-1)

28. Volume:Q
3
ik
= %% o 1 1 ><h:—2\3{E
2 1 -1
= hlj-k|=22 = h=2
forE, let AE:EM=X:1
N _(2x1 1 1 ) g (AER+ (ED) = (ADY
A+1 A+1 A+1

= A=-2o0rir=-2/3
D

4
A C(3,0,0)
(1,1,1)
M(2,0,0)
(1,0,0)
. . : , , 2i-2j—k _ 8i+j—4k
29, The plane is perpendicular to the angle bisectors of the line, which are 31 + é
Lo u
30. .1 =|i|cos60° = '—2| slope = +/3
- T s 2 _ 2 o
also [ —ifP=]ullu —2i] = u2+1—-u=uyu +4-2u = U= 2 -1
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31.

32,

33.

34.

35.

36.

37.

. . . C+a
Similarly q = &r=
B ¥
P L P I PN
Now [p q r]l=—=|a+b b+c c+a|l=——|a b ¢
3J§[ ] 3\/5[ }
Let required vector is T = xa + yb
Now F.(“::J_ri = 2x—y =1

3)

C'(?+2})

O(o) A(?)
b.v. of point D = OB = 2 +21+3K
o.v. of point D' = OB =1 21+ 6K

ODOD 24
|OD||OD| /697

now cosH =
éx(&xb)=(ab)a-(ad)b
= —(i"+]—R)—3 i—j+ ) = 4i+2j-2k = —2(2?—]+R)

Required unit vector = +

[éxa—axé bxG+2axb Gxa 36«:}
1.0 -1
=2 1 0 [axB bx¢ ax5]= 7[6xé axb Bxé}
0 -3 1
a a C
10 1]=0 = c2=ab = a, ¢, barein G.P.
c cb
coso= P9 = ab+bc+ca

|5||5| " aZ4b2 42
we know that a2 + b2+ c?2—ab—-bc—ca>0and(a+b+c)>?>0
1 ab+bc+ca 1 ee{ Zn}

— <" <1 = —— <cosf<1 = 0,—
2 a?+b?+c? 2 3

N
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38.

39.

40.

N —o

k
Normal of plane n = 3|=i+7]-5k
2

W a =

1

Let equation of plane x+ 7y —5z+d =0
W [1H14-15+d] _|2+21-5+d]

N

R IR B N7
= [d| = [18 +d|

= d=-9

equation of planeisx+ 7y —5z—-9 = 0.

(A 2 2i) (?+7]—5R)
Shortest distance = |(—i — j+ 2k ).-————*
J75
_ 18 _ 63
5/3 5
(38 to 40)

L

QBu+2,u+3,2u+1)
PL+1,20+2, 31+ 3)

A(1, 4,-1) L

Now Kﬁllﬁ
A _20-2 _ 3r+4
3u+1  p-1  2u+2
but A = 1 is not possible

N =
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