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SOLUTION OF SHORT QUESTIONS -

Short Questions

Write the short answers of the following Questions:
Q.1: Whatis ascalar? Give examples.
Ans. A scalar is a quantity having magnitude only
but no direction.
Examples: Length, Mass, Time, Volume, etc.
"Q.2: Whatis a vector? Give examples. |
Ans. A vector is a quantity having both magnitude
and direction.
Examples: Force, Velocity, Acceleration, etc.
'Q.3:  Whatis a unit vector?
Ans. A vector whose magnitude is unity is called a
unit vector.

Q.4:  Find the formula for magnitude of the vector ¥ = xi + yj + zK.

Sol. Magnitude | 7| = x* +y? + 2° (1A-2021)

Q.5: Find the magnitude of the vector —2i — 4j + 3k.

Sol. Let a=-2i-4j+3k (I1A-2020), (1A-2021)
Al =2+ (-4 +(3) =VA+16+9 = |29
Q.6: What are parallel vectors? (IIA-2018), (1A-2019)

Sol. Two vectors a4 and b are parallel if there exist a
non-zero keR, suchthat a =kb
Q.7: Find'e’,sothat|oi+ (o + j+ 2k =3  (IA-2018), {IA-2022)
Sol. ‘|ai+ (a+1)j+2k| =3
= \/(oc)2 +(a+1)*+(2)* =3
Svol+al+2a+1+4=3
= V20 +20+5 =3
Squaring both sides, we get
202+ 200+ 5=9
202 +200 + 5~ 9=
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208+ 2a-4=0
20 + da - 200-4 =0 {By Factorization|
2u (o +2)-2(u+2)=0
= (a+2) (200-2)=0
Either a+2=0 or 200-2=0

o= -2 | 2a-2=a-1

Q.8: If cosa, cosP, cosy are direction cosines of a vectar
I = Xi + yj + zk, then show that cos’c+ cos’p, cos® = |.

Sol. As, F=xi+yj+zk = || =yx*+y° +2* (IA-2018)

Direction cosines of r are:
2

X X .
COS0L = == = €08" @ =———— —> (i)
Jx*+yt+ 2 X"ty“ +z
cosf = yq = cos’P= 4 —> (i1)
x4y 42t x*+y* vzt

2
Z

cosy = oyor = cos’y= " +3; 7 (111)
Adding eq.(1), eq.(i1) & eq.(ii1)
L.H.S.= cos® o + cos” B + cos® y
x'l y2 Z2
Ty e X +y* +2° Ty 42

‘(——fyz—JrZ——l—RHS Proved
X“+y“ +2z2°

Q.9: Find the unit vector along the vector 4i - 3§ — 5k.
(I1A-2018), (1A-2017), (1A-2D13), (11A-2021)
Sol. Let a =41-3j-5k
|| = (4) +(=3)* +(-5)’ |
=16 +9+25 =50 = /25x 2 = 5/2
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a |41-3)-5k

Unit vector = a =

. tal 572
'éTI_O: Find the unit vector parallel to the sum of the vectors:
a=[2,4,-5], b=[1, 2, 3] (IA-201B)

gol. Let v =sum of the vectors 4 & b=d+b
=[2,4,-5] +[1,2,3] = [3, 6, -2] =31 +6j -2k

191 =3 +(6)° +(-2)* = V8 +36+4 =19 =7

31+67-2
unit vector =| ¥ | = Y B R 1\
v 1

6.11: Given the vectors:
a=3i-2j+k, b=2i-4j-3k, ¢ =-1+2j+2k,
Find a+b+¢ (IA-2013), (IIA-2020)
Sol. a+b+¢
=31-2)+k+21—-4-3k—-1+2)+ 2k=|41 -4j+ 0k

Q.12: Given the vectors a=3i+j-kand b = 2i +j - k,
find magnitude of 33 —b. (IA-2017), (UA-201T)
Sol. 33-b=3@Bi+j-k)-(2i+j-k)
=9i+3j-3k—2i—j+k="Ti+2—2k
133-b | =/(7) +(2)° +(-2)* =49+ 4 +4 =|{57
Q13: Find a vector whose magnitude is 2 and is

parallel to 5i + 3j + 2k. ~ (IA-2017), (1A-2018), (IA-2022)
Sol. Let a be a require vector, so |a|=2

& Let b = 51+ 3j + 2k
151 = J(5)% +(3)% +(2)° _J25+9+ =38

As 3 and b are parallel vectors:
SO é_ = f) ' oL
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& b
1a] bl
a _bi+3j+2k
DR ‘ |
S 2pieBied) o o 10i + 6] + 4k |
J38 J38

Q.14: Define scalar product of two vectors.
Sol. The scalar product of two vectors a & bis

denoted by a . b and defined as 5.5 =‘ a ” b | cosO.

Q.15: Find 4.b if a=1+2j+2k, b = 3i-2j - 4k.
(14-2021)
Sol. a.b=(i+2j+2k). (31-72j— 4k)

=(1)(3) + (2)(-2) + (2)(-4)=3-4-8=|-9

Q.16: Find (3 +b).(a-b) if & = 2i + 2j + 3k,
b=2i-j+k (IA-2018), (IA-2017), (IA-2020)

: SOI. EH-B : é—B

=@2i+2+3k)+2i-j+k [=@1+2j+3k)-2i—j+ k)

=2i+2j+3k+21—3+k |=21+2j+3k-21+j—-k

=47 +j+4k =3j+ 2k
@+Db).(A-D) = (4i +j +4k) . (3] + 2k)
=(4) () +(1) 3+ (2)=0+3+8=[11

Q.17: Define vector product. (IA-2018)
Ans. The vector product of two vectors 3 & b is

denoted by axb and is defined as axb = é| lB\sinOﬁ.

Q.18: Ifa=2i+3j+4k, b=i-j+kfind |axb|
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=13 - (-4)) - (2 - 4) + k(-2-3)
=i(3+4)-1(-2) +k(-5) =T+ 2) -5k

|5>’<B( = \/(7)2 +(2) +(<-5)* =J49+ 4425 = 77;
ﬁgf Find the area of parallelogram with adjacent
sides, i=7i-j+k & b =2j-3k (A-208), (IlA-2020)

7 =1}

1 ) -
- -1
gol. axb={7 -1 1 |=1 i _J'7 1 +k ‘
y 0 -3 “jo -3] "o 2|

2
2 -3

=18 - 2) —j(-21-0) + k(14 + 0)
=1(1) —j(-21) + k(14) =i + 21j + 14k

|ax5| = JQ)2 +(21)* + (14)* =1+ 441+196 = /633

Area of parallelogram =|a x b|=1{/638 sq.unit

'6,720: For what value of A , the vectors 2i-j + 2k and

3i+ 2 j are perpendicular. (I1A-20IB), (llA-2017)
Gol. Let d=21-j+2k & b=3i+2)

As given vectors are perpendicular.

So, ib=0

= (2i-j+2Kk).(3i+22j)=0

= (2)B)+(-1)(21)+(2)(0)=0

= 6-22+0=0

= N6 = A=2> = [r=8

Q.21: Under what conditions does the relation
d.b=|a||b| hold.
(IA-Z018), (I1A-2018)
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Sol. Asa.b=|a[|bl

- - - T By Deli )
= l@llbleosO=]alIbI o {Pyheimen )
allb
=5 cosE)zI I1b] = cosO =1

By

=  O=cos'(1)= B&0°
Q.22: Find the scelars x and y such that x(i +2j) +y(3i +4j) = 7i + 9j B
Sol.  x(i+2j)+y(3i+4))="Ti+9;] (IIA-2020)

xl+2x)+3y1+4yj=Ti+9j

(x +3y)i+(2x +4y)j="Ti+9j

Comparing coefficient of 1 and j, we have.

x+3y=T-(i) |2x+4y-—-9—>(ij)
Multiplyingeq.(i) by 2: 2x + 6y =14 - (iii)

Subtracting eq.(iii) & eq.(ii) [ Put y = 52 in eq.(1) 4
. . J
2x+6y=14 x+3(%):7 |

._.‘2,xi4y=—9:> Y=7' i T4 "
2y=5 : 2 x=7—_2~=' 9 - _E 1‘

Q.23: Prove thatif & =i+ 3j-2k,and b = i-j -k, then
a and b are perpendicular to each other.
S (A-208)
Sol. a.b=(i+3j-2k).(i-j-k)
=(1)(1)+(3)(-1) +(-2)(-1) =1=3+2=[0]

Hence a and b are perpendicular vectors.
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