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QB365 Question Bank Software Study Materials

Applications of Vector Algebra Important 2 Marks Questions With Answers (Book Back and Creative)
12th Standard

Maths

Total Marks : 40

20x2 =40

A particle is acted upon by the forces (,?;z — i] + 2k) and (éz + 3 — k) is displaced from the point (1, 3, -1) to the point (4, -1, A). If

the work done by the forces is 16 units, find the value of A.
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Answer : Resultant of the given forces is F - (?;7, — ij + 2Ak) + (ZAZ + 3 —k)=5i—7+k
The displacement of the particle is given by
d= (di—j+Xk)—(i+3j—k)= (31 —dj+ (A +1)k)

As the work done by the forces is 16 units, we have

F.d -16
Thatis (5i — j 4+ k). (31 —4j + (A + 1))k =16=>1+20=16
So,A=-4

Prove by vector method that the median to the base of an isosceles triangle is perpendicular to the base.

Answer :

B(h) D Cle)

Let ABC be an isosceles triangle with AB = AC and let AD is the median
D is mid-point of BC.
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Prove by vector method that an angle in a semi-circle is a right angle.

Answer :
Let O be the centre of the semi-circle and AA! be the diameter.
Let P be any point on the circumference of the semi circle.

Taking O as the origin, let the position vectors of A and P be a and 7 respectively.

Let us prove that ZAPB = 90°

W.K.T OA = OB = OP ( because of radius)
PA=PO+0A

PB= PO+ OB
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—PO OA

PA.PB = (PO +0A)(PO — 0A)
H2 H2

=PO —0OA =0

PA 1 PB

= LZAPB = 90°. Hence proved.

Find the volume of the parallelepiped whose coterminous edges are represented by the vectors

—6i + 145 + 10k, 14i — 107 — 6k and 27 + 4 — 2k

Answer : [et g — —67 —|—14]—i—10k b=147 —10]—6k and ¢ = 23 +4J—2k

Volume of the parallelepiped having a b and C as its co-terminus edges is a. (b X c)

6 14 10
a.bx&) =14 —10 —6
2 4 -2
|10 6], |14 6] 114 —10
—2 - 2 4

= -6(20 + 24) - 14(-28 + 12) + 10(56 + 20)
= -6(44) -14(-16) + 10(76)
= -264 + 224 + 760 = 720.

~ Volume of the required parallelepiped = 720 cubic units.

fa=1— IAC,B: i + 3 + (1 — :C)];:,E = y'z + 333 + (1 +x + y)ic show that [Ei,g, E] depends on neither x nor y.

A

Answer: Giveng =14 —k,b=ai + j+ (1—2)k,d=yi + zj+ (1 + =+ y)k
1 0 -1
[G,b¢]=d. (bx&)=|z 1 1-=z
y = l+x—y
11—z |—|—O—yw Yy
z 14+z—y Yy T

= [(1+x-y)-x(1-x)]-[x*-y]

=LA —f—f+t £ +4
-1

[655] = 1 for all values of x and y

- [abc] depends on neither x nor y.

Find the vector and Cartesian form of the equations of a plane which is at a distance of 12 units from the origin and perpendicular to

67 +2j — 3k

Answer : Letd = 67 + 23 — 3k and p=12

If d is the unit normal vector in the direction of the vector 67 + 23 — 3k
7 d 1ia2 | ok  al

then d = 7 = 7(62 —|—2] — 3k)

If 7 is the p031t1on vector of an arbltrary point (%, y, z) on the plane, then using T. d P, the vector equation of the plane in

normal form is 7. 5 (67, + 2] — 3k) =12

Substituting 7 = zi + y] + 2k in the above equation, we get (:I:z + y] + zk) (6’2 + 23 —3k) =12
Applying dot product in the above equation and simplifying, we get 6x + 2y - 3z = 84, which is the Cartesian equation of the

required plane.
If the Cartesian equation of a plane is 3x - 4y + 3z = -8, find the vector equation of the plane in the standard form.

Answer : 1f 7 — .’)37A, + y3 + z]Af is the position vector of an arbitrary point (x, y, z) on the plane, then the given equation can be
written as (zi +yj + zk). (3¢ — 4 + 3k) = —8 or (i +yj + zk). (—3i + 45 — 3k) = 8.
That is, 7. (—37? + 43 — 3k) = 8 which is the vector equation of the given plane in standard form.

Find the vector and Cartesian equations of the plane passing through the point with position vector 4¢ + 27 — 3k and normal to

vector 27 — 3 +k



Answer : [f the position vector of the given point is @ = 45 + 23 —3kand =27 — 3 + ic, then the equation of the plane

- —

passing through a point and normal to a vector is given by (? — Ei). n=0orr.n=a.n

Substituting @ = 43 + 23 —3kand 7 = 27 — 3 + k in the above equation, we get
7.(20 — j+ k) = (4i + 27 — 3k). (25 — j+ k)
Thus, the required vector equation of the plane is 7. (25 — 3 + k)= 3.7 = zi + y'} + zk then

we get the Cartesian equation of the plane 2x -y + z = 3.
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Verify whether the line 43 = y_7 = z1+23 lies in the plane 5x-y+z = 8.

Answer : Here (X1, ¥1, 21) = (3, -4, -3) and direction ratios of the given straight line are (a, b, c¢) = (-4, -7, 12).
Direction ratios of the normal to the given plane are (A, B, C) = (5, -1, 1).

We observe that, the given point (X1, y1, z1) = (3, 4, -3) satisfies the given plane 5x-y+z = 8

Next, aA+bB+cC = (-4)(5)+(-7)(-1)+(12)(1) = -1 # 0.

So, the normal to the plane is not perpendicular to the line.

Hence, the given line does not lie in the plane.

Find the angle between the planes 7. (2 + 3 - Qk) =3 and 2x - 2y + z =2

Answer : Given planes are 7. (i + j — 212:) and
2x—2y+z:2;»F.(22’—23+l§:) —3
PR =i4j—2kandne =2i —2j+k

Angle between the plane is'

cos — T [12+1(2)-2(1)
7l N N

=2 e 2

VBV VB3 3VE

— cos—1 (2
0 = cos 5

AA A

A force of magnitude 6 units acting parallel to 2¢ — 2j + k displaces the point of application from (1, 2, 3) to (5, 3, 7). Find the work
done.
b

Find the parametric form of vector equation of a line passing through a point (2, -1, 3) and parallel to line
L (n A ALA o

r=|t+7)+t{2¢t+75—2k

p=-1

A A A A A VAN
If the planes 7. (Z + 27+ 37{:) =T andT. ()\i + 27— 77{:) = 26 are perpendicular. Find the value of A.

A=4
Let @, b, € be unit vectors such d@.b = @.¢ = 0 and the angle between b and € is % Prove that @ = 32 (b X Z)
Type I even degree reciprocal equation

Prove that for any two vectors @ and b|d + b| < |@| + |b| (Triangle inequality)

Answer : We have

G +0)% =@+ b +2(@ - b)

= |+ B> = @] + [B]* + 2/d||b| cos 0
<] + [b* + 2/a|b] [ cosd < 1]
= |6+ b < (|a] + [b])?

= |a+b| < |a| + |p]

For what value of m the vectors @ and g perpendicular to each other.
(i)d=mi+2j+kandb=47 — 95+ 2k
(1) d =55 —9j+2kandb=mi +2j + k



Answer : (i) Given g | b

S G-b=0= (mi+2j+k)- (4 —9j+2k)=0
= 4dm—18+2=0=>m =4

(i) (55 — 97 + 2k) - (mi +2j + k) =0

=5m—18+2=0=>m="2

17) Prove that | [[i E 5] ‘ = abc if and only if Ei, B, ¢ are mutually perpendicular.
Answer : g, B, Care mutually perpendicular <> ' [Ei, B, c ] ‘
< [[@,b, €]| = |a]|b]|c|
< |[a, b, ¢]| = abe

18) If the edges @ = —3i + 73 + 5];7, b= —5i + 73 — 3];:, ¢="Ti— 53 — 3k meet at a vertex, find the volume of the parallelepiped.
Answer : volume of the parallelepiped = [Ei, E, c }

-3 7 5)
=|-5 7 =3
7 -5 -3

= -264
The volume cannot be negative
Volume of parallelepiped = 264 cu. units.

)11 d x (bx &) = (@ x b) x € prove that (€ x ) x b =0
Answer : Given @ x (b x &) = (@ x b) x ¢
G-3)b—(a-0)=(a-)b—(b-0)a
= (@-b)¢=(b-0)a
= (¢-b)a— (a-b)c=0
= (éxa)xb=0

20)

Find the shortest distance between the parallel lines 7 = (’IA, — 3) + t(2’2 — 3 + IAc) and r = (2’2 + 3 + IAc) + 8(2’2 — 3 + ]Af)

Answer : Comparing the given equations with

7P =G+ sband7” =+ tb
G=i—j b=2i—j+k
c=2i+j+k
c-d=i+2j+k

i Gk
(6—d)xbl=]1 2 1

2 -1 1
=i(2+1)— j(1—2)+ k(-1—4)
—3i+j— 5k

(2—3) x bl =9+ 1+25=+/35
b = A+ 1+1=1+6

. |(6—d)xb]
distance = ﬂ
b
V35 .
=¥ _ /3 units.
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