MATHEMATICS Vector

-Additional Problems For Self Practice (APSP)|

PART -1: PRACTICE TEST PAPER

Noow 4] - N ~
1 Sol. 3p+q-2r _ i+2j+2k
i+2]+2|2
unit vector = 3
2. Sol.
A
P
B. c
PA+AC+CP=0 (1)

Since , AB+BC =AC (1n AABC)
substituting it in (1)

DN WA OWIN AN

PA+AB+BC+CP=0

DI WA NN W

PA+CP=BA+CB

e T T Wy S » n AW - - .
3. Sol. Let OA=2i-j-k. OB _1-3j-5k 4 OC=3i-4j-4k
4= |BCI=V6 b=|AC|=V35_ , c=|AB =41
bictoal (3
COSA = 2bc V4
35
cos:A = 41
[T [
4. sol. latblHa-b]
oo
= ab=0 58q+8B=8 = a+B=1

(2+b)i+6j—2k
[-2
5. Sol.  Parallel vector = VD" +4b+44
(2+b)+6-2 1
[2
Acording to the condition = VP~ +4b+44 =>b=1

DWW AN PN [aaV 'Y

6. Sol AD=AB + BC+CD = a+b+c
AC= AB+BC:.§ b or &“Kz_(g+ﬁ)
BD BC +CD= b+
DN AN AN WY [AVTA 'Y [ W) w w w |1} w w

[} NoR
Therefore blfy,, AB.CD + BC.AD+CA .BD _ ac+b.(a+b+c)+(-a-b).(b+c)

Ww wy ow W

o Bl wo oy
_ac+ba+bb+bc-ab-ac-bb-bc _
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MATHEMATICS Vector

Alter.

10.

11.

12.

13.

L 4

w

(b-a).(d-a)+(c~b).(d~a)+(a—c)(d-b) _,

WK W

Sol. Let P=+3(@xb) 4 q=b-(a.b)a

1 )
Pis perpendicular to the plane of vectors @ and P

o N o
9 is the vector lies in the plane of ab
PR 0

T
or the angle between them is 2

Sol.
WK ”
b-a=2i+3j-6k
i w A .
b=§|,1j,zk
2 2 2
I
b= [1,49,25_ 53
length of the side 4 4 4 2
] o 2l & ] a2
Sol. a.b=p = alb ora=zporb=0
] 'l 2l o ] o
axb =g = a|b o a=oor P=0
W "
Hence either @ ©" b is null vector
g 0 i j k
axb=|2 3 -5
m n . : R
Sol. = (36 +5n)i — (24 +5m)} + (2n-3m)k =0
-24 -36
m= 9 n=
W oo W oW W oo 2
Sol |axb|2+|a-b|2=|a| |b|°=4
- S S T - B SR S
Sol. Leta:_2'+1+k’b: +j+k,c=j-k, d=Aj+Kk
W ~ oW n
b-a=3ic-b=-i-2k
W " -
d-c=(A-1Dj+2k
3 0 O
-1 0 -2
0 A=1 215 5 A=1
Sol. If the given vectors are coplaner, then their scalar tripple product is zero.
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MATHEMATICS Vector

14.

15.

16.

17.

18.

19.

20.

L 4

2 -1 1
1 2 -3
3 h Sl = A=-4
12 4 3 12 1 1
8§ -12 -9 12/ 8 -3 -3
Woew
Sol.  volume of cube = [BP €I -[33 =4 =24[ _ |33 1 =B _ 546
17 1 1
2 A1
Woew
sol. [@bC-39 o 1410
(A +1)—(8-1)+(=2-N\) =10
AA+1-7-2-A=10
3A=10+8=18 > A=6
i N _
aonb=—9
Sol. We have, projection of V3
W oo
a,b -9 i _
4@7:7 |a|cos@:79
bl V3 6 B o ja=s
n: L p L EebEoab-o
Sol.  Since @+Ab is perpendicular to@-*b - (@+2b).(a-2b)=
S+2b A-ib L (@+1b)(a-2b)=0
3
Ao L2 k2 A=t—
AN A - ~ -
ol ABXAC=(2i-4j+4k)
O
1\ ABXAC| V416416 = 1«6
Area of triangle ABC %4 ABC =2 =2 2 =3sq.unit
]
Sol.  A(3)
A@@)
i
B(b)
o c
RE-4ho3b-d) _ i_spad

-5 -

5
Sol. AB= 41 =53] +11K giraction cosine along y-axis = V16+25+121 162

50 |

L 4



MATHEMATICS Vector

x-1 y-2 z+1

21. Sol. Theplaneis 2x—y + z = 4 and the line 1 -1 1
-~ c0osO = V63 3 = 0= 3
22. Sol. Equation of plane
: i ]k
n=|0 4 0|=4i-8k
2 0 1
4x-8z=0 = x—2z=0

equation of the line
x-1 y+2 z-1

1 0 -2
For intersection point, A + 1) - 2(-2A+ 1) =0
1
5A—1=0 = A=
6 3-

Si-2j+7k —(6?—10]+3R)
Intersection point 5 -
U n a a e .
bz sl (T—(i-2]-4k)).(21 +3]+6K) =0
2x+3y+6z2=2-6-2y
2x + 3y + 62 =-28
N s a s
r.(2i+3j+6k)+28=0
g Lk B oW s oW
24, Sol. Let M=XI+¥i+ZK yhen rxa=bxa
ik
x-2 y z+1|=0
(r-b)xa=0 110

b (r—a)xb=0
y=1,x+2z=1 = x=3,y=1,z=-1

A W i
25. Sol.  For point P on the line " =a+1b

“l VAIALN 4
F’C—(c )_ g PCLb
4] Wg
2
(¢ -a)-tb).b=0 or t= b
Distance of ¢ from line (“:,CI = ‘ ‘ |C - —tb
W W @ N W K AW 4] 1
giﬁ (c+ a)bR |c a)ob - c abb|7b><(c a) |7|b||(c—a)xb|
4 SN

L 4
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MATHEMATICS Vector

cfﬁ)xm
I
2_A_-m
4 -2 2
26.  Sol 7
7_
2 =3 m=-7
27. Sol. Since no vector in given option are collinear with given vector. Hence then all form triangle.
1 -1 1 1 0
g 1 *1 1 :g
28. Sol. A
%ﬁ
: K
lﬁt_)ﬂzl_ﬁ_h J4+9+36 7
é@ |lb] V4+4+1 3
20. sol. 2l
g 0 i j k
r<F={1 2 3
2 -1 1 % T ca gt s e
30 Sol _=i(9)—j(-5)+k(-1-4) =5i +35j -5k
Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)
Que. 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

L 4

L 4
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MATHEMATICS Vector

PART - Il : PRACTICE QUESTIONS

1. Sol.
E(-3,—4, 4)
AB3-12) (4
’ﬂ
B(5.2.4) C(-1,-1,6)
i J ok
1 J
2232 4. A
-2 2 —{i(G)—J(4+4)+k(6)}‘ P47+ 3k
Area of AABD = A, = L ‘2 _[si-41+34 _ gr167s e
1 i ik
o0 4y ) )
-8 6 0 ‘2{i(24)—j(32)+k(24)}‘ ‘127_16]+12,;|
Area of quadrilateral ABCE = Az2= = =
_ 49+16+9 _4.34
Ao
So =Rz = 4
2 Sol
D F c
3 ] :
A G 15 E H B
%(AB + CD)(EF)
Area of trapezium ABCD 1 AB+CD
Area of ACDE L(CDXEF) —  —¢p 0
B
AM —2+20+22 40 8
aee P8l T 1503
16 29
Now CD=GH=AB-2AG=15-3 = 3
15+§
3
S
By equation (i) ratio of area = 3 =29

3. Sol.

L 4
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MATHEMATICS Vector

Y.z 4
Let the equation of plane be o Brvo @
a b c
a,2,59
it passes through (a, b, c) o By @

the point common to the planes through A, B, C and parallel to the coordinate planes is (a, B,

y)
: from (2) we can say that locus of (q, B, y) is
a b c
—+—+—=1
X y z
4. Sol. We have
o] £ @l [
asbyczo A
[ W @l Wooow
= ax(a+b +C)=axo . :
W [ W o W al W Wooow I
= ax araxbiyaxgxc=o0 ([Zaxa:O) .
" ol AW B pe ¢
= axb = cxa
Similarly @ xb = ©xa = bxc
5.
[l 1 'l
Sol.  Normalto plane P1is Ni= @ x b
N 2] 'l
Normal to plane Pzis N2 = ¢ x d
We have Nt x N2 =g
If 8 is angle between P: and P2 we get
INt| x [Nz sinB=0 or sin6=0 = 6=0
WA al 4 Sy "
6 Sol. As @, Pand € are coplanar vectors 2@—b, 22— € and 2¢-2 are also coplanar vectors. Thus
[zg_b 2b_(ﬂ: 23_3]:0
N ¥ K 0
a+b+c) =Ya?+2Ya.b>0 Sb>_
7 Sol. [ ( J =za®+23 - 22a.bz-3
[ W W
N Yla-b[? _ 2¥a’-2Xa.b
Yla-b? <2(3)+3
N <
A ‘-“2
- Yla-b|*< 9
10 -1
x 1 1-x
B e
8. Sol. [abel _fy x T+x-y
10 O
x 1 1
y X 1+x

Cs 7 Cs+Ci1 =

L 4
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MATHEMATICS Vector

Cs 7Cs—C:2=

So [abc] does not depends on x and y .

9 Sol
wz (W
5|a| + 6a.b 8|b| _
W [£]
Since a and b are unit vector |a|:|b|: 1
Hence 5+6ab 8=0
wo o 1 u::osB:1
ab -2 = 2 0 = 60°
W - - ~
10.  Sol. V=2i+i-k

+
[UVwW]_ U ((@1+5R) (1+3),

_ U (3i-7j-K)
Which is maximum if angle between U and 31~ 71-K is zer0 and maximum value
_ V32472412 _59
1
L F=ha+iub N
11. Sol.  Vector lying in the plane of @ and P is T =" 2% and its projection on ¢ is

[i+]—K]
[(l.l+X2)|+(27&1—k2)1+(k1+?u2)k] % i %

= =
= |2nM-A =1 =4 2M—N =1
taking negative sign 2A1—A2=-1

1] PR N
—r =B+ NI — ]+ @A + 1)k

Hence the required vector is 41 — | + 4k
Alternate :

1

Vector lying in the plane of @and bis a+b andits projection on € is

[i+j-K] 1
R o] R B e B
> A=3
Hence the required vector is 4iA . 4R

L 4
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MATHEMATICS Vector

12.

13.

14.

15.

16.

17.

L 4

Sol. PQ=V36+1=+37 _pg

S(-3, 2) R(3, 3)
ps=V1+9 - V10_ g %o
PQ # PS P(-2, 1) Q(4, 0)
1
slope of PQ = 6,slope of PS=-3
PQis not L to PS
So it is parallelogram, which is neither a rhombus nor a rectangle
-2+20+22 8
Sol. cosB= 15%3 =9 o: D [Using dot product]
e+a:900 U
a=90°-6 A
A B
V17
cosa=sinf= 9
2
I:)1 b2 b3
Wow IA2
Sol. Ci Cy C3| _[abc]
21,2
4 0y B uofo a1 2.2, 2\ h2 k2 k2
_ ((axb).c)"_ (absinbc.c) _ 4 _4 (a7 +a;+a3)(by +b; +b3)
a 1 1
1 b 1
Sol. T €l=o
Ci -5 Ci—-CzC25 C2a—Cs
a-1 0 1
1-b b-1 1
N 0 1-¢c ¢ -0
> @-1){b-1)c-Q-c)}+@Q-b(1-c)=0
> 1-a)l-b)c+(1-a(1l-c)+(1-b)y(1-c)=0
c 1 1 1 . 1 N 1
(—4i + 3Kk) (141 + 2] - 5k)
Sol. A vector along the angle bisector is a+b- o + 15
-12i +9k +14i +2j -5k 2(i + ]+ 2k)
= 15 - 15
§:i+]+2|2

WNM ~ n ~ ~ ~
. |OP | _|acost+bsint| _ ycos?t+sin?t+2sintcost (3.6) _y1+(sin2t)a.b
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MATHEMATICS Vector

18._

19.

20.

L 4

A —~ T
|0Pmﬂxz 1+a.b whent:Z
(3+b)
J2
(OP)ray  |a+D|  &+b
Mo V18D G OPl | V2| _|a+b

Sol. Centre of sphere C(2,-1,4)

radius r= V4+1+16-5 -4

let a point on line A (3A + 4, 2\ + 4, 3\ + 6) is foot of 1 from C on line
~ACis 1 to line

“3BA+2)+22A+5)+33BA+2)=0

PN.,A_Q

220+22=0=A=-1
~ A, 2, 3)

Now AQ = VCQ" —AC’
- V1611 =5
Length of chord PQ = 25
(ai +bj +ck)+ (bi +cj +ak) + (ci +aj + bk)
Sol. (1) Centroid is 3
2) (i+]+R).(aT+b]+cl2) (f+]+l2).(bf+c]+al2):(i+]+l2).(cf+a]+bl2)

2 2 2
(3) AABC is equilateral AB = BC = CA = \/(a—b) tb-c)+(c-a)

2 2 2
Also OA = 0B =0C = V& +b"+€% ppy summetry L from O on plane of AABC meet at centroid.

5 + X + E — 1
Sol. As@a b ¢ cuts the coordinate axes at
A(a,0,0) B(0,b,0) C(0,0,c)
and its distance from origin = 1

57|
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MATHEMATICS Vector

21.

22.

L 4

1 1 1 J
b AB(0,0,0)

or a” b /"I//
W

g %

where P is centroid of A. ///I//////I
s

a+0+0 0+b+0 0+0+CJ
i
C(0,0,0)

P(x,y,z):[ 3 3 3

w|o
=
=

a b

X :g , = 51 Z=
Thus from (i) and (ii)
L S
9x? 9y2 972
U
2 y? 72

k=9

y

or

2 3 4
Sol Equation of plane is 3 4 5 |z 0
X—=2y+z=0 ... D
AX—-2y+z=d ...... (2)
A2 1
Compare 1=-2=1 5 A=1
-
——|=+/6
Distance between planes is |V1+1+4

= |d=6

Sol. Equation of QR is
x-2 y-3 z-5
1 = 4 = 1
LetP=(2+ A, 3+4\,5+A)
10+5A-12-16A-5-A=1

-7-12A=1
=2
= A= 3
[4113J
then P = 333

Let S=(2+, 3+4u,5+)

> z N -

TS - (Wi+(4p+2)j+(u+1k

T>S G+4]+R)=O

LM+ 16p+8+u+1=0
1

u= 2
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1

4

1

36 9 36
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MATHEMATICS Vector

23. Sol.  Letthe d.c’s of reflected ray be <P' m, n>

(£+1,m,n)

, then

d.r's of the normal are
2+1 m n
1

1 =-1= andso 2+ (0 + 1)+ (0 +1)=1
1
ie. t=-=1 or -3
if ¢=-1,thend.c’s are <_1’ 0, O) which is not possible
1
(==3
<_1 _2 E)
d.c’s of the reflected ray are 3 33
1 ¢ b
c -1 a
24, sol. 1P @ g

(l-—a2)+c(-c—ab)—b(ac+b)=0
l—-a—c2—abc—-abc—-b2=0
a+hb2+c2+2abc=1

25. Sol. Any point of the linex+y +2z2—-3=0,2x+ 3y +4z-4=0is (5, -2, 0) and drs of the line are (-
2,0,1)

=> Equation of line in symmetrical form -2 = 0 =
X y z

Also  Equation of z-axisis 9= 0= 1,
, . , (0,1,0)
d.c’s of the line of shortest distance are
shortest distance = |(5—-0).0+(-2-0).1+(0-0).0|=2
26. Sol. Angle between CA & CB
| BB -n24 |
cosc _|\/1+1+4 VB 1P + (3172 + 42 \

1 € 1314 "

6
J6 V24

2

T
«C=3

T

Similarly zA = 2B = 3
it is given that lines are coplanar. So form a equilateral triangle

27* Sol. LetPsbeP:+AP:=0 = X+Ay+z-1=0
Distance from (0, 1, 0) is 1
0+k+0—1:i1 1
V1+22 +1 N A= 2

L 4
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MATHEMATICS

Vector

28.*

29.*
Sol.

Equation of Pzis2x -y +2z—-2 =0
Dist. from (a, B, y) is 2
200-pP+2y-2
3

-

option (B, D) are correct.

[}
Ans. Let V be the vector along L

i j k
1 2 1
then V = 2 - i-3j-5k
So any point on line L is A(A, — 3\, —=5A)
Foot of perpendicular from A to P, is

h-%  k+3% 2450 (A-6r+51+1)

1 = 2 = -1 = 1+4 +1

- 2 =24-12=12 Ans.
Further

N [}
= ab = _72 Ans.
: ]

= 20-B+2y=2+6

(A)

(D)

T =

D 5

30.*

L 4

2
_24[14448-(72)" _ 483 .

(©)

oY
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MATHEMATICS Vector
R(0, 3, 0) Q(3,3,0)
3
54(330)
0 P(3.0,0)
Sol.
(3 3 J 3 3
- = 3 - T - -, —-
g=\2 2 = oq=3i+3] o OS- 2i+2i+3k
11
22 11
11 3 B
cosezﬁ‘j2+4+1 _ \5\/;
B BE EE_ (ix(+jeoke k-2j-k20 _ 2i-2]
3
x—y=A = x=y =  1(3,00= 2
x-0 y-3 z-0
ERE R 3 3
RS - 2 2 A = X=2Ny=—2A+3,2=3A
. ,§—3+9
T distance = V2 =
(0,0,0)
(g;ﬁzms, 3}.}
9 (3,4”]2 27 9 1
D= 4\ + 2)+9N=2 h2—9\+9 = A=27 =3
X y+4 z-10
1 2 —4 6x+3y+3z-18=0
31._ Sol. Equation=!" - 5 2x+y+z-6=0
COMPREHENSION
32. Sol. Direction ratio of L1 are 3, 1,2 and of L are 1, 2, 3
i j ok
312
12 3
Vector perpendicular to L1 and Lz is
—i-7j+5k
= _ i —71+5 kunit vector is 5V3
Hence ‘B’ is correct
33. Sol. Shortest distance between L: and Lz is
] W W W
|(b-2).pxal ) .
o i} n -

L 4
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MATHEMATICS

Vector

-3+20 17
Hence 5‘/5 = 5‘/5.

Hence (4) is correct

[GvW]?
16

sec: (a/2).sec: (B/2). sec: (y/2)

34. Sol. The equation of plane passing through (- 1, - 2, — 1)
and normal L to L1 &to L2 i.e. parallelto —i—7j + 5k is
a(x+1l)+b(y+2)+c(z+1)=0
or, -(x+1)-7(y+2)+5(@z+1)=0
ie. X+7y—-5z+10=0
Distance of (1, 1, 1) from this plane is
‘1+7-5+10 13
53 = V75 Hence (3) is correct.
35. Ans. (1)
(G+v) (V+ W)
b 2|cosgl a 2|cosE
Sol. = 2 b= 2
(W+10)
a4 2|cos 1|
C= 2
[abbxdéxaj=(a,b ¢y,
2
(0+9)x (¥ + W)). (W + ) 2[4V W]
8|cosgcosﬁcosl| 8|cosacosBcosY|
- 2 2 2 ] - 2 2 2
36. Ans. (2)
Solution : Here
W-v=Aa,LeR"
W - = |4’
> 1+1-2cos20 =X\
= A =2sin@
= W-V =2sin@ @ ... (1)
Let a-¥ — 1.1.cos(90° + B)
AV - _sind sinB=-2V ... )
from (1) & (2)
W=V _ z(é-o)é
37. Ans. (3)
Sol.  3(3+14t)-6(1 + 2t)—2(15t) =15

L 4

9+42t-6-12t—-30t=15
3 =15 which is not possible
statement 1 is false
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38.

Sol.

i i k
3 6 -2
no o 201 A i ”
1 x 2= = i (12+2)- 1 (-6+4)+ k 3+12)
_ 14i4 20 4 15k

statement 2 is true

Ans. (3)
i j ok i ] Kk
17 -1 1 171 1
nxn, _ |11 1L 2fe 2k - nyxng _ |1 73 3 |_ 44k
i ok
1 -3 3
ST T R R S
Ny xNy _ _ 2j+2k
How i [ 4 [ Hw i [ i [
n1xn2’ nzan, n3Xn1- A|SO n1xn2, nzan’ naxn1 are

The three lines are respectively parallel to

parallel
Thus the lines are parallel.
= Statement 1 is wrong = Option D
W o W
Aliter : [Ny Nz N5l — 0 lines are parallel.

L 4

L 4
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