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Q11. FUNCTIONS

If :R—>R, g:R>R are defined by f(x)=2x2+3 and
g(x) = 3x-2 then find (i) (fog)(x) (i) (gof)(x)
(iii) (fof)(0) (iv) go(fof)(3).

Given that f(x):2x2+3; g(x)=3x-2

(@) (fog)(x)  =fIgx)]=f(3x-2) [ g(x)=3x-2]
=2(3x-2)2+3 [ f(x)=2x2+3]
=2(9x2—12x+4)+3
= 18x2-24x+8+3=18x2-24x+11

(i) (goN(x)  =glfx)]=g(2x?+3) =3(2x2+3)2

= 6x249-2 = 6x2+7 [ g(x)=3x-2]
(i) (fof)(0) = 1If(0)] = f(2(0)+3) = f(3) = 2(3)%+3
=18 +3=21 [ f(x) =2x2+3]
(iv) go(fof)(3) = g[f(f(3))] = glf2(3%)+3)]= g[f21)]=
g[2(21)%+3]= (885)=3(885)- 2 = 2653
Let f={(1, a), (2, ¢), (4, d), (3, b)} and

g1 ={@2,2), 4, b), (1, ¢), (3, d)}
then show that (gof)_1=r log_l

(i) Given f={(1,2),(2, ), (4,d), 3, b)}
=171={@,1),,2).(d 4, (0,3))
g1=12.2),. (4,6, (1,0, 3. d)} = g= {@2). (b.4), (1), (4. 3)}
Now we find gof and hence (gof)~1
We have = {(1, a), (2, ¢), (4, d), (3, b)} and
g=1{(@a,2),(b,4),(c,1),(d, 3)}

~gof={(1,2),(2, 1), 3, 4), (4, 3)}
= (20N ={(2, 1), (1,2), 4, 3), 3, 4)}.....(1)
(ii) To find f~1og™1
We have g1 = {(2,2), 4,b), (1, ¢), 3, d)};

1= {(@, 1), (¢, 2). (d, 4), (b, 3)}

~ftlog =12 1),43),(1,2), 3,4} ... (ii)

From (i) & (ii), it is proved that (gof) 1= f_log_1

25. 1f £={(1,2),(2,-3),(3,~1)} then find (i) 2f
@2+ (i) £ (iv) ff

: Given that ={(1,2), (2,-3), (3,-1)}

() 2f= {(1,2(2)), (2,2(-3)), G,2(-1))}
= {(11 4)1 (21 _6)! (31 _2)}

(i) (2+0) ={(1,2+2), (2,2-3), (3.2-1)}
=1(L4), -1, G.1}

(i) 2 ={(1,22), (2,(=3)2), 3,(-1)?)}
={(1.4).(29. (D}

v VF ={1V2),(24-3).3-1) ={(12))
\/__3,\/__1 are not reals.

Q12. MATHEMATICAL INDUCTION

. Using PM.I, P.T. 1.2.3+2.3.4+3.4.5+...+n terms
_nin+1)(n+2)(n+3)
4
A: n'term is T =n(n+1)(n+2).
S(n):1.23+234+........ +n(n+1)(n+2)terms
_n(n+D(n+2)(n+3)

,VYneN

Step 1: L.H.S of S(1) = 1.2.3=6
1(1+1)(1+2)(1+3) 234

= 6
R.H.S of S(1) 7 7
. LH.S=R.H.S. So, S(1) is true.
Step 2: Assume that S(k) is true, for ke N
S(k) :1.2.3.+2.34+...+ k(k+1)(k +2)
k(k+D(k+2)(k+3)
= 7z (1)

Step 3: We show that S(k+1) is true
On adding (k+1)(k+2)(k+3) to both sides of (1), we get

L.H.S=[123+234+...+kk+D(k+2)]+(kK+Dk+(K+3
_kk+D(k+2)(k+3) (k+D(k+2)(k+3)
_K(k+D)(k+2)(K+3) + Ak +D)(k+2(K+3)

4
_ (ke D(k+ Z)ik +IK+D) ¢ hs

. LH.S=R.H.S . So, S(k+1) is true
Hence, by P.M.I the given statement is true, V ne N
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1 1 Q13. MATRICES
ST. —+—+—+-+..... +n teaams=
14 47 7.0 3n+1 1 a &
A:  n'hterm is Th =; D Show that |1 b b? =(a—b)(b-c)(c-a)
(Bn-2)(3n+1) 2
11 1 n lcec
S(n) —+—+ ..... =
1472777107 (3n1-2)(3n+1) 3n+1
Step 1: LH.S of S(1) =i4=%; L a a
RH.Sof S(1) = _1 Sol: LHS=l1 b b?
31+1 4 2
S LHS=RHS. 1 cc
So, S(1) is true 1 a a2
Step 2: A hat S(k) i ,for kEN
ep ss;lme tlat (k) is truel or ) —lo b-a b2 _a2 (r Rz N Rz : R1
M ﬂ Yt o ey a0 0 c-a c?-a?| Rs=R3-Ry)

Step 3: We show that S(k+1) is true
On adding (k+1)™ term to both sides of (1), we get
1,01, 1 N 1

LHS= [14 a7 70 " (3(—2)(3(+])] " @&+ )&+
__ k., 1

3k+1 (Bk+D(3k+4)
_ K(BK+A)+1 3%+ 4ak+1
T (Bk+D(Bk+4)  (3k+1)(3k+4)

(kDT A kel

M(&(+4) 3k+4 3k+3+1 3k+1)+1
. LHS=R.H.S.

=RHS

So, S(k+1) is true
Hence, by P.M.I the given statement is true, Vne N

is divisible by 64 for all positive Integers n
Given S(n) : 49" + 16n -1 =64q, qeZ
Step 1: L.H.S of S(1)=49)+16 (1)1
=49+16-1=64=64(1)
So, S(1) is true
Step 2: Assume that S(k) is true for ke N
S(k):49%+16k—1 =64q
Step 3: We show that S(k+1) is true
Writing (k+1)1 term from (1), we get
L.H.S = 495" 14+16(k+1)-1=49% 49+16k+16-1
= (64q-16k +1).49+16k+15 (from (1))
= 64q.49-16k.49+1.49+16k+15
=64q.49—16k.(49-1) + (49+15)
= 64q.49-16k.(48) + 64=64q.49—-16k.(4.12)+64
= 64q.49-64k (12)+64
= 64(49q—12k+1)=64( an integer)
So, S(k+1) is true whenever S(k) is true

Hence, by P.M.I the given statement is true, Vne N

. By Mathematical Induction, show that 49" +16"-1

-1 b-a b’>-a’
- 2

c—a cz—a

1 b+a
c+a

=(b-a)(c— a)

=(b—-a)(c—a)((c+a)—(b+a))

_|b—a (b—a)(b+a)
le-a (c—a)(c+a)

=(a—-b)(b—c)(c—a)=R.H.S

bc
ca
ab

1_

bc b+c 1
=(a-b)(a-c)| c 1 0
b 1 0

b+c
c+a
a+b

. Show that

bc b+c bc
ca c+a

ab a+b

Sol:LHS =

=(a

= (a-b)(b—c)(c-a)=R.H.S

b(a-c) a-c

b+c 1
c(a—b) a-b

=(a-b)(b-c)(c—a)

(R, > R,—R,
Rz = R3-R;)

-b)(a-c)(c-b)

a+b+2c a b
. S.T c b+c+2a b :2(a+b+c)3
c a c+a+2
a+b+2c a b
A: LHS= c b+c+2a b
c a c+a+2b
2a+2b+2c a b [(+C—>C+Cy+Cg)

=[2a+2b+2c b+c+2a b
2a+2b+2c a c+a+2l

1 a
=2(a+b+c)[l b+c+2a
1 a

b
b

c+a+2b
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1 a b . Prove that the following points
=2(a+b+c)|0 a+b+c 0 [(“R2—>Ro-Rg —a+4b-3c,3a+2b-5¢,
0 0 a+b+d R3—>R3-Ry) -3a+8b-5¢C,—3a+2b+T are coplanar.
=2(a+b+Of(a+b+0)*-0]=2a+b+c)*=RHS | A: Wetake OP=—a+4b -3¢, OQ =34+ 2b—5¢.
. Find the adjoint and the inverse of OR=-33+8b-5¢0S=-3a+2b+C
13 3 PQ=0Q-OP=(3a+2b-5c)— (-a+4b—3ct)=4a— 2b- 2¢
the matrix A=l1 4 3 iR=g?—3P=(—35+8b—56)—(—é+4b—3§)=—25+4b—26
PS=0S-OP=(-3a+2b+T) - (-a+4b—3c) =—2a-2b+4c
13 4
4 -2 -2
4 3 13 14 PQPRPS=|-2 4 -2|[abt
ol detA=1" -3~ 43 [PRPRPS [abc]
3 1 4 1 3 -2 -2 4
= 1(16-9)3(4=3)+3(3-4)=7-3-3=120 =[4(16-4)+2(-8-4)-2(4+8)][ab ]
- Aisinvertible
Cofactor matrix of A =[4(12)+2(-12)-2(12)] [55 T
‘4 3 _‘1 j ‘1 4‘ =[48-24-24][abT] =0[abc] =0
_ 33 43 11 3 11 7 -1 -1 So, PQ PR P<are coplanar. Hence P,Q,R,S are coplanar.
- - =[-3 1 0
‘3 4‘ ‘1 4‘ 1 j {_3 0 1] « If the points whose position vectors are
‘3 3 _‘1 j ‘1 i‘ 3i-2] -k, 20 +3j -4k,-1 + | + 2K, 41 +5] + Ak
43 1 1 are coplanar, then show that L =-146/17
N A A:  Wetake OP=3i —2] —k,0Q=2i +3] -4k,
=AdA=|-1 1 0 Gy =
-1 0 1 OR=-i+ j+2k,0S=4i +5j + Ak
PQ=0Q-0P=(2i +3]-4k)-(3i —2] -K)=-T1 +5] -3k
oAl 1 AdA)=| 1 1 0|pdetA=] iR—ERi)P (-i+j+2k)-@i-2j-k)=—4i +3j+3k
det A 40 1 PS=0S-0P= (47 +5] + k)~ (BT = 2] ~K) =T+ 7] + (A + Dk
Q14. ADDIIION OF VECTORS But [PQ PR PS] =0 Since P,Q,R,S are coplanar]
. If @, b, C are non-coplanar vectors, then test for -1 5 -3
collinearity of the following points whose posi- =/-4 3 3|=0
tion vectors are given by 1 7 At
a—-2b+3c,2a+3b-4c,—7b+10C = (=D[3(A+1)21]-5[-4(A+1)-3]-3[(-28)-3]=0

_— - = = == = = = —1(3A~18) —5(—4A-7)-3(-31)=0
Sol: Let OP=a-2b+3c, OQ=2a+3b-4c, =1 s =3
=-3A+18+20A+35+93=0 = —3A+20A+35+93+18=0

R=-7b+10c - Then = 170 +146=0 = 17A =146 =\ = —146/17
% . O_Q ﬁ: . Let ABCDEF is a regular hexagon with centre O,

=(2a+3b-4c)-(a-2b+3c)
A:  Given ABCDEF is a regular hexagon with centre 'O'.

=arsb-re ) . (RB+AO)+(AD)+(RE+AP),
PR=0OR-0P=(-7b+10C)—(a—2b+3c) =(AB+AC)+(AD)+(BD+CD)

= = —_— e AFE_RD AE—CD F
=-a-5b+7c=—(a+5b-7¢)=—PQ [- AE=BD,AF=CD]  ~ ol /€
_ _ o =(AB+BD)+AD+(AC+CD) 4
- PQ=-1(PR) = PQ=tPR = (AD) +(AD) +AD =3AD

.. Given points P,Q,R are collinear.

=3(2A0) [-- AD=2A01 =6A0O
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Q15. PRODUCT OF VECTORS

If a=2i+2]-3k,b=3i—]+2k then find
the angle between 2a+band @+ 2b

Giventhat @=2i +2j -3k, b=3i — j + 2k . Then
2a+b=2(2i +2j-3k)+(3i — j +2k)
=(4i +4j—6k)+(3i — j +2k)
=7i +3j -4k
S| 28+bj= 72+ 32+ (—4)°
Also
a+2b=(2i +2j-3k)+23i — j +2Kk)
=(2i +2] -3K)+(6i —2]j +4k)

=8i +k
=|a+2b| = 8% +12 = /65

If'0' is the angle between these vectors then

s (23+ b).(a+2b)
|2a+b|a+2b|
(71 +3]—4K).(8 +K)
J74/65

_56+0+(-4) 52 52
J74./65  74x65 /4810

52
~.9=Cost
(\/4810 )
If a=2i —3j+5K,b=—i +4j+ 2K then find
(é + B) X (5_ — k_)) and unit vector perpendicular to

both@a+b anda-b

a-b=(2i —3j+5k)— (=i +4]j +2k)
=3i-7]+3k

~N X

j
1
-7 3

=i(3+49) - j(3-2D) +k(-7-3)

=52i +18j —10k

~axb=

® = =

= [527 +18] —10k|= 2|261 +9] —5K|
=2./676+81+ 25 =2./782

.. Required Unit vector

_,52i +18 ~10k

2\ 782

26i +9j -5k
J782

=

56. Find the volume of the parallelopiped formed by
the coterminous edges are represented by the vec-
tors 2i —3j+k, i —j+2k,2i +j -k
Sol: Let a=2i —3j+k,b=1-j+2kandt=2i + | -k .
Then
2 31
[abc=|1 -1 2
2 1 -

=2(1-2)+3(-1-4)+1(1+2)
=-2-15+3=-14

.. Volume of the parallelopiped
=|[a b T] 5|14 |- 14cu.units

Q16. TRIGONOMETRIC EQUATIONS

«  Solve \/35in0-cosO=~/2

A:  Given equation is \/ésine —CosO = \/5
On dividing by /(v3)? +(=1)? =/3+1=+/4=2, We get
Byl N2 o (V3Y) (1)1
7sme—acose_7:>sm6 > coso 2

= sin0c0s30°—cos0sin30°= sin 45°

. T . T . T . ' . T
—=39n0cos— —cosfsSn—=9n—=9n| 0—— |=9n—
6 6 4 6 4

a

Here PVis g ==

I

-.General solutionis 0=nr+(-1)"o, ne Z

=20-Tem+ ()" Es0=m+ ()" Z+2 nez
6 4 4 6
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Q17. INVERSE TRIG.FUNCTIONS

. Solve 200520 —+/3sin@+1=0 L4 1
. : 1
A:  Given equation is 20052 00— \/§S| ne+1=0 - Find the value of sm(Cos 5 +Cos 13)
= 2(1-sin?0) —/3sin6+1=0

4 . 3
Sol: Let COS_1£=(X=> COSOl=— = SnNa=—
—=2-2sin20—+/3sn0+1=0 5 5 5

_1(12 12 . 5
= 2sin%0++/3sn6-3=0 Cos 1(E)=B:>cos[3:1—3:>sm[3zﬁ
= 2sin?6+2y/3sin6-+/3sin6-(+/3)*=0
= 2sin6(sin®++/3) - v/3(sin®++/3)=0 Now, sin[Cos‘l2+Cos_1i§)=sin(oc+[3)
= (2sin6—+/3)(sinB++/3) =0

. . 3 12 45 56
= (2sin6-+/3)=0(or) (sinB++/3)=0 =sinoicosP+cososinf = c 13 513" 65
2sin6 =+/3 (or) sin® =—/3[ Thishas no solution] 4 . 117
\/5 . Prove that Sin 12 +gin 1 =gin 1=
Now, 2sinf=+/3=>sin@ =" S & 125
B 2 . a4 .4 3
So, SNB="-=sin__ here PV is 0= Sol: Let I 205 So= - 50050,= si \4
. General solution is §=nm+(-1)"o, ne Z Sin_ll—B=>S|nB—12>C B_% 3
- 25 25 25 7
=0=nm+(-)7Z,nez ~.sin(o.+B) =sino.cosP + cosausinB
. Find the general solution of 4 24 3 7 _96+21 117
28in20—4=50089 g 25 g 25 125 _E Hence proved.
Sol: 2sjn29—4:5cose:>2(1—c0529)—4=5cose . Prove that Sin 13 —+Cos 1E =Cos -133
5 13 65
= 2—2005° 60— 4=5c0s0 A: LetSin‘lgza:sinoc:§=>cosoc:g
= —2c0s°0—5c0s0—2=0 112 : 12 . 5
Cos E=B:>snB=E:>sn[3=E
= 2¢0s?0+5c0s0+2=0 .
.. cos(o. + ) = coso.cosp —sinasin
:>2C0829+4C089+COSG+2=0 4X12 3><5 48-15 33 " N
—A_ ——— €nce prove
= 2¢0s0(cos0 + 2) +1(cosh + 2) =0 513 5 13 65 65 b
= (2c0s6+1)(cos6+2) =0 *  Provethat Taﬂ_l% +Tant 14 Tan_l% = %
= (:039:—E (or) cos®=-2 A: Formula: Tan™ix + Tanly = Tan > Xty
2 1-xy
(Here, cosb = -2 has no solution) 11 5+2
Tan 2t i tiotant| 2 5] Tan! A —Tant!
1 Zn 2 5 177} 10-1 9
= C0S0 =——=C0S— 2’5 m
Here,PVis o :2—375 , . 7.1 5(;;9

_ —1 -17 -1 9 8

. Genera solutionis® = 2nm + o LRSI TgrTen T 1 | %
9'8

=>9=2nni2—:,nez =Tan (Zg) Tan 1= %—RHS
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Q18. PROPERTIES OF TRIANGLES
2

A B C s
. Prove that cot— + cot — +cot — = —
2 2 2 A
A B C
A: L.HS= cot5+ Cot—+cot—
s(s a) s(s b) s(s C)
_ s(s— a)+ s(s— b) + s(s— c)
A
_d(s—a)+(s—-b)+(s—-c)]
A
_93s—(a+b+c)] H3s-29
A A
2
S
99_S s
A
2 2,2
3 Prove that cotA+cotB+cotC = u
4A
cosA cosB cosC
A: L.H.S=cotA+cotB+cotC=— - -
snA snB snC
_ b>+c?-a® c?+a’-b? a’+b’®-c?
2bc(sinA) 2ca(sinB) 2ab(sinC)
b2+c?-a2 +al-b® a+b?-c?

= + +
4(bcsinA) - 4(3casinB)  4(3absinC)

B b2+cz—az+c2+a2—b2

b2 + 2o 4 ol AL + 27 L

a +b? -c?
+

_¥+¥+§

4A

=RHS

. If cotA : cotE . cot 9 =3:5:7,S.T a:b:c=6:5:4
2 2 2

Given that coté:cotE:cotE =3:5:7
2 2 2

_, 5-8) S5-0) 529 3.5,

Sol:

A A
= (sa):(sb):(s¢c)=3:5:7
Let s—a=3k ....(1), s=b=5k ....(2), s—¢=7k .....(3)

Now, (1)+(2)+(3) = 3s—(atb+c)=15k

= 3s-2s=15k = s=15k

From (1), s—a=3k = 15k—a=3k = a=15k—-3k=12k
From (2), s—b=5k = 15k-b=5k = b=15k-5k=10k
From (3), s—c=7k = 15k—c=7k = c=15k-7k=8k
soatbie=12k:10k:8k=12:10:8=6:5:4

«  Prove that
1 1y1_ 1jy1_1)_abc_4R
rorg\r rpr r3 A3 2
Sol:(1_1)|_s _s-a_s-s+a_a
rn|] A A A A
Similarl t b d
milarly we get ———=— an
ywee rrn A
1 1_¢
r I'3 A
1. 1y1 1y1 1) abc
r-pfr np)r rg)] AAA
_abc_4RA 4R _ 4R 4R
A2 A% A% (192 1%

A: LH.S=rtry+r —r,=(ry+r ) +(r-1,)

Show that r+r3+r{-ry = 4RcosB.

= 4Rcoséoos:§sin9+4RsinécosEcosE
2 2 2 2 2 2
+ 4Rsinésin~EisinE—4RcosésancosE
2 2 2 2 2 2

B A.C . A _C
=4R| cos—| cos—sin—+Sn—cos—
2 2 2 2 2

B A C A.C
—Sin—| CoS—CoS——sin—sin—
2 2 2 2 2
C

B. (A+C . B A+
=4R] cos—sin —sin—cos
(5o %5 oned 5%

4R cosEcosE—sinEsinE
2 2 2 2

-4 [0032——sm E] 4RcosB=R.HS
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A A A D A
- x=1,y=2,z=3 are the solutions of the given equations.
Solve the equations 3x+4y+5z=18, 2x—y+8z=13,
5x—2y+7z=20 by Matrix inversion method.

Given equations in the matrix equation form: AX=D,

3 4 5 X 18
where A =|2 -1 8|, X=|y|[,D=|13|x
5 -2 7 z 20

In the Matrix Inverstion Method, solution is X=A"'D

First we find A~!

3 4 5
|AE|2 -1 8 =3(-7+16)—4(14—40) +5(—4 +5)
5 -2 7

=3(9)-4(-26)+5(1) =27+104+5=136

) 4
Q19. MATRICES - T
+—l 8 _2 8 +2 -1
By using Cramer's rule solve -2 7 5 7 5 -2
2x — y + 3z =9,x+y+z =6, x—y+z =2 ) 4 5 3 5 3 4
. . . . . AdA=|- + _
Given equations in the matrix equation form: AX =D, -2 7 5 7 5 -2
2 -1 3 X 9 . 4 5 _ 3 5 N 3 4
whereA=[1 1 1| X=|y|,D=|6 L -1 8§ 2§ |2 -1
1 -11 z 2 7416 —(14-40) -4+5 |' |9 26 1
2 _1 3 =|—(28+10) (21-25) —(-6-20)| =|-38 -4 26
A=detA=|1 1 1=2(1+1)+1(1-1)+3(-1-1) (32+5 ~(24-10) (3-8 | |37 -14 -1
1 -1 1 9 B ¥ _ 9 -38 37
SAdA=|2 4 14| at-AIA_ Lo 4 gy
—2(2)+1(0)+3(-2)=4+0-6= -2 1 % -ul 1AL 1361 56 1
9 13 9 -38 3718
A1=16 1 1=91+1 +16-2)+3(-6-2) .'.X:A_lD:% %6 -4 -14| 13
2 11 1 26 -11|/20
=9(2)+1(4)+3(-8)=18+4-24=-2;
9%x18-38x13+37x20
29 =——| 26x18-4x13-14x20
Az=|1 6 1=2(6-2)-9(1-1)+3(2-6) 1x18+26x13-11x20 | . -
121 4}22
=2(4)-9(0)+3(-4)=8-0-12=- 1 162 - 494+ 740 1 408 136 3
=——| 468-52-280 |=—(136 |=| Z— [=|1
219 < 18+ 338-220 136 136 186 1
Ag=|1 1 6=2(2+6)+12-6)+9(-1-1 136
1 -1 2 5 | 136 |
X
=2(8)+1(-4)+9(-2)=16-4-18=-6 X = 1
By Cramer's rule, =Y Hence, the solution is x=3, y=1, z=1
z 1

Solve the system of equations 2x-y+3z=9, x+y+z=6,
X -y +z =2 using Gauss Jordan method.

Given equations in the matrix equation form: AX=D,

2 -1 3 9 X
where A=|1 1 1|;D=|6(X=|Yy
1 -11 2 z
2 139
Augmented Matrix [AD]=1 1 1 6
1 -11 2]
[1 1 1 6](Ri—>Rypp)
~12 -1 39
1 -112
(1 1 1 6
~10 -3 1 3|(R,>R,-2Ry)
|0 -2 0 -4[(Rz3—>R3-Ry)
1 1 1 6 111 6
-10 -1 1 1|(R;-Rg)~l0 11 1
0 2 0 -4 00 2 -6/R-2%)
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Sol:

- y I
1116 =5i —5] +5k
~l0 -1 11
0 01 3(R3_>R3(—%)) - = =
1 1 0 37(R,—Ry—Rg) ~ gk
~|0 -1 0 -2|{(R, »R;-Ry) (iv)(ﬁxb)xéz 5 -5 5
0 0 1 3] 1 3 -2
1 0 0 1](R;—>R+Ry)
{o -1.0 -2 =1(10-5)- j(-10-5)+k(15+5)
001 3 -
o x=1,y=2,2=3 =-5i +15j + 20k ...(2)

Ifa=i-2j-3k, b=2i+j-kCc=1i+3j-2k
then, verify EX(BXQ * (EXB)XE
1) To find é.x(E)X(_:), first we have to find
bracket term (Bxa
i ] k
bxc=2 1 -
1 3 -2

()

=1(-2+3)- j(-4+1) +k(6-1)
=i+3j+5k

P ] K
i xEx0) =1 -2 -
1 3 5

=i (-10+9)— j(5+3)+k(3+2)
=—j —8j+5k...(1)
2) To find (axb)x T we have to find

bracket term (axb)

=i (2+3)- j(-1+6)+ k(1+4)

- From (1) & (2),
ax(bxC) # (axb)xtT-
If a=i-2j+3k,b=2i+j+Kk,C=i+]+2k then
find | (@x b)xC|and |ax(bxT)|
A: Givena=i-2j+3k,b=2+j+k,c=i+]j+2k
1) To find (axb)x T, first we have to find

axDb (term in the bracket)

=i(-2-3) - j1-6)+k(1+4)
=-5i +5] +5k
i
~(axb)xt=|-5
1
=i(10-5)— j(-10-5)+ k(-5-5)
=5i +15] —10k =5(i +3]j —2k)
-|(@xb)xT|=5]i +3j - 2k|
12+32+(—2)2 =5/1+9+4=5/14

2) To find @x (bxT) first we have to find

= 01—
N o1 x|

bxT (term in the bracket)

bxc=

=N
P
N B X

=i(2-D-j(4-D+k(2-D=i-3j+k
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o Q21 . TRANSFORMATIONS
- ! J K o If A,B,C are angles of a triangle, then S.T
sax(bx¢)=|1 -2 3 sin2A—sin2B+sin2C=4cosAsinBcosC
1 -3 1

i(-2+49)- j(1-3)+k(-3+2)
7i+2j-k

~]ax(bx ) 7i +2j —K]|

=P+ 2+ =0+ 4+1=\B4=\0x6=3/6
Find the shortest distance between the skew lines
¥ =(6i +2j +2k)+t(i —2] +2k)and
T = (—4i k) +(3i - 2] - 2K)
Given skew lines T =(6i +2j +2k) +t(i —2] +2K) ;
T =(—41 —K) +(31 - 2] - 2K)
Formula: For the skew lines T =a+tb, F=C+sd

- . _|@-2).(bxd)
ortest distance(SD) _W

On comparing the given skew lines with
T=a+th, T=C+sd we get
a=6i+2j+2k, b=i-2j+2k and

T=-4i -k, d=3i -2]-2k

So, a—CT=(6i +2] +2k) — (—4i —k) =10i + 2] + 3k

T
1 -2 2|=i(4+4)-j(-2-6)+k(-2+6)=8i +8] +4k
3

~.(@a-7).(bxd) = (107 + 2] +3K).(81 +8] +4Kk)
=80+16+12 = 108

Also, |bxd =82 +82 +42 = \/64+64+16 =144 =12

|(@-0).(bxd)| :@:9

‘Bxa‘ ¥

*. Shortest distance(SD) =

Sol: Given A,B,C are angles of a triangle, then
A+B+C=180°
L.H.S = sin2A—sin2B+sin2C

:Zcos(ZAZZB ]sin(ZAEZB )+sin2C

[ sinC—sinD:ZoosCJ;Dsinc;zD]

= 2cos(A+B)sin(A-B)+sin2C
= 2c0s(180°-C)sin(A—B)+sin2C

= —2co0sC sin(A-B)+2sinCcosC
[*.* sin26=2sinBcosO]

= 2cosC[sinC—sin(A-B)]
= 2cosC[sin(180°—(A+B))—sin(A-B)]
= 2cosC[sin(A+B)—sin(A-B)]

= 2c0sC (2cosA sinB)
[*.* sin(A+B)—sin(A—B)=2cosAsinB]

=4cosA sinB cosC=R.H.S

. If A, B, C are angles in a triangle, then prove that

COsA +cosB - cosC = -1+ 4cos% .oos% .S n%

A:  L.H.S=(cosA+cosB)—cosC

=202 B oA B (1262 C
2 2 2

[ cosC+cosD = Zcos(cz b ]oos(c;zD );cose =1-2sin? %}

— 14200 90° - | oosA =B 4 22 E
2 2 2

A-B  2gn2C

2

=-1+ Zsin%.cos

A-B . C
+sn—=
2

2

A_B+sin(9O°—A+Bﬂ
2 2

— 14260 cos2 =B 4 cosA B
2 2

=-1+ Zsin%(cos

=-1+2s n%[cos

2

(- sin(90°-8) = cosh)
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t y LI~ )

=-1+2s nE Zcosé.cosE
2 2 2
(- cos(A + B) + cos(A — B) = 2cosA cosB)

=-1+ 4cosé.oosE.si nE =R.HS
2 2 2

. If A+B+C=m, then prove that
A B C A B C

cos? — +cos2 — +cos2 — =2(1+sin— sin  sin )

2 2 2 2 2 2

A LHS =0052%+0052%+0052%

—co2 2 1 [1-6n28 |1 02 &
2 2 2

2

oo 52 (137 ()

[ cos? A —sin? B = cos(A + B) cos(A — B)]

=2+sin9 cos(A_BJ—sinZE
2 2

=l+(oosz'2—sin22)+ooszc

2
=2+singcos A-B —sinzg
2 2 2
=2+sinc(cos(A_B)—sinCJ
2 2 2

ol

... C A+B
[ .sn—:cos( ]]

2 2

= 2+sinE 25iné.sinE
2 2 2

[ cos(A—B)—cos(A +B) =2sinAsinB|
=2+ ZsinésinEsinE
2 2 2

=2 1+:3inésinEsinE
2 2 2 =R.H.S
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