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Question # 1
() u=3i+j-k +K

2 - ]
u|=J@* + O+ (- M Vi1
[v[=(@)? +(- 17 + (@) =a+1+1=1/6
wy =(3+]- k)2 J+K)

=2 +D(-H)+(-H(D) =6-1-1=4
Now  uxv=|uf|v|cosq

P cosq = uxy 4 P |cosg =———
lu||v| NN /66
(ii) Do yourself as above
(iii) u=[-35 =-3+5] , v=[6,-2|=6i-2]
Now do yourself as above
Giv) u=[1,-31=0-3j+k , v=21+4j+k Nowdo yourselfas()

Question # 2

G) a=i-k |, b=+
la]=J®2+(0)? +(-1? =1+1 =2
Ib|=y(07+ @2+ @ =vI+1 =42
g)@:(i'g)x(iJrE) =()(©0)+ (0D +(- Y@ =0+0-1=-1

Since a>b =|al|bcosy

<>

So projection of a along b = |a|cosq :% :'_;
Also projection of b along a = |b|cosq _an _-1
B la| V2
(ii) Do yourself as above
Question # 3
(i) Do yourself as (ii) below
(ii)) u= a|+2aj-k : _—|+aj+3k

Since u and v are perpendicular therefore u.v =0
= (af+2ai-E)X(£+ai+3I_<A):o

@)D +(2a)@)+(- DB =0
a+2a*-3=0 b 2a*+a-3=0
2°+3-2a-3=0 P a(2a+3)-12a+3)
(2a +3)(a-1)=0
2a+3=0 or a-1=0

3

a=-— or a=1
2

0
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Question # 4
Givenvertices: A(1-210) , B(-2,21) and C(0,2,2)

CA=(1- 0 +(-1- 2] +(0- 2k =i-3]- &
CB=(-2- 0)i +(2- 2)J+(1- 2k =-2i+(l- 2k
Now CA is” to CB therefore CAXCB=0

b (i-3]- &K)A-20 + - 2K)=
(51 &)} 20 a0 B
P Q(-2+(-3(0)+(-29(@1- 2=0
b -2+0-z+72=0 b 7°-12z-2=0
P 7*-2z+z-2=0 Pp 2z(z-2)+1(z-2)=0
b (z-2)(z+1)=0
p z-2=0 or z+1=0
P z=2 o z=-1
Question # 5
Suppose  v=ai+a,] +ak
Since vxi=0 b (a1f+a2i+a3_12)xi:
p a1£x1+a2ixi+a3_lzxi:0
P a)+a,(0)+a,(0)=0 P a=0
Alsoyxi:O P (a1f+a2]+a312)xj:
b aix+a,]x]+akx]=0
P a(0)+a,(1)+a,(0) =0 P a,=0
Also vk=0 b (aiiA+a21°+a3I2)><_I2 0
p a1|><k+a21><k+a3k>42 0
P a(0)+a,(0)+a,()=0 P a,=0
Hence
v=(0)L+(0)j +(0k=0
Question # 6 (i)
Let a=3-2j+k , b=i-3j+5k and c=2+]- 4K
Now  b+c=i-3]+5k+2 +]- 4k
=3 - 2l+l§ =a

Hence a, b and c formatriangle.
Now gxt_J:(Sli- 2i+|§) i- 3i+5£)
=R +(-2(-3)+((5) =4+6+5 =15
pxg:(i- 3i+5l_2)>(2£+i- 4&)
=D +(-3YD +(5)(-4)=2-3-20=-21
><g:(2| + j - 4k)><3| 21 +k)
=(2Q)+M(-2+(-41) =6-2-4=0
Since cxa=0 therefore ¢ » a
Hence a , b and ¢ represents sides of right triangle.
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Question # 6(ii)

Given: P(1,3,2) , Q(4,1,4) and R(6,5,5)
PQ=(4-1)i +(1- 3)]+(4- 2)k =3i- 2] +2k
QR=(6-4)i +(5-1) ] +(5- 4)k =2 +4] +K
RP=(1- 6)i +(3- 5)j+(2- 5)k =-5i- 2] - 3k
Now

PQ+QR+RP

=30 - 2] +2k+2i +4] +k- 5[ - 2]- 3k =0
Hence P,Q and R are vertices of triangle.
Now

P—Q@:(Bi:- 2i+2£)><2i_A+4i+E)
=3)(2)+(-2)(4) +(2)1) =6-8+2 =0
P PQ ~ QR
Hence P,Q and R are vertices of right triangle.

Question # 7
Suppose aright triangle OAB. Let C be amidpoint of hypotenuse AB, then

CA=-CB b \6&\:\0_8’\ .............. ()
Now OA=0C+CA
OB=0C +CB
Since OA » OB therefore OA>OB =0
p (o_c’+6&)>(&:’+c_s’):o
(OC- CB){OC+CB)=0 -+ CA=-CB

b

b ﬁf>¢(ﬁf+@)-@>{ﬁf+@):o O
P OCxOC+0OC>xCB- CBXOC- CBXxXCB=0
b

b

b

|OC[ +OC>CB- OC<CB- |CB[ =0 =+ OCCB=CBX0C
oc - o8 -
oc| =|cB[ b |OC|=|CB| ..ccoernn... (ii)
Combining (i) and (ii), we have
|OC|=|cA|=|c8|

Hence midpoint of hypotenuse of right triangle is equidistant from its vertices.

Question # 8
Let A,B and C be avertices of atriangle having position vectors a, b and ¢

respectively.
Also consider D,E and F are midpoints of sides AB , BC and CA, then
p.v of D :@:QZQ A
p.vof E —OE:Q;E D F
(@)
p.vof F =OF £ra
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Let right bisector on AB and BC intersect at point O, which is an origin.
Since OD is * to AB
Therefore OD xAB =0
p — - b-a)=0 p
¢ 5 b-a)
b (b+a){b-a)=0 P axb-a)+bxb-a)=0

P ax-axa+bx-bxa=0
P ax-|af +|b[ - axp=0 ax=hxa
> |b| -|g|2: .............. (i)

Also OE is”™ to BC

Therefore OEXBC =0 b EMS c-b)=0

Similarly solving as above, we get

lcf-[bf =0 (i)
Adding (i) and (ii), we have

b[" - |af +|c[ - [b[ =0+0
b |c['-]a[ =0
P (c+a)qc-a)=0
a&x+ad
b
¢ > >( a)=
b OFXAC—O b OF is” to AC

i.e. OF isalso right bisector of AC.
Hence perpendicular bisector of the sides of the triangle are concurrent.

Question # 9
Consider A,B and C are vertices of triangle having position vectors a,b and ¢

respectively. Let altitude on AB and BC intersect at origin O(0,0).
Since OC is perpendicular to AB

b OCxAB=0 A

P cxb-2a)=0

Also OA is perpendicular to BC 0
b OAXBC=0 -
P axc-b)=0

IS
15
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AC>OB=0 -~ AC=c- a
b AC is perpendicular to OB.
Hence altitude of the triangle are concurrent.
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Question # 10
Consider a semicircle having centre at origin O(0,0) and A, B are end points of

diameter having position vectors a, - a respectively. Let C be any point on acircle
having position vector c.

Clearly radius of semicircle =|a|=|- a|=|c| C
Now A—C:Q-g

BC=c- (-a)=c+a =
Consider B -2 0 & A

AC>BC =(c- a){c +a)
=cXc+a)-axc+a)
=cxc+Ccxa- axc- axa

=|c[ +axc-ax+a] v ax=ca
=|<[*- |af
=|ef- |e['=0 = lal=lel

Thisshow AC is ~ to BC i.e. DACB=90°
Hence angle in asemi circle isaright angle.

Question # 11
ConS|der two unit vectors a and b making angle a and - b with +ive x- axis.

Then =0A= cosal +sina j

a X y
and b=0B=cos(- b)i +sin(-b)] 0 A
=cosbi - sinb | a
Now < a > X
ap=(cosal +sinaj)cosbi - sinbj) O™\
p éxij: cosa cosb - sinasinb ............... (i) b B
\4

But we have DAOB=a +b
b ax=|a| b|costa +b)
= () (D cos@ +b) |§|:‘§‘:1

b axX=cos@+b) e, (ii)
Comparing (i) and (ii), we have
cos(@a +b)=cosa cosb - sinasinb

Question # 12
Consider a,b and ¢ are vectors along the sides of triangle BC, CA and AB,

dsolet |al=a , |b|]=b and |c|=

then form triangle,
at+tb+c=0 ............ (i)

() P b=-a-c
Taking dot product of above with b , we have
bxp=(-a-c)x
b =-a%- cx
=- | bJeos(p - C)- || bleos(p - A)
=|a||b|cosC +|c||b|cosA + cos(p - B)=- cosB
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P b?=abcosC +chcosA
P b=acosC +ccosA .ingby b
(i1) From equation (i)
c=-a-b
Taking dot product of above equation with c.
cx=(-a- b)x
Now do yourself as above.

(i1i) From equation (i)

b=-a-c
Taking dot product of above equation with b

b>x=(-a-c)*

=(-a-¢)x-a- ¢ v b=-a-c¢
|b[*=-ax-a- ¢)- cx-a- )

=axatax+cxa+Ccx
=axatax+ax+Ccx axp=bxa
=axat+t2ax+cx
=|a[ + 22| c|cos(p - B)+|c["

P b*=a®+ac(- cosB)+c? + cos(p - B)=- cosB

Hence b?> =c? + a® - 2ca cosB

(iv) From equation (i)
c=-a-b
Taking dot product of above equation with ¢
cxc=(-a-b)x
=(-a-b)x-a- b) w c=-a-b
Now do yourself as above (iii)
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