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Q11. MATRICES 1 2 1
. R _ . . -1
. If A is a non-singular matrix then P.TA’ledJA S.T. A={3 2 3] is non-singular and find A™".
det A 112
a b ¢ A: detA=1(4-3)-2(6-3)+1(3-2)=1-6+1=-4=0
A: Wetake A=|a, b, ¢, .. Ais non-singular
as b3 C3 ‘2 3‘ _3 3 ‘3 2 i
We take cofactors ofal,bl,cl, ..... as A B,C, ... 12 12 11 1 -3 17"
T R B -3 I - I I
Al B C A1 Ay Ag AGA=I o b o Thod| T
~AdjA=|A, B, C,| =AdA=|B B, By o1 na ol LHOH
A; By Cy C, C C3 ‘2 3‘ “3 3 ‘3 2‘
a b gl|A; Ay Ag 1 3 4]
A(AdiA)=|a, b, c,||B; B, Bg ~AdA=-3 1 0
1 1 -4
oAb eg bi be’B Clq CZA thls o . 13 4] e e
AL+ +Gf A2+ B2 +G A3+ DB+ G Al Ay | _ _
=| @A +boBy +CC 8Ap +0;B, +CoCy  @Ag+byB3 +¢Cs A _detA(AdJA) 4 13 1 i 31/;: i;j 2
[agA1+bgBy +C3Cy agAp +bgBy +CeCr agAg+IgBy+CaCy 1.0 o 1 B
- . = - 3314342
E®A O 0 100 If | {o J,E [0 | then ST (HDEP=2I+3a%bE
= 0 A 0 |=(detA) 0 1 O|=(detA)l 1 o 0 1 ol o b i
0 0 A 001 Al a|+bE=a[ }+b{ }:{a }{ }:{a }
- : 01 00 0 a 00 0 a
LAAdIA)=(det A) 1
.'( IA)=(det A1 i LHS—(aI+bE)3—a b3_ababab
Slmlla;‘lz,.'\;vecanprovethat (AdjA)A =(det A) I Ho= “lo al “lo allo allo a
.'.A(ﬁ):l (~-detA#0,a Aisnonsingular) a’+0 ab+ab [a b
1 AdiA - 20 a
oA 1:—detJA [+ AB=] >A"1=B] 0+0 O+a
a? 2abl[a b] |a® 3a%b
122 = 2 |lo = 5 | @
e IfA=|2 1 2| then show that A2-4A-5I=0. 0 a al [0 a
221 10 01
R.H.S=a’l +3a%bE = a° +3a%b
01 0O
, 1 2 21 2 2 2 0 0 3a2b a3 3a%b
A:A°=AA=[2 1 2|2 1 2 = 3+O O= 3 | (2
2 2 1|2 2 1 0 a 0 a
o from (1), (2) L.H.S=R.H.S.  Hence, proved.
1+4+4 2+2+4 2+4+2 9 8 8 . If 6—$=n/2, then show that
=|2+2+4 4+1+4 4+2+2|=|8 9 8 5 _ ) )
2+4+2 4+2+2 4+4+1) |8 8 9 cos"®  cosOsin® || cos’¢  cospsing =0
cosfsin®  sin’e cospsing sin2¢
1 2 2 4 8 8
A:  Given that 0—¢=n/2 = 0=(n/2)+¢
4A=4/2 1 2|=|8 4 8 . x
2 2 1 8 8 4 cosezcos(gwbj:—sinq);sinG:sir(§+ j=C05¢
) cos’0  cosOsind 0032¢ cospsing
100/ (500 cosOsin®  sin0 || cospsing  sin®¢
51=50 1 0|=|{0 5 0 . _ ’ .
005 | €§n%¢ —sindgcos¢ || cos“¢p  cosdsing
—sing cosd cos¢ cosdsing sin2¢
988/ [488][500 W 2609 w_w
—A%2-4A-5/=|8 9 8|-|8 4 8|-|0 5 0|=0 é/ _;3/ ) g/
8 8 9/ |8 8 4/ |0 0 5 6+ ¢+W
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Q12. ADDITION OF VECTORS

Show that the four points —a+4b -3¢, 3a+2b - 5¢,
—3a+8b-5C, —3a+2b+T are coplanar.

We take OP= -3+ 4b— 3¢, 0Q=3a+ 2b - 5¢,
OR =-3a+8b-5¢,0S=-3a+2b+¢C
PQ=0Q-OP=(3a+2b-5¢) - (-a+4b-3c)=4a-2b- 2C
PR = OR — OP = (~3a+8b — 5€) — (-a+ 4b — 3¢) =—2a+ 4b— 2¢
PS=0S-OP=(-3a+2b+¢) - (-a+4b-3¢)=-2a-2b+4¢

4 -2 -2
[PQPRPS=|-2 4 -2[abg]
2 -2 4

=[4(16-4)+2(-8—4)-2(4+8)][a b ]
=[4(12)+2(-12)-2(12)][@bT]

=[48-24-24][ab €] =0[ab ] =0

So, PQPR P< are coplanar. Hence P,Q,R,S are coplanar.
If the points whose position vectors are
3i-2j-k,2i +3j-4k,-i + | +2k,4i +5] +2k

are coplanar, then show that A =-146/17

We take OP=3i — 2] —k, 0Q = 2i + 3] — 4K,
OR=-T+]+2k,0S=4i +5] +Ak
PQ=0Q-O0P= (27 +3]-4k)-(3i -2] -k)=—1 +5] -3k
PR=OR-OP=(-i + ] +2k)— (3] 2] —k) =—4i +3] +3k
PS=0S-0P=(4i +5] +2k) - (31 —2]-K) =T +7] + (L +Dk
But [% PR P_S] =0[ Since P,Q,R,S are coplanar]

-1 5 -3
=-4 3 3 |=0
1 7 X+

= (-D[3(A+1)-21]-5[-4(A+1)-3]-3[(-28)-3]=0
=-1(3A-18) -5(—4A-7)-3(-31)=0
=-3A+18+20A+35+93=0 = —3A+20A+35+93+18=0
= 170 +146=0 = 17h = -146 =L =—-146/17

If ABCDEF is a regular hexagon with centre O,
then, P.T AB+AC +AD +AE + AF = 3AD = 6A0

Given ABCDEF is a regular hexagon with centre 'O'.

. (AB+AC)+(AD) + (AE +AF) o
=(AB+AC)+(AD) +(BD+CD)

[+ AE=BD,AF=CD] F £1 )¢
=(AB+BD)+AD+(AC+CD)

= (AD) + (AD) + AD = 3AD A B

=3(2A0) [- AD=2A0! =6A0

Q13. PRODUCT OF VECTORS

. Find the area of the triangle formed with the points
A(1,2,3), B(2,3,1), C(3,1,2).

A:  Wetake OA=i+2j+3 OB=2i+3j+k OC=3 +j+2k,
AB=0B-OA= (21 +3j+K) - (i+2j+3K) =i+]-2k
AC=0C-OA =@ +j+2K)-(i+2j+3K)=2i-]-k

ABxAC=

2 -1 -

i ] k
11 —ﬂ =i(-1-2) - j(-1+ 4 +k(-1-2)

=-3i -3j-3k

|ABXACI= (<32 +(-3)2 + (-3

33

Areaof AABC = % |ABxAC |= Tssq.units

. Find unit vector perpendicular to the plane passing
through the points (1,2,3), (2,-1,1) and (1,2,-4)

A: We take OA=i+2j+3O0B=2i-]+k0OC=i+2j-4k
where 'O' is the origin.
Now AB=0OB-0A=(2i - j+K)—(i +2j+3k) =1 -3] -2k
AC=0C-OA=(i +2] - 4K) - (i +2j +3K) = -7k

i j k
—ABxAC=|1 -3 -2
0 0 -7

TI-3)(-7) - 0(-2)] - JLU-7) ~ (O)(-2)] + KILO) - (O)(-3)]
=T(2D)-j(-7) =21 +7] =731 + })
IABxAC|=7v3% +12 =7/9+1=710
. B ABxAC - /1(3T+T): 1
Unit vector = i|ﬁxA70| * PN t\/ﬁ
Q14. TRIGONOMETRIC RATIOS

3i +]j)

b
. If tan® = — then prove that acos26+bsin26=a
a

A: Giventhattan9=9:>5'—ne=9:>boose=asine
a cosb a

.. L.H.S=ac0s26+bsin20= aco0s20+b(2sinbcosO)
=ac0s20+2sinB(bcosO)= acos20+2sind (asinb)
= a(l—25in26)+2a.sin26.

= a =2adn e;zagﬁzﬁ
V3 _

sin10° cosl0®

1 V3 cos10°—+/3sin10°

= a=R.H.S.

o Show that

A: LHS=

sn10° cosl0°  sin10°cos1Q°
_23 °°510°—§5i”10°) _ 2(sin30°c0s10°- cos30°sin10°)
- sin10°cos10° - sin10°cos10°
_ 2(sin(30°-10°)  2sin20°
sin10°cos10°  sin10°cosl1Q°
:M: 22: A =RHS

sin10°cos10°
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Q15. TRIGONOMETRIC EQUATIONS

3sin6—cos® =+/2
Given equation is \/ési no—cosb = \/E
On dividing by /(/3)2+(-1)2 =y3+1=+/4=2, We get

Solve

?sine—%cosezgjsine @j—cosﬁ(%):%
= sin0co0s30°—cos0sin30°= sin45°

. T A A ) .7
=d9n0cos——cosfsIn—=9n—=49n| 6—— |=9n—
6 6 4 6 4°
Here P.Vis ¢ :E
4
~.General solution is @ = nr+ (-1)"a, ne Z
:>9—g—nn+( 1)“

Solve /2 (smx+cosx)=\/§

Given equation is \/E(s'n X + COSX) = \/§
=+/2sinx ++/2cosx =+/3

Ondividing by \/(v/2)? + (v/2)? =2+ 2 =4 =2, we get
B A V31 o1 V3

SINX+“—5-C0SX =— = ——=SINX+—=C0SX = —

:Zcosx(%jﬂiinxz(lfzx/éﬁ i
V2 V2) 2

=> COSX C0S45°+Sinxsin45°=

=0=nn+(- 1)”—+€ nez

cos30°

:cosxcos—+sinxsjn—=cosg

=008 x- = |=cos™ s ==
2 6.HereP.VlsOt—6
Z

.. General solutionis 6=2nt+a, ne

ax-Loom+lox=2m+Z+r nez
4 6 6 4

Solve 200520 —+/3sin@+1=0

Given equation is 20082 0- \/§S| ne+1=0

= 2(1-sin%0) - /3sin6+1=0
—2-2§n%0-+/35n0+1=0

= 2sin20++/3sin0-3=0

= 2sin?0+ 24/3sin0—+/3sin0—(+/3)>=0
— 2sin0(sin0++/3)—~/3(sin6++/3) =0

= (2sin0—+/3)(sin6++/3) =0

— (2sin0-+/3) =0 (or) (N6 ++/3)=0
ZsinezJé(or)s'nez—\/é[Thishasnosolution]

NE

Now, ZSinez\/§:>sine:?

NE

So, Sin6 SnZ here PV is o = —
0, == —,here r.v 1s -
2 3 3

~. General solution is §=nr+(-1)"a, neZ

:>G=nn+(—1)”g,nez

. Solve 1+sin20=3sin9c059

z

Dividing the given equation by cos’, we get

1 sin?p
c0s20  cos20
= (L+tan?0) + tan’ 0 = 3tan® = 2tan’0 — 3tan0 +1=0
= (2tan®-1)(tan®-1) =0 = tan6 =1 (or) tan6=1/2
Now, tan6=1 = tan n/4. Here P.V is a=n/4

_ 3sinBcosh

5 = c?0 +tan?0 = 3tan @
cos“ 0

.. T
.. General solutionis O=nn+—,neZ

1

Also, tan9=%:>9=Tan_1% S PVis OL=T3.|’]7]'E

.. General solution is 0 = nx + Tanflé ,neZ

11 1 1
. Provethat Tan 1=+ Tan 1=+ Tan 1== n
8 4
A: Formula:Tan1x+Tan1y:Tan( j
1.1 5+2
R 01 ol Y5 |l a6 | a7
~Tan 5+Tan E—Ten L_:L:I-]_Tan T0-1 =Tan 5
2’5 10
7 1 56+9
R S N e N
LHS=Tan +Tan "==Tan 1_71] Tan -7
9'8 7
RHS

Q16. INVERSE TRIGONOMETRIC FUNCTIONS

. Prove that S|n_l4+S|n_ll sint 17
25 125

|4
Sol: LetSin_lil=0L:>Sin0L=ﬂ:>COSoc:§ A
5 5 5

3
25
Sin‘ll=B:sin[3=l:cosB=g 7
25 25 25
~.sin(a+ B) =sina.cosp + cosa sinB
4243796+21£H q
525 5 25 125 125 oo Poved
. Prove that Sin_1§+Cos_1B Cost 33
65
A: LetSin‘lgzoc:sinoc=g:>(:050c=ﬂ Y 3
4
112 12 5
Cos 12 =B=snp="2=snp=—
13 P snb=g=enb=g 1
..cos(a + ) = cosa.cosp —sinasin 12

41235 _48-15_ 33
513513 65 65°

Hence proved.
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Q17. PROPERTIES OF TRIANGLES
5 . If sn@= a then S.TCOSG=2\/ECOS[AJ
A B C s (b+c) b+c 2
. Prove that cot — +cot —+cot — = —
2 2 2 A 2
A B .C A: Given SNB=—> = sin2p=—2
A: LHS= cot3+cot5+cot5 b+c (b+c)?
s—a s—b s—C
=S(A )+S(A )+S(A ) . cos’0=1-sin’0 ['.'sin26+00526:1]
_S(s-a)+s(s—b) +s(s-0) @ (b+9?-a® _ (b*+c®+2bo)-a?
(b+c)®>  (b+0)? (b+c)?

A
_d(s-a)+(s—b)+(s-0)]

A _ 200+ (0P +¢”—a®) _ 20+ 2bccosA
_93s—-(a+b+c)] dH3s-29 (b+¢)? (b+¢)?
A A [“7b2+02_az —cosA]
2 ) 2c
S S
= % = X =R.H.S A
2 2 A
_ 2bc(1+ cosA) 2bc.2cos B B 4bcco >
aZ +b2+c2 - 2 2 2
e ProvethatcotA+cotB+cotC=—"__ ~ ~ (b+c) (b+c) (b+c)
4A
cosA cosB cosC . CoSO = 2y/bc cos A
A:  L.H.S=cotA+cotB+cotC=— - - b+c 2
ssnA snB sinC
_ b?+c? -a? . ¢ +a?-p? . a?+b%-c? e If a=(b—c)secO, prove that tano = Zb;/RSin(%J
2bc(sinA) | 2ca(sinB) | 2ab(sinC) ¢
2
. . _ _ a 2, a
_ b2 +c2 _ g2 +c2+a2—b2+a2+b2—c2 A:  Givena (b%)sec@:sece_ﬁzsec 6—(b_c)2
4(3bcsinA) - 4(3casinB)  4(ZabsinC) - tan20=sec20_1 [ sec26 —tan26 =1]
=b2+cz—a2Jrcz+a2—b2+a2+b2—c2 _a@  @-p-9?
4A 4A 4A (b-c)? (b-c)?
2,2 2
_b%+c 752/;?62/)'542;7’5{4-3 ;wﬁiféf _az—(b2+02—2bc)_a2—b2—C2+2bc
(b—c) (b-c)
2 12,2
a‘+b“+c
=T A S _ 2bc— (b?+c? - a%) _ 2bc - (2bccosA)
(b—0)? (b-0)?
. Ifcot%:cot%:cot%zs:s:7,S.Ta:b:c=6:5:4 LA A
_ 2bc(1-cosA) _ 2bo[25m Ej _ Abe.sin 2
Sol: Given that cot%:cot%:cot%:S:S:? (b-c)? (b-0)? (b-0¢)?
_, A5=3) S(5-b) 5-9) 5.5 .'.tan9=2\/Esin(é)
A A A b-c 2

= (s—a):(s-b):(s¢)=3:5:7

Let s—a=3k ....(1), s=b=5k ....(2), s—=T7k .....(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
scarbie=12k:10k:8k=12:10:8=6:5:4
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Q18. FUNCTIONS

o If f:A—>B, g:B—>C are two bijective functions then

prove that gof:A—C is also a bijective function.

Given f,g are bijectives.So f,g are both one one and onto.
(i) To prove that gof:A—C is one one
Let (gof)(a,)=(goh)(a,), [ fora,,a,eA]
—g[f(a))]=glf(a,)]
=f(a))=f(ay) (" g is one one)
=a;=a, (. f'is one one)
.*. gof: A—>C is one one.
(ii) To prove that gof:A—C is onto.
Given f:A—B is onto, then f(a)=b........ (1),
[-.- for all beB there exist ac A such that f(a)=b]
Given g:B—C is onto, then g(b)=c......(2),
[-.: for all ceC there exist beB such that g(b)=c]
Now (gof)(a) =g[f(a)]=g(b)=c, [From (2) and (1) ]
.. gof: A—>C is onto.
Hence, we proved that gof:A—C is

one one and onto, hence bijective.

. If f:A—>B, g:B—>C are two bijective functions then
prove that (g0f)_1=f _log_1
A:  Part-1: Given f:A—B, g:B—C are two bijectives, so
(i) gof:A—C is bijection
= (gof) " ":C—A is also a bijection
(i) f~:B—A, g~ 1:C—B are both bijections
= (flog™"): C>A is also a bijection.
So, (gof) ' and f'og™!, both have same domain ‘C’
Part—2: f:A—B is bijection, then f(a)=b =a=f"'(b)...(1)
2:B—C is bijection, then g(by=c =b=g ' (c)........ 2)
gof:A—C is bijection, then gof{a)y=c =a=(gof) "' (¢)....(3)
From (1)&(Q2), (f log H(c)=f[g ()= (b)=a.....(4)
From (3) & (4), (2oD) ' (c)=(f log H(c), VceC

Hence, we proved that (gof)~'=f ~log™!

A

A

4 LAQ SECTION-C(

If f:A—B is a function and IA, lB are identities on
A, B respectively then prove that fol , =f=I;of.
(i) To prove that fol ,=f
Part—1: Given f:A—B is a function.
We know [, :A—>A
- fol ,:A—>B
So, fol A and f, both have same domain A
Part-2: ForaeA, (fol \)(a)=f[1,(a)]
=f(a) [ (a)=aforallacA]
Hence, we proved that fol A= f
(i) To prove that I of=f
Part-1: Given f:A—B is a function.
We know I;:B—>B
o IgoftA—>B
So, IBof and f, both have same domain A
Part-2: ForaeA, (Iyof)(a)=I,[f(a)]
=f(a) [ I(b)=b forall beB]
Hence, we proved that that I;of=f
If f:A—B is a bijective function then prove that
(i) fof ~'=I, (i) f ~'of=I,
(i) To prove that f of” 1=IB
Part-1: Given f:A—B is a bijective function,
then f~1: B>A is also a bijection
- fof 7 BB
We know, I;:B—>B
So, fof " and Ly, both have same domain B
Part-2: For beB, (fof~")(b)=f [{!(b)]
=f(a) [ . 1A—B is bijection
= f(a)=b = f ~!(b)=q, foracA ]
=b=I,(b) [ [5(b)=b, for beB]
Hence we proved that fof _1=IB
(i) To prove that f "lof=I A
Part-1: Given f:A—B is a bijective function,
then f ~:B—A is also a bijection
o £ lof : A A
We know I,: A>A
So, f Tofand L both have same domain A
Part-2: foracA, (f ~lof)(a)=f ~'[f(a)]
=f"Yb)=a[-- f:A—>B is a bijection
= fla)=b = (b)=a ]
=1, (@[ 1,(a)=a, foracA]

Hence we proved that f ~'of=I A
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Q19. MATHEMATICAL INDUCTION «  Using PML P.T. 12+(12+22)+(124+22+3%)+....+n terms
2
«  Using PM.L, PT. 1.2.3+2.3.4+3.4.5 +..tn terms _Nn+DM+2) ey
2
nn+1Y(n+2)(n+23)
- . VYneN A 0P term T, 202,22, +n2:n(n+1)é2n+1)
A: n™term is T =n(n+1)(n+2). 2 .2 .2 n(n+1)(2n+1)
S(n):1.23+234+......... +n(n+1)(n+2)terms Let S(n) 17+ {17+ 2 +....+ 6
_ n(n+H(n+2)(n+3) _ n(n+1)%(n+2)
4 _2 12
Step 1: L.H.S of S(1) = 1.2.3=6 Step 1: L.H.S of S(1) = 1=
C11+1)(1+2)(1+3) 234 C1(1+1)%(1+ 2) _A2%)3_ 143 _12
R.H.S of S(1) = 4 == =6 R.H.S of S(1) = o TRECRRET; =1
- LHS=RHS. SO, S(l) is true. . L.H.S=R.H.S. SO, S(l) 1s true
Step 2:  Assume that S(k) is true, for keN Step 2: Assume that S(k) is true fork € N
12, (12 52 k(k+1)(2k +1)
S(k) :1.2.3.+234+...+ k(k+D)(k +2) SKK) 17+ (15 +2%) +..... +T
_kk+Dk+2(k+3) ) _k(k +1)2(k+2) )
2 ==
Step 3:.We show that S(k+1) is true 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 0 (k+D(k+2)(2(k +1) +1)
L.H.S=[123+234+...+k(K+D(k+2)] +(K+D(k+2(K+3 (k+1)™ term = 6
_kk+D(k+2)(k+3 +(k+D(k+2)(k+3) _ (k+D(k+2)(2k+3)
6
- k(k +(k +2)(k +3) Z Ak +D)(k +2)(k +3) On adding (k-!—l)th term to both sides of (1), we have
| KK+ (K + k+D)(K+2(K+
s DIy LHS= [12+<12+22)+ ..... e D} (239
- LHS=RHS. So, S(k+1) is true Ck(k+1)2(k+2) L (k+D(k+2)(2k +3)
Hence, by P.M.I the given statement is true, ¥ neN - 12 6
111 0 k(K +D)2(k+2)+2(k + (K +2).(2k + 3
o ST. —+—+——+.....+n terms= - 12
14 47 710 Sn+1 (K D(k+ D[k D)+ 2(2k + 3]
A: nftermis T, = S 12
(3n-2)(3n+1) (k+)(k+2)(k? + 5k +6)
sy ot Lo L -_n 12
14 4777107 @n-2)@n ) 30+l _ (ke (k+2(k+2(k+3) _ (k+DK+DPK+3
1 1, B 12 - 12 I
Step 1: LHS of 1) = =7 ~L.HS=RH.S. So, S(k+1) is true
RH.Sof (1) = 1 v 1 Hence, by P.M.I the given statement is true, VneN
31+1 4
- LHS=RHS. o By Mathematical Induction, show that 49" +16"-1
So, S(1) is true is divisible by 64 for all positive Integers n
Step 2: Assume that S(k) is true ,for kEN A: Given S(n) : 49" + 16n -1 =64q, qeZ
S 1011, 1 ok O Step 1:  L.H.S of S(1)=49D+16 (1)-1
14" 47" 710" (K-2)(K+1) K+l =49+16-1=64=64(1)
Step 3: We show that S(k+1) is true So, S(1) is true
On adding (k+1)™ term to both sides of (1), we get Step 2: Assume that S(k) is true for keN
! 1] 1 S(k):49%+16k—1 =64q .......... (1)
L.H.S= 14 47 710+ """ +(3<_a(3(+1)J+(3(+])(3(+4) Step 3: We show that S(k+1) is true
K 1 Writing (k+1)t term from (1), we get
= L.H.S = 49K 14+16(k+1)-1=49% 49+16k+16-1
31 (3K +T)(3Kk+4) = (64q-16k +1).49+16k+15 (from (1))
__k@Bk+4)+1 _ 3kT+4k+1 = 64q.49-16k.49+1.49+16k+15
Bk+DBk+4) (Bk+1)(3k+4) =64q.49-16k.(49-1) + (49+15)
= 64q.49-16k.(48) + 64=64q.49-106k.(4.12)+64
k+ (%ﬁj
(k+D — ;:14 3('(21 .= kk+11 (=RHS = 64q.49-64k (12)+64
M @+ K+a K31 kel)+ = 64(49q-12k+1)=64( an integer)
. L.H.S=R.H.S. So, S(k+1) is true

. ] So, S(k+1) is true whenever S(k) is true
Hence, by P.M.I the given statement is true, YneN . .
Hence, by P.M.I the given statement is true, VneN
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Q20 & 21. MATRICES 1 a2 as
a b ¢ =(b-a)c-a)(c-h)0 a+b a?+ab+b?
12. Show that [a> b? c¢?|=abc(a—b)(b-c)(c-a) 0 1 (a+b+0
a® p® =(b-a)(c-a)(c-b)(a+b)(a+b+c)-(a® +ab+b?)]
a b c 1 1 1 = (b-a)(c-a)(c-b)[(a+b)? +c(a+b) - (a? +ab+b?)]
N s o — (b—a)(c—a)(c—b)[(2 + J +2ab) + (ca+ ch) a2 —ab A7 ]
: LHS=a" b® c=abcjla b c —(a-b)(b—c)(c—a)@+bc+ca) = RHS
3 .3 3 2 12 2
a’ b c a” b® ¢ a+b+2c a b
1 0 0 |(~Cy>Cr-C « ST| ¢ b+ct2a b |=2a+b+o)?
=abcl a b-a c—a C a c+a+2
a2 b2_a2 c2_g2| C3—>C3-Cy) a+b+2c a b
A: LHS= c b+c+2a b
1 0 0 c a c+a+2h
=(abc)| a b-a c-a 2a+2b+2c  a b |(+Ci—>C+Cy+C)
2 _ _ =|2a+2b+2c b+c+2a b
a (b a)(b+a) (C a)(c+a) 2a+2b+2c a c+a+2b
1 0 0 1 a b
=(abc)(b-a)(c-a)ja 1 1 =2(@+b+C)[l b+c+2a b
a2 b+a c4 1 a c+a+2b
= (abc)(b-a)(c—a)[(c+ A)1-(b+ A)1] L oa b
= (abc)(b-a)(c—a)[(c—Db)] =2(a+b+c)|0 a+b+c 0 |(“R2>Ry-Rg
Rz > R3-R
= (abc)(a—b)(b—c)(c—a) = RHS 0 0 arbrdR3>R3-Ry
L2 a3 =2(a+b+o)l(a+b+c)2-0]=2@+b+c)>=RHS
2 2 2
«  ST.[L b2 b3=(a-b)(b-c)(c—a)(ab+bc+ca) ab of Zeac b
2 3 . ST c =l &2 2ac-b? a? :(2713+b3+<:3—3abc)2
1lc C c a b b2 a2 2ab-c2
1 a2 a3 1 & & abc
A: Let A=|b ¢ & =a(bc—a?)-b(b? —ac) + c(ab—c2
A: LHS:]. b2 b3 =0 bz_g b’g_ (“‘RZ_)RZ_I%_ can ( ) ( )+ ( )
1 & & o0& Eda RRR —abe—a — b3 + abe + abe— ¢ = (a3 + bB + 63 — 3abe)
1 a° as = A2= @3+ b3+ - 3a0) 2. @
2
=0 (b-a)(b+a) (b—a)(b®+ba+a?) ab ¢ labdlabd
Now, b ¢ a =b ¢ b c
0 (c-a)c+a) (c-a)(c?+ca+ad) Ml an lcablan
1 a2 23 On applying C,; on the first determinent, we have
b b - b b
—(b-a)c-a)0 a+tb a2+ab+b? achbp@abgach@abec
) ) =-lb a ¢/ |lb ¢c a=|-b a c |b c a
0 a+c a“+ac+c c balcahb |-cbadlcahb
1 a2 a® —a’+chb+bc -ab+c?+ab —ac+ac+b?
=(b-a)c-a)0 a+b a’+ab+b’ =|-ab+ab+c® -b’+ac+a -bc+a’+ch
_ _ 2_K12|C-R R;-R
0 Clb a;; ab+c?- b 33% 3Ry —cat+b?+ac —chb+bc+a? —c+ba+ab
a a
=(b-a)(c-a)|0 a+b a?+ab+b? obe— a2 2 b2
0 c-b a(c-b)+(c+b)(c-b) 2 2 5
=l C 2ac-b % | e (2
1 & as 2 2 2
5 5 b a 2ab-c
=(b-a)(c-a)|0 a+b a“+ab+b
0 c-b (c-b)(a+b+c) From (1) and (2) the given result follows.
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By using Cramer's rule solve
2x — y + 3z =9,x+y+z =6, x—y+z =2

Given equations in the matrix equation form: AX =D,
2 -13 X 9
whereA={1 1 1|,X=|y|,D=|6
1 -11 z 2
2 -1
A=detA=]1 1 1=2(1+1)+11-D+3(-1-1
1 -1 1
=2(2)+1(0)+3(-2)=4+0-6= -2
9 -1 3
A1=16 1 1=9(1+1) +16-2)+3(-6-2)
2 11
=9(2)+1(4)+3(-8)=18+4-24=-2;
2 9
Ar=|1 6 1=2(6-2)-91-1)+3(2-6)
1 21
=2(4)-9(0)+3(-4)=8-0-12=—4;
2 -1 9
Az=1 1 6/=2(2+6)+12-6)+9(-1-1)
1 -1 2
=2(8)+1(-4)+9(-2)=16-4-18=-6
By Cramer's rule,

M _ A2 Ay _A A3 _ A6

= ==l y=—%£t=2_=2andz=—2=2-=3
T S Ta T 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

|[AlF|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

18 28 [2 -1
+ - +

AdiA =| -

|
N
g1 N 01~

+ —
-1 8

—(14- 40)
(21-25)
~(24-10)

+

N W 01w O
o g N o N

5
3
5 -2
3
2

-7+16
=|—(28+10)
(32+5)

445 T |9
(-6-20)| =|-38
(-3-8) 37

2% 1
4 2

-14 -1

—

9 -3 37 . 9 -38 37
—AjA=|26 4 14| A1 ADA_ L 4 gy
; |A] 136
1 26 -11 1 26 -11
) 9 -338 37718
X=ATD=—"_26 -4 -14|/13
1 26 -11|l20
9x18—38x13+37x 20
_ L1 | 26x18-4x13-14x 20
1x18+ 26x13-11x 20 -
A8
162 494+ 740 . 408 ﬁ 3
= 13| 468-52-280 |= /136 = e 1
18+338- 220 136 1
136
| 136 |
X 3
X =y 1

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=|y
1 11 2
2 -139
Augmented Matrix [AD]=|1 1 1 6
1 -112
6|(Ry > Ry2)
9
2

6
-3 (R2 ->R,- 2R1)
-4| (R3>R3-Ry)

N

1
O oOoOr OOoOFr BB NP

6 1116
1|(R;-Rg)~j0 1 1 1
-4 00 2 6|R-R)

J(Rs > Rs(-3))
T(Ri >Ry —Ry)
(R; >R1—-Ry)

!
1
o o R

[ I
o L r
N

wOOI—\O‘:I

l
— 1

X oopr ©OCFr
o

(R > R +R3)

1
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Q22.PRODUCT OF VECTORS
e If a=i-2j+3kb=2i+j+kC=i+j+2k T = (60 +2] +2K) +t(i - 2] +2k) and
T =(-4i -k)+s(3i —2j —2k)
A:  Given skew lines T =(6i +2j +2k) +t(i —2j +2Kk) ;
T=(-4i —k)+s3i —2j —2k)

Formula: For the skew lines T=a+th, T=C+sd

Find the shortest distance between the skew lines
then find | (2x b)x C|and |ax (b xT)]|
A: Givena=i-2j+3k,b=2i+j+k,C=i+j+2k

1) To find (@x b)x €, first we have to find

axb (term in the bracket) (@-0).(bx )
Shortest distance(SD) =—————
axb=l1 -2 3 ?n ci)mpjiriilgtﬁe gil/en skew lines with
s 1 1 r=a+th, T=C+sd weget
a=6i +2j+2k, b=i-2j+2k and
=i(-2-3)- j1-6)+k(1+4) T=-4i -k, d=3i -2] -2k
=-5i +5j +5k So, a—T=(6i +2] +2K)— (—4i —k) =10i +2] +3k
i j ok R [ R I _ o
_ bxd=|1 -2 2|=i(4+4)-j(-2-6)+k(-2+6)=8i +8] +4k
~(@xb)xc=|-5 5 5 3 2 2
112 - (a—7t).(bxd)= (107 + 2] + 3k).(87 +8] + 4k)
:.—(10_5)_T(_10_5)+R(_5_5) =80+16+12 =108
- Also, |bxd|=v8%+82 +4% =/64+64+16 =144 =12
=5i +15j -10k =5(i +3j — 2Kk) | b3
_ _ _ _ ) . _ |@=%¢).(bxd) 188
| (ax b)X(_.‘.|=5| i +3j —2k| .. Shortest distance(SD) = Wzgzg

=5(12+3 +(-2)? =5/1+9+ 4 =514 o If A=(1,-2,-1),B=(4,0,-3), C=(1,2,-1), D=(2,~4,-5)

2) To find @x (BX E) first we have to find then find the distance between AB and CD.
A: Given A=(1,-2,-1),B=(4,0,-3),C=(1,2,~1),D=(2,~4,-5)
OA=7-2j-k,OB=4i-3k,0C=1 +2j—k,OD=2i —4] -5k

bx € (term in the bracket)
(i) Vector equation of the line A_B ist=a+thteR,
where 3=0A =1 — 2j —Kk and

b=AB=0B-0A = (4i -3k)- (i —-2] -k)=3i +2] - 2k

bxt=

L
P
N P X

_ _ _ - - — (ii) Vector equation of the line Cp is F=¢+sd,seR,
=i(2-D)-j4-D)+k(2-D)=i-3j+k -
where €=0C=i +2j—kand

i k d=CD=0D-0C= (27 - 4] -5k) - (7 +2] -K) =T - 6] - 4k
~ax(bxT) =1 -2 3 So,a-c=(i-2j—K)— (i + 2] -k) =—4j
1 -3 1 P j
bxd=[3 2 -2=i(-8-12)-j(-12+2) +k(-18-2)
— - — 1 -6 -
=1 (—2+ 9) - J(l— 3) + k(—3+ 2) =—20T+10T—20R
=71 + zT —k Now, (a-t).(bxd)=(-47]).(-20T +10] — 20k) =— 4(10) =— 40
~|ax (bxT) |77 +2] —K| Also, [bxdll (-20%-+10P+(-20°
:'\/—2 \/ =
:\/72+22+(—])2 =\49+4+1=\/54=\/9x6=3/6 400+100+400 =900 = 30

_ |(a—§).(9xd)lzI—40|=£:funits
[bxd| 30 30 3
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Q23. TRANSFORMATIONS

. If A, B, C are angles in a triangle, then prove that
A B . C
COSA + cosB - cosC = -1+ 4c0os—.cos—.sin—
2 2 2
A:  L.H.S=(cosA+cosB)—cosC

cosAJrB.cosﬂf 1725'n29
2 2 2

[ cosC+cosD = Zoos(C;D)oos(c;zD);cose =1-2dn? %}

=2

=—1+2cos 900—9 .cosﬂ+2$jnZC
2 2 2

=1+ Zsing.cosA—;B+ ZsinZE

2
A-B . C]
+sin—=
2 2

A-B . sn 900——A+Bj
2 2

=-1+ Zsin%(cos

=-1+2s n%{cos

A-B
+Cos

2

(- sin(90°-0) = cos0)

:—1+25in%(cos A+B)

=-1+2s nE Zcosé.cosE
2 2 2
(- cos(A + B) + cos(A — B) = 2c0sA cosB)

=-1+ 4oosé.oosE.si nE =R.HS
2 2 2

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

2C oy AL B C
2——C052C08251n2

A B
sin2 E +sin2 — —sin

A B C
. = gin2— +sin2— —sin2 —
A: L.H.S=sin > sin > sin 5

»C

=sinzé+ 1—cosZE —sn
2 2 2

= in?A _cos?By_gin2C
=1+(sin > —CoS 2) sin®>

c

=1+ (-cosA4B.cosB5B) —sin” &

2

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

0 __
- (1— 005(1802 C).cosA‘B] —sinZ%

2

[-.- (A+B)+C=180°]

_ (1— cos(90°—%).cosA—£B) s nZ%

15

—1_gntl A-B_qn2C
=1 S|n2.COS 5 sin >

—1-gnC A-B | gnC
=1 smz(cos > +S|n2)

. . 0_
=1-sin$(cosA5B +sin 180 ;A+B))

=1- sin%(cosA—EB+ sin(90°—%))

=1-sin$(cos?5B + cosALE)
=1-snS<(2snfAsnB
=1 sm2(25|n25|n2)

[ cos(A + B) + cos(A — B) = 2cosA cosB]
=1-(2sinAsnBsng)-
=1-(2sin5sinZsin3)=R.H.S

. If A+B+C=mn, then prove that
22 0528 e0s2 G o 1asin 2 sin B sin &
cos > cos 5 cos 2—( sm2sm2sm2)
A B C
: =COSZ—+COSZ—+COSZ—
A: LHS 5 5 5
—co 2 [1-6n2B )4 02
2 2 2
:1+(coszé—sin25j+coszg
2 2 2
= 1+[oos(A+B) oos[ﬂj] +(1—sin29j
2 2 2
[ cos? A —sin? B = cos(A + B) cos(A — B)]
=2+sinS cos(ﬂ)—sinzg
2 2 2

:2+singcos(A_Bj—sin29

2 2

:2+sin9(
2

|
aanglon 5 o257

A+B
[~ sin==cos j]
2 2

=2+sin9 25iné.sinE
2 2 2

(A—Bj . C
cos -sin—
2 2
A-B
COoS -
2
. C

[~ cos(A —B)—cos(A +B) =2sinAsinB|

:2+23inésinEsinE
2 2 2

=2| 1+ sinésinEsi nE
2 2 2 =R.H.S




* BABY BULLET-Q 12
( ) Bl 4

1A-BULLET MODEL PAPER SAQ & LAQ Sections

Ifri=2,ry=3,r3=6, r=1,P.T a=3, b=4, c=5.

Now A = \[rrrorg =+/4x8x12x 24

Q24 .PROPERTIES OF TRIANGLES .

In a AABC if a=13, b=14, c=15 then show that

65 21
R=—,r=4,r,=—r,=12,1, =14
8 17500 3

A:  Given 1,72, 1,=3, 1356 and r=1, then
A: Given a=13, b=14, c=15, then
A=\[rarrs = \1x2x3x6 =36 = 6 2s=atbtc=13+14+15=42= Fs= 4% >s=21
Wetake,l’=é:> 129 5.5=6 NOWA:\/S(S_a)(S_b)(S_C)
s s
= \/21(21— 13)(21-14)(21-15)
-l s saifg V21 B)(7)(6) = /(3% 7)(4x 2)(7)(3% 2)
yhh=——— —d=—="—7= =/21x (8)(7)(6) =+/(3x 7)(4x 2)(7)(3x 2
W1 s a n 2
~.s—a=3=6-a=3=a=6-3=3 =V x42x 7% =3x4x7=84
abc 13x14x15 65
A A_B ()R="==""2 22
iph=—— => S-b=—=>=2 4A 4% 84 8
275 p r, A »
A
..8S-b=2=6-b=2=b=6-2=4 i) r=—==—=4;
= = (ii) s 2
(i) B= = S _ A 8 g2
s-cC r3 ﬁ/ (i) 1 s—a 21-13 4 2
.. 8—Cc=1=>6-c=1=c=6-1=5
o In a AABC if r =8, r,=12, r;=24 find a,b,c.
. 11 1 1 _ 84 pd
A:  Givenr=8,1,=12, r3:24,then?:r—1+a+g MB35 e 14
1 1 1 1 3+2+1 . Show that r+r3+r1—r2=4Rc0SB.
Si=4+—+—=
;5( 8112 1241 24 A: LH.S=rtrytr—r,=(rytr) ) +H(r-r,)
24 4 r 4 =| 4R cos—cos—sin—+4Rsin—cos—cos—
2 2 2 2 2 2

+(4RsinAsinBsinC—4RcosAsinBcosC)
= J4x8x (3x 4)x (3x8) =3P x 42 x 8% =3x 4x8=96 2 2 2 2 2 2
Wetake r=2 = s=2_ % o g0 _ 4R cosB[ cosPsnC + sn? cosS
s roA 2 2 2 2 2
A A 96
0) rlza = S_a:r_:7:12 —sinE cosécosg—sinésinE
1 2 2 2 2 2
ns—a=12=24-a=12=a=24-12=12
—4R(cosBsin(A+Cj sinBcos(AJrCD
A = — — —_
iyh=—"pr = s_b:_zﬁzs 2 2 2 2
s—-b r, X
B B . B.B
.5-b=8=24-b=8=b=24-8=16 =4R| cosZ cosZ —anSsing
A A 96
Giy 3=—— = S—C=—="—"+2=4 - 2B_42B|_ -
S—¢C g 24 4R| cos > sin > 4RcosB=RH.S

S8—-C=4=224-c=4=>Cc=24-4=20
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