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MATHEMATICS

EXERCISE-l (MHT CET LEVEL)

@

Directionisnot determined

@

AB = (6-2)i + (-3+9)] + (8+4)k =4i +6] +12k
| AB |=+/16+36+144 = 14.

@

T:é+b+é:4f—]—3f+2]—|2
~i+j-k
. f I+J— |+J—l2

r__

IR
@

The position vector of pointsD, E, F are
respectively

1+ +K, |+k Jand+J
2
So, position vector of centre of ADEF

l{i+j k+j i+k }
== +k+i + + ]
3L 2 2 2

2c. .
_Z k

3[|+j+ ]
@

for aunit cube unit vector along the diagonal

1 A N0
OP=—(@+j+k
NEARRAR

unit vector along the diagonal

1., ~ =
E(Iﬂ_k)

. Cos6O = 1 1+1-1= 1
3 3

(1)
4
2
@

CD =

sotand = 2«/5

Q10 @
AB=2BC , (for collinearity)
Here AB=-2b, BC=(k+1)b
Hence V k eR = AB = ABC.
Qu (@
1 2 3
A4 T7|=0=>A=3.
-3 2 _—
Q12 ()
Since and arecollinear, we have for somescalar m.
=i-j=m (=2i +K))=i-]=-2mi+ kmj
= -2m=1Lkm=-1.
m- L s
= M=-2,50 k=2
Q13 (1)
a=4i+2]-4k = |a|=+16+16+4 =6
b=-3i+2]+12k = |b| =144+ 4+9 =157
c=—i—4]-8k=|c|=+/64+16+1=9
Henceperimeter is 15+ /157.
Q14 (2
Unit vector perpendicular to both the given vectors
is,
(6i +2j+3k)x (3 —6]—2k) _ 2i+3j—6k
| (61 + 2]+ 3k) x (31 — 6] — 2K) | 7
Q.15 (2
Q16 @
Q17 (2
=b+c ....0)
w=b+a ..(i)
Wehave, x=v+w=a+2b+c-
Q.18 (2

It is obvious.




Vectors

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

)

Since given that AC=3AB. |t means that point
divides externaly. Thus AC:BC=3:2

A

(0] b B
Hence OC = 3b-2a_ 3b-2a.
@)
atb_x 5.5¢
2 2

@

Let position vector of D is  Xi+yj+2zk,
then AB = DC

= -2]-4k=(T-x)i+(T-y)j+(T-2)k

Hence position vector of will be .
=>x=7,y=9z=11

€
Since OA =a, OB=b and 2AC=CO

— 2
By sectionformula OC = 3 a

Therefore, |CD|=3|OB|=CD=3b

:@zﬁ#@:%aﬂ’)b

Hence, AD =O0D-0A =§a+3b—a= 3b—:—13a

@

Position vectors of the pointswhich dividesinternally
. 3(2a-3b)+2(3a-2b) 12a-13b

'S 5 T 5

@
AB=-2], Here BC=(a-1)i + (b+1)j+ck

The points are collinear, then AB = k (BC)

Q.25

Q.26

Q.27

Q.28

Q.29

—2j=k{(a-1)i +(b+1)]+ck}
Oncomparing, k(a-1) =0, k(b+1)=-2, kc=0 .
Hence ¢=0, a=1 andbisarbitrary scaar.

@
PQ=3a+3/3b ad RS=2a+2/3b
Hence PQ||RS .

@
Wehave |a+bP +|a—bP=2(af +|bP)

.. 25+ |a-bf=2(9+16) =|a-b|E5
(D) Leta=xi+yj+zk .
Then (ai)i+ (a])j+ (ak)k = a.
@
According to question g = i+ ] +k and
b=i—j+k

ik

axb=[-1 11

’ 1-11

Then

= {[1+1] - j[-1-1)+ K[1-1] = 2(i +])

and |a>< b| —J4+4=2J2

o 2(f+])
.. Required unit vector =+
- 242
it
2
@
A+Bl=|A-§
—J A%+ B2+ 2ABcosh

= A+ B>~ 2ABcos0
Squaring both the sides, we get

A% + B? + 2ABcosh
= A? + B>~ 2ABcos0
or 4A+BcosO=0or cosf=0
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Vectors

(since the scale or dot product is zero). Q60 @3

Therefore angle between Ato Bis90° ab=ac=ab-ac=0=a(b-c)=0

Q30 (3 —=Either b-c=00ra=0=Db=c
ab.=ac=a(b-c)=0 or al (b—c).
—a=0orb—c=0o0ra | (b—c) Q61 (1)
—a=0orb=cora | (b-c) (1) Three mutually perpendicular unit vectors=ab, and
Alsoaxb=axC=ax(b-c)=0 Cab=bc=ca=0.
—a=0orb-c=0ora|(b-c)
—a=0orb=cora| (b-c) (2 Therefore [al=|b|=|c|=1 and ab=bc=ca=0.
Observing to (1) and (2) wefind that We know that
a=0orb=c la+b+cf=(a+b+c).(a+b+c)=|af +|bf

Q31 (3
Wehave s Bao D +|cf +2(a.b +b.c+c.a)=1+1+1+0=3
ehavea+D+C=
or |a+b+c|=+/3.
-]a+b+CE0=|a+b+cf=0 Q62 @
:>|51|2+|5|2+|E|2 Since alb=a.b=0
( B ) la—bf=(a-b)*=a’>+b’-2a.b=25+25
+2(a-b+b-c+¢c-8) =0

L = la-b|=5V2.
A DBibcicA S (a+b).(a+b)=|af +|bf +2a.b
2 Q64 (1)
Q32 (@ |a+b|>]a-bf
Squaring both sides, we get
c(i+x) a’+b?+2a.b>a’+b?-2a.b
A B = 4ab>0.= cosf >0 Hence 6<90°, (acute).
(+7) (i +K) Qe @ N
Parallel vector = (2 + b)i + 6] - 2k
Now, AC=K— | and AB=K—{ Urit vt (2+b)i +6]— 2k
nitvector = —p————"
Let q be the angle between AC and AR - Vb? +4b + 44
1-0-0+0 1 , T : o (2+D)+6-2
cos6 = W = 3 =0=60°= 3 According to the condition, o+ 4b+ 44
Q33(2 Q343 Q354 03633 Q374 =02 +4b+44=0?+120+36 = 8b=8=Db=1.
Q.38(3) Q39(2 Q40(4) Q413 Q42(3
Q.43(3) Q.44(2) Q.45(3) Q.46 (2) Q.47 (%) Q66 (2
Q48(2) Q49(4) Q503 Q51(3) Q52(2 |a+blla—b]:
53(1 543 55(2 56 (1 57(3
8_5823)) R=E %@ Q6(1) Q37 (3 Squaring both sides, we get 4ab=0
Q.59(4) = a Isperpendicular to b.
o Q67 (3
Let r=xi+yj+zk.
. L , ab=(2-4-1)=0=L=-2.
Since ri=rj=rk =>X=Yy=Z...() 068
AlSO |1 |= X2 +y? + 2> =3= x =+/3 , {By (i)} [=i+4j
Hence the required vector r=+y/3(i + j+k). Therefore, vector perpendicular to L = 2.(4i - j)

Trick : Asthevector +/3(i +j+k) satisfiesboth the
conditions.
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Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

A

. A . .
.. Unit vector is N But it pointstowards origin

—4f+]

N

. Required vector =
@

. 1
14c0s60°, 14sin60° or 7,? or 7,74/3.

@
] b.a/ab |a| 7
RequwedvalueZm mZmZg-
@
ab ab

Projection of aonb =|a|cos0 =[a| =—
) |allb]  |b]

_ 44+8+7 _19 _B
J16+16+49 81 9

@
(axb)? =(|a||b|sin6)?

2
= (4.2sin30°)2% = (8%) 4% _15.

€

i ] Kk
1 2 3
3 -2 1

A=laxb|= =|8i +8]— 8Kk |=84/3.

@
Let p=2a-b and q=4a-5h.

Then px q=(2a-b) x (4a—5b) =-6(ax b)

LT 1. .
=-6|al|b|sin—n=-6x—=n=-3V2n.
lallblsin 7
Hencethe area of the given parallelogram
_ilpqu—i
2 J2
@
Unit vectors perpendicular to the plane of aand b
_ 4 axb
|laxb]

| BRI LGRS EL)
-. Required vector is ‘(i S R)x (=14 + k)‘

B R ) P e I

\/E \/5 and—2

Q.76

Q.77

Q.78
Q.79
Q.80
Q.81
Q.82

Q.83

Q.84

Q.85

©)
a(bxc)=0or (axh)c=0.
()

a

Il
|
=~
T
Il
X,
>
+
—
+
—_
T
X
N
=~
o

10 -1
[abc]=abxc=|x 1 1-x
y X l+x-y

:1[1+ X—Y—X+ xz]—[xz—y]
=1-y+x—X+y
=1

Hence [”46] isindependent of x and y both.

@

@

@)

(©)

@

Leta=3{-2j-k, b=2{+3]-4k, c=-i+]+2k
and d = 4i +5)+ 1k.

Since the points are coplanar,

So, [dbc] +[dca] +[dab] =[abc]

4 5 214 5 2l la 5 2
=|2 3 —-4+-1 1 2|+|3 -2 -1
11 2| |3 -2 21 1|2 3 —a4
3 -2 -1
-1 1 2
:>40+5X+37—k+94+137»=25:>xz_i;‘G_
@
bxc+cxa+axb
p+Q+r=
[abc]
(@+b+c).(p+q+r)= [abc] +[bca] +[cab] _
[abc]
)
Volumeof cube =[abc]
12 4 3 2 1 1
|8 -12 -9|=12|8 -3 —3|=369%.
33 -4 -24| (33 -1 -8

@
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Vectors

Si ncex i'sar!onjzero yector, the given conditionswill — {(10-15) - j(~10-5) + k(15 + 5)
besatisfied, if either (i) at least one of thevectorsa, b,

ciszeroor (ii) isperpendicular to all the vectors In = -5i +15]+ 20k = 5(-i + 3]+ 4Kk)
case (ii), arecoplanarandsoabc =0
Q86 (¥ Q922 (@
2 _3 4 ac=1and b.c=1
V=1 2 -2|=|-7|=7 cubicunit. Giventhat (ax b) x c= (c.a)b— (c.b)a=pb+1ra
3 -1 1
where p=c.a=1A=-(c.b)=-1
Q87
o Su+i=1-1=0
inXk:kaZO- Q93 (4)
Q88 (4 ax[ax(axb)] =ax{(a.b)a—(a.a)b}

Asweknow, ax (bxc)=(a.c)b—(a.b)c ...... Q) _ (a.b)(axa) - (a.a)@xb) = (ab)0+ (a.a)(bxa)

ax(bxc):g (Given) =(a.a) (bxa)
o 94 (@4
From equation (i), ° (Rgzqui red distance
(a.c)b—(a.b)(::g or (ac—%)b—(a.b)mc _|d-an| 5-(2?-2]+3|‘<).(i‘+5]+|2)\
onl | V1+25+1 |

Comparison on both sidesof b and ¢
5-(2-10+3)| 10

a-C—£=O, ab=0 ZI

? Vi | 33
1 1 O
:>|a||C|COSG—E:>(1)(1)cose_5:>e_60 0% (1)
orab=0..0=90° Q9% (I

Since a, b and 3xp are non-coplanar, hence
r =xa+yb+z(axb) for somescaarsx,yandz.
Q89 @ Now, b=rxa= {xa+ yb+z(ax b)}>< a
(ix)+(x])+(kxk)=o0.

Sotheanglebetween withb and c are and respectively.

090 @ =y(bxa)+Zz(axb)xa]=-y(@axb)-z[ax(axb)]
' - _y(axb)—2Z[(a.b)a- (a.a)b]
rax(bxc)=(ac)b-(ab
. . (i) A(a?)A fa * =-y(axb)+z(@.ab f{-ab=0|
cac=(+]-k.0-j-k=1-1+1=1

1 1
A A A A A — = —_— = —_— b
ab=(+j-K).(-j+k)=1-1-1=-1 =y=0and 2=y = r=xar = (@xb).

wax((bxc)=Db-(-1c

Q97
=b+c=i-j+k+i-j-k =2i -2j For point p ontheline y =3 +tb
Qo1 (@) .. PC=(c-a)-tb, PCLb
. R . c-a).b .
Pk ~l(c—a)-tb].b =0 or t=" bz) (i)
AxB=[1 -2 -3[=i(2+3)-j(-1+6)+k(1+4)
2 1 -1 tb r=a+th
A=<
= 5{ - 5] + 5k
\Ka
L i j k
Now (AxB)yxC=|5 -5 5
1 3 -2
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Q.98

Q.99

Q.100

Q.101

Q.102

Distance of c fromline |PC|= d =|c-a~tb]

d=[c—a-

m—@bMJ@—mbb—@—abw
b2 | | b |
bx@—axm:|bmc-axbwnqr

a-|
|

(+b.L(c—a) x b)

d:|(c—a)><b|
bl

@
Here g =g and n = 2i + j+ 2k)

.on 2i+j+2k 2. 1. 2.
CA=—= =i+t gk

==l +]+
In] +4+1+4 3 3J
Hence, the required equation of the planeis

2. 1. 2|2 _g o
r. §|+§J+§ =0o0orr.(2i+j+2k)=24.

©)

Thegivenlinesare r =a; + Aby,r =a, +pub,
where a, = 3i - 2j- 2k, b, =i
a,=i-j+2k, b,=]j
|byx b, [=[ix]l=lk=1
Now, [(a2 — &) by bo] = (a2 —&g).(by x by)
= (=2i + ]+ 4k)(K) = 4
.. Shortest distance
_[ag—ay)(b—by)] 4

—=4
| by x by | 1 -

@

It is obvious.

@

The equation of aplane parallel to the plane
r.(4i-12]-3k)-7=0iSr.(4i -12]-3K)+1 =0
This passes through 2j - | - 4k

Therefore, (2i - j - 4k).(4i —12j-3k) + A = 0

= 8+12+12+A=0=>A1=-32

So, the required planeis r.(4i —12]-3k)-32=0

@

Q.103

Q.104

The equation of a line passing through the points

A(i-]+2k) and B3 +j+k) is
r:(f—]+2|2)+%(3f+]+l2)

The position vector of any point Pwhichisa

variable point ontheline, is

(i—]+2R)+x(3?+]+R)

AP=A(3 +]+K) =| APE W11

Now,if 2 /11 =311 i.e, A = 3 thentheposition

vector of the point Pis 10i + 2] + 5k .

If 2411 =-3/11, i.e, 1 = -3 thenthe position

vector of the point p is -8 - 4] -k .

@

@

As plane is paralel to a given vector = Normal of
plane must perpendicul ar to the given vectors. Given
point to which plane passes through is (2, —1,3).
LetA, B,Caredirectionratiosof itsnormal.

.. Equation of planeis,

A(x-2)+B(y+D)+C(z-3)=0

Plane

Normal of plane ——nv8!

Parallel vector

Now normal to plane Ai + Bj + Ck isperpendicular

to the given vectors a = 3i + 0j— k and

b=-3i+2]+2k
3A+0B-C=0 0
—3A+2B+2C=0 ... (ii)

Solving (i) and (i) we get, A =£:E
2 -3 6

..Equation of plane be

2(x-=2)-3(y+)+6(z—3)=0

i.e,2x-3y+6z-25=0

Mut Cer COMPENDIUM




Q.1

Q.2

Q.3

Q4

MATHEMATICS

Vectors

EXERCISE-Il (JEE MAIN LEVEL)

@

Clearly triangleisnot possibleasv, + v, +v,#0

Since vy =V, +V,

Hence v,, v,, v; arecoplaner

3

These forces can be written in terms of vector as

~ ks ko~ = K ~ Kk =
Ki, —i+—j, Kj _ Ky R
\/E \/E and \/E|+\/§j
k
K k
ML
/4

Resultant = ki + (k +v2Kk)]

magnitude = \/kz F (k2K = kyd+242

@
If given vectors are coplanar, then there existstwo
scalar quantities x and y such that

2?—]+I2=x(f+2]—3l2)+y(3f+a]+5l2)

Comparing coefficient of f ] and ¢ on both sides
of (1) weget x+3y=2, 2x+ay=-1, -
3x+5y=1 ....(2)

Solving first and third equations, we get x=1/ 2, y=1
/2

since the vectors are coplanar, therefore these
values of x and y will satisfy the equation

2x+ay=-1

21/2)+al/2)=-1= a=-4

@

Beforerotation 3 = 2pi +

after rotation & =(p+1)i'+ ]
Since length of vector remains unaltered

V4p2 +1 = (p+1)% +1

Q5

Q6

Q7

Q8

= 4p*=(p+1)?
= pt+tl==+ 2p

= p=1or 3

)

d=(212,-14) |bl=10
b=2a

IbP=27%|af
100=72(8+1+16)
A2=4 = A=12
2a+b=0

@

AB =67 -10] +3k
AD =27 -51] -2k
AB. AD =0

S0 not a square or rectangle |A_B| # |ﬁ| so not a
rhombus.

(©)
A()

AB =(3,0,4)

&
,0)7)
7

B
(3,0,4) (5-2,4)

E :(51_21 4)
Let A beorigin.
D isthemid

point of BC
D(4,-1,4)

Nj = (41 _11 4)

|AD =16 +1+16 = /33
@

a(b+c)=0 (i)
b.(+a)=0 (i)




Vectors

Q9

Q.10

Q.u

Q.12

¢.(a+b) =0 ...{iii)
Add all equation 3 +b.¢ +c.a=0

|a+b+6|=|af +|bf +|c +0
= J9+16+25 =52

@

A (21_11 _1)' é
é :(a1_31_1)

(a—1)(a=2)=0=a=1land2

=(1,-3,-5),

@
(axb) (a-b) =676
(ja-{Bsinen) + (- [6|coso) = 676
—a’h’sin® 0+ a’h’ cos’ 0
- 676| ()" =1]

a’b? (Sl n? 0+ cos? 9) =676

, 676 _676
a — =
b2 4

A= =

@
Let @ betheangle between the line and the normal to
the plane. Converting the given eguations into

D =13

vector form, we have
T = (—i +3K) + A(2i + 3]+ 6k) and
r-(10i +2j—11k) = 3
Her, b=2i +3j+6k and
n=10i +2j—11k
|2 + 3] +6K)- (107 + 2] ~11K)|
| 22+ 3 162107 + 22 417 |
40 8
=—$0 sin
7><15‘ ‘ %= (ZJ

Q.13

Q.14
Q.15
Q.16

Let 6 be the angle between b and c.

Given. |b><c|=\/E
= |b|lc|sind =15
. V15
=sinf =
|bllc]
. 15 15
=sin0 = =—
4x1 4
15 1 1
cosO = 1——
Ji6 4

Now given, b—2c = ka:>‘b—2cz“la2‘
= |bf +4|c|-4(bc) =2 |af
=16+4—4|b||c|cosb = A’

=20-4|=A"=)\° =16(.'. cos0 =—%j

=i=14

@
Let the required vector be

V:xf+y]+zI2, then

v-(i+]—312)=0:>x+y—3z=o

\7-(?+3]—2f<):5:> X+3y—-2z=5 _ii)

\7~(2?+j+4f<)=8:> 2X +y -4z =8 _iii

Subtracting (ii) from (i),we have
—2y—-z=-5.2y+z=5 (iV)
Multiply (ii) by 2 and subtracting (iii) fromit, we obtain
5y-8=2 .. (V)
Multiply (iv) by 8 and adding (v) to it, we have
2ly=42=>y=2 .. (v)
Substitutingy = 2 in(iv), we get
2x2+z=5=7z=5-4=1

Substituting these valuesin (i),we get
X+2-3=0=>x=3-2=1

Hence, the required vector is

\7:xiA+y]+zI2:iA+2]+I2
)

@
@

Mut Cer COMPENDIUM



Q.17

Q.18

Q.19

Q.20

Q.21

MATHEMATICS 9

F,=(41-3F, =3 1-1)

ds =(5,4,1)-(1,2,3)=(4,2,-2)

work done= F,.dS +F,.dS =24+16=40
@

|&d-bl=8 =IaP+[bF- 235 =64 (i)
|a+b=10 = [aP+ bR+ 235 =100 ..(ii)
Add (i) and (ii) equation

2laP + 2P =164
Ibp=82-25

bl= {57
@
Diagonalsare 3 +p =(3,0,0)

and - =(1,2,2)

Q.22

' e—l— sinf ==
[ul|v]sin =5 " 6

As 0 is acute angle than only one value possible

@

i=a-b.v=a+b,|alsbl=2

|Gx V| =]|(@-b)x(@+b)|

=|(@-b)x(@a+b)]

=2|axb |=2|al|b|sin® Q.23

2o (D) ]
zz'a”b'wal||a|||b(|a) =2.f16- (ab)’

@

by +3¢ Q.24
C
ooa

1, —
Areaof AAB.C = > | AByx AC, |

1.~
Areaof AABC = EleC|

Area of AAB,C, 25
Area of AABC ~ 64°

Ratio=

€)

Given
(a-d)-(0-¢)=(b—d).(c-a)=0
= DA.CB=0 & DB.AC=0

A(a)

(d)1p

c(c)

B -
(b)
AD1LBC&BD_LAC
Hence D is orthocentre.

@

A vector normal to planeis (é—B)x(é—B)

= axa—éXB—Bxé=—(é><6+6><6+5x5)
a)

al

unit vector = +

(axb+bxc+c
axb+bxc+c

X
X
@

|€,-6,|12<1= &,°+6,°-26,.8,<1
= 1+1-2co0s(20)<1

Vectors




Vectors

1
= 2c0s20>1 = Cosze>5

s T
20 e {0- gj = 96{0- Ej

Q25 @
11
a=(1,x,3)cose=ﬂ
b =(4,4x-2,2)
,__ab .
cosO == =21]a
11 4+ x(4x-2)+6 = 2 andx = 20
14 = 2|a|2 =>x=2an x-—17.
Q26 (2
5. :(_21 11 1)1 6 =(11 51 0)1 6 :(41 41_2)
d=3a-2b

=3(-2,1,1)-2(1,5,0)
=(-6,3,3)-2(2,10,0)=(-8,-7, 3)

Projection= |a|cose

_1d| d¢ _dc -31-28-6
“Ud)E T 1€ T V16 +16+4
= =1L

Q27 (1)

4, =ACxAB = (C-a) X (b-3a)

52=D_B’><E£ ZBXE

A(3) B(b)

4, =DCxDA = ¢xa

a, =DAxDB =axb

Q28 (@
a=(11h)p=(111

Q.29

Q.30

g i

¢ =(2,-3,0)
v = ax(bx¢) = (ac)b—(ab)c =(-7,8,-1)

3 s aoa
Reqd. Vector = 114 (-7i+8j-k)
©)

OA =3-, OB = b& OC = ¢ areunit vectors and
equally inclined to each other at an acute angle 6.

A
.. ABCisanequilateral triangle

and AB = OA? + OB? — 20A - OB cos6
. Areaof AABC

AB? = V3. 2(1-c0os0) = —
4 4 2
If Gisthe centroid of the AABC, then

(1—cosb)

OG=%|€1—+B—+E|

=%\/a2+b2+cz+2€1-5+25-6+26-é

= i\/1+ 2c0s0
J3

- [a b €] =Volumeof paralelopied
=0G x 2ar(AABC)

= 2-%\/“ 2€0s0 x % (1—cos06)

= (1-cosb)+/1+ 2cos6

1

f/\/)e know, scalar triple product
[abc |=a(bxc)=(axb)c

consider [é+ bb+cc+ é]

Mut Cer COMPENDIUM

10



Q.31
Q.32
Q.33
Q.34
Q.35
Q.36

Q.37

Q.38

Q.39

Q.40

MATHEMATICS

Vectors

V. =[a+b b+C ¢+3] =2[a b ¢]

~(a+b){(bx¢)+(bxa)+(cxc)+(cxa)| ST
~(a+b).{(6xc)+(bxa)+(cxa)l S —Z
=
(.‘éx:O) ['f i
_ _ so m=2
a(bxc)+a(bxa)+a(cxa)
o o - Q41 (3
b.{(bxC)+b.(bxa)+b.(Cxa -
{( ) ( ) ( )} a.a a.b a.c
= abc | +| aba |+ [aca] + | bbc | b.a bb bé|=[abé?=a=16
. - ca cb cc
= | bba ]+ [ bca|
(By definition of scalar triple product) 042 @
:[ééb]—o,[éb”]:Oand[béé]:O 3, b, ¢ arenon-coplaner = [é b 6]7&0
=| abc ] +[ bea | = 2] abc| [a+2b+3¢ Ab+4c (21-1)¢]
@ . .
%) = (3 +2b+36) . [(\b + 48) x (2 — 5]
4 ~ -
53; =A(2r—1) (@+2b+3C) - (bxC)
g; =v@-n[d b ¢]
ax(2bx8)=b = 2|(@e) - (@.b)c|=b Q4 (3
R a, a; ag |ay by ¢
=—ac=> a.b=0 b, b, bg a, b, c,
@ C; C, Cgljag by cj
all(bxc) = a = L(bxc) R
aa ab ac
o e o a.a a.c aa 0 S o o
aso (axb)-(axc) = gg gg = aoa P e Givengz—0 & cb=0=Pa b.tj b.c
' ' ' ca Cb cc
=1af (b.c)
@
. laf  |allblcos= 0
[axb,bxc,cxal =[abc] =0 6
[a+b,b+C c+a]=2(abc]=0 = |a||b|cos% |b 2 0
@ B 0 0 lc|?
r(a+b+c)=0
= (abcl+m@abcl+n@abc]=0 -
- =[cP[ [af? + |bf — [a? [bf cos” —]
or (/+m+n)[abc] =0 6
or {+m+n=0 3 1
@ i = cF |af? [bP [1_2} =7 IcPlaF[br
Voa=1[a b €]
11




Vectors
= Bisontheline|| to base OA

Q48 (3
LetDisof conline

Q4 (1

AC= (1)2 + (-2)% + (1)
AD =proj. of AConAD

éB=1! éé :1
s a s _1(6) +(=2)(-3) + 1(2)
b+c+k =i+]j+k=a. - 7
AD=2
Q45 (O So shortest distance (CD)?=(AC)?—(AD)? =6-4=2
m m+1l m+8 D=2
m+3 m+£71 m+5 Q049 @
m+6 m+7 m+8 ¢ =(2,-2.3) + (1,1 4)
R —>R,-R, F.(1,51) =5
R,->R,—R,
(2,-2,3)
3 3 -3 = %
a e
= -3 -3 -3 = — Ie,'
%
m+6 m+7 m+8 i
(0,1,0)
1 1 -1 Eﬁ =1-5+4=0
of 1 1 1 So line and plane
m+6 m+7 m+8 arepara”el

Let apoint ontheplane(0, 1, 0)

=-9[m+8-m-7]-1[m+8-m-6] —-1[m+7—m-6] distance = [ b | cos 0

=-9-2-1=-12.
ab ab [2-15+3] 10

Q4% @ B YT T Y T N

d=i+] b=2i-k

Fxa=hxd () oo @

Fxb=axb - (ii) Q52 (3

Add (i) & (ii) Q53 (1)

o o Q54 (2

Ix(@xb)=0 =7 =(@E+b) =(3,1,-1) Q5 (2
Q47 Equation of Altitude or planeis

F = i-2i+ 2k + A2+ 39)
Letapoint of line

X=1+2A

y=—2+3)

z=2-2\

Put there point in the of plane

OA x OB = afixed vector (L+20)7 +(=2+30) ] +(2-20)k)
= | OA x OB | = const. number (2i+3j—212) +312=0
= AOAB = const.

12 Mut Cer COMPENDIUM




Q.56

Q.57

Q.58

Q.59

MATHEMATICS

and find |

Put the value of | and get two point

Be cause Intersection point is nidpoint of Requred
point and given point

@

(2i +j+2K).(3i —=2j—mk) =0
=6-2-2m=0o0orm=2

@

i
Normal Vector n = |2
1

Let A = o +Bj+ vk . If @ istheangle between vector
A and plane then 90 — 6 will be the angle between
normal and plane

50 -5 -5y
5\/5\/(12 +p2 4y

cos(90-06) =

n_ 2
Sin?0 = % = By=a(f+7)|.

@
A.X=C
AxX=B

take crosswith A

Ax(AxX) = AxB

o

Ax
|2

CA

X

> |

(€)
and AxB=AxC

O

= A

>
o

AxB=AxC
Ax(AxB)=Ax(AxC)
(AB)A—|APPB=(AxC)A-|A]> C

B=C

Vectors

EXERCISE-III

= Ax(x-1)+1(2-2x)=0
= Ax*—(L+2)x+2=0
D=0

(h+2)"-81=0

=>A=2

0003

Given that are non coplanar

o
o
ol

The adjacent sides are

S(4-2j+2k) =2 -]k

and 226+ 4] - 6K) =T + 2] -3k

3‘ = i +7]j+5k magnitude

=\1+49+25=/75=53

1

ol

(axb).
c

Projectionof axb of €=




Vectors

[abg a=4+1+1=6
~Jo+16+144 b=v114+1=46
3 5 _ ab=2M+ (-DQ+OM
~Llabe]-Lh 4 - =1
13 13 I
3 4 12 a-b
COS@=a—H
182 Ght
EER— i1
cos6 = &
Q5 2
9 103
Since 3 and p arecollinear Q _
c=a+3b

S a=mb _ _
) a m( 51l € .c=(a+3b).(a+3b)
i—]=m(=2i +]
SR [c|' =aa+3ab+3ab+9bb
i —J=-2mj+mkj
- —2m=1andmk=—1 ¢’ =a.a+6a.b+9[p’
]
) 6 =[a + 6[a] Bl cos >+ ofpf
k= |e|:4+e(2)(3)%+9(9)
k=2
[c|' =85+18
Q6 067 i
Let p=a+(x+1)b.q=(2x-3)b-a [ =103
P and g arecollinear Q10 7 -
p=kq (o B)= ~10i +9j + 7k
) o . (ax7)= 4T-3] K
a+(x+1)b= k| -a+(2x-3)b] (@ xB). (o 1) = (-10) (4) + (9) (-3) + (7) (1)
1=-k and (x+1)=(2x-3)k =—40-27-7
k=-1 (x+1)=(2x-3) (-1 =—74
3x=2
Sx=2/3
PREVIOUS YEAR'S
Q7 2
Since the vector MHT CET
coplanar. Q64 Q74 Q38(2 Q.9(3 Q.10(3)
L3 QU2 Q122 Q.I13(1) 0Q14(3) Q.I5(2
- Q16(3 QI7(4) Q.18() QI19(2 Q.20(3)
2 -1 4|=0 Q21() Q2204 Q233 Q24(1) Q25(2
3 2 «x Q26() Q272 0283 0293 Q3001
B Q31(2) Q32() 0333 03473 035
Ux-8)-3(2x~12)-2(4+3) =0 Q36(1) Q37(4) Q382 Q392 Q40()
—X-8-6x+36-14=0 Q41(3 Q422 0Q43(3) Q44(l) Q45(4)
—x+14=0 Q46(1) Q47(1) Q48(2) Q49(4) Q50(3)
X=2 Q51(2 Q52(2 Q534 Q54(1) Q55(4)
Q8 0167 Q56(2 Q57() Q584 0593 0Q.60(2
a=2i—j+k and b=2i +2] +k Q613 Q.62(4)

14 Mut Cer COMPENDIUM



Q.63

Q.64

Q.65

Q.66

MATHEMATICS

@

Let pointA =(2,3,-1) and point B = (-2, 4, 3).

Now the position vector of linejoining A and B,
AB=0B-0A

=— 21 —4j+3k-2i —3j+k

=— 4 -7]+4k
Againleta=AB=— 4i —7]+4k
and b = 4i -3j+k

Then, ab= (-4 -7+ 4k).(4i - 3]+ k)

= o |bf sin? 0+ [af’ bf° cos?
= |a|2|b|2(sin26+cos2 e)

= [af*[bf" x1=[af"|of
= lax b’ =af |bf* - (ab)?
FromEq. (i), weget

&% = [l |of - (ab)’]

&=\l +[bf - (ab)’

Vectors

=—16+21+4=9 Q67 ()
= (-4)" + (-7)" + (4 r=(i+i)en(2-j+k) 0
=16+49+16 =9 r=(2+j-k)+u(s-5j+2k) i)
Now projection of bon a ) )
( b) Comparewith vector equationr =a+Ab
a 9 foa o a o A
S Sikee S | a=i+j=2-]+k
|a| 9 S - 0 N
@) a,= 2i+j—-Kk,b, =3i -5j+2k
a=3-2j+k ) 4| (Bxb,) (2, -a)|
s A = (i
b=2i — 43k (i) lb,xb,| | (i)
Multiplying by 2 both sides, we get RN
foa a )
2b—4|.—81—6km _ (i) bxb, =2 -1 1
Subtracting Eq. (iii) from Eq. (i), we get 3 5 2
a—2b=(3?—2]+|2)—(4?—8]—6|2)
f o b,xb, =i(-2+5)—j(4-3)+k(-10+3
=—{+6]+7k e ( )= 1(4-3)+k( )
=3i—-j-7k
= (2" +(6 +(7)" =86
2 2 2
@ by by = J(3)° + (1) +(-7)
Leta=2{—j+k, b=i+2j-3k, c=3 +2j+5k Also az_alz(2?+]—|2)+(?+j)=?—|2_,_(iv)
Now given vectorsa,b,c will be coplanar if
a(bxc)=0,i.e.[abc] =0 (3,_1_7|2)([_|2)| 32047 10
d: = =
2 -1 1 /59 ‘ | V59 | /59
1 2 -3=0
3 5 5 Q68 (O
L et vector r be coplanar to aand b.
=2(10+3)+1(5+9)+1(1-6)=0 r=a+tb
o oI Given,a= i +2j+kb=i-]+k
1 andc=i+j-k
We know that area of triangle= —|OA x OB| o o
2 :>r=(i+2j+k)+t(i—j+k)
1 . R R N
A* =2 laxb) ) = (L4 t)i +(2-1)]+ (14 t)k
Now |a>< b|2 +(a.b)2 Theprojection of ralongwithc=1/,/3
15




Vectors

Q.69

Q.70

Q.71

(given)

r'°=i:>(2—t)=i1:>t=1or3

:>_
d V3
Whent =1, wehaver = 2i + ]+ 2k

whent =3, wehaver = 4i +j+4k

©)

v uvw] =ju(vxw)|
k

3

O B —o

i
VXW =12
1

=1(30)-j(6+1)+k(0-1)
=3-7]-k

Now, ‘U(Bf—7]—k)‘ = |u|/59 cos®

and

So,bx(a,-a)=

or 1=0+0j+0k+2(2 - j+2k) .()

x-1 y-1 z-1

2 -1 2

= r= (f+]+l2)+(2f—]+2l2) (i)

Now, distance between lines (i) and (ii) isgiven by
bx(a,-a

d= —(|b| ) ..{iii)

Now,a,—a = i+j+k

ik
2 -1 2/=3i+3k
1 1 1

and |b|=+/4+1+4 =3

- Maximum[uvw] = /59 .. Ju|=1, cosq< 1)] ‘_3f+3|2‘ 32
2
- FromEq. (iii),d= "———=——=+/2
M q. (iii) 3 2 V2
L et position vectorsof AABC are
A=4i-2],B=i+4]-3k,C=—i +5]+k JEE MAIN
Q1 (@
A Area of parallelogram
i j k
£ ‘axB‘z a2 -1 =157 +4)
B ¢ -2 a 1
Let /ABC=q
= BA.BC=|BA||BC|cosq . . .
:H(2+a)if(a72)j+(az+4)ku:1/15(a2+4)
BA.BC
= C0SO= RAllR~
77 [BAllBC] = J@+2)? +(a—2) +(a® +4)° =15’ +4)
_ AL (A b =a*+ 1002+ 24 = 150 + 60
BA =0A-0B= (4 -2])-(i +4]-3k) B 3620
=3 -6j+3k =(a:—§)(a2+4)=0
= o=
BC=0C-0B= (—i\+5’j+l’%)—(i\+4’j—3&) 2|é|2+(aB)|B|2
= 20 + ]+ 4k |§f:a2+4+1=a2+5
BA.BC=-6-6+12=0 ,
W = .2 _ 2
BABC 0 ‘b‘ =a‘+4+1=a"+5
Now, coSg= rallr] [--BA.BC=(] .
|BA||BC| ab=-20+20a-1=-1
T
= 0=— ColBAR a(2 R R P— 2 2 _ 2 _
2 ~2|af +@Db) |bP=2(a?+5) - 1(a?+5)=a?+5=14
&)
Givenlinesare Q.2 €)

X_y z:>x—0=y—O=z—O

2 1 2 2 1 2

(QX(2f+IZ))X(3f+%]+2I2j

16
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Q.3

Q4

Q5

=(2i —13)—4k)x 3i+3]+2|2
(A=) 5 k)

Q7

i ]k
(6+2a=|2 13 -4
3 1 5
2
a=3i +2 -5k
Projection of & onvector 27 +2 ] + kis
_(2d+2j+2k) s
.T—S
@
ac_1
el 3
a+6+2 10
= fl+4+4 3972
ik
and|3 B 4 =6f+]+|2
1 2 -2
=>2-8=-6=P=1
=>a+p=3
¢s)

Pi¥.(2i+]-3k) =4
P :2x+y-3z=4
X-2 y+3 z-2
0 1 5 |
-1 -1 0
=-5x+5y+z+23=0
16, o, B bethe dr'sof line of intersection
2Xx+y-3z=4
—5Sx+5y+z=-23
for dr'sof lineintersection

P:

2

X _ -y _ Z _
1+15° 2-15  10+5 =
=x=161,y=13),z=15A=a=13&B=15
a+pB=13+15=28
@

AB|ACIF 1-9—4_1
2" 6 2

=a=1

a, b, ¢ arenon-collinear if o =2

Q6

Which is smallest positive integer
GivenpointsB(2, 2,4), C(3,-2,5)

5 9
id poi BC=|=,0,~
mid point of (2 ZJ

/9 9 /82
jan, AM =, |—+16+— =, [—
length of median, 2 2 >

©

a=i-2j+3k
b=f+]+l2
ab=1-2+3=2 ()

(i)
Equation (i) and (ii) are contradicting
(©)

b = afexa”
|b|2 +|(;|2 _%b.E= 4{|C|2 |§.|2 Sinzl—nz}
1+|é|2 _ 2(B~E) _ 4{|(:|2 (1)[%_) }
18" =4 02

8

220 =[¢f (V3-1)°
[(@—1)2 + 2}|6|2 =2

(3+1+2-2V3)[¢* =2

Vectors

MATHEMATICS 17



Vectors

7
_ 36[3; 33J =6(3+43)

Q8
(a+b)?+4|axbP + 4a+b)-(axb) =4

[1+1+2a-b]+4[sin?0]+0=4
(2+2cos0)+4sin?0=4
4sin?0 +2cos0 -2 =0
2(1-cos?0) + cosf—-1=0
2¢0s?0) —cosf -1 =0
(2cosH +1) (cosH—1) =0

-1

coso =5

" 2n
0=
Q9
P +AP,=0
(x+3y—z-5)+A(2x-y+z-3)=0
It passes through (2, 1, -2)
2+M-2)=0=1r=1
So, equation of required planeis

axb=13 - -4k

:(Xy—z)f—](kx—z)+lz(x—y) :13?—]—4&

> N X

i
Xy
11
AYy—z=13,z-Ax=-1,x-y=-4
My—-x)=12=r=3

Putin (1)

114+ 21b = —i + 43j—14k

118+ 210 + 21j + 210k = —i +43j—14k
118+ 211 + 21) + 63Kk = —i +43] —14k
114+ 21 - 22j+ 77k =0
a=-2i+2j—-7k
(b—a)-(k—])+@+b)(i k)

=[(113) - (-2.2,-7)) (k- DXL +(-2,2,-7))-(i — k)]

= [(@ - J+20K)- (k= ] +[( +3] - 4k) -G - )]
=(1+10)+ (-1 +4) =14

P:3x+2y—-8=0 011
X:(l._214) = D Ao
(A) % 4y 2(67_3,6)}PIX-P|X+Y=(3—4—8)(18—6—8)<O Lior=(i-j+k)*+2 (3 -k)
= X & X +Y areon oppositeside L7 = (ai—]) +r(2-XK)
Y =(5-12) Normal vector to both lines
(B) Y—X:(4,],—2)} Pl, - Pl = (15-2-8)(12+2-8)>0 Pk
= Y & Y areonsameside n=0 3 -
X = (1,-2,4) 20 -
© vy _ (512 Pk Ph=(3-4-8)(15-2-8)<0 A o
=N X & Y areon opposite side = i(=9)-i(2) +k(-6)
X+Y =(6,-3,6) A =-9 —2j— 6Kk
®) x-vy = (-4,-12) =P Py =(18-6-§(-12-2-§< equation of planewith normal vector  and containing
0 point (1,-1, 1)
= X+Y & X-Y areon oppositeside r.n=an
Q.10 [14] — —OX—2y—62=-9+2-6
axb=13—]-4k =9x+2y+6z-13=0
Point (a, —1, 0) on plane
bx (axb) = bx (131 — j—4k) 5
900 2-13=0=a= 3
i j k
albP —(a-b)b 5
al b|2 —(a-b)b= 1 1 A diaanceof p|anefrom (5,0,0]
13 -1 -4
b=] A ” 9 5 13
(A +2)a+21b =i (- 4) - j(-4-13)1) + k(-14) 4- 193 )~ I:3
Now, let a=xi +yj + zk J8l+4+36 11
Q12 (4
18 Mut Cer COMPENDIUM




Vectors

TC
o="
=77

e 2 » |axbl-4V2=|a||b|sin’ = 42
Icl V3 N
= |b|=8
(X+2y).1+(x=3y)(-D)+(2x+y).1 2
= V3 V3 |€1=+(2V2)? |axb +(2|b])? =16v2
=2=2X+6y o )
=x+3y=1 Now, b-¢=-2|b|
...... 0) = 8x16y/2 x cosa = —2.64
vj=T=x-3y=7 .. (ii) 3
(i)~ (i) = AT R T
by=—6=y=-1
and x=4 DA e
o a=ai+2j+ak
V=2i+7j+7k o
a3 +4]) 72
2 n —=7 —=7 /1:5
;,(|+k):2+7:9 dso 5 = 5 =
Q13 (@ -.a=5+5]+5k
a=i+j-k Letb=xi+yj+2zk
¢=2-3+2k ab=0= x+y+2z=0-——(l)
bx¢= a
Xy z
Ble{1,2,...10 _
lble } dsol 5 5 5|=0
px¢=a 1 00
— @ is perpendicular to  as well as ais = -y(=5+ z(-5)=0
, . =>y=z
perpendicular to ¢ From (1), x=- 2y
Nowg-¢ =2-3-2=-3%0 X2+ y2+ 22=25x 3
This hx &= 3 isnot possible. 4y?+y?+y?=25x3
o, of . By?=25x 3
0. of vectors b=
yz%:z:x:_—lo
Q14 @ 2 2
_ | —30 -20
b.(3 +4))| [3x+5y)| |V2 2 ‘—10‘
= = = = = | V2 =2
o 5 || 5 | 5 2 |—2|=2
Q.16 (576
(@-b) x (@+b)| + 4(@b)?
|-bxa+axb| +4(@aby’
=422 b?sin0 + 4a2b?cos?0
= 4@ b?=4x16x9 =576
Q.17 (1
|a|=1 and |a-b|=|axb| ax(bxc)=(ac)b—(ab)c=3b-c¢
= c0s0 =sind - s D e e = Am
bx(cxa)=(b.a)c-(b.c)a=c-2a
MATHEMATICS 19




Vectors

Q.18

Q.19

Q.20

cx(bxd)=(ca)b-(cb)a=3b-2a
[3b—c.c—23,3b—23]
(36—6).[3(éx6)-2(cxa)—6(ax6)]

—6(bca)+6cab]
(150)
a-c=5=2c,+c,+3c,=5 (@)

b€=0=3c +3c,+¢c,=0 -~

Cl C2 C3
and[abc=0=2 1 3|=0
3 3 1
= 8c,-7c,—-3c,=0 -3
By solving (1), (2), (3) we get
10 -85 225
Cl:_' C2 =—, C3:_
122 122 122
. 122(c, +c,+c,)=150
[Bonus]

--ab¢ aremutually perpendicular vector

jaxB| = 4 = [dB=4g  ..0)
Similarly = [Bld=9)4  ..(i)
=|ellakalbl .. (i)

Mulatiply (i), (ii) & (iii) |a] |b] |c| =360
~Jd=3Ja [&l=2or [ =6

" at+b+c=36 = 5\/a+6=36

DR.of 3=_1+]
DR.of b={-2J+2k

Q.21

Q.22

Q.23

@

For angle to be acute

u-v>0

= a(log b)*—12 + 6a(log b) >0
Vb>1
letlogegb=t=t>0asb>1
y=at?+6a—12andy >0, vt >0
=aed

& =[p+q

a? =b? + %+ 2b¢
2"72-12-24=36
c|=6

=[a+b[ -[g’
= ‘72+12+ 24\/5005(7:—9)‘

-2 B 2
:—cos@:%:ﬂa:cos l(\gj Sl true

®
|a||b||c|=14

Mut Cer COMPENDIUM
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(@xb)- (bx¢) = (a-b)(b-t) - (&-)(b-b)
~Larer tae=3arc

4 2 4
Similarly, (bx¢)-(cxa) = %abcz
(€xa)-(axb) :%azbc

168:%abc(a+b+c)
So, (a+b+c)=16

Q24 (19
|a+bf =|af +2|bP; a-b=3
As |&f +|bf +2a-b= |af +2|b[
|bf=2a-b=6
|axb =75
|af|bf - (a-b)* =75
6laf -9=75=|af=14

Q25 ()
a=3i+],b=i+2j+k
As ax(bx¢) =b+x
= a-¢(b)-(@b)yc=
= act=1 ab=-x

= @Bi+])-(+2j+k)=-r

=Ar=-5
Q26 (1
é./\lA):E:
4
a-b=a||b|cosd
. 1
a-b=cosp=—
=7

(a+Db)-(a+2b+2(ax b))
|a+b||a+2b+2(axb) |
|a+b[=(a+Db)-(a+b)

|a+bP=2+2ab

cos0 =

MATHEMATICS

Q.27

21

Vectors

~ N
axb=— s 5 b
NA When p isvector L dand b

=1+ 4+(—‘2‘)+4a-6+86-é+4é-a

_7+ 74002

NG

Now,
(a+b)-(a+2b+20)
=|af +2a-b+0+b-a+2|bf +0

2 1
—1+$+E+2
3
_3+E
3
3+—
CosH = V2
\/2+«/§\/7+2\/§
92+
T 22+V2)(7+242)
coszez(iJ—(ﬁJrl)
242 ) (7+242)

(82)(9)(V2 +1)(7-22)
V2(7+242)(7-22)

_ (82 (9[7V2-4+7-22]

164c0s? 0 =

V2 (47)
= (W2)[5v2+3]
=90+ 2742

©)

By its given condition
:3,b, ¢ are linearly independent vectors
=[abc]#0 ()
Now, &,b,¢

1+t 1-t 1
=1-t 1+t 2

t -t 1

C,—»C +C,




Vectors

1+t 2 1 (b-23).(a+b)

=1-t 2 2 |a+b|
t 01 _|bF 2|af —(&b) _50-22—(-18) _46
14t 1 1 |a+b] S S

=21;t cl)i Qo @

(1)~ (1) 5] a=21—j+5k,b=ai +Bj+2k

E;?E%]:S;#O ((axB)xi).Rzz—;,then 5x2]\ is

Q28 (2 ] ] ((é.f)B—(B.f)”).Rz%
4 =9&(xa+yb).[6ya—18xb)=0
=98 (xa+yb). ) (8155 (67) ) - 2

= 6xy|d” —18x* (aB)+ 6y> (é.B) —18xy‘5‘ =0

3 23 3
, , 2x2- o x5=2> —4-25 022
:>6Xy(|a2_3|b|2)+(ab)(y2_3xz):0 x ax5 = 5a 5 =a
This should hold Vx,y e RxR i ]k
T bx2j=la B 2|=-4i+20k
~la =3B &(ab)=0 0 2 0
_ -2 2 —12 _’—‘2
o o< =< () y T
i bx2j‘=\/16+4a2= 16+4x, =5
=|a % I Q3L (&
L2 i ]k
- 81 B} . \ .
.'.‘axb‘:%:ﬁzﬂx@ axb=la 1 -1|(1-a)i+(@?-2)j+(a-2)k
Q29 (Bonus) 21 -
Let a=ai+)+PBk,b=3 —5j+4k . projection (axb)-¢=30
axb=-i+9]+12k ~Q-)+2(@*-2)-2(a-2)
Pk 3
A . = 202—a =91
=l 1 Bl=-i+9j+12k If o.=7then 202—a. =91
3 -5 4 Q32 (I
. R . axbfP=|af|bP -(a-b)?
= (4+5p)i +(3p—4ar) ] + (-5 - 3)k |a-bF=laflbl ~@b)
2 n ~ 5:6|b|2_9
=—1+9j+12k
- A+53=—13B— 4o =950 —3=12 6|5|2=14:>|5|2=%
B=-La=-3 -
~ e ~ 2 N — 2 _h (_._b)
~a=-3i+]-k,b=3i-5]+4k Projection of b on thevector 8-b= Y
.'.é+B:—4]+3I2 o
& 11 -0 | ab-ipp |
o =11pf = |\IaF +[BF —2a-b|
ab=-9+(-5)-4=-18 )
~. Projectileof (b—2a)on 74 b is :i: 2 __ 2
(b2 7 37T V2
3
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Three Dimensional Geometry

3-DIMENSIONAL GEOMETRY

Q.1

Q2

Q3
Q4

Q5

Q.6

Q.7

QS8

Q.9

Q.10

MATHEMATICS 23

EXERCISE-I (MHT CET LEVEL)

@ Q.11
—4+1 2-3 -2-2
544 5-2 A+2

or A+2=120r A =10

Q.12
&)
Distancefromorigin = \[1+ 4+ 9 = 14 adfrom y-
axis =\/1+9 =410
@
It is obvious.
S Q.13
d=v1+4+1=+/6
@
Fromx-axis = /y? + 22 =4+ 9 =+/13
Fromy-axis = \[1+9 =+/10
Fromz-axis = 1+ 4 = /5
&)
0 a-2+4 —a=-20-= 1+b+7:> b=-8 and
0 3-5+c o2
&)
Check option (3), 2 =>4
eck option (3),
Pion(®). “3-4 7 22 (-9 Q.14
Therefore, this set of pointsisnon-collinear. Q.15
Q.16
@
Let A=(11) ;B=(-241) ; C=(-155 &
D=(225 AB=19+9+0=3/2,BC=+1+1+16=3V2 Q.17
and cp =32 and AD =3+/2. Henceitisasquare.
@
SZ 2 0 SZ 0 :1_1_1:1
cos” o =1-cos” 60° — cos” 60 4 4 2
Q.18
= a =45
@
Let point C dividesthelineAB intheratio 1: A Q.19
o +3 1 '
b= =>4h=2=h=—
A+l 2 Q.20

Hencerequiredratiois2: 1.

4
Find angle between the lines PQ and RS, we get that

neither PQ||RS nor PQ L RS Also PQ=#=RS
@

For D'ratio (1, - 3, 2), thedirection cosinewill be

[ 1 -3 2 ]
V1+9+4'V1+9+4 'V1+9+4

1 -3 2 j
:> _!_l_
(m Jia' iz
©
Let, I, mand n be the direction cosines,
Then, | =cos6, m=cos 3, n=cos6
wehavel?+ m?+n?=1

= oS’ 0 +cos’ B +cos’ 0 =1
= 2c0s"0+1-sin’p=1

= 2005’0 —sin’f=0

= 2008’0 —3sin’f =0

[ sin’p = 3sin’ O(given)]

=tan’0=2/3
-.cos?f = L — = 1 3
1+tan“®6 1+2/3 5

©
@
@

Distancefromx-axis= \Jy? + 2% = /(b? + ¢?)

@

cos’ o+ cos’B+cos’y =1

= COSy = 1—[3)2_[%2 - §_[@) _42
15 3 9 \225 15

@

Direction ratiosare | =4—(-2) =6, m=3-1=2and

n=-5+8=3

@

It is obvious.
@

Sincea =B=y = cos’ o +Ccos” o +cos’ o =1




Three Dimensional Geometry

Q.21

Q.22
Q.23
Q.24
Q.25

Q.26

Q.27

Q.28

= \/(5-1)2 +(4-0)2 +(-1-0) {

L Q.29
=o= cosl[iﬁ)

So, there are four lines whose direction cosines are
[i -1 ij

1

G GEs
[ 3’%’_73
(b)

If (I, m,n)and(l,, m,n,) arethedirection ratiosthen
angle between the linesis

Q.30

A

l,I, +mm, +nn,
0= 2 emZen2 12+ m 4

Herel, =1,m =1,n =1and
l,=1,m,=-1,n,=nand0=60°

Ix1+1x(-D)+1xn
© 00802 o 12 12 12 12 1 2
1 h?

=2 e

=>mP=6=>n= 2\/6

Q.31

= 3(2+n?) =4n’

3

8 Q.32

@

3+0-5 ]
V1+1J9+16+ 25

(o)== 3
=C0S | ——|=cos"| =
+10 5
@

Trick : Bothlinesaresatisfied by (—1,-1, —1) Q34
@

Xx—ay—-b=0 and cy—-z+d=0

0= cos‘l(

Q.33

o , I m n Q.35
If |, m, n are direction cosines, then ng

Hencedirectionratiosare(a, 1, c).

@
Required distance

(5-1)2+ (4-0)9+ (-1— 0)5}2
J4+81+25

\/33_ 39x39 (2109
110 110

)
Projection of [(1, 2, 3) — (6, 7, 7)] along line

_ -15-10+8 -17

N AN

Distance = /(5% + 52 + 4%) —17 = /49 = 7

@

Eliminating n,wehave (21 +m)(I-m)=0

I m
then -=—=

When2l + m=0, 1"

n
1
When | 0 then ~=M_1
en | —-m=0, then 1-1
Directionratiosarel,—2,1and1,1,-2.
2aa, 1 2

_ Yaa 1 .
(T a?) 4/(Zad) 2 = 6=120 =5
&)

The perpendicular distance of (2, 4, — 1) fromtheline

cosH =

X+5 y+3 z-6 .
1 4 9 °®
{(2+5)°+(4+3)*+(-1-6)

{](2+5)+4(4+3)—9(—1—6)T v 147_(ﬂj2
V1+16+81 - Jo8

=\147-98=49=7
@
@QO+@@+(D(2) )

4
=cos'—
\/22+22+12\/12+22+22J 9

0= cosl{

@
Since 2()+2(2)+(-2)(3) =0.
Hence lines areintersecting at right angles.

©)

_L3-D-1(3+D+2x4_ 6 o o

J6+/24 12

coso

@

If I, m, n are direction ratios of line, then by
Al+Bm+Cn=0

For x—y+z-5=0,-m+n=0....>)

For x—3y-6=0,1-3m+0n=0.....(ii)

I m n I m n
03 10 31”3 1 2
Directionratiosare (3,1, - 2) .

Note : Option (3), may aso be an answer but best
answer is becausein (3) direction cosinesarewritten.

24
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Three Dimensional Geometry

Q36 @ 4
Change the given equation in standard form, we get, Hence, 6 = cos™*| —
1 > 21
X+=  y+—
3 Y3 2z Q42 ()
-1 2 -1 Q43 (0
Q44 ()
N (—_1 2 —_1] Q45 (g
So direction cosine are 6' V6 V6 Q46 ()
Q47 (2
Q37 () __a[6+4-10] o =
Linejoiningthepoints (3, 5,—7) and (-2, 1, 8) is, 6 =cos J50~/9 = c0s (O)_E
Xx-3 _ y-5 _z-(-7) Q48 (1)
-2-3 D-0B) 8-(-7 Obviously, (x—2)+5(y+3)-6(z—-1) =0
x-3 y-5 z+7 _ -
_Yy=o_ “K (L) ... 0 = X+5y-6z+19=0
5 -4 15 Q49 @
. X==5K+3,y=—-4K +5,z=15K -7
- Line(i) meetstheyz-plane Ra[io:_[w}:_[ﬁjzi
. BK4320 = K=35 3+10+24-17 20/ 10
Put thevalueof Kin X, y, z Q50 (@
So therequired pointis (0, 13/5, 2). Obviously, 3x 4+ (~2) x 3+ 2x (—k) =0
Q38 (1,9
The direction cosines of the normal to the plane are =12-6-2k=0=k=3.
1 5 _3 Q51 (@
VP22 43 P22 2 11224 Equation of required planeis, ~+ 2+ 2=1
"1 1 1
1 2 -3
fa e =>X+y+z=1
AN AN AN Y A
But x+2y—-3z+4=0 can be written as Theplanewill be x+2y+4z=2x1+3x2+4x4
-X-2y+3z-4=0. or X+2y+4z=24 .
Thus the direction cosines are Q53 (1
21 =2 3 If plane  x — 3y + 5z = d passes through point (1, 2,
NN AN, 2
Q.39 © Then 1-6+20=d=d=15
the point (4,2,k) on the line also lies on the plane 2x-
Ay+z=7 X 'y z
-3y+5z=15, =2 —+—+—=-=1
Q.40 ) Plane, x=3y+52=15, = 15" 75 %3
If the given plane contains the given line then the Hence length of intercept cut by it on the axes(x, y, 2)
normal to the plane, must be perpendicular to the line arerespectively (15, - 5, 3).
andtheconditionforthesameis a /+ bm+cn=0 Q54 (@
2 Reaeb lanesisthe angle b 2+,—6+10_9‘ 3
e angle between two planes is the angle between e b
their normals. Fromtheequation of the planes, the 1+a+a
normal vectorsare Q55 (1)
— A oA A _ N A A The equation of the plane through the intersection of
N:=2i+j—2k and N> =3 —6j—2k theplanex+y+z=1and2x +3y—-z+4=0is
(x+y+z-1)+A(2x+3y—-z+4)=0
Therefore, cos0 - ﬂl'ﬂz or @+20)x+@+3)y+ (@1 -7L)z+ 4).-1=0
N: Nz‘ Sincetheplane parallel to x-axis,
:\(2T+]—2R).(3i—6]—2|2)\:[ij 1420 = 1
| Va+r1+49+36+4 | (21 2
MATHEMATICS 25



Three Dimensional Geometry

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Hence, therequired equationwillbe y—-3z+6=0.
@

Thegivenlineisperpendicular to z-axis. Hence parallel
toxy-plane.

@

4(2)-2(3)-1(2)=0

. Lineisparalld to theplane.
@
a(x—-4)+b(y-3)+c(z-2)=0
~a+b+2c=0and a-4b+5c=0

a b c

= = :k
5+8 2-5 4-1

a_ b c¢c

13 -3 -5

Therefore, the required equation of planeis
-13x+3y+5z+33=0

©)
According to question, 4x —7y + 3z=Kk

-1+3 2-5 3+6j

Also,plane(i)pasesthrough( 5 o o

21 27

then 4+ —+—=k => k=28
N

Therefore, required equationis 4x—-7y+3z2=28.

@

Any point on theline x-2_y+1_z-2
4 12

=t is

(3t+2,4t—1,12t + 2)

Thislieson x—-y+z=5

O 3t+2-4t+1+12t+2=5 i.e, 11t=0=t=0
. Pointis(2,-1, 2). Itsdistance from (-1,—5,—10)
IS,

= J(2+1)? + (-1+5)? + (2+10)* =\/9+16+144 =13

@
Required planeis, 7(x + 10) —3(y —-5)—(z—4)=0 or
7x—3y—z+89=0.

@
Lettheratiobek: 1. Sinceonxy-planez=0

—bk c
+e =0 = k= —.Hencetheratioisc:b.
k+1 b

Aliter : Using formula, requiredratiois _ib =c:h

Q.63

Q1

Q.2

Q3

Q4

Q5

@

Angle between the plane and lineis
aa +bb'+cc’
Ja2 + 07 +2ya? +b? +¢?
Here, aa' +bb'+cc’' =2x3+3x2-4x3=0
-..8n6=0 = g=0°

sino =

EXERCISE-III

@
X2+y2+y?+ 72+ 72+ x2=36
2(x2+y?+7%)=36

JXC+yi+72 =32

©)

PA2—PB2=2k?
(X=3)?+(y—4)*+(z-57°—(x + 1)*~(y—3)*~(z+7)?
=2k?

= 8Xx+2y+24z+9+2k2=0
@

cos’a + cos?B +costy =1
o+ p=90°

sin’ +cos’B +cosy =1
a=90°-f3

cos’y =0 cosa =sinp

. y=90°

@

D.R.of OP= (1, -2, -2)
_(L-2-2
D.C.Ofop— 3’ 3 ! 3

5> 05 (1 -2 -2
Vector OP =|OP|| 3737/ 3 |=(L. 22

@

Dr'sofAB=1,-3-q,0
Dr'sof CD=3-,2,-2
AB 1 CD

L 1(3-pB)+(-3-a).2+0=0
3-p—-6-20.=0
200+p+3=0
Loa==1p=-1

26
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Q6 (b

let the components of the line vector be a, b, c, then

a’+b*+c” =(63)*...()

a b c

—=—=—=A(say),thena=31
also3 56 (say)
b=241andc=64 andfrom (i) wehave
917 + 417 +36A° = (36)°
=49)°% = (63)° Q.9
== +§=i9

7

Sincea= 3} < 0 astheline makes an obtuse

Anglewith x-axis, }, = —9 andtherequired
Componentsare-27,18, -54.

Q7 @
ThepointA (6, 7, 7) isontheline. Let the per
pendicular from Pmeet thelineinL. Then

=(6-1)"+(7-2)"+(7-3)" =66
Also AL = projection of APon line

P

Q.10
3 2 2

[actuald.c fff}
3 2

677+ -2 57

+(7_3)_T12 &

. L distanced of Pfromthelineisgiven by

d*=AP*-AL*=66-17 =49

sothatd=7

Q8 (b
Thedirection ratiosof thelineare3—2,-4—
-liel,-1,-6
Hence equation of the line joining the given points

(-3).-5

MATHEMATICS 27

Three Dimensional Geometry

Xx—-2 y+3 z-1

' = = =r

s 1 6 (say)
Coordinates of any point on thisline are
(r+2,—r-3,-6r+1)

If thispoint liesonthegiven plane2x +y +z=7,
then2(r+2)+(-r-3)+(—6r+1)=7
=>r=-1

Coordinates of any point on thisline are
(-142,—(-)-3-6(-D)+Di.e(1,-27)

@

Equation of the line through the given pointsis
X-3 y-4 z-1
5-3 1-4 6-1
N x—3: y—4: z-1

2 -3 5
Any point on this line can be taken as
(3+21,4-3)1,1+5))

If this point lies on X Y-plane then the z-coordinate is
zero

:>l+5kz0:>%z—%

Thus the required coordinates of the point are

LA 232

@
The equations of given lines can be written as
y V4
3—-a —2
VA
Lz:x—a:l:
-1 2-a
Since, these lines are coplanar.

5—a 0-0 0-0

Therefore, 0 S-a 2
0 -1 2—a

L,:x-=5=

=0

= 5-a0)B-a)(2-a)—-2=0
= (5-0)(6—30—20.+ 0’ —2]
= (5—a)(a® =50+ 4] =

= (5-a)(a-)(a-4)=0
=a=214,5




Three Dimensional Geometry

Qu () Q13 ()
GivenpointsareA (k,1,-1),B(2k,0,2)andC(2+2k, Q.14 (@
k,1) Q15 (@
Letr, =lengthof line Dr’sof bisector
AB = /(2k —K)? +(0—1)2 + (2+1)° ik G-k, e
N + ) (i+])
=vk*+10 HenceDr’'sarei, 1,0 (A € R)

andr,=length of line

&

_ 2 2 2 B,=0. 2 A =
BC= (2" +K* + (=) oA =0
S ........ T

K+5 L (r2.3) 1+]+k
Now, let 7, m1, n, bedirection-cosinesof lineAB and
¢,, m, n, bethe direction cosines of BC. :

SinceAB isperpendiculartoBC. Equation of bisector
s ,+mm,+nn,=0 x—1 y-2 z-3
. K m = -1 A A 0
Now, *1 =15 "1~ ">
vkZ+10 vk?+10 x—lzy—2_2_3:0
3 2 2
n1:—2 Q16 (3
k“+10 Xy z 0
2 k -1 2 3 57
and (,=———,Mm, =
k2+5 \/k2+5\/k2+5 i;X:E"_(ii)
So, £, f,+m m,+n n,=0 1 23
2k k
N _
VK2 +10VK2 +5 k2 +10vK? +5
3
- =0

VK2 +104K? +5
=2k-k-3=0
=k=3
For k =3, AB isperpendicular to BC. A A A A A

~ o~ 2i+3j+5k i+2j+3k
Q12 (9 a+b= +
Equation of thefirstlineL  is @ \/ﬂ
x-1 y-2 z-3 = (1) and (2) will beincorrect
> "3 2 and that of the second line Letthedr'sof line L to (1) and (2) bea, b, ¢
—=2a+3b+5c=0 .. (iii)
L iex—4_y—1_z—0CI v theseli anda+2b+3c=0 . (iv)

215 > 1 early, theselinesare a b .
not parallel (theratios of D.R. are not equal). “9-10 5-6 4-3
Any point Ponthefirstlineis(1+ 2\, 2+ 3\, 3+4A)and
any point Q ontheseconslineis(4+5u, 1+ 2u, ). If :izizﬁ
these two points P and Q are identical then. -1 -1 1
1+20=4+5n ..(D
2+3L=1+2u .2 —a_b_c
3+4r=p .09 i1 |
From (2) and (3) weget A = u = -1, which also satisfies equz_atlon of line passing through (0, 0, 0) andis Lr
(1), Thus thw two linesL, and L, ; entersect and the tothelines (1) and (2) is
coordinates of the point of intersection are (-1, -1, — X z

y
1. 11" Ans.
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Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

MATHEMATICS 29

@
A(ab,c)B(@,b,c)

N
Line AB =(ab,0)+A (@ b —b,c —¢)
=(a+rd,b+Ab’,c+Ac’)-A(ab,cC)
It will passes through origin when
a+id =b+Ab' =c+Ac’ =0

L a_b_c

a' b' ¢
@
x=y+a=z..(1) Q.24
X+a=2y=2z (2
we haveoption (2) & (3)
but if welook at option B
it will satisfy the given equation
@
é :(2151_3)
6:(_1!8!4)

a.b -2+40-12 26
0s0=1Z[6] - Vel o = OF
%)
COS™ 9@
@
ik

dirotline= 5 1 2 =27 + ¢
DR & =(-2,0,1)
(Ag x ) X g =(2F +R) % | =2] Q.25

= distance=2

@

ax—-2)+b(y+3)+c(z-1)=0

Dr’sof thelinejoining (3,4,—-1) & (2,—1,5) are—1,—
5,6

normal of the plane and aboveline are parallel
.. equation of the plane
-1(x-2)-5(y+3)+6(z-1)=0

X+ 5y—-62+19=0

(O

(xy+yz)=0

Xx+z=0andy=0

Two perpendicular plane.

(b)
Since 3(1) + 2(—2) + (—1)(—1)
=3-4+1=0

Three Dimensional Geometry

.. Givenlineis | tothenormal tothe
planei.e., givenlineisparallel tothegiven
plane.

Also, (l,—1,3) lies on the plane
X—-2y—-z=0if
1—2(—1)—3=0 i.e,1+2-3=0

whichistrue .. L liesisplanen

@
We know that the length of the perpendicular fromthe

point (x1,y1, z1) totheplaneax + by + cz+d=0is
|ax, + by, +cz, +d|

Ja? + b2 +¢c?
and the co-ordinate (a., B, y) of thefoot of the | are
given by

o—X, _B—yl Y-z

a b C
_ (&, +by, +cz, +d
- a’+b*+c? (1)

Inthegiven ques, x, =7,y, = 14,z1=5,
a=2,b=4,c=-1,d=-2
By putting these valuesin (1), we get
a-7 p-14 y-5_ 63

2 4 -1 =21
Sa=1,=2andy=8
Hence, footof | is(1,2,8)

(b)
If the given pointsbeA(2,3,4) and B (6,7,8), then their
mid-point N(4,5,6) must lie on the plane.

Thedirectionratiosof AB are4,4,4,i.e. 11,1

A3 4)

Bi6,7.8)

. Therequired plane passes through N(4,5,6)
and isnormal to AB. Thusitsequation is
Ux—4)+1(y-5)+1(z-6)=0= x+y+2z=15




Three Dimensional Geometry

Q.26 (b 2X—4y+8z-8=0

1 Q3 (2
Asgivenplane X + y —z = — dividesthelinejoining N (a, B,7)

2 3x—2y—-z=9
the_pointsA(Z, 1,5) and B(3, 4, 3) at apoint C in the a-2 B+l y-3
ratiok :1. = = =

3 -2 -1
B a=3\+2,B=—2L-1,y=—-1+3
(3,4,3) N point lies on the plane
k C 3B L+2)—-2(-20+1)—(—r+3)=9

A
(27 1! 5) P(2, _11 3)
Then coordinates of C
(3k+2 4k +1 3k+5j

k+1 k+1" k+1

-
Point C lies on the plane, N
= Coordinates of C must satisfy the equation of plane.
3k+2 N 4k +1 3k+5) 1 > (8, b, O
- =_ a, b, c
S0 k1 k+1 K+1 2
1 2
:>3k+2+4k+1—3k—5:§(k+1) = r=5
1 20 11 19
:>4k—2:§(k+1) NI
=8k—-4=k+1=7k=5 N=P+P s PlooN_p
5 2
=k=3 (26 15 17)
. :>P1 A A
Ratiois5:7. 7 7 7
Q27 () Q36 @
.28
8.29 8 X-2 y+1 z-2
Q30 () 3 4 12
Q31 () Use pasesthrough P(2, -1, 2)
Q.32  (Bonus) point P
Q33 () So P, of lineand planeisP (2, -1, 2)
Q34 (O (-1,-5,-10) so PQ=13
Q37 ()
X+2y+2z=5 5)12(1,2,2) a-1 p+2 y-3
= = =)
N 2 3 -6
3Xx+3y+2z=8 n» =(3,3,2
P(zl _11 3)
Normal vector of pIane:ﬁl Xﬁ1 =1 2 2 =- d:,-"
332 (2, 3, -6)

2’|‘+4'j+3|2 Q(o, B, )
Equation of plane —2x + 4y —3z=k _ - -

. _ o=2L+1,b=31-2,y=-6)L+3
Perty g (0, B 1) liontheplanex-+y + 2=5
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Q.38

Q.39

Q.40

MATHEMATICS

Three Dimensional Geometry

1 Q41 (2
=> A== A A
7 Pk
9 -11 15 2 3 -1 = i(6-)-jd+)+k(-2-3) =
Q777 "7 1.1 2
d=PQ=1
(1) _5j_5k /ZE—Z]—IE
n
Let the EQ" of plane -
X VY zZ I~ 2i+3j-k
—+ o+ =1 e/
o B LS A
passes through (a, b, c) —i-jrok
a b c_
oyt cos(600) = [0+ 105
common point will be (a., B,7) 5\/_ 3.3
so locus
b
Xy z o e
sme—\/g = 0=4gin \E
@
L et the equation of planes
Q42 (3
i+X+E—1&L+L+i—1 1
a b ¢ by ¢y T AreaofAABC:E‘ABxAC
perpendicular dlstancefrom orignwill be same
PP PGk
AB A—C»_—a 0 c
y =
L] b o
J1+1+1 =, 1
a> b2 al b? cf
1 1 1 1 1 1
5 + 5+ 5 =2+ .2 + 2
a2 b2 T2 Ta b
@ AC = -aj + ck
ﬁ:—aﬁb}
N
2X-y+2=6 n1=(@2-11) \ . A
normal vector of other plane = —i(bc)—J (ac) + k(-ab)
i ok . . .
- n n A = — 1 — —
np =1 1 2/=2i+2j-2k (bo)i —(ac) j —(ab)k
1-10 ‘ABXAC Vb2c? +a%c? +a%h?
_ Yoo, 22 .22
ni.n2 n . Area= Ex/bc +a’c?+a%
anglecosf=|——— =0 = 6=
- - 2
Inillnz2]
31



Three Dimensional Geometry

Q43

L et the equation of plane:

z
Xy Y +— =1 (D) Q45

Q.46

Q.44

Q.47

()

Let centroid (u, v, w)

u—l =4
=2 = a=4u

B(0, b, 0)

A(a, 0, 0)

C(0, 0, 0

b
V:Z = b=4v
C
W:Z = c=4w
1 1 11
+ + =
1602 16v2  16w?  p2

1 1 1 E
S+ 5 + 5 =
u? V2 w2 I32

u2+v2+z2=16p>2
@

Let Point P (o, B,v)
Giventhat

(@=1)+(a+ 1>+ (B-1)+(B+1)?+ (-1 +(y+1)?

=10
202 +23%+2y*+6=0

(1)

A(2x,2,2)B(2,2-y,2)C(2,2,2-2) D(1, 1, 1)

5
AB =(%,-¥,0), oc =(x,0,-2),

AD =(x-1,-1,-1)
If A, B, C, D are coplanar pointsthen

- - -
[AB AC AD]=0

x -y O

_ 1 1 1
X 0 2:0 = —+_-+—=1
x-1 -1 -1 x Y z

@

a(x—1)+b(y—-0)+c(z-0)=0 (1,0,0)
= ax+by+cz-a=0 (0,1,0)
0+b+0-a=0

Z between planes = £ between normal
X+y=3, (1,,00 (ab,0
T 1(a) +1(b) + 0(c)

cos — =
4 P41+ @ Jal+bP+c?

1 a+b

NN N

J2a?+c? =2a
282 + 2 = 4&2
2a? = c?
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b=a; c=+2a Q3
a:b:c= (1:1:\/5)
Q.48 (1)
A 270A+12 —-9A—4 18)L+8
A+1 r+1 T A+l

Which lies on the sphere

270 +12)° (-9n-4)* (181+8)°
e ) U ) U ) M

UA o

Solving aboveweget 9\.2=4 A

Q4

&

1
-+
w(N

Q49 (3
X-2 y+1 z-1
3 2 0 -1
(BL+2,20-1,1-2)
z=0=r=1
xy=¢
(Br+2) (A -1)=c? Q5
puti=1 =c?=5 = c=t,/5

=X

EXERCISE-III

NUMERICAL VALUE BASED
Q1 (0000)
Thegivenlinesare coplanar if

2-1 3-4 4-
1 1 —k|=[1 1 -k
k 2 1] 1k 2 1

2(1+k)—-(k+2)(1-k)=0
k?+3k=0

1 1 -3 11 O 0
2 1-k

k k+2 1+k

0=

or if
or if
or if k=0,-3.

Q.6
Q.2 0001

X-3 y+5 z+1
2 k%
12+8k+4k=0
k=-1.

isparalel 6x +8y +2z—4=0

Three Dimensional Geometry

0600
Equation of the given plane can be written as

L + l + i =1
20 15 -12
which meetsthe coordinates axesin pointsA (20, 0, 0),
B(0, 15, 0) and C(0, 0, — 12) and the coordinates of the
originare(0, 0, 0).
.. Thevolume of the tetrahedron OABC is

120 0 0o |1
-0 15 O =—><20><15><(—12)‘=600
6|0 0 -12[ 6

(1.33)

LettheD.C'sof givenlinebe(l, m, n). Diagonasof cube
areOP, AL, BM, CN. TheDC'sof thediagonalsare

FilEEREEEEEE

l+m+n

,C0S
V3

cosy =

B_—I+m+n
V3
I-m+n l+m-n
0S0 =

B ° N

..Cosa =

4
~.c0s” o+ oS’ B + cos’ y +cos” & =§(I2+m2+n2)

4
3
(D)

4.5

x-1

y+1 z-1
2 "3 4 '
= X=2r+1,y=3r-1,z=4r+1
Asthe two given lines intersect,
2r+1-3 3r-1-k 4r+l

1 2 1
For somevalueof r

3
wehave2r-2=4r+1= r=—E

Also, 3r—1-k=8r+2

15 9
= k=-5r-3=—-3=

2 2
= (0)
15
Let the line make the angle o with the axes, then we

have 3cos?a =1 [+ sum of the square's of
DC's=1]

1
cosa. = ﬁ [-- DC'sarepositive, given]
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Three Dimensional Geometry

Q7

QS8

Q9

Q.10

X-2 y+1 z-2
TNE 1/[ BETNE =r{wherer=PQ}
X L+2y -lz=—F7+2
) NE Jé J:'s 4’
r r r r
At ———1+—+2=9= —=4=7=4/3
N3 3 T3 3
0007

The point (4, 2, k); through which the the line passes
must also lie on the given plane

L 2x4-4%x2+k=7

= k=7

0009

Let the equation of variable plane be —+ Y 24
a

c
whichmegtstheaxesa A(a, 0, 0), B(0, b, 0) and C(O, 0,0).

Centroid of AABCis (E E Ej
333
and it satisfied the relation

1 1
INCREN

y
+

+
+

1
?=k

+

U U %
| 9| ©
g »T|©
)l r—\"NI ©

o= 7\‘

+—+

(i)

X+E:1
C

X
Also given that the distance of plane 5+ b

from(0, 0, 0) is1 unit.

1 1 1 1 .
S =1+ +==1 .
1 1 1 a.2 b2 CZ ()
A
. . k..
from (i) and (ii) we get §=1 i.e, k=9
0003
1o a+1+2+01 2:2+b+1+0’ 3:3+2+c+0
4 4 4
:a:Lb:S,c:?
—> distance of centroid from origin is

VP +25+49=175=5/3 =1 =3
0008

1-3 5+1 7-
I st th h|————
plane must pass throug ( > o o j

or (-1,3,3)

= -1+3+2x3=A =i =8

PREVIOUS YEAR'S
MHT CET
Q.1l(9 Q.2(c) Q3(d Q4() Q.5(d)
Q6() Q.7(d Q.8(b) Q.9 Q.10(3)
Qll(d Q.12(d Q.13() Q.14(d) Q.15(b)
Q.16(c) Q.17 Q.18() Q.19(d) Q.20(hb)
Q21(c) Q.22(d Q23(d) Q24(@ Q.25(c
Q.26(d Q27(d) Q28(2) Q29(d) Q.30(c
Q31(d Q.32() Q33(d Q34(@ Q.35(d)
Q.36(b) Q37 Q380 0Q.39d Q.40(c)
Q41 (1)

Q.42

Q.43

Given equation of line

X-2 y-1 z+2 i
3 5 5 (D)
Thedirection ratios of thenormal are(1, 3,— o).
Thedirectionratios of thelineare (3, -5, 2)
and eguation of given plane
X+3y—az+B=0 (i)
Four lines are perpendicul ar
= aa +bb,+cc,=0
= 3-15+2a=0
= 2a=-12pb a=-6
(2,1,-2) liesontheplane, so
2+3+6(2)+B=0=p=7
o.p=—6x7=-42
@)
Thegivenequationsare3l + m+5n=0 (i)
and6mn—-2nl +5lm=-0
(i)
Now, fromEq. (i), we get
m=-3l-5n
On substitutingm=-31 —5nin Eq. (ii), we get
6(=31 -5n)n—2nl + 5l (<31 -5n) =0
= 30n*+45In+15I2=0
= 2n?+3In+12=0
= 2m+2nl+nl+12=0
= 2n(n+l) +1(n+l)=0
= (n+)(2n+1)=0
= Eitherl =—norl=-2n
Ifl==n,thenm=-2nandif | =—2n,thenm=n
Thus, the direction ratios of two lines are proportional
(=n,—2n,n) and (-2n, n,n) i.e.
(-1,-2,1)and (-2, 1, 1), respectively.
Now, let q be the acute angle between the lines,

|laa, +bib, +cc,
then, cosq =
J& b+ R+ G
|2-2+1 1 1[}}
T ed+dai1+1 6 39916

2

If straight lines are coplanar, then

34
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Three Dimensional Geometry

= X-1D)HA-1)-(y-2(4+2)+(z-3)(24)=0
= —5(x-1) 6(y—2)—2(z-3)=0
= 5Xx+6y+2z-23=0

JEE MAIN
. x-1 y+1 z x+1 y+1 z PREVIOUS YEAR'S
Since, > Tk 32 and 5 T o, k&€ Q1 (4? _ _
coplanar. Direction ratio of normal of plane
2 00 i3k
2 1 -5=181-J+7k
=12 k 2=0:>k2=4:k=w:2
5 2 k 3 5 7
n.=b xd = 6 —6kfork=2 S0 eguation of plane
SN =0 %= 50— N 18x—y+7z=d
. n,=b,xd,=14j+14k fork =-2 It passes through (2,3, — 5)
. _ 36-3-35=d..d=-2
So, equation of planesare(r—a)n, =0 N
— _1and 0 1 Eq" of plane
A (r-an,= 18x—y+72=-2
—yrz=- 18X +y—Tz=2
s.a=-18,b=1¢c=-7,d=2
Q44 @ o a+7b+c+20d=—18+7—7+40=22
Given, a+ 3biscollinear withc 02 (125)
So, a+3b=ic (i) ’
V\{hgrel issomereal number. ) P(1, 2, 3)
Similarly, b+2c=pa ..(ii)
Adding Egs. (i) and (ii), we get R(a, B, 7) 3
at+4b+2c=Ic+pa
= (Ia+db+(2-1)c=0 by
Multiply by 3/4, we get T mlL X-6y-12z-2
3 3 323
Z(l—u)a+3b+ Z(Z—l)c:O 7
Qx, Y, 2)
3 3 ) .
Z(l—u):land 2(2—|):6 Let M be the mid point of PQ
S M=0C@A+6,20A+1,30+2)

-1 . . . .
=3-3u=4and2-1=8bu= 3 Now, pp = (BA+5)i +(2h—-1)j+ (3L -1k
andrL=—6 +PM L (3i + 2]+ 3K)
=a+3b+6c=0 233+ 5)+2(20—1)+3(3A-1)=0

Q45 @ e 2
Given pointsare 11
Exl,yl,zlgzglff)zy) M(Sl 17
quyzizz =44 S E’E'ﬁ
and (X, ¥22)=(3B11) _ o
Now, required equation of the planeis given by since Rismid-point of PM
22(o+B+y)=125
X=X, Y-y, z-z
X=Xy Yo=Y: Z,-%|=0 Q3 &)
Xs=X; Ys—Y. Z3—Z a-2 _b-4 c-7 -2(6-4+28-2)
3 -1 4 F+1% + 42
x-1y-2 z- —ﬁ+2 b—§+4 C= _112+7
|2 2 -=0 AR TN T T YT T3
2 -1 2 2a+b+2c=-6
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Three Dimensional Geometry

Q4

Q5

Q.6

Q7

(26)

PointsP (1, 2,-1) and Q (2, -1, 3) lie on same side of
the plane. Perpendicular distance of point Pfrom plane
o —1+2-1-1 1

Sz V3

Perpendicular distance of point Q from planeis

2-1+3-1 1
P27 V3

PQ ispardlel to given plane. So, distance between P
and Q = distance between their foot of perpendiculars.

= |PQ| = J(1-2)* +(2+1)2 + (-1-3)?

=26

d*=26

@

L:X_Z: y+1: 2+3

3 -2 -1
Plane: px—qy+z=5
Lineis satisfying the plane
S0 (2, -1, -3) satisfyingpx—qy +z=5
P(2)-q(-1) +(-3)=5=2p+q=8 ...(I)
Thelineisparallel to plane
- 3P+29-1=0
(i)
From (i) and (ii)
P=15q9=-22
Eq. of planeis15x—22y +z—5=0
Distancefromorigin

B 5 _ 5
152+ (2221 (@7 710

ELE 08
V710 V142
@

Imageof P(1,2,1) inx+2y+2z-16=0
Isgivenby Q(3, 6, 5)
Equation of plane T

Xy z+

3 6 6|=0

11 2

2x-z=1

By options, (1, 2, 1) liesonplane T
[84]

so point B(2u, 3u, 7w)

L,
A
L2
B
L
..D.R.of ABis

SA+T7-21, A+1-3u—7, A2—1
I—2u+7, A-3u—6, A2
givenDR'sof ABarel,—4,2

A+7-2p —A-3u-6 A-u-2

1 -4 2
AA+7-2n —A-3u-6
1 -4
A-3p-6 A-p-2
-4 2
—A2)-28+8u=A-3u—6 —2A—6p—12=—4) +4p+8
1D-11u+22=0 2—-10u—20=0
A—p+2=0 (1) A—-5u-10=0
(2
Solving Eqg. (1) & (2)
r=b & p=3
L A(-8,6,-7) & B(-6,-2,-3)

AB = \[(-8+6)" +(6+2)° + (~7+3)°
AB=\4+64+16

(AB)? =84

@
Ly T =(-T+3k)+2(i-4)

x+1 y-0 z-3
- = =
1 -a 0

LZ:—>?:(—]+2I2)+u(f—]+IZ)

X-0 y+1 z-2 5
1 ] . e @

2
Given shortest distance between L, & L, is = \/g

X=7 y-1 z+2
3 -1 1
SO point A(3A+7, —A+1, A-2)

x_y-1_z

L,>—=
272 3 1

L, —>

X1—=X5

a
3

Yi—Y>

b,
b,

Z,—2,
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-1-0 0+1 3-2
1 —-a 0
1 -1 1 2

J(-a)? +(1-0) +(-1+a)?| V3

|1 1(-1+a)| \f
|\/a+1+a+12 |

2a-2 | _ \E
J2a2-2a+2| V3
(2(a-1)° 2
Z(a2 —a+1) 3

= 3(a-l)=a-at+l
= 3a—6at+3=a-atl

= 2a&-5a+2=0
2a8—4a—a+2=0
28(a2)-1(a—2)=0
a&=12& [a=2]
Ans. 2
Q.9 @
[(3,—&)(bb,)]
S-D-_ |b ><b |
1 2 2
[2 3 A
1 45  (15-4))-2(10-1)+2(5)
T 0] k T @5-40)i-j(10-2) +k(E) |
23X
145
1 5-2)»

=3 Jas-4)20-1)*+5
= (15-40)2+ (101 + 25 = 3(5-20.)°

= 225+ 16A% —120A+ 100 + A% — 201 + 25

=75 +12A*—60A
S5A2—80A+175=0

A—160+35=0
h, + A,=16
Q10 @

(r—(-1,0,2)-[6,-4,2]=0
6(x+1)—4(y)+2(z2)=0
=3x-2y+z+1=0 ..P
2X+y+3z=1

Qu

Q.12

Three Dimensional Geometry

2x3+1(-2) +3(1)
T4 14
6-2+3 1
14

cosh =

N |

.. COo =5 =
[51]
Il:8x+4\/§y=1

l,:-8-6y3z=1
1 1
l,:a,==,0,0 =0, —=,0
1°8 (8 jandaz ( 4\/5 J
11
P
A <8 a2 >

1 -1
l,:b,={-=,0,0|& b,=|0,0 —
2+ [ 8 j 2 ( 6\/§j

wla

cn(go gy

i ]k
ﬁ:PlXPz:—% % 0

1 0 1

8 63
~:i[2;j€] [48?) [321fj
- ok (42235)

éz(al—bl):(%, 0, o)

_|&n

[A]
S
|V16+8+27| 51
:>d—12:51

©)

Equation of family of planes passing through line of
intersection of twoplanes2x +y -5z =0and 3x —y +
4z—7=0

MATHEMATICS

37



Three Dimensional Geometry

Q.13

Q.14

Q.15

iS(3x—y+4z-7)+M2x+y-52)=0
(B+2W)x+ (=1+A)y+(4-50)z-7=0
(D) is perpendicular to plane
2Xx+y-5z=9
(B+210).2+(-1+A).1+(4-50)(-5)=0
=6+4L-1+1A-20+251L=0
=300-15=0

. 15 1
T30 2
Put . in equation (i)

1 1 5
3+2x= -1+= 4—— |5, _7=
(Jr ijx+( +2jy+( 2)2 7=0

3
34x_%+52—7=0,:8x—y+32—14=0

= Point (1, 0, 2) satisfy equation.

Q.16

[33]
6 digit numbersformed by digits 1 and 8 only
for anumber to be multiplefo 21 it must bedivisible by
both 3and 7
Tomakedivisibleby ‘3’
sum must be divisible by 3
possible cases
(i) All digitsarel's— 1
(i) All digitsare8's— 1
6!
(iii)31'sand3 8 S%ﬁﬂo
To makedivisibleby 7
[2(last digit)— (remaining number)| =7k, k € Z
total possibilities=2°
total numbersdivisibleby 21 =20+1+1=22

=2 L 96p= 224 96=33
P= 2 = 0P= g ™70

@

1+m-n=0

32+ +cl(l+m)=0
32+ m?+cl2+clm)=0
(3+¢)I?P+clm+m?2=0

Q.17

(3+0) (%)2+c(%) +1=0 -

- liesarepardlé

Roots of (1) must be equal
=D=0
C?-4(3+c)=0
C*—4c-12=0
(c-6)(c+2)=0
c=6orc=-2
+vevaueof c=6
(137)

Pab,c)

—»D.R6,b-,c- v
CD

Pras, B,7v)

@

P(A -2, 2.+ 1, 3 1)
[T

4,2, ¢

A
(1, 2 9

X+2 y-1 z+1
4 2 4
X, y,2=(4r-2,20+1,3\-1)

AP = (40-3)i + (2L 1]+ (BL-5)k

A

b=4i+2j+3k

AP.b=0

4(4).—3) +2(2.—1) +3(3L—5)=0
29).=12+2+15=29

=1

P=(2,3,2)

3x+4y+12z2+23=0

6+12+24+23

\9+16+144

d={2 -5
13
@

Xx-3 y-2 z-1
2 3 -1

X+3 y-6 z-5
2 1 3
A=(3,2,1) B=(-3,6,5)

R, = 2i +3j—k

A, = 2i +]+3k
BA =6i —4j— 4k

[BAN, n,]
SHORTEST DISTANCE = ———=22
[N xn,]

R
[

=10i —8j— 4k
[BAn, n,] =60+32+16=108

38
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[n,xn,] =~/100+64+16 =+/180

5_ 108 108 18

V180 6Y5 5

Q18 (2
Equation of L

1 1 1
X=A+1, y=A-1, z=A-1
Putting in equation of plane
A+l+A—-14+A-1=5

30=6
A=2
~R(3,1,1)
L
P(1,0,1)
(1-1-1)
X+Y+Z-5=0 ;

Qlimage)
QR2=PR?=4+1+0=5

Q19 (5
L,: 7=(0,000+ 1 (1,23)
L:7=(13D)+u(L15)
i Jk
direction of f of plane= 123
115

for point of intersectionof L, and L,:

A=1+p (D)
20 =3+ —.(2)
3 =1+5p «.(3)
Solving (1), (2) and (3),

A=2, pu=1

~.5(24,6)

Equation of plane 7(x—2)-2(y—4)—z—6)=0
Ix—2y—7-14+8+6=—0

Tx—2y—2z=0

a=7,b=2,d=0

atb+d=5

Q.20 (@
| X=2_y+1_z-2
'3 =2 0

o x-1_ y+% _z+5

I21 % 2

MATHEMATICS

=71-23-k
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Q.21

Three Dimensional Geometry

| _x—l_y—}é_z+0
3 -2 4

|3-oc+0|

2
J3 /1+%+4

anglebetween |, & I,

L= =0=a=3

1% (=3)+(-2)(a/2) +2x4

cosf = -
\/1+4+0;\/9+16+4
cos0 :—|—3—a+8|
0(2
5+ /29
4
put a=3
cosf = 2 —i

@

Let equation of rotated plane be:
(2x+3y+z+20)+)(x-3y+52-8)=0
(2+M)xH3-3V)y+H1+51)z+20-8)=0
Aboveplaneis perpendicular to 2x+3y+z=20=0
S0, (2+1).2+(3-31).3+(1+51).1=0=1=7
=Equation of rotated plane: x-2y+4z-4=0

-1
Mirror image of A(Z’E'Zj inrotated planeis
B (ab,c)

X-2 y+1/2 x-2
1 -2 4

Kk

Equation of AB:

-1
L et coordinate of B be (2"' k,?—ZK, 2+ 4kj

k -1
Mid point of AB is (2+§,7—k,2+ 2kj

whichwill lieon the plane x—2y+4z—4=0




Three Dimensional Geometry

Q.22

—2

k=—=
Hence 3

\

[
[

/

R
—X+2y—-z=0
3X-5y+2z=0

i ]k
n=-1 2 -

3 5 2
=i(-D-j@+k(-1)
fi=—i—]—k
Euat|onofLOI|si—X—E
q 1 1 1

dr'sof PT - (-1, 0+ 2,0 —3)

drsof QR—(1,1,1)

= (@-1)x1+(a+2)x1+(a-3)x1=0
3a=2

2
o=—
3
pre_ 1,64, 49
9 9 9
pTZZE
9
pr_vi14
3
cosg V114 1 57 _19x3 19
3 3/2 9 3x3 3
cos20 =219 ;11
27 27

Q.23

Q.24

sn20=,/1- (1:]') /38416
27 27

4
-2 /38
27\/>
1 4
Area: EX\/E\/EXE@

18 4\/—_36\/—_4\/—

227

@

Equation of plane passing through the intersection of
planes

5x+8y+13z-29=0and8x -7y +z—-20=0is
5x+8y +13z2—-29+A(8x—7y +z—20) =0andif itis

7
passing through (2, 1, 3) then A = >

P, : Equation of planethroughintersection of 5x + 8y +
13z-29=0and
8x—7y+z—-20=0andthepoint (2,1, 3)is

5x+8y+132—29+£(8x—7y+2—20) =0

=2X-y+z=6

Similarly P, : Equation of planethrough intersection of
5x +8y +13z2—-29=0and 8x -7y + z—20=0and the
point (0,1,2)isx+y+2z=5

Angle between planes = 6 = cos™ [ﬁ] :%

@

Equation of plane passing through line of intersection
of planes P:f-(i+3j-k)=6 and
P,:F-(-6i +5]—k) =7 is

P+AP,=0

(F-(i +3j—k) —6) + (7 (-6 +5]—k)~7) =0
1
and it passes through point [2, 3 EJ

N (2+9—£—6j+7{—12+15—£—7j =0
2 2
=>Ai=1
Equation of planeis 7-(-5i +8]—2k) =13
|aff=25+64+4=93 d=13
|13af"

d2

Valueof =93

40

Mut Cer COMPENDIUM



Three Dimensional Geometry

Q.25 [2] D.R. of line(b,a0)
X+1 4-3 7-1 Ox+y-z+2=0
2 3 " 01,-1)
0(2h—1,3+3,—2+1) s GZLZE
DRof PQ2L—1-a 3L —1,3—1 Vaybr+a® 2
Now PQandlineis1r
S0,2(2h—1-a)+3(3L—1) (- —1)=0 J2a=+a? +b?
a2 &=b*> = a=bora=-b
== 110 (i—ioJ
2a-3 3a+27 5-a U2 V2
707 7 Q27 (4
Distance between PQ , x-1 y-2 z-3
Given: L, : T T 3
2a-3 ¥ (3a+27 \ (5-Q z X+26 y+18 z+28
\/[7 aj+[7 ”j+(7 J TS T T
- /5 (given) are coplanar
352+42a+91=14>x6 27 20 31
3/a’ +42a-1085=0 | 1 2]=0
5e+6a—155=0 -2 3 )
6 =A=3
a=y, 62—5 (~-a>0) Now, normal of plane P, which containsL L,
soa=5 ; J K
)\‘:5+2:1 3 1 2
. ! L. . -2 3 3
Point Q (1,6,0) ismid point Pand R, so
12 Gt G5 g = -3 -13]+11k
- 1
2 2 = Equation of required planeP:
Similarly o= 8, o, =—2 3x+13y—-11z+4=0

(O, 4, 5) doesnot lieon plane P.

a+ §a1:a+a1+ o+ o= 5-3+8-2=8

028 (2
Q26 (1and2) Normal of planeP:

i)k

1b,-a,0/ =2 1 -3|=4i-j-3k
12 -2

Equation of plane P which passesthrough (2, 2, -2)
2 isdx—y-3z-12=0

Now, A(3,0,0), B(0,-12, 0), C(0,0,-4)
=a=3,p=-12,y=+4
=Sp=a+p+y=-13
Now, volume of tetrahedron OABC

V= ‘iﬁ x &:‘ =24
i K 6
9= (bc) +j (ac) + Ok Q29 BONUS
¢ DR’sof line of shortest distance

O T —

D.Rof lineis= [2
a
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Three Dimensional Geometry

Q.30

Q.31

=—i+2j-2k

N H [S—
[ )

i
0
2

- f2
Angle between line and planeis cos™ Eza

cosa = 2 Sna = S
27’ 33
DR’snormal to plane (1,-1,-1)
-a-2+2 5

Jaras1Jai 1141 33

\/§|a| =5Va’+2
32 =252 +50
Ans. Novalueof (a) [Bonus)

@

sina =|

P(1, 2, 3)

R

Q

X+2y+z=14

Length of perpendicular

1+4+3-14 -6

/6
QR = (PQ)cot60° = /2

PQ =

1
.. Areaof APQR = E(PQ)(QR) =3

@
A(2,3,9); B(5,2,1); C(1, %, 8); D(, 2, 3)

[AB AC AD]=0
3 -1 -8
-1 Ar-3 -1=0
A-2 -1 -6

= [-6(L—3)=1] —8(1—(A=3)(L—2)) + (6+ (h—2)) =
0

3(-61 +17) —8(=A?+ 5L —5) + (L +4) =8
8)\2—570+95=0

I

AN
12 =g

Q.32

Q.33

Q.34

@
A(-1, 4, 3)

o B (3, -1, -4

7 3
Let B befoot of L coordinates of B = (—2, > Ej
Directionratioof lineABis<2,1,3>s0

m=1,n=3

X+1 y-4 z-3
3 -1 -4
SopointCis(3L—1,—A +4,—4)1 +3).But Cliesonthe

plane, so
6L—2—-A+4-12),+9=4
=>A1=1=C(2,3,-1)

= AC=+/26

(10)

(a,—4a,-7) Lto(3,-1, 2b)

a=2b )]
(a—4a,-7) Lto(b,a —2)
3a+4a-14b=0

ab—42¢+14=0 (2
Fromequations (1) and (2)
2b?—16?+14=0

b*=1

&=4b’=4

Xx+1 y-2 z

5 3 1
a=5k-1,p=3k+2,y=k
As(a, B, y) satisfiesx—y+z=0
5k—1-3k+2)+k=0
k=1
La+B+y=9%+1=10
(450)
DR'sof RS= (o, —1,8)

56 43 111 lj

=| —+2,—+
DRof PQ (17 7t

=\

So, equation of ACis

=(% 60 %j
171717
0,8y
17 17
900, + 948 = 60
~ 60—900,

94
~30(2-30)
- 94

94
+—p=0
17B

p

p
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Q.35

Q.36

MATHEMATICS

5 a3
94
-15
P="7 27 (3¢=2)
B 30-2
-15 47

—B=-150=-15
o2+ B2=225+225
=450

@
2x+ky—-5z=1and3kx—-ky+z=5k<3
aremutually perpendicular then
2(3k) +k (=k)+(=5) (1) =0
—k?+6k-5=0
= k?-6k+5=0
= k?-5k—-k+5=0
= k(k-5)—(k-5)=0
=k=1,5

=k=1
.. given planesare
2x+y-5=1 (1)
and3x-y+z=5 )
Now eq" of plane passing through intersection of (1)
and (2) is
(2x+y—-5z-1)+A (3x—-y+z-5)=0 (3
Now (3) madeintercept of unit length onx-axis, i.e., it
passes through (1,0,0)
=(2-1)+A1(3-5)=0
=1-22=0

k<3

= A=

At A=

NIFR, N

ineq”(3)

2ol

=S 7X+y-9z2-7=0 .49

for finding intercept ony-axis; (y,0,0) satisfies (4),
y=7

therefore, correct answer isD.

[12]

Equation of planedax —y + 5z—7a+ A (2x -5y —z-3)
=0

thissatisfies (4,—1,0)

1l6a+1-7a+A(8+5-3)=0

9a+1+100=0

Normal vector of theplaneAis(4a+ 2x,—1-5)1,5-)\)
vector along thelinewhichiscontained in the planeA
isi—2j +k

Sdat+ 20 +2+ 100 +5-1=0

11 +4a+7=0.....(2)

Q.37

Three Dimensional Geometry

Solve(1) and (2)togeta=1,A=-1

Now eguation of plane

X+2y+3z-2=0

X-3 y-2 z-3
7 -1 -4

+3,—t+ 2, -4t + 3) Satisfy the equation of plane A

S Tt+3-2t+4+9-12t-2=0

t=2

Soa+PB+y=2t+8=12

(2

P=(i

?:(f+])+M(—f+]—aI2)

Letthepointintheline =1is(7t

+])+k(f+a]—|§)

i(-a*+1)-]j(-a-1)+k(1+a)
(-a®+La+La+1)
(_

a’ +1)(a-1)+(a+1)(y-1)+(a+1)z=0

‘ ( a’ +1)+4(a+1)

-5

+(a+1) +(a+1) |

‘ a+1

= (&+4a+5)2=3((-a@+ 1)*+ (a+ 1)?+ (a+1)?
= &+ 168 + 25— 8a° + 409 — 1092

= 3(at+ 122+ 22+ 2+ 49)

= &'+ 1682+ 25— 8a° + 409 — 1092

=3 +3+6+12a
=2a+8a8—6a¢—28a—16=0

= &+4a8-3¢-14a-8=0

= (a+1)?(@a-2)(a+4)=0

=a=-12,-4
Largest valueof a=2
[125]
A, =0 - J+3(1-0)k
A,=i+2J-k

[ k
Directionratio of line= t -1 3(1_1@

=(60-5)i +(3-20)J3+ (20 +1)k
3x - 8y + 7z=4will containtheline
(60-5)i+(3-20)d+(20+1)k

Normal of 3x - 8y + 7z = 4 will be perpendicular to the
line
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Three Dimensional Geometry

17A2—68L+51=0
= 3(6(-5)+(3-2¢)(-8)+7(2/+1)=0 =
(60-5)+(3-2¢)(-8)+7(20+1) 32— 4320
2 = M-3)(r-1)=0
=f=3 =1=1,3
Q1,13
. . . [ 457 R(5,7,7)
..dwecﬂonraﬂooflme[ l3,3j P4, 2,3)
Anglewith axis PQ=3i+])+4k
cosp=——213 PR = § +5]+ 0k
25 49
1+—+— o
9 9 1| i k .
A==|3 1 4| ==1]i(0-20)-j(0-4)+Kk(15-1
- 41500820 = 22 % 415-125 2 2|( )=1(0-4) +kI5-D]
83 150
Q39 ()
Pk =%|—2oi+4]+14|2|
i=1 1 -
1 -2 3 =%\/400+16+196
(-4 +k(-3) - %m
=i-4j-3k
Equation of line A% = 1(612) =153
4
x-1 y-2 z-4
1 -4 -3 Q 3
PM-(1,-4,-3)=0 i I2 lzli
— (., 4\ +4,-31—1) - (1,—4,-3)=0 N=le -
—A+160L—16+91+3=0 1 -12
= 260=13 . .
1 =i(-3) - j(3)+k(0)
A== . n
2 LA=—i—]
.. Planeis-1(x-1)-1(y+1) =0
PM :\/£+4+§: §+4: 2 P;_X_y:0:>x+y:0
4 2 2 DistancefromQ(a, a, 2)
Q.40 a+a:3\/§
=12
- 2lel=6
a=3o0ra=-3
P(1,-1,1)& Q3372
V26 orQ(-3,-3,2)
PQ?=4+16+1=21
Q42 (1
P4, 2, 7) B B
X+7_y-6_z Ojﬁlz(_sj,l)
PQ?=26 -6 7 1

(4+1-20)2+(2+2—-3N)2+ (T—1-20)?=26
(5—20)2+ (4—30)%+ (6-21)2= 26

— 25+ 4)2—20) + 16+ 9\2— 24\, + 36+ 4\2—24). = 26 -2 1 1
— 17)2—68), + 77=26

X-7 y-2 z-6

=0, =(-211)
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Three Dimensional Geometry

=i(6)-j(-4)+k®) =(32.4)

>
=
X
St
N
1]
|
o
H \I [S—
[

a=(-7,6,0), b=(7, 2, 6)

Sd — (B_é)'(ﬁﬂlxﬁz)

[y xn, |

(14,-4,6)-(3,2,4)|

| Jorarie |
_|42-8+24] 58 _, ;55
T s
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Linear Programming Problems

LINEAR PROGRAMMING PROBLEMS

Q1

Q.2

EXERCISE-lI (MHT CET LEVEL)

@
sx+y< 4,x>0,y >0, therefore we shall shade the
other inequalities in the first quadrant only. Now
consider X +y >4,

Xy
Let X+y=4= 2 + 4 1
Thustheline has 4 and 4 asintercepts along the axes.
The corner points of the feasible are O(0, 0), A(4, 0)
and B(0, 4).
The values of z at these points are

y
5_-
N
3_
2¥
l_-
X O
(0,0)
y' X+y=4
Corner point| z=3x+4y
0(0,0) 0
A(4, 0) 12
B(0,4) [16— maximum

Therefore, the maximum value of z is 16 at the point
B(0,4).

@
ObjectivefunctionZ =—x+2y <8,

(ii) Theline 3x + 2y = 12 passesthrough P(4, 0), Q (0, 6)
puttingx=0,y=0in3x +2y <12

= 0<12,whichistrue

.. Region 3x + 2y < 12lieson and below PQ.

(iif) x > O theregion lies lies on and to the right or y-
axis.

(iv) y > 0lieson and above x-axis.

(v) Solving theand equationsx + 2y =8 and 3x + 2y =
12wegetx =2, =3 = Ris(2,3) where AB and PQ.
intersect. The shaded region OPRB is the feasible
region.

Corner point| z=-3x+4y
0(0, 0) 0
P(4, 0) —12 — minimum
R(2, 3) 6
B(4, 0) 16

Thusminimumvalueof Zis—12at P (4, 0)

Q3 (@
x+2y<12,x 20,y=0 The feasible region determined by the constraints x +
(i) Consider thellngx +2y=8.1t pgssesthroughA (8, 2y<10,3x +y <15 x>0andy > Oisasfollows.
0) and B(0, 4), puttingx =0,y =0inx+2y <8,0<8
whichistrue. v
= regionx + 2y < 8lieson and below AB. 4
20+
15\
05) 10
) C
\5':=. B(4,3)
X' 1 I\—\. : : ~ X
0O AE\ 10 20
(5.0)
Y 3x+y=15 X+2y=10
The corner point points of the feasible region are
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A(5,0),B (4,3) and C(0, 5).
The value of Z at these corner points are as follows.

Corner point Z=3x+2y
A(5,0) 15
B(4, 3) 18 > Max.
C(0, 5) 10

Therefore, the maximum value of z is 18 at the point
(4,3).

Linear Programming Problems

N

x+2y=1

Q
SN
N S69,

3 4AS5 é\x+2y:6

\ ) (5,0)

Q4 @ Y x+y=5
The feasible region determined by the constraints
2x+y>3x+2y>6,x>0andy>0isasfollows. It can be seen that the feasible region is unbounded.
The value of z at corner points A(6, 0), B(4, 1) and
C(3,2) asfollows:
/Y Thevalueof zat corner pointsA(6, 0), B(4, 1) and C(3,
2) asfollows:
X+2y=6 6 It can be seen that the feasible region is unbounded
° The value of z at corner points A(3, 2), R(4, 1) and
2x+y= E B(0,3) C(6, 0) areasfollows:
) AtQ(3,2) Z=—x+2y=—3+4=1 — max™
i A6,0) = AtR(4,1) Z=—-4+2=-22
i N, L =< . =% AtC(6,0) Z=—6+0=-6 —>min™
X' Ol 1\2 3 245 s i Themaximumvalue of Z is1 but thefeasibleregionis
(0,0 unbounded. Consider theinequality —x + 2y > 1.
Theline—x + 2y = 1 passesthrough (-1, 0) and (0, 1/2)
puttingx =0,y =0in—x+2y >1,
We get 0> 1 whichisnot true.
= X+ 2y >1liesabovetheline—x + 2y = 1 feasible
Y' region of —x + 2y > 1 have many pointsin common.
Therefore, thereisno maximum value.
(0, 0) isnot contained in the required half plane as (0, Q.6 Q) o i .
0) does not satisfy the inequation 2x +y > 3. )C(JbJ ;CE ViquC;ﬂ ;2 % - Xy+>yéconstral nts
15-?(? g;)rner pointsof thefeasibleregion areA(6, 0) and Theregion determined by the constraintsisasfollows
The values of z at these corner points are asfollows :
Y
Corner point Z=X+2y
A (6, 0) 6
B(0, 3) 6
Herealso (0, 0) doesnot contain therequired half plane.
Thedouble-shaded region XABY ' isthe solution set.
ItscornersareA(6, 0) and B(0, 3).
It can be seen that the value of z at pointsA and B is
same. If wetake any other point such as (2, 2) onlinex
+2y=6,thenz=6. Thereisnofeasibleregion and thus, Z hasno maximum
Thus, the minimum value of z occure for more than 2 vaue.
point. Q7 (@) .
Therefore, the value of zisminimum at every point on Wehavemaximise .
thelinex + 2y =6. Z=11x+17y i) y
Subject to the constraints ... (i)
X+y<6 x<2 ... (i)

Q5 @ . . . . x>0y>0 L. (iv)
Thefeasibleregion determ ned by constraintsx > 3, x We see that, the feasible region as shaded determined
+y25x+2y26,y>0isasfollows by the system of constraints (ii) to (iv) isOABC andis

bounded. So. now we shall use corner point method to
determine the maximum value of Z.
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(0, 6)%C

2,2)

N

3.9

The shaded region as shown inthefigureasOABC is
bounded and the coordinates of corner pointsare (0,0)

(3,0),(3,2) and (0,2), respectively.

Corner points Corresponding value of Z
(0,0) 0
(3,0) 33
(32) 47 <— Maximum
(0,2) 14

Hence, Z ismaximum at (3,2) and itsmaximumvalueis

X' < i > X
' T 47.
o, 0)1 A2, &\
YT UX=2 \oxay=6 Q10 ()
MinimiseZ = 13x — 15y subject to theconstraintsx +y
Corner points | Corresponding valueof Z <7.2x—3y+6>0.x>0.y>0.
(0.0) 0
(2,0 22 4
(2,2) 36
(0,6) 42 «—maximum ©7
Hence, themaximum valueof Zis42 at (0,6). ( CS (34)
0,2
8 @ | |
Maximise Z = 3x + 4y. Subject to the constraints X' A,
X+y<1,x>0,y>0. ‘/(-3,0) ©.0) O\ =7
The shaded region shown in the figure as OAB is 2x-3y +6=0 (x+y)=
bounded and the coordinates of corner points O, A
and B are(0,0) (1,0) and (0,1), respectively. "Y’
\{ Shaded region shown as OABC is bounded and
corrdinates of itscorner pointsare (0,0) (7,0) (3,4), and
O\ B (0,2). respectively.
) A ,y Corner points Corresponding value of Z
h v 0,0 0
00, % E?,Og 91
+§/\ (34 —21
N\
9 (0,2) —30<— Minimum
2
Corner points | Corresponding value of 2 Hence, theminimumvalueof Zis(-30) at (0, 2).
(0,0) 0 o1 @
1 .
EO’% i < Maxdimum The shaded region is bounded and has coordinates of
: corner pointsas(0,0), (7,0), (3,4), and (0,2), Also, Z =
Hence, themaximumvalueof Z is4at (0,1). SX+7y.
Corner points Corresponding value of Z
Q9 (©)] (0,0 0
Maximise Z = 11x + 7y, subject to the constraintsx < 3. (7,0 35
y<2.x>0,y>0. (3,4) 43 < Maximum
v (0,2) 14
t Hence, themaximumvalueof Zis43 at (3,4).
C B Q12 (3 o
©,2) (32)Y=2 Let number of cakes made of first kind arex and that of
second kind isy.
S maximizeZ=x+y
5 A - Subject to 200x + 100y < 5000 and 25x + 50y < 1000
X' > x>0,y>0.
(0,0 (30) : . .
The feasible region determined by the system of
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constraints is as follows.
\%

)

40

=)

10 FEEEE)\ B(20,10)

X' 2SEa= —
(6]
10 20%5% io\so\fo

v

Thecorner pointsare O(0, 0), A(25, 0), B(20, 10), C(0,
20).

The value of Z at these corner points are asfollows::
Consider Z=x+y

Now at O (0, 0), Z=0+0=0
AtA (25,0),Z=25+0=25
AtB(20, 10), Z=20+10=30

AtC(0,20),Z=0+20=20
M aximum number of cakesZ =30whenx =20,y =10

Q13 (O
Let x tennisracketsand y cricket batsare produced in
one day in the factory.
Machine | Craftman
Item | Number | Hours Hours Pr ofit
Rs.20per
Tennis X 15 3 item
Cricket Rs. 10per
Bats y 3 1 item
Total time
Available 42 24

Total Machine hours=1.5x + 3y,
Maximumtimeavailable=42 hours

MATHEMATICS

15x+3y<42 orx+2y<28
Craftman’shours=3x +y
Maximumtimeavailable=24
x+y<24 ..(ii)

Alsoy>0

(i) z=x+y constraintsarex + 2y < 28,
3X+y<24,xy>0

(i)

The feasible region determine by the system of

constraint is as follows.

Linear Programming Problems

C(8,0)

' } } + + + —>X
% 12 16 20 24 28 ~>
1.5x+3y=42
v
The corner points are B(0, 14), P(4, 12), C(8, 0) and
D(0,0).
The values of z at these corner pointsare asfollow :
Profit function z= 20x + 10y
AtB (0,14) z=0+10x 14=140
AtP(4,12) z=80+120=200— max™. Profit
AtC(8,0) z=20x8+0=160
AtD(0,0) z=0
Thus maximum profit is Rs. 200, when 4 tennisracket
and 12 cricket bats are produced.
Q.14 (2
Let x nuts and y bolts are produced.
Machine | Machine
ltem | Number | A B Pr ofit
Nuts X lhours | 3hours| 1750
Bolts y 3hours| lhours| 7.00
Max.
Time
available 12 hours | 12 hours

MachineA isused for x x 1 +y x 3 hours,

Maximumtimeavailable=12 hours,

S X+3y<12

MachineB isused for 3 x x + 1 x y hours.
Maximumtimeavailable=12 hours.

=3X+y<12

Profit function z = (17.50) x x + (7.00)y. Thus the
objectivefunctionz=17.5x + 7y, subject to constraints
arex+3y<12,3x+y<12andx,y>0

The feasible region determined by the system of
congtraints is as follows.
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Q.15

Q.16
61
X_D(OJZ)

=12 A(12)0)

- | . . > X
X<5 3\8 12 46w

<<€

Thecorner pointsareB(0, 4), P(3, 3), C(4, 0), O(0, 0).
The values of z at these corner points are asfollows.
AtB(0,4) z=0+7x4=28

AtP(3,3) z=175x3+7x3=735

AtC(4,0) z=175x4+0=70

At0O(0,0) z=0

Maximum profit isRs. 73.50 when 3 nuts and 3 bolts
packages are produced.

&)

L et the manufacturer produces x packages of screwsA
and y packages of screw B, then time taken by x
packages of screw A and y packages of screw B on
automatic machine = (4x + 6y) minutes. And hand
operatd machine = (6x + 3y) minutes

As each machine is available for at the most 4 hours
i.e.4x 60 =240 minutes. So,

wehavedx + 6y <240i.e. 2x + 3y < 120 and 6x + 3y < 240
i.e.2x+y< 80

Profit on selling x packages of screwsA andy packages
of screwsBisz=7x+ 10y.

So, tofind x and y such that z=7x + 10y ismaximum
subjectto2x +3y <120, 2x+y <80,x>0andy >0. The
feasible portion of the graph satisfying theinequalities
2x+3y <120and 2x +y <80isOABC whichisshaded
in the figure. Coordinates of O, A, B and C (0, 0), (O,
40), (30, 20) and (40, 0) respectively.

AtA(0,40) z=7x+10y=0+10x40=400

AtB (30, 20) 2=7x30+10x20=410max™
At C(40,0) z=7x 40+0=280
AtO(0,0) z=0

Hence, the maximum profit Rs. 410 when 30 screws of
typeA and 20 screws of type B are produced.

©)

L et the manufacturer produces x pedestal lampsand y
wooden shades; then the time taken by x pedestal
lamps and y wooden shades on grinding/ cutting
machines= (2x +y) hoursand timetaken by x pedestal
lamps and y shades on the sprayer = (3x + 2y) hours.
Since grinding/cutting machineis available for at the
most 12 hours, 2x +y < 12 and sprayer isavailablefor
at the most 20 hours.

Weahve: 3x + 2y < 20.

Profit from the sale of x lamps and y shades.
Z=5x+3y

So, our problemisto maximize Z = 5x + 3y ubject to
constraints3x + 2y <20, 2x +y <12,x,y>0

The feasible region determined by the system of
constants is as follows.

Y
N
12 9 D(O,lZ)
11 1
A(O,lO)lgj_
8 (2.8
7+ _\ B(2,7)
6..
5F C(4,5)
4 N
3
2-- N
1+ N §
X 0 1 2 3 4 5P6e\ 7
4
M

The corner points are O (0, 0), P(6, 0), C (4, 4) and
A (0, 10).

The values of z at these corner points are as follows.
Now Z=5x+3y

AtO(0,0), Z=0

AtP(6,0), Z=30

AtC(4,4), X=5x4+3%x4=32
AtA(0,10).Z2=5%x0+3x10=30

Now maximumZ =32 atx =4,y =4.

Hence maximum Z = Rs. 32 when he manufacture 4
pedestal |lamps and 4 wooden shades.

©)

Q)

Here(0, 2), (0, 0) and (3, 0) all arevertices o f
feasibleregion.

Y
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Linear Programming Problems

tickets sold bex and y.

Q19 @ Now, as the seating capacity of the aeroplane is 200,
Clearly point (2000, 0) isoutside. sox+y < 200.
Q20 (3 As 20 ticketsfor executive class are to be reserved so
Xy Xy we havex > 20.
Consider —=+=21,—+=<1 x, y>0 convert And asthe number of tickets of economy class should
2 4 3 2 be at least 4 timesthat of executive classy > 4x . Profit
them into equation and solve them and draw the on the sale of x tickets of Ist class and y tickets of
graph of these equations we get y=1 and x=3/ 2 economy classis
z=1000x + 600y.
.. L.PPisi.e. maximize, (z) = 1000x + 600y,subject to
¥ constraintsarex +y <200, x> 20,y >4x and X, y <0.
0,4 Theregion satisfying theinequality x +y < 200, x <20
&...H\‘- andy > 4xisABC.
0. ~\G21) z=1000x + 600y AtA (20, 180), z
e X =1000x 20+ 600 x 180
= 20000 + 108000 = 128000
AtB (40, 160),
| z=1000 x 40+ 600 x 160

=40000+ 96000= 136000 max™
From graph region is finite but numbers of possible ALC(20, 80)’_ Z= 1_000 X 20+600 >80
. 2 X = 20000 +48000= 68000
solutions are infinite because for sifferent values of x
and y we have different or different values olutions.
Q21 (2
Given:x+2y>2 .. @)
x+2y<8 . @) N

andx,y>0 ‘2&'
180 N

160 +
140 +
120 +
100 +
80T
60 4+
40 4

The feasible region determined by the constraints is
asfollows.

20+

X' — N3 X
?[ 0 40 60 80 100 120 140 160 180 200 220

Y' x=20

= zismaximumwhen x =40,y =160
= 40 tickets of executive class and 160 tickets of

X 'y 1 economy class should be sold to get the maximum
> + 1 profit of Rs. 136000.
and for equation (2) 033 (1)
X N y 1 Let x kg of food P and y kg of food Q are mixed. we
38 4 have
Given:z=3x+2y Food Quantity | VitaminA | Vitamin B Cost
At poi nt (2’ 0); 7z=3x2+0=6 P x kg 3units’kg 5units/kg Rs. 60/kg
At poi nt (0' 1); 7z=3x0+2x1=2 Q . y kg 4unitgkg 2units’kg Rs. 80/kg
Atpoint (8,0); z=3x8+2x0=24 least quantity of , _
At poi nt (0, 4); 7=3x0+2x4=8 vitamin required 8unit 11unit
. maximumvalueof zis24 at point (8, 0). Quantity of vitamin A in x kg food Pand y kg food
Q22 (3 Q=3x+4y
Q23 (@ Quantity of vitamin required at leat = 8 units
4 (2 =>Q=3x+4y>8
%TH ATICS o Quiatity of vitamin B in x kg food Pandy kg of food
Q26 (4 Q=5x+2y

Q27 (1 Quiatity of vitamin required at least = 11 units
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Q.34

constrantsis as follows :

It can be seen that the feasible region is unbounded.
The corner points of the region are

EED

The value of z at these coener points are as follows.
Now objectivefunction z=60x + 80y,

At D[O 11] Z=80><1—1=440
2 2

At P(Z,%) ,2=120x40=160 mjinm cogt,

At A(g,Oj,z:GOX:—iJrO:lGO—) min™ cost

Minmum value of z = 160. But feasible region is
unbounded

.. Congider theinequality 60x + 80y < 160
or3x+4y<8

Thisshowsthat thisregionisbelow thelineAD : 3x +
4y =8

= Thereisno point in common between feasible region
and 3x + 4y < 8. Hencetheminimum cost zisRs. 160 at

all point lying on the segment joining A(%,O} and

(22

@

Lettherebex kgfood X andy kg food Y. Food X costs
Rs. 16. and food Y costs Rs. 20 per kg. Objective
function Z = 16x + 20y, subjct to constraintsare, X + 2y
>10,2x+2y>12and3x+y> 8,X,y>0

The feasible region determined by the system of
congtraints is as follows.

Q.35

Q.36

Q.37

S

V 7

o > 'II ’I/
q’l”(
Y DN
2

The corner points of the feasible region are A(10, 0),
Q(2,4), P(1,5) and K0, 18).

The value of z at these corner points are as follows.
Theobjectivefunctionisz=16x + 20y

AtF(0,8), Z=16x+20y=0+160=160

AtP(1,5), Z=16+100=116
AtQ(2,4), Z=32+80=112
AtA (10,0) z=160+0=160
Thisshowsthat minimumvalueof zisRs. 112 feasible
region is unbounded.

Consider theinequality.

16x + 20y <112 or 4x +5y =28

The line 4x + 5y = 28 passes through (7, 0) and

AlOO

min™

28
[013] Alsoputtingx =0,y =0in4x + 5y <28 wegey

0<28whichistrue.

.. 8x+10y =33 liesbelow theline4x + 5y =28
Hence there is no common point between feasible
regionand 4x + 5y < 33

= Minimumvaueof z=112atx =2,y =4i.e. least
valueof mixtureisRs. 112 when 2 kg of food x and 4 kg
of foody are mixed.

@

The function is given by profit function

=X. i+ y % E =0.08+ 0.10y.
100 100

@
X,y>0and 4x +3y <24

€ _ _
Constaraintswill be

X X, . +X  =b
X, X, .. +X =D,
X, X, .. +X =b
n 2n mn n
Xy X, + . +X, =b,
X X+ +X, =D,
X +X _+..+x _=b
ml m2 mn n

So, total number of constraints=m+n

52
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PREVIOUS YEAR'S

MHT CET

Q13 Q2(29 Q3(2 Q4(1) Q53
Q6(3 Q7 Q81 Q92 Q100
Q113 QI2() Q134 Q143 Q.15()
Q16(3) Q.17(4 Q.18(1) Q.19(3) Q.20(4)
Q214 Q.22(3)

Q23

Maximisez =1 1x+7y, subject totheconstraintsx < 3,
y>,y>0

Y
C B
02) B2 y=2
: A
Ol (00) [(30)
N v
y x=3

The shaded region as shown inthefigureasOABC s
bounded and the coordinates of corner pointsare (0,0),
(3,0), (3,2) and (0,2) respectively.

Corner points Corresponding

valueof Z
00 0
(30 3
(32 47 « Maximum
0,2 14

Hence, Z ismaximum at (3,2) and itsmaximumvalueis
47.

Q.25

MinimizeZ = 13x — 15y subject to theconstraintsx +y
<7,2x—3y+6>0,x>0,y>0

Y/

N

0.7)

C
(0.2)

(=3,0)[0
2x-3y+6=0

0,00 (0,7)

Xty =7

Shaded region shown as OABC is bounded and
coordinates of its corner points are (0,0), (7,0), (3,4)

and (0,2) respectively,
Corner points Corresponding
valueof Z

©0) 0

(7.0 a

39 21

0,2 —30 <« Minimum

Hence, the minimum vaueof Z is(-30) at (0,2).

@

Fromthelinex + 2y = 6, shaded region isaway from
theorigin=>x+2y>6

Fromtheline5x + 3y = 15, shaded regionisaway from
theoriginb5x +3y >15

Fromthelinex =7, shaded region istowardstheorigin

Q24 (3 =>y<6
-» Shaded regionisin thefirst quadrant
=X,y>0
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Probability

PROBABILITY

Q.1
Q.2

Q3

Q4
Q5
Q6

QS8
Q.9

Q.10

Q.u

Q.12

Q.13

EXERCISE-I (MHT CET LEVEL)

©)

It is obvious.

@

P(A U B) =P(A) + P(B) - P(A N B)

5 2 1

g=§+——P(AﬁB) =P(ANB)=0
.. EventsA and B are mutually exclusive.

@
n!

n

8x3 _ﬂ
8x32 4*

n!

3
— =
32 n"
S n=4
@

@
(€)
(€)
(€)
)
Required probability is

P(getting8) + P(9) + P(10) + P(11) + P(12)
5 4 3 2 1 15 5
_—— —+ —
T36 36 36 36 36 36 12°
@
; . 4
Required probability = =

€
Since both heads and tails appears, so

n(S) = {HHT,HTH, THH,HTT, THT, TTH}
n(E) ={HTT,THT,TTH}

n

2

w|

3 1
Hence required probability = 5 2
©)
; . 4
Required probability = — = =

(Sincediamond has 13 cardsincluding aking and there
are another 3 kings).

Q)

Let R stand for drawing red ball B for drawing black
ball and W for drawing white ball.

Then required probability

= P(WWR) + P(BBR) + P(WBR) + P(BWR) + P(WRR) +

P(BRR) + P(RWR) + P(RBR).

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

322 322 332 332 321
876 876 876 876 8.7.6

321 231 231
+ + +
876 876 876

2 2 3 3 1 1 1 1
S—t—t—t—t—+t—+—+—

56 56 56 56 56 56 56 56
©)

Total cases =36. Favourablecases =2+4+2=8

8 2
. Therequired probability = 36 = 9

1
4

@

P (at least 1H) = 1-P (No head)
=1-P(four tail)

1 15

16 16

@
P (at least one head) = 1 — P(0 head)
7

All tal —1—3——
=1-P (Alltail)= s 8

@

Let 100 students studying in which 60 % girls and 40
% boys.

Boys=40, Girls=60

25
25% of boys offer Maths = 10 x40=10 Boys

. 10 .
10% of girlsoffer Maths= 100 x60=06 Girls

It means, 16 students offer Maths.

6 3
Requwedprobabmty—16 3
)
Required probability
_Cs 'Cs_56 _4
9(;5 %cy 126 9
@
8!

Total ways of arrangements = ol al

Mut Cer COMPENDIUM
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e\WeXeyeZe
Now ‘S’ can have places at dot’s and in places of
w, X, ¥, 2 we haveto put 2A's, onel and one N.

41
Therefore favourable ways = 5( 2,)

Probability

Favourable cases=8Cg x 'Cg

8Cex 'Cs

Required probability =15 C
11

Q28 (2
Hence required probability 3ball canbedrawnin 18C; ways
_s5a214r 1 Favourable cases =6C,
28l 14 - Required probability

Q20 @ 6
n=Total number of ways=6° - 18C3 __6x5x4 5
A total of 12 in 5 throw can be obtained in following C; 18x17x16 204
two ways — Q29 (9
(i) Oneblank and four 3s=5C, =5 Required probability

5~ 4 7~ 8
or (i) Three 2's and two 3s=°C, =10 GG GG 20+56_ 76
5 s Lelee, 2o, 144 144
Hence, therequired probability = —5 = 5255

Q2 (@) Sincewe have P(A + B) = P(A) + P(B) — P(AB)

~eatied orobatility = c, 3 — 0.7= 04+ P(B)— 0.2=> P(B) = 0.5.
equired probability ) 5 03l @
.22 1 11 1

N @ P(A+B)=P(A)+P(B) - P(AB) =+ ~0=—.

5~ 8 5
Cx°C C 25
Required probability = 1% Ly 13 2 ~ 39 Q32
) ) The sample spaceis[LWW, WLW]
Q2 (4 _ - P(LWW) + P(WLW)
Let each of the friend have x daughters. Then the — Probability that in 5 match series it is India
probability that all the tickets go to the daughters of A — Frobanitity chsenes, itisindias
second win
Xg “Cs 1 . =P(L) POW) P(W)+P(W) P(L) P(W)
is —2"03' Therefore —ZXC3 20 . 11 2 1
Q24 (1 8 8 8 4
33 (3
Required probability = 6,6 1 8-34 8
c, fc, 7 Q35 (1)

Q25 @ Let A= event of two socks being brown. B =
3 cardsaredrawn out of 26 red cards (favourable) event of two socks being white. Then
~®cy; 26! 31491 2 °C, 54 5

52c. 31231 521 17 P(A) =5 P(B)
3 C, 9 8 18
Q26.
_ 4C 4 3 3
37 (37] ~°C, 98 18
_2c, \2
Required probability 38(;3 - (38) . Now, sinceA and B are mutually exclugin events, so

3 required probability
5 3 4

Q2r (D =P(A)+P(B)=—+—=—=
Total number of ways =1°C,; 18 18 9
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Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

@
Required probability is

P(Red + Queen) — P(Red " Queen)
= P(Red) + P(Queen) — P(Red m Queen)
26 2% 4 4 2 _28_7
52 52 52 52 13
&)
P(A) + P(B) (Fundamental concept).
@
2
P(A NB) = 5"
@

Let A be the event to be multiple of 4 and B be the
event to be multiple of 6

00I0'|
w| o

1
-

L PB) =2 and

25
P(A) = =2
So, P(A) 100 100

8
P(ANB)=—
(ANB) 100
Thusrequired probability is
P(A UB) = P(A) + P(B) - P(A N B)

— P(AUB) = 25 16 8 33
100 100 100 100

1)

Since we have

P(A UB)+ P(A N B)=P(A)+ P(B) =P(A) +

P(A)
2

8 2

€
1-P(A' nB')=0.6, P(ANB)=0.3 then

P(A"UB') = P(A") + P(B") - P(A' " B")
= 1-P(ANB)=P(A") + P(B") - 0.4
= P(A")+P(B')=0.7+0.4=11.

(€)

P(ANnB)=P(B)-P(ANB)=y-

@

P(A)=0.3,.. P(A)=0.7

P(B")=0.6, P(B)=0.4 and P(A nB')=0.5

P(A UB’) =P(A) + P(B") - P(A " B’)
=0.7+0.6 —-0.5=0.8.

Q.44

Q.45

Q.46

Q.47
Q.48
Q.49
Q.50
Q.51

Q.52

Q.53

Q.54

@
Sincewe are given that 5 appearson first die so to get
sum 11, six must be on the second and hence, the

1
required probability = s
&)

A
2)
@
P(A) =1/ 4,P(Al B) =%, P(B/A)=2/3

P(ANB)
P(B)

P(AUB) _

1- P(A UB)
P(B) '

P(B)

By conditional probability,
MA/B)=P(a) P(B/A)=P(b)P(A/ B)
:%xg— P(B) —: P(B)=>
4

©)

@

@

@

23
F{E]_l—P(AuB) =% 37 3 37
A) PA) 1 "0 2 40
3
@
P(AJZP(AmB)
B/~ P(B)

SinceA and B aremutually exclusive.

0

So, P(A N B) =0. Hence F{%):%:

@
(E)‘ P(ANB) (1/10) 2
A) PA) (/4 5

©)

Let A be the event that face 4 turns up and B be the
event that face 5 turnsup then P(A) = 0.25, P(B) = 0.05.
Since and are mutually exclusive, so

P(A U B) = P(A) + P(B) = 0.25+ 0.05= 0.30
. F{ A j L
We have to find AUB »which is equal to

[AN(AUB)]  P(A)
PAUB)  P(AUB)

0255
030 6

Mut Cer COMPENDIUM
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Probability

Q61 (1)
Q5 @3 Let E be the event in which all three coins shows tail
3 and F betheevent inwhich acoin showstail.
Let P(A) = probability of aboy intwo children =72 . F={HHT,HTH, THH,HTT,THT,TTH, TTT}
Because cases are BB,BG,GB, GG = 4 and E={TTT} Required probability
Favourable cases are BB,BG,GB=3 _P(E/F) = P(ENF) :1
The probability that the second child isaso boy is P(E) 7
.62 4
P(ANB)== © @
P(Bj 1 - P(BNA) 1 L PEAA)
—_— | == _— e = —
, PANB) 1/4 1 A2 PA) 2
We haveto find P(B/A) “"hA) 32 3
" P(Aj_zjm_z ey L
Q5 (1 B2 PB) 4 ( )_E
F{A) _P(AnB) 05 _5
B/ PB) 06 6 P(ANB)=—=P(A).P(B)
Q57 (@) -. EventsA and B are independent.
P(A  B) = P(A) P(B) = = N P(ﬂj _P(A'nB) _P(A)P(B) 3
6 o B P(B) PB) 4
P(ANB)= —1 P(AUB) P(E) _P(BNA) P(B)PA) 1
ad FUA) T TRy PAy 2
1 1
=5 =1-[P(A)+ P(B)] + == P(A) + P(B) = Q63 (4
90 9
1 1 Let P(freshegg) =
Hence P(A) and P(B) are - and . 100 10
10 1
Q.58 @ P(rottenegg) = 100"10-%i n=5r=5
P(A “ B) = P(A) + P(B) - P(AB) So the probability that none egg is rotten
2 1 1 1 5 0 5
—Z-Z4P(B)-Z=P(B)== :505(3) (i) _ (3) _
3 3 2 10/ \10 10
Now, P(AB) = P(a) P(b), Aand B areindependent Q.64 (2
events. 4
4\(1
Qs (@ Required probability = 501(3) (Ej
Q60 (@ Herestrictl . .
(i) This question can aso be solved by one student Q65 (1) {Herestrictly oneisswimmer}
(ii) This question can be solved by two students ~
simultaneously _ 1 (1\5)
(ii) This question can be solved by three students all Required probability = C4(gj (g) :
together.
1 Q66 (3
P(A)=~, P(B) = P(C) 9.5C,pta2=5C,p%q"
P(A UBUC) = P(A)+ P(B) +P(C) Putting q=1-p, weget required result.
.67 2
—[P(A).P(B) + P(B).P(C) + P(C).P(A)] +[P(A).P(B).P(C)] Q @
Since, 2 P(X =x)=1
_111{111111}{111}33
S| SX o XX [+ xS x =
2 4 6 |2 4 46 6 2| |2 4 6] 48
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Q.68

SEIBIOEEE

Q.69

Q.70

Q.71
Q.72
Q.73
Q.74
Q.75
Q.76

JK+3K+5K+2K+K =1

12K =10.K :i

12
Now,
P(X>2)=P(X=2)+P(X=3)+P(X =4)
2

=5K+2K+K =8K =8
(5)-3

@

Theprobability of hitting thetarget 5thtime at the 10th
throw = P(the probability of hitting thetarget 4 timesin
the first 9 throws) x P (the probability of hitting the
target at the 10 th throw) =

63
2

€
The probability of showing same number by both dice

_6_1
P=3% 6

1
Inbinomial distributionheren=4,r=2,p= E,q = E
. reg. probability ="C_g™p’

(2
(33

@

The man hasto win at least 4 times.
-. Reqd. probability =

o3 (3 el
ol el

1
=(7C,+"C;+7C,+” c7)7= =

25
216

{3
3

Nl'_\;/;/

3
4
)
oy
)
©)

Q.77

Q.78

Q.79

Q.80

Required probability

3
“e(3)-3
2 \2) 4

@
Required probability

ol 38 e )
="Cy| —= | + CO i — | =
20/ \ 20 20/ \ 20

z1(19) '
20\ 20
@

The probability that student is not swimmer

1 4
p= 5 and probability that studentis swimmer 4 = 5
. Probability that out of 5 students 4 are swimmer
SHIERIEE
- s \5) T ) 5
&)

- . 1

Probability of failure= 3

2
Probability for getting success = 3

.. Required probability

el 15 =313
-0

@

16
27

1

- 1421
p = P(getting ahead) = Z,Q— 5

.. Required probability = P(six successes)

nely3-

@
Let X be the number of heads getting. X follows

binomial distribution with parameters n,p =1/2 Given
that P(X >1)>0.8
= 1-P(X=0)>08=P(X=0)<0.2

10' 1
6]4[ 210

_ 105
512"

- Ll s
2" 5

- Theleast valueof nis3.

="Co@/2)" <0.2

Mut Cer COMPENDIUM
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Probability

Q8 (3 _ o Now n (B) =36, becausefirst throw isof 4. So another
Let X denote arandom variable which isthe number of h b hreedicesh
aces. Clearly, X takesvalues, 1, 2. two throws stop by §x6:36 types. T reg iceshave

only two throws, which startsfrom 4 and give sum 15
p=2 L ogoo 1 12 i.e, (4,5,6)and (4, 6,5).
52 13 13 13 So,n(AnB)=2, n (B)=36
c=n=2x(3g) () fA)-2_1
B/ 36 18
12 1
P(X=2)=2 =—
( )= (13) (13) 169 Qer @
Inabox, B, =1R,2W;
26 2
Mean= D RXi = 169 169 169" 13- B, = 2R,3W andB, = 3R, 4W
. 1
Q83 (@ Also, giventhat,P(B,) ==,
_ 2
np==6 1 1
1 2 P(Bz)=—andP(B3)=—
npg=2=qg=_,p=— and n=0. 3 6
3 3
1 2)®
Hencethebinomia distributionis | =+ =] -
3 3 R
P(B,)P| —
0s @ ). e)eg)
We have mean (X)=np=2 and variance IR )T
(X)=np R P(Bl)P[ ]+P(BZ)P[RJ+P(B3)P(RJ
1 1 1 BZ 3
(X):npq:1:q=§ orp=§andn=4 1 2 2
7><7 —
A _ 35 ___ 15 14
_ _m_14n~ (1) _15 11,1213 1.2, 1 39
Thus p(X 21) =1-p(X =0) =1~ CO(}) “16 2°373"576"7 615" 14
Q85 (I Q88 (1
Given np=6,npg=4 Total number of coins=2n+1
Consider the following events:
ﬂ:ﬂzng and p:} E, = Getting a coin having head on both sides from
np 6 3 3 the bag.
1 E, = Getting afair coin from the bag
np:6:>n><§:6 =n=18. A =Tossresultsin a head
31 n
Q86 (I , . Given: P(A) =—,P(E)) = ——
We haveto find the bounded probability to get sum 15 42 2n+1
when 4 appearsfirst. Let the event of getting sum 15
of threethrown number isA and the event of apearing P(E.) = n+1
and P(E,) =
A 2n+1
4isB. Sowehavetofind P(E) . Then,
P(A)=P(E,)P(A/E,))+P(E,)P(A/E
A nanE) (A)=P(E)P(ATE,)+P(E,)P(AE,)
But P B e Q89 @
(B) Let A = event that drawn ball isred B = event that
When n(ANB) and n(B) respectively denote the drawn ball iswhite Then AB and BA are two
number of digitsin A ~ g and B. disoint cases of the given event.
. P(AB+BA) =P(AB) + P(BA)
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Probability

Q.90

Qa1

Q1

Q.2

B A
=P(A) P| — [+P(B) P| —
) P2 ]+ peer (%)
_33,33_3 Q3
65 65 5
©)
Let A be the event of selecting bag X, B be the event
of selecting bag Y and E be the event of drawing a
whiteball, then P(A) =1/2,P(B) =1/2,
P(E/A)=2/5 P(E/B)=4/6=2/3.
P(E)= P(A)P(E/A)+ P(B)P(E/B) = 12+1-g:£
25 23 15 Q.4
&) o
It is based on Baye's theorem. Q-7
1 .
Probability of picked bagA P(A) = Q8
. . 1
Probability of picked bag B P(B) = >
Probability of green ball picked from bag A
G 1 4 2
S 8) 1,82
WX =2777 Q9
Probability of green ball p|cked frombag B
_pBF{ j:_ 3.3
®) 2 7 1
Total probability of green ball = 3 1
otal probabifity of green 7714 2
Probability of fact that green ball isdrawn from bag B
Q.10
P(B)P(E) 1.3
15)- R
B) 1 4 1 3 7
) oG] 333
EXERCISE-II (JEE MAIN LEVEL)
&)
! 9x10
Sincesumof 1+2+3+......9=———=45isdivisibleby
9, hanceall no. will bedivisibleby 9.
@ Q.11
Max sum=12
6+6=12
6+5=11
6+4=10
cases A2
5+5=10 6 Q
5+6=11
4+6=10

@

Exhaustive no. of cases= 6°

10 can appear on three dice either as distinct number

asfollowing (1, 3,6);(1,4,5); (2, 3,5) and each can

occur in 3! ways. Or 10 can appear on three dice as

regeated digitsasfollowing (2, 2, 6), (2,4, 4), (3,3, 4)
3l

and each can occur in 5 ways.

3
. No. of favourable cases = 3x 34+ 3x A 27

@
@
(©)
(©)
@
2n-2! o
n-1'n-112!
2n!
n! nl2!

@

Giventhat,

a?+p2=a+p & a?pl=ap
4 possibilities
(1,1),(1,0),(0,0), (o, ®?

NN
N~

Required probability =

@

Total waysinwhich 5 persons
canexit at 8 floor = 8°

(each has 8 options)

No. of ways of selecting 5 floor
out of 8=

No. of waysof exifingat 5
selected floor = 5!

8C, x5!

. Probability =

@
Required probability

- 10C7

_1
4
@

‘C, x BC,x*C,=Formulacard

site any 9 cards any 4 cards from 39 cards
%C,,= total case

Mut Cer COMPENDIUM
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4 13 39 Q20 (@
_ _Gix 52C9 x Cy squared of ano. canhavel, 4, 6,9, 5
Cps SoP=(9/25)
Q13 @
13 1 Q21 (@ -
P(A)= 5 = LetP(A)isprob of card drawn is Required probability
spade & P(B) is card drawn isan ace then _’c’c’c 2 clc’c P Cic’C x2 | 59
5x5x5 125
4 1
PB)= 5, = 13 Q22
Probability of detection=P= P(A)
Q1 3 o Probability of non-detection=1-P= P(B)
Throughing both cubes is an independent event and 1%t cycle=P
occurring of red 8 blue color on top face is mutually 2nd cycle=P(B). P(A)
exclusivelet therebe‘x’ bluefaces on the second cube. =(1-p)P
Given, 3dcycle=P(B). P(B) . P(A)
1 x 5 (6-x 1 =(1-P)(1-P).P
XXt = 4" cycle=P(B).P(B).P(B).P(A)
6 6 6 6 2 - (1_p)3 P
atthzltgg ﬁg(tjogl gth cycle= [P(B)]n'l P( A)
— x+30-5x=18 fg_P)'P
= 4x=12 =>x=3 23 (1 -
- No.of redfaces=(6—x) = (6-3) =3 Q2 @ )
Q15 (@ Focecards= 12
p,*p,+p,+p,=1lin  inD obvioussolutionfollows ig?als;eérlnoved cards= 16
Q16 (1) et ras=
Regired Probability Remaining cards= 36
4 9 9
Q17 () = 9P(A) =4P(H)
Total =m+n 024 (1)
(W, W) = m__ m-1 Since, P(exactly oneof A, B occurs) =q.
' m+n m+n-1 L PAUB)-P(ANnB)=q
....... 1) =p-P(AnB)=q=PANB)=p-q
- =1-P(A' UB’)=p-q=PA UB’)
(B,w)=> X 1 =1l-p+q
m+n m+n- = P(A)+P(B')-P(A "B')=1-p+q
------- ) = P(A)+P(B')=(1—p+q) +[t—P(AUB)]
Total proof = (w, w) + (B, w) =(1-p+q)+(l-p)=2-2p+q
m m Q25 (3
= m+n(m+n-1) (m+n-1)= ——_— Q26 (B
A°-B
Q18 @
Required Probability F== ===
_TG-2_ ==
G =
Q19 (@ e eepepepnfapupegnfaepaiapn
Required probability —(AUB)
_%C,x1x1_3
X1 7
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Probability

Q.27

Q.28

Q.29

Q.33

@

_1 _2
|O(A)—6,|0(B)—6
A={1,3,5}B={3,6}

BzA.
B -A={6} asfollows

@

Let theprobabilitiesof AnB,A,B & AU Bbea-3d,
a—d,a+d,a+3dinAP

Given, (a—d)=2d

a=3d

2P(A) =2(a—d)=2(2d) =4d

& P(B)=a+d=3d+d=4d

= 2P(A)=P(B)

@

P(atleast/ W) = P(1W, 1M) + P(2W, OM)

_5x8 °C, 25

~Bc, Bc,” 39

@

@

A=(1,3,5,ANB=(3,5)

P(B/A)=P(B N A)/ p(A) =2/3
)

P(ALate) =

1

7
: P(BLate)=

P(Bislategiventhat Aislate) = %
(i) neither busislate
P(A NB) =P(A UB) =1-P(A UB)
PBnA)_9

P(A) 10

P(BNA)= %xP(A)

_9.1. 9

T10 5 50

P(A UB)=P(A) + P(B)—P(A N B)
17 9 3

"5 25 50 10
1-P(AUB)=7/10

9

N PANB) 5 9
(HPAB)="pp) :75;(1)5:ﬂ

@

P(A U B)=P(A) +P(B)—P(A N B)
. P(AnB)=P(A) - P(B) because

A & B areindependent events

Q.34

Q.35

Q.37

Q.38

Q.39

— P(AUB)=1-P(A) P(B)
= 0.8=1-(0.7)-(a)
— (0.7)a=1-0.8=02

0.2

= a=—- =a=g
0. 7

)

1-P(BB)
1-12x1/2=1-14=3/4
@

)

A _1L6— 1 B —E—E

p( = 36 —36; p( )_36_6
6+1 1

5+2 AnB=—; p(AnB)=p(A)xp(B)
4+3 36

@

A and B are independent events

- P(A)=P(B)= %

@
iC,P? (1-P)=12°C P

1
1-P=4P= = =p

5
(2)
As0.4+ 0.6 =1, theman either takes a step forward
or astep backward. L et a step forward be a success
and a step backward be afailude.
Then, the probability of successin one step

_p-04-2
5

The probability of failurein one step

_p-06=2
5

In 11 steps he will be one step away from the
starting point if the numbers of successes and
fai8luresdiffer by 1. So, the number of successes= 6
The number of failures=5 or the number of
successes = 5, The number of failures= 6

.. therequired probability

:11 Cs p6q5 +11 C5 p5q6
6 5 5 6
“alg) (5 <53
5)\5 5)\5
_ﬂ(zj’pf{zg}
6!51\5)\5) |5 5
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5 5 5 99 B6
:11.10.9.8.7.2.1’?:; _a60— E =5 -
120 5 25 -3
Q47 (3
Q40 (9 A = event it ischosen from A
e P(A)=3/5
Since, P =— (whered = mean) P(B)=2/5
r!
D D
P(D)=PA). P = | +P(B) P| =
P(X =r>15)=P(2)+P(3)+...0 O)=FA) (AJ+ ®) (Bj
=1-P(X =r<1)=1-P(0)-P(1 _3,2.21
(X=r<1)=1-P(0)-P(})
_2
_ L, €°x2) . 3 _ 6.2 _8
‘1_(6 ST j—l‘g "5 % %
Q48 (@

Qe o LetA (i =2,3,4,5)betheevent that urn contains2, 3,
In Binomial distribution, Mean = np, 4, 5 white balls and let B be the event that two white
Veriance=npq and themodeisr if x =r, the balls have been drawn then we have to find P (A,/B).
probality function p(x) is maximum. Since the four events A, A,, A, and A, are equally
Givennp =4 and npg =3 likely wehave P

3 3 1 1
SLg=—andp=1-g=1-—== - ==
G=,adp=1-g=1--=7 (Aq)=P(As) =7
4 4 P(B/A.) is probability of event that the urn contains 2
Also, N=—=—-= white balls and both have been drawn.
P 1/4 ,
C 1
~P(B/A)=+—2="—
Now,(n+1)p:(16+1)1=£=4+1 (B7A,) °C, 10
4 4 4
— Thedistribution will have unique mode o 3c 3
(unimodal) & themode= 4 Similarly P(B/ Aj) = 2% =—
C, 10

Q42 .

P(E)=P(2or3or5or7) P(B/A ):&:§
=0.23+0.12+0.20+0.07=0.62 4 5C2 5
P(F)=P(1or2or3)

=0.15+0.23+0.12=0.50 e
P(ENF)=P(20r3)=0.23+0.12=0.35 PB/A,)=2=1
. P(EUF) = P(E) + P(F) —P(E A F) G,

Q43 (2 /
2W & 4B P(A,)P(B/A,)=P(A,)P(B/A,)
o 4] w(2] -2

6)\6 6 243 1

Q45 @ _ i _10_1
§x—><30+—xz><40+——><20 li-i-i §—|-1 2 2
S 4 4 4110 10 5

Q46 (2

2 4
: Hﬁj L)L }
Al6 \6) 6 \6) 6
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Q.49

Q.50

Q.51

&) Q.52
Let E; denote the event "a coin with head on both

sides is selected" and E, denotes the event "a fair

coinisselected". Let A bethe event " he toss, results
in heads'.

0 we
(e el

——><1+ ><—

= —
12 n+1 n+l1 2
=14n+14=24+12n=>n=5

2

Let E, E, and A bethe events defined asfollows:
E,=red ball istransferred from bag Pto bag Q
E,= blueball istransferred from bag Pto bag Q
A=theball drawn from bag Q isblue

Asthe bag P contains 6 red and 4 blue balls,

6 3 4 2
PE)=15= 5 P(E.) 10 5
Note that E, and E, are mutually exclusive and
exhaustive events.
When E, hasoccurredi.e., ared ball has already been
transferred frombag Pto Q, thenbag Qwill contain6 Q.54

6 1
P(A|E
red and 6 blueballs, So, P(A |E,) = 5>

When E, hasoccuredi.e., ablue ballshas already been
transferred from bag P to Q then bag Q will contain 5

7
red and 7 blueballs, So, P(A |E,)=—

By using law of total probability, we get
P(A) = P(E)P(AIE,) +PE)PAIE)
3 1.2 7 8
=t =x—
5 2 5 12 15

@

ACE 4/52

1/4 Q95

Spade
— 12/48
ACE 48/52

4 1
| . 52"4 :
Reqwredprobablllty—i 1,48 12 13
52 4 52 48

@

np _E _2 _E
npq - 297 37P73
rg£ =r<— =r<333
2 3
1+§

thus 3 succesis most parallal.

©)
0<x<10x2+y% <100
0<y<10

1 2

~T1x10
_ 4H
P="10x10

()

If set A has m elements and set B has n elements then

number of onto functionsfromAtoB is

Z(—l)r"r "Cr"wherel<n<m
r=1

HereE={1234},F={12}
m=4,n=2

. Noof ontofunctionsfromEtoF

- (-1 e, (1)

r=1

=(-1)°C,+°C,(2)" =-2+16=14
@

P(i)=§:>1=iZi:P Zl_k—

i=1

= k=§.P(3)=
49

2
147

64
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Q.1

Q.2

Q.3

Q4

Q5

Q.6

MATHEMATICS 65

Probability

EXERCISE-III

0.39

P(A uB)=P(A) +P(B) - P(A N B)

=0.25+0.50 0.14=0.61

. P(A" " B") =P ((AUB)") = 1—P(A UB) Q.7
=1-0.61=0.39

0.6
Let A = event that drawn ball isred
B = event that drawn ball iswhite
Then AB and BA are two disjoint cases of the given
event.

-.P(AB+BA)=P(AB)+P(BA)

%}p(s)p(

—P(A)P

VR

w| >
N—

olw

ol w
+
olw
ol w
ullw

0.892

Let the events of hitting the enemy plane at the first,
second and third shot are respectively A, B and C.

Then as given Q.8
P(A)=0.6,P(B)=0.7,P(C)=0.1

SinceeventsA, B, C are independent, so

reqd. prob. =P(A+B+C)
=1-P(A)P(B)P(C)
=1-(1-06)(1-0.7)(1-0.2)
=1-(0.4)(0.3)(0.9)
=1-0.108=0.892

1.2

AsgivenPP(A +B) =0.6and P(AB)=0.2

-. P(A+B)=P(A) + P(B)—P(AB)

— 0.6=P(A)+P(B)-0.2

= —P(A)-P(B)=-0.8

= [1-P(A)] +[1-P(B)] =2-0.8=1.2

=P(A)+P(B)=1.2

0.5049
100C50 pso( 1— p)so = 100C51 p51( 1— p)49
= 51(1-p)=50p
= 51=101p
_ 51
TR

0.057
SUCCESS— 3S,2C, 1U, 1E

7! 2
Total arrangements — 3 21 = 35

Now, similar |ettersare together (consider 3Soneletter
and 2C’soneletter) = 4! (favourable cases)

43121 2
-, Probability=—7, =3¢

02
Given:
X RX) XRX) XRA(X)
N

5 5 5
0 2 0 0

5
L 22 2

5 5 5

1 3
Total g E
1

E(X)= D XP(x) = 5=02

0007

When two dice are rolled, the possible out comes are
36innumberviz. (1,1) (1, 2), ... (6, 6).

Let X = sum of the two numbers.

Then X assumesthevalues?, 3,4,5,6, 7, 8,9, 10, 11,
12

x| Favourable cases P(x) | xP(x)
1 2
2 1@ % =
2 6
311,2,21 % =
3 12
4 1(1,3,22,31 = %
4 20
5 | (1,4),(223),(32),(41) = %
5 30
6 | (1,5),(2 4),3 3),4, 2),5,1 = =
(1,95,24.3,3).4,2.,501 % *
6 42
7 1 (1,6),2 5),3 4),4,3),5, 2), (6, 1) = =
5 40
2 4, 4 2 = i
8 1(26),(35),(4,4),(573),(6,2 % %
4 36
9 | (3,6),(4,5),(5,4), (6,3 = 2
(3,6),(4,9),(549),(573) % %
1 3 30
o | 4.6.(55).(6.9 = %
1 | (5 6),(6,5) 2 22
1 36 36
1| (6, 6) 1 12
2 36 36
Tota 252
36




Probability

E(X) =) x, F>(x)—252 71

Q.9 06976
Probability that at least one shot hits the plane
= 1 - P(none of the shot hitsthe plale)
=1-0.6%x0.7x0.8x0.9
=1-0.3024=0.6976
Q.10 0703
. . . 5 1
Probability of defective transistor = 153 and
1 2
probability of non-defective transistor = 1- 373
Probability that the inspectors finds non-defective
¢ qors= 2 2 8
ransistors = 3 3 3" 27
Hence, probability that atleast one of the inspectors
8 19
- i istor= 1-— =—
finds a defective transistor 57" o7
PREVIOUS YEAR'S
MHT CET
Q.1(2 Q.2(3) Q.3(2 Q4(2) Q5@
Q.6 (3 Q.7(2) Q.8(1) Q.93 Q.10(1)
Q.11(2 Q122 QI3(3) Q141 Q.15(2
Q16(2 Q17(2 Q.I8(2 Q.19(1) Q.20(2
Q21(1) Q22(1) Q23(2 Q244 Q.25(3
Q26(1) Q27(1) Q28(2 Q.29(1) Q.30(%
Q314 Q324 Q334 Q34@¥ Q.3B@H
Q.36() Q.37(2
Q38
Total number of cases=*C, =50
Let A betheevent of selecting ticket with sum of digits
8.
Favourable casesto A are{ 08, 17, 26, 35, 44} .
Let B be the event of selecting ticket with product of
itsdigits'7".
Favourable casesto B isonly {17}.
Now, p(Bj PANB) _1/50 1
P(A) 5/50 5
Q39 (3

1
Given, probabilty of winning atest match, P(W) = >

11
Probability of lossingamatch, P(L)=1- I E
Probability that India's second win occurs at the third

day
—P(L) P(W). P(W) + P(W) . P(L). (W)
111 111 11

1
“222'222 88 4

Q40 (4

k
Wehavef(x)— ,Xx=0,1,2,3,4

Since, f(x) isa probability distribution of a random
variable X, thereforewe have

319123 5|1

x=0

4.1
= k;o?_

1 1 1
k| 1+=+=+ =1
= 2 2 23 24j

[16+8+ 4+ 2+1j 1

=k

31
k 1
= X(lﬁj

16
31

Q41 (3
Let probability of defective bulb,
10 _1_
T100 10

and probability of non - defective bulb,
g=1-0.1=09

Here,n=5

.. P(noneid devective) = P(X = 0)
=°C,0.1)°(0.9¢

9 5
=1x(0.9)°= (1—Oj
Q42 (2
Givendistributionis
X 1 2 3 4 5
px=x) |K |2K | 3K

- Variance= £x2p—(2x,p)’
= (1K + 8k + 27k + 32K + 25K)
—(k + 4k + 9k + 8k + 5k)?

1 1)?

= (93K) — (27K’ = (93x§j_(27><§j
1
[- Fp=1s0k =§}

98 g %-81 12 4
9 9 9 3
Q43

Let E, = Student does not know the answer
E, = Student knows the answer
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Q.44

Q.45

MATHEMATICS 67

and E = student answer correctly
. P(E)=1pp P(E)=p

Ela E\.L
:PEZ— and E) 5

Note that, the probability that student did not knwo
the answer randomly = The probability that student
know the answer.

e
RETHETE

_op@m _ p _ %

- 1 1-p+5p 1+4p
—n)= 1) - FTEF
(-P)g+p@) ¢

@

L et probability of choosing box, B,P(B) =p

According to the given condition,
P(A)=2P(B) =2P

Q.47

Now,

p[Ej_ﬁ 4
and Plg )~ 7¢ ~7

R
P(B).P(Bj

A s

B

Q.48

@

Probability of getting head in onetrial , p=
and probability of not getting head,
1

q=§

Probability of getting head odd times

1 19 3 17
a2z o))
2)\2 3)\2
1 1 l 19
w33

1
= % 2C,+0C +.. 47 Clg]

Q.49

Probability

@
Since, the probability of person die, due to suffering
from adiseaseis 10%.
1 1 9
100 1097 10

Total number of patinets, n=6
1Y(9Y

. i iy = °CL| — | | =

.. Required probability 3(10} (10)

_6.5.4>< 1 ><9><9><9
~ 321 1000 1000

2
=15 " 729=1458x% 10°°
)
Given, P(A9=0.3,P(B)=0.4
and (AnB9)=05
-+ P(A9=03
= PA)=1-P(A9=0.7
and P(B)=0.4PP(B%)=1-P(B)=0.6
Consider, P(ANB°) = P(A) — P(AB)
05=0.7-P(AnB)

= P(AnB)=0.2

5 }: P[Bn(AUB)]

(AUB) P(AUB®)

NOVV, P[

P[BNA]U(ANBC)
B P(A)+P(B°)-P(ANB°)

P(BAA) 02 1

 07+06-05 08 4
@

Given, box contains 15 green and 10 yellow balls.
.. Total number of balls inbox =15+ 10=25

15 3
P(greenbals)= —==-=0P
(probability of success)
P (yellow ball E—E—q
(yellow balls) 55

(probability of unsuccess)
and n=10 (number of trias)
.. Variance of the number of green ballsdrawn

12

—hog= 10x Sx2 =12
~RA=X 5 5 s
©)

- Sample space=*C,
Number of possibilitiesfor ziseven,




Probability

Q.50

Q.51

Q.52

Q.53

z=0=>"C, Q54 (2
2=2=°C, 1 .1
2=4=C, Giventhat, (ANB) = 7.P(A) =
2=6="°C,
z=8=73C — 1
2210=C, and P(AUB)=¢
Total possibilities= 36
. Required probability = 36/66 =6/ 11 S =\ _
(2) = 1-P(AEB)=¢[- P(A)+P(A)=1]
Given, total coupons=15 1
1£S€|ectedcoup0n£9 — 1-P(A)=P(B) + P(ANB) =
ie,1,234,56,789 (A)=P(B) + FANB) 5
.. Probability of one selected coupon 3 1 1 111
=9/15=3/5 = P(A)-P(B)+>=Z=P(B)="+>-=
Hence, the required probability 4 6 4 46
1 3
:ijPJXPJX(EJX(EJXPJXFJ = P(B)= 5 andP(A) = >
5)\5)\5)\5)(5) 55 4
7 1 31
_ (§j Now, P(ANB) = 7 = < 2 =P(A). P(B)
° Hence, the events A and B are independent events.
@ Q55 ()
Given, A be the event that the number obtained is Here, 5 Physics, 3Biology ® shelf 1
greater than 3. 4Physics, 2 Biology ® shelf 2
- A={456} P(choosing shelf 1) = P(choosing shelf 2) = 1/2
So,AnB={4} N P (physicsfrom shelf 2) = 4/6
By addition theorem of probability, we have
P(AUB) = P(B) -P(AB) by i (& §H& ﬂj
— P(AUB)= (3/6) + (4/6) — (1/6) = 1 - Reqired probability = | 55 )| 5
@
Given, P(A) =0.25, P(B) = 0.50 _5,1_15+16 31
and P(AEB)=0.14 16 3 48 48
. P(AUB) =P (A) + P(B) —P(ANB) Q56 @
=0.25+0.50-0.14=0.61 Given, n=4
— ~ _ and 2P(X =3) =3P(X =2)
Now, P(A UB)=1P(AUB)=1-061=0.39 = 2400 =3'C ¢
? 24 34
_p=_
1 (A) 1 = 31 212
: P(A)==,P| = |==
Giventhat, ( ) 2 (Bj > o
, B) 3 = p=Zq
and A) 2 - ptg=1
We know that, 9
= —q+g=1
P(Aj _P(ANB) _ 4
B _W () 13q
_1 =
: ) = 3 7
BY P(BNA
o AE)REN
A)  P(A) 0 JEEMAIN
Q1 (479

eyt ()G
s) G

1
3

(40) (46) + (36) (50) + (26) (60)

N NCHRNEENG
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2 1Y ® A 3CxC 12

+ (4 - E . l ) 6 1 Pl — |= x

> \4) (4 °\ 4 E,) n+°C, (n+5 (n+4)

P x15+4x 3P x6x3+6xF [Aj
= 10 XP =

15%27+4 2 27 A 1
_ 35 110X6X3+ =5 (405+72+2) P(Ey)x [ ]+P(Ez [ J
=@ k=479 i
10 _6
Q2 =1 5 u
n(s) = 5., x4!=120 10 (n+5)(n+4)
=n=4

f@ |+2f(b) | = f©) | +(d)

5 2x1 3 4 Q6 (I

4 2x2 3 > Sjgggs]?ssg’&failureis =1 {~p+tq=1}

1 %3 5 5 p =1 S p+g=
n(A)=2x3=6 3P(x=0)=P(x=1)
Py =W _ 6 1 3.5, (a)” =¥Cplg™
Y g 120 20

" 3.(1)(a)-33(p)
Q3 M 39=33p=q=11p

Let matrix Aissingular then |A|=
Number of singular matrix =All entriesare same + only

11
two prime number are used in matrix p+q=1= 12p=1 =p=U12& 4=1;

12

=10+10°9°2 o/p=11
=1
0 o 16 P(x=15) P(x=16)
Required probability = ——=— P(x =18) P(x=17)
100 10
Q4 @) p15q18 33 C, p16ql7
LetSetA={x,y} 5p18q15 33C p17qle
B={x,y} Cs
AxB={(x,X), (X, y), (¥, X), (¥, )} 3
Total number of relations=2*= 16 = (ﬂ] - (ﬂj = (11)3 -11=1320
Therelationswhich are symmetric aswell astransitive p p
are Q.7 @
0, { (%)} {(y, M)} {(x, %), (v, ¥)} and{(x, ), (X, y), (¥, X), L=K+2K+4K+6K+8K=1
\2% 1
5 K=%1
*. Probability = =16 21
[PA<x<4/x<2)]
Q5 ©) = x<2)
E,=denotes selection for 1% bag Pix =
E,=denotes selection for 2™ bag B P(2)
1 1 ~ P(O)+P(Q)+P(2
P(E)-L. P(E,) =L (0)+ () + P(2)
2 2 4K
A=selected ballsare 1 red & 1 black = K3 2K 24K
o[ A)_2CxXC 1 _4
E, °c, 5 -7
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Q8

Q9

Q10

@ Q.11

P(sum=48) = P(16) x P(16) x P(16)
+P(32) x P(8) x P(8)
1 1 1 2 11
"16°16 16 % 32 88

1 6+2
_+—
16° 16x16x16

13 13

"6 2%

&)
No. of waysto select and arrange X, ,X,,X,,X,, . X, from 1,
2,3,...18

x ) X (%) X
11

n(E) =°Cx°C x'C,

6x3x7
PE)="Tig

11

17x4 68

©)

B(7,p)

n=7 p=p

given

P(x=3)=5P(x=4)

'Cxp*(1p)*=5."C,(1)°
7 C p

Var=npq=7 15358
A=NPA=1>6=6" 36
ST

7,3

6 36

_42+35_ 17

T 36 36

Q.12

@
Y,
~J (03 5X —6Y =30
B
y=1 |E D(4, 1)
0,1
A X
(6, 0)
c 2y +x=6
/ (0, -5)
. ... _a(ADEC)
Required probability = o (ABC) (ABO)
_a(BDC)
ar(ABC)
1
5><2><4 1 5
—x8x6 6 6
2
(19
1 36
A
PAY < 5 180

5 timesthe sum of missing number should belessthan
6.

If 1digitismissing=7

If 2digitismissing=9

If 3digitismissing=2

If Odigitismissing=1

Alternate

A issubset of S hence

A can have elements:

typel:{}
type2:{E},{E},....{Eg}
type3:{E,E} {E, E} ..{E,E}

t);pe6:{E1,

E,...E},..{E, E,E,E, E}
type7:{E,E, ....E},..{E,E, ...E}
type8:{E,E, ....E},..{E,E, ...E}
type9:{E,E, ... E}

As P(A)Zg;

Note: Type 1 to Type 4 elements can not be in set
A as maximum probability of type 4 elements

. 6,7.8 13_4
&&E 8}|S36 3636 36 18 5

Now for Type 5 acceptable elemetns let’'s call
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probability as P, Q15 (O

40, 0, #0410, 4 At least two digitsare odd = exactly two digitsare odd

R = < + exactly there 3 digitsare odd
36 5 For exactly threedigitsareodd: 5x 5x5=125
3”1+”z+”3_+”4+”5:288 For exactly two digitsodd :
Hence, 2 possibleways{E, E;, E,, E, E,orE} If Oisusedthen: 2x5x5=50
Pe=n,+n,+n,+n,+n,+n;>288 If Oisnot used then : 3C, x 4 x 5x 5= 300
= 9 possible ways 475 19
P,=n +n +..+n,>288 ; it —
Required probability = ——
—. 7 possible ways equiredp Y= 900 36
P,=n +n,+..+n>288 Q16 (1
= 1 possible ways
Total = 19 P(A|B)_ _PANB) 1
Q13 PB) 7
PE/E,)=1/2
PENE,) _1 P(B) =—
P(E) 2
1 ACISEESEwALES:
_8_1
:>P(E)_I 2
? PA) = —
1 = ( )_18
p(Ez,El)z%p(El)zgzé Now, P(A' UB) =1-P(A UB) + P(B)
4 5
=1-P(A)+P(ANB) ==
(WPE)PE) = 2.5 = Wrong 6
_ P(A'uUB)=1-P(ANB)
(B)P(E:NE2) = (E, UE,) =1-R(E,UE,)
B {1 1 1} =1-P(A)-P(B)+P(A NB) = —
1674 s
b3 S = Both (S1) and (S2) aretrue
+ -
_ ,{ - } L -2 Q17 ()
51 5
P(E) P(E;) =<5 = X‘O ‘ 1‘2 ‘3
(CPE.NE2) =P(E) - P(E, NE,) PX)| L ‘ AERE
:%—% _ﬂ_ P(E,).P(E,) Correct
56
P(H)=x,P(T)=1-x 2
100c°=56
P(4H, 1T)=P(5H) 018 3
°C,(¥)*(1-x)'=°"Cx° Mean = np variance = npq
5(1-X)=x np+npq =24 & np. npg =128
5 np(1+q) = 24 (1+q)* (24)
= 5= = — = == 7
6x=5=0=X 5 (np)q=128 q 128
P(atmost 2H) ol 24
=P(0H,5T)+P(1H,4T)+P(2H,3T) 1+q2+2q=q[ - }
1) 5. 5(1) 5\ (1Y 128
SCREORHID
6 66 6) (6 1+qz+2q=%
=—(1+25+250)—? 46 29°-50+2=0

64
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Q.19

Q.20

1
n=32|P= 5
Prob. (1 (suvn)) + 2 (suvn)
=C.(P)Ha)™ +"C,(py ()™

LI

=n n-1+
pq >
31 2 30
s ]y
2\ 2 2 \2 2
33
"=
@
X>+ax+p>0 Vv xeR
=D<0
= a?—4B<0
= a?<4p
ns):6x6
a p
1 123456
2 2,34,5,6 n(A)=17
n(A): 3 3456
4 56
n(A) 17
A = = —
PA)=1(9) "3
@
3R | 2R
4B | |5B
3W| |2W

A : Drown ball fromboy |1 isblack
B : Red ball transferred

P(BJ: P(A N B)

A P(A)

3 5

7><7

_ 9710
3 5 4 6 35
TX X X
9 10 9 10 9 10

Q.21

Q.22

__1B 5.5
15+24+15 54 18
(96)
Let, mean=m=np
& variance=v=npg,p+q=1
165
Sum=m+v=—
2
Product =mv =1350
On solving,

45
m=np=60& v=npg= >

5
. q= L P=2
q 8

3
8
n=

Hence, 96

@

Total number of elements=2022
2022=2x3x 337

HCF(n,2022)=1

is feasible when the value of ‘n’ and 2022 has no
common factor.

A =Number which aredivisibleby 2 from
{1,2,3,..2022}

n(A)=1011

B = Number which aredivisibleby 3
from{1,2,3, ..., 2022}

n(B) =674

A N B =Number which aredivisibleby 6
from{1,2,3, ..., 2022}

6,12, 18, ...,2022

337=n(ANB)

n(A U B)=n(A) +n(B)—n(A N B)
=1011+674-337

=1348

C=Number which divisibleby 337 from
{1,...,1022}

C={337,674,1011, 1348, 1685, 2022}

/NS

Already Already Already

countedin countedin countedin

Set (A UB) Set(AuUB) Set(AuUB)

Total elementswhich are divisibleby 2 or 3 or 337 =
1348+2=1350

Favourable cases = Element which are neither divisible
by 2,3 0r 337

=2022-1350

=672

. . 67 112
Required probability = 2022 337
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Q23 (O mv=128.... (ii)
100 Mean(np) =16, variance (npq) =

1
q= = ,p ,n 32
40 male 60 femae

P(x>32 -3)= P(x>29)
l l =P(x=30)+p(x=3D) +p(x=32)
20 male qualified 40 female qualified 1 1 1
=32 —\32 432 —\324 32 —)\32
Probability that ch didateisfemal 0 _2 ) (2) ’ C31(2) ’ CSZ(Z)
obability chosen candidateisfemale=
a3 ® 3 32;31 +32+1 16x31433_ k-

Q. Q - =k= 16 x31+33
fivedigit number 232 2 P
'.'10000+99999 k=529
therefore  S=90000 Q28 [4]

L 9000 Let P(Primenumber)=a
Number divisibileby 7 = - P (composite number) = b
P()=C
90000 A= 9~ =
Number divisible by 7 and multipleby 5=——— 3 3a=6b=2c=k
ko kK
90000 90000 a= g b=y .C= 5
. reaived probability = _ __7 35 (P (1) + P(2) +P(6)=
90000
k k k 6
35x7 12, 22::>(1) (4
4 3
=— Poy=c=K-
35 @ = 2 11
4%9 3 4
then9P= —— =—
35 P(L4)= 11 1 n
=1.0285 K 1
25 (2 -t _ =

Q 513:4 P 6 11
npq = 4/3 4 8
n=6p=2/3,q=1/3 Mean=nP=2x =12

201\ L1 o P(AnB)=PA)+P(B)-PAUB)
A el)5) elS)5) e (5 E)
3) 3 3)\3 1,1 1.1
35 2 30
146
7 1.1 9
Q26 (4 p(A|B')=P(AmlB)=3 30_30_3
0<PE)<1 P(B’) 4 4 8
5 5
2+3p 2-p 1l-p
0< 5 + 5 + > <1 E_L i 1
n_PBNA) 5 30_30_6_1
2 = = = e— = — —_—
S<ps<l PBIA) P(A") 2 2 2 4
3 3 3
p1:11p2:§ . p(AlB)+p(B|A)_§ 1.5
8 4 8
p1+p2=§

Q.27 [2

Mean (m) + variance (v) =24 (given)
Mean (m) x variance (v) =128 (given)
i.e m+v=24...(i)
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