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LAQ PO QUESTIONS

L. Ifa=3i—j+2k,b=—i+3j—2k,c=4i +5]—2k and d =i +3j+5k then

compute the following i) (axb)x(Cxd) and ii) (axb).c—(axd).b
2. If A,B,C are angles of a triangle, prove that

sin2A+sin2B—  sin2C=4cosAcosBsinC

. A. B C
3. If A,B,C are angles of a triangle, prove that sinA+sinB—sinC = 49 I’IES' nECOSE

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

sin2A+sin2B—sin2C=2sinAsinBcosC

SAQ PQ QUESTIONS

FUNCTIONS

1. If 1={(4,5),(5,6),(6,—4)};g={(4,-4), (6,5), (8,5)} find
(i) f+g  (iii) 2f+4g (v) fg (ix) 2

MATHEMATICAL INDUCTION

1 1 n
2. Show that ﬂ+ﬁ+rlo+ ..... +upton terms= N+l VYneN
MATRICES
102
3. Find the adjoint and the inverse of the matrix A =[2 1 0}
22112
4. Find the adjoint and the inverse of the matrix A={1 0 1
2 21

-1 -2 -2
2 1 —2] then show that adj A = 3A". Also find A-1
2 -2 1

5. IfA=
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15.
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19.

20.

21.
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ADDITION OF VECTORS

If 3, b,C are non-coplanar vectors, then test for collinearity of the following points

whose position vectors are given by 3a-4b+ 3c,—4a+5b—6¢, 4a—7b + 6C
Show that the points whose P.V are —2a+ 3b +5¢C,a+ 2b + 3¢, 7a—C are collinear,

where 3,b,Cc are non-coplanar vectors.
If 3, b,T are non-coplanar,then prove that the points with position vectors

2a+3b-C¢ a—-2b+3c,3a+4b—2c,a—6b+6¢C are coplanar.

Find t, for which the vectors 2i —3j+k, i +2j—3k, j—tk are coplanar.
For non coplanar vectors, 3, b and ¢t determine p for which the vector a+b+¢,
a+pb+2Cand —a+b+T are coplanar.
3, b, T are non-coplanar vectors. Prove that the following four points are coplanar.(ii)
6a+2b-T,2a-b+3c,—a+2b-4c,-12a-b-3¢

PRODUCT OF VECTORS

Find a unit vector perpendicular to the plane containing the vectors
a=4i +3j -k, b=2i -6j -3k

Find the volume of the parallelopiped formed by the coterminous edges i + j +k,

i—jand i+2j-k

TRIGONOMETRIC EQUATIONS

Solve sin0+sin56=sin360, 0<O0<m.

Find the general solution of 5c0s20 + 7sin%0 = 6

Find the general solution of 2cos26+11sin6=7

Solve tanO+secO:J§,0£0S2n
INVERSE TRIGONOMETRIC FUNCTIONS

. _ 112
Find the value of Sln(COS lg +Cos lﬁ)

Find the value of tan(Si n'lg + Cos'lij

Nex

Find cos Sin'l§ + Sin'li
5 13

43 112
Prove that Sin 1§+C°S 11—3 =
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22.

23.

24.

10.

Prove that Tan'1§ + Tan'1§ - Tan'lg _—
4 5 4

Prove that Sin~1 g +2Tan™? % =

Prove that COS(ZTan_1%J= Sin(ZTan_li—?)

WSAQ PQ QUESTIONS

SEQUENCES & SERIES

: e 4+ -+ T 4o
Find the sum of 5 52 53 =4
. 2 3 4
Find thesum 1+ 5+ 5+ 5 +...t0e
2 2¢ 2

The arithmetic mean between two positive numbers is 34 and their geometric
mean is 16. find the numbers.

MATRICES

[EEY

3 -5
Find the trace of (2 -1 5
0 1

N

x-1 2 y-5| |1-x 2 -y
If{ z 0 2 2 0 2 | then find the values of x,y,z & a.
1 -1 1+a 1 -1 1

i 0
IfA:|:0 :| , find A2
|

2 1 4
Find the product |:6 :| 2

-2 3
0O 4 -2
If A=(-4 0O 8| is askew symmetric matrix, find the value of x
2 -8 X

ADDITION OF VECTORS

Let a=i+2j+3k and b=3i + j. Find a unit vector in the direction of 3+
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LNQ PO SOLUTIONS

PRODUCT OF VECTORS
1. Ifa=3i—j+2k,b=-i+3j-2k,c=4i+5]—2k and d =i +3j+5k then

compute the following i) (axb)x(Cxd) and ii) (axb).c—(axd).b

Sol: i) To find (@axb)x(cxd)

Giventhat a=3i— j+2k,b=—i+3j+2k, c=4i +5j— 2k and d =i+3j+5k
i
Now axb=[3 -1
-1 3

=i(-2-6)-j(6+2)+k(9-1) = -8i —-8]+8k=8(—i —j+k)

N N X

k
-2
5

Also,cxd= = i (25+6)— j(20+2)+k(12-5) = 31i —22j+ 7k

= & =
w o1 —

Thus we have axb=8(—i — j +k) and €xd=31i —22] + 7k . Then
ik

(axb)x(Cxd)=8-1 -1 1=gi(-7+22)— j(-7-31)+k(22+31)]
31 -2 7

~.(axb)x(cxd)=8(15i +38] +53K)

ii) To find (axb).C—(axd).b

i ]k _
axb=|3 -1 2= i(-2-6)—j(6+2)+k(9-1) = —8i —8j+8k=8(-i — j+k)
-1 3 2

Now (@xb).c=8(-i — j +k).(4i +5j —2k) =8(-4-5-2)=-88......(1)

i
-1
3

= i(-5-6)— j(15—2) + k(9+1) =—11i —13j +10k

axd=

o =
a N X

Also (axd).b=(-11i —13j +10k).(—i +3] +2k) =11-39+20=-8.......(2)

~.From (1) & (2) (axb).c—(axd).b=(-88)—(-8)=-80
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TRIGONOMETRIC RATIOS

2. If A,B,C are angles of a triangle, prove that
sin2A+sin2B-sin2C=4cosAcosBsinC
Sol:  L.H.S =sin2A+sin2B—sin2C
= Zsin(ZA 28 )COS(ZA —28 )—sinZC ( snC+sinD = 2sin ST 2 c0s =P )
2 2 2 2
=2sin(A+B)cos(A—B)—-sin2C
= 2 sin (180°-C) cos(A-B)-sin 2C [-.- A+B+C=180°]
=2sinC cos(A—B)-2sinCcosC [+.- sin20=2sinBcos0]
=2sinC[cos(A—B)—cosC]
=2sinC[cos(A—B)+cos(A+B)]
=2sinC (2cosA cosB) [*.* cos(A—B)+cos(A+B)=2cosAcosB]
=4cosAcosBsinC=R.H.S
3. If A,B,C are angles of a triangle, prove that sinA+sinB—sinC =43 nESi nECOSE
Sol: Given A,B,C are angles of atriangle, then A+B+C=180° = ﬂ =90°

L.H.S=sinA+sinB-sinC=(sinA +sinB) —sinC

ZZSin(A;B)cos(A;B)—sinC [-.'sinC+sinD=ZsinC;DcosC_D]

2

:2cosEcos ak B —sinC '.-A+B:900—E,sin 900—E :cosE
2 2 2 2 2 2

:Zcosgcos ol —Zs;ingcosE -.'sin9:25in§cosg
2 2 2 2 2 2

C A-B . C C A-B A+B . C C A+B]
= 2cos—| cos —sin— [=2cos—| cos — COoS| *rsin—=cos| 90° — — |=cos———
2[ ( 2 ) 2] 2[ ( 2 ) ( 2 )] [ 2 ( 2) 2 |

= 2005%[25in%si ng] [ cos(A —B)—cos(A + B) =2snAsinB]

:4sinésinEcosE: RHS
2 2 2
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4. If A, B, C are angles in a triangle, then prove that sinZA+sin2B—sin2C=2sinAsinBcosC

Sol: Given A,B,C are angles of a triangle, then A+B+C=180°
L.H.S =sin?A + (sin?B —sin2C)

= sin2A+sin(B+C)sin(B—C)
= sin?A+sin(180°-A)sin(B—C)
= sin2A+sinAsin(B—C) = sinA[sinA+sin(B—C)]
=sinA[sin(180°—(B+C))+sin(B—C)]
= sinA[sin(B+C))+sin(B—C)]
= sinA(2sinBcosC) [+.- (sin(A+B))+sin(A—B))=2sinAcosB]

= 2sinAsinBcosC = R.H.S
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Sol:

SAQ PQ SOLUTIONS:

FUNCTIONS

If £={(4,5),(5,6),(6,—4)};g={(4,—4), (6,5), (8,5)} find

(i) f+g (iii) 2f+4g (v) fg (ix) 12

Here Domain of fis A={4,5,6} and Domain of g is B={4,6,8}

Domain of ftg= AnB={4,6}. So, we have to consider only the two preimages 4,6.
(@) frg= {(4,5-4), (6,-4+5)}={(4.1), (6,1)}

(ii1) 2f={(4, 2(5)), (5,2(6)), (6,2(-4))} ={(4,10), (5,12), (6,-8)}

4g ={(4,4(-4)), (6,4(5)), (8,4(5))} ={(4,-16), (6,20), (8,20)}

- 2f+4g ={(4,10-16), (6,-8+20)} ={(4,-6), (6,12)} [-- Domain of fxg= A~B={4,6}]
Mfg={(4,(5)(=4)), (6,(-4)(5))} ={(4,-20), (6,-20)}

(ix) Domain of f2=A={(4,25),(5,36),(6,16)}
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MATHEMATICAL INDUCTION

2 Sh thtii 1+ +upton terms=
. ow a 14 47 710 3+l

VneN

Sol:  The first terms of the series 1,4,7... are in A.P with a=1, d=3
o Tp=at(n-1)d = Tp=1+(n—1)3=14+3n-3=3n-2

The second terms of the series 4,7... are in A.P with a=4, d=3 .:. Ty=4+(n—1)3=3n+1

Hence, the nth term of the given series is T, = 1
Bn-2)(3n+1)
Let S(n) : 1 1 o + 1 __n
14 47 710 Bn-2)(3n+1) 3n+1
1 1 1 1
a) L.H.S of §(1 :—:—; RH.Sof S(1)=———==
Stepl() S(1) 14 2 S(1) 31+1 4
<. L.H.S of S(1) =R.H.S of S(1) = S(1) is true
Step-2: Assume that S(k) is true for ke N
S(k) — T S L W% D
14 47 7.10 (Bk-2)(3k +1) 3k+1
Step-3: We show that S(k+1) is true
Sk+l) | — i+i+ ..... + 1 + L = K+l
14 47 710 (Bk-2)(3k+1) | (BAk+D)-2)(3k+1)+1) 3k+1)+1
I S S 1 + 1
Now, LH.S of S(kt1) = | 743777307 Bk—2)3k+1) | @Ek+D—2)@k+D)+D)
kK 1 K(Bk+4)+1  3k?+4k+1
2 p , [From (1)] = =
3k+1 (Bk+D(3k+4) Bk+D(Bk+4) (Bk+1)(3k+4)

(k+DEk+1)  k+1 k+1 k+1
Bk+1)(Ek+4) 3k+4 3k+3+1 3(k+1)+1

=R.H.S of S(k+1)

.. L.H.S of S(k+1)=R.H.S of S(k+1) = S(k+1) is true whenever S(k) is true

Hence, by the principle of Mathematical induction, the given statement is true V ne N
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MATRICES
1 0 2
3. Find the adjoint and the inverse of the matrix A =[2 1 o}
321
10 2 0 2 1
(11 0 2 0 [2 1]
21 31 3 2
02 12 ol 21
Cofactor matrix of A = —‘ ‘ ‘ ‘ —‘ ‘ =4 -5 -2
21 31 3 2
-2 4 1
0 2 1 2 |1 0
| 1 0 2 0 |2 1~
1 4 -2
~AdjA=-2 -5 4
1 -2 1

1 4 -2 1/3 4/3 -2/3
.'.A‘lzi(Ade) :% -2 -5 4 |=|-2/3 -5/3 4/3

det A 1 2 1| |13 -2/3 1/3
21 2
4. Find the adjoint and the inverse of the matrix A=|1 0 1
2 21

Sol: detA=2

0 1 10
- +2 |=200-2)-1(1-2)+2(2-0)=—4+1+4=1%0
2;‘42;”22‘()1()()

= A is non-singular

[ |0 1 1 0]
2 2 2 2
19 22 PRyl |2t 2
Cofactor matrix of A = _‘ ‘ ‘ ‘ _‘ ‘ =3 -2 =2
2 1 |12 1 2 2
1 0 -1
1 2 2 2 21
01y 11 10
-2 3 1
=AdA=|1 -2 0
2 2 -1

2 3 1] [-=2 3 1
.-.A—lzﬁ(Ade)z% 1 2 0|=|1 -2 0
2 2 -1l |2 2
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-1 -2 -2
5. IfA=]|2 1
2 -2 1
-1 -2 =2
Sol:  Given that A=

2 -2 1

Cofactor matrix of A

[ ]2
>
-2

_‘_2

-2

B

Also, A =

-2 2 -2 2 1| ]
1 2 1 2 -2
-2l -1 -2 -1 -2
1 2 1 2 -2
-2 -1 -2| |-1 -2
-2 2 -2 |2 1]]
-1 -2 -2
2 1 2| are
-2 1

1 )
A= m(AdlA) =

-1 2 2

-2 1 -2

-2 -2 1

<. from (1) & (2); Adj A = 3A"

-3 6
16 3

_6__
216 6 3| 271|—2 2 1

1
- = _1
2 1 2| =detA ‘_2 1

—2} then show that adj A = 3A". Also find A-1

+ 2 -

2 1

=—(1-4)+2(2+4)-2(—4-2) = 3+2(6)+2(6) = 3+12+12 =27

-3 -6 -6
6 3 -6 SAdA=
6 -6 3
-1 2
=3AT=3|2 1
-2 -2
-1 2 2
3|12 1 —2f_1
9

2 1
2
2 -2

-3 6 6
-6 3 -6|____ (1)
-6 -6 3
2 -3 6 6
2| _|-6 3 -6| _
1 -6 -6 3 (2)
-1 2 2
2 1 2
2 -2 1
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ADDITION OF VECTORS

6. If @, b,T are non-coplanar vectors, then test for collinearity of the following points
whose position vectors are given by 3a-4b+3c,—4a+5b—6¢, 4a—7b+6¢C
Let OP=3a-4b+3¢, OQ=-4a+5b—6C, OR=4a-7b+6c. Then
PQ=0Q-0OP=(-4a+5b—6¢) - (3a—4b+3c)=-7a+9b—-9¢;
PR=OR-OP=(4a-7b+6¢)-(3a-4b+3c)=a-3b+3¢
:;%: tPRis not possible for any scalar teR .. The given points are not collinear.
7. Show that the points whose P.V are —2a+ 3b + 5¢, a+ 2b + 3C, 7a—C are collinear,
where 3 b,c are non-coplanar vectors.
Sol: P.Vsof P,Q,R are OP=-2a+ 36+%, O_Q:§_+ 25+3E, OR=7a-¢. Then
PQ=0Q-OP =(a+2b+3¢)—(-2a+3b+5¢) =3a—b—2¢
PR = OR - OP =(7a-t)—(-2a+3b+5¢) =9a—3b—6€ =3(3a— b-2¢) =3PQ
“ PR = 3% , which is in the form PR = t%, teR
Hence the vectors %, PR are collinear = the points P,Q,R are collinear.
8. If 3, b,CT are non-coplanar,then prove that the points with position vectors
2a+3b-C a—2b+3c 3a+4b—2c,a—6b+6C are coplanar.
Sol:  Let OP=2a+3b-C,0Q=a-2b+3c, OR=3a+4b-2¢,0S=a-6b+6¢ Then

PQ=0Q-0OP=(a-2b+3c)-(2a+3b-¢)=-a—5b+4c
PR=OR-OP=(3a+4b-2c)-(2a+3b-c)=a+b-¢

PS=0S-0OP=(a-6b+6¢)—(2a+3b-C)=-a-9b+7¢

-1 -5 4
Now, [PQPRPS|=|1 1 -1[abTt]
1 -9 7

=[-1(7-9)+5(7-1)+4(-9+1)][ab €] =[2+30-32][abT] =0[ab T] =0
Hence, the 3 vectors @, PR, PS are coplanar.

.. The four points P,Q,R,S are coplanar.
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9. Find t, for which the vectors 2i —3j +k, i +2j—3k, j—tk are coplanar.
Sol:  Let a=2i -3j+k,b=1+2j-3k,c=j—tk
If 3, b, are coplanar then [é,_,E] =0
2 -3 1
=1 2 -3=0=22(-2t+3)+3(-t)+()=0=>-Tt=-"T=t=1
0O 1 -t
10. For non coplanar vectors, 3, b and ¢t determine p for which the vector a+b+¢,
a+pb+2Cand —a+b+T are coplanar.
Sol:  Given that @+ b+T,a+pb+2¢,—a+ b+T are co-planar.
= [a+b+CT a+pb+2C —a+b+c]=0
1 11 1 11
1 p 2[abc]=0=[1 p 2=0 = 1(p—2)-1(1+2)+1(I+p)=0
-1 11 -1 11
= p2-3+1+p=0=2p=4 =p=2
11. @, b, T are non-coplanar vectors. Prove that the following four points are coplanar.(ii)
6a+2b—C,2a-b+3C,—a+2b-4c,-12a-b-3¢
Sol:  OP=6a+2b-C,0Q=2a-b+3C,0R=-a+2b-4¢,0S=-12a-b-3¢

PQ=0Q-OP=(2a-b+3¢)—(6a+2b—¢t)=—4a—3b+4C
PR=OR-OP=(-a+2b-4c)—(6a+2b-C)=-7a—3¢C
PS=0S-0OP=(-12a-b-3c) - (6a+2b—t)=-18a-3b—2¢

Let us suppose that one vector can be expressed as a linear combination of other two.
Let x(PR)+ y(PS) = PQ= x(—7a—3C) + y(—18a—3b— 2€) = —4a—3b+ 4T

= (-7x —18y)a—3yb+(-3x - 2y)c=—4a—3b+4c

Now we equate the coefficients of @, b, € as a,b,c are non — coplanar vectors
—7x—18y=—4 =7x+ 18y =4 ..... (1), By=-3 =>y=1..02),
—3x2y=4= 3x+2y=—4...03)
Puty=1in(3)then3x +2(1)=—-4 =3x=-6 =x=-2
Now puttingx =—2andy =1 in (1) we have 7(-2) + 18(1)-4=0.
So %,ﬁ,P_S are coplanar . Hence the given points P,Q,R,S are coplanar.
= The points A, B, C, D are coplanar
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PRODUCT OF VECTORS

12. Find a unit vector perpendicular to the plane containing the vectors

a=4i +3j -k, b=2i -6] -3k

i - - - -
Sol:  axb=|4 3 —j =71(-9-6)— j(-12+2) + k(~24—6) =151 +10j — 30k = 5(-3i + 2j — 6k)

|
o
|

= |axbl5J9+4+36=5/49 =5x7=35

. Unit vector perpendicular to 3, b is

N éx? .y 5(-3i +2] —6k) L 3i-2j+6k
axb

| | 35 7
13. Find the volume of the parallelopiped formed by the coterminous edges i + j +Kk,
i—jand i+2j-k
Sol: Leta=i+j+k,b=i-jand T=1i+2j-k .Then
11 1
[abTl=1 -1 0|=1(1-0)-1-1-0)+12+1) =1+1+3=5
1 2 -

. Volume of the parallelopiped =|[a b €] |z|5 |= 5cu.units

TRIGONOMETRIC EQUATIONS

14. Solve sinO0+sin56=sin30, 0<0<m.

Sol:  Given that sinB+sin56=sin360 = sinB+(sin56—sin36)=0

:>sin6+2005(59;39)sin(56_36):0

2

= sinB+2c0s46.sn0=0= sin6(1+ 2cos40) =0

= sinB=0 (or) 1+ 2c0s46 = 0= cos40 = —%

(1) If sin6=0 then 6=nm, ne Z

(ii)cos4e:—£:cos@:>4e=2nniﬁz>e=@iﬁz>9=mi£,neZ
2 3 3 4 12 2 6

But 0<6<rx

Lg_T ® 2n 5t

6336
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15.
Sol:

Find the general solution of 5c0s20 + 7sin20 = 6
5c0s°0+7sn°0=6
— 5c0s% 0 + 7(1- cos? 0)=6= 5c0s%0+7—7c0s” 0 =6

2
:>—2c0526:—1=>00329:1: i :cos2 r
2 |2 4

Here, Principa valueisoczg . General solutionis 0= nnig,ne Z

16.
Sol:

Find the general solution of 2cos26+11sin6=7
Given that 2cos26+11sin6=7
= 2(1-sin20)+11sinf-7=0 = 2—2sin26+11sin6—-7=0
= 2sin0-11sin0+5=0 = 25in20—10sin@—sinO+5=0
= 2sinB(sinB-5)—1(sin6—-5)=0 = (2sin6—1)(sin6—5)=0
= 2sin6-1=0 or sin6—-5=0
= sinB=1/2 or sinB=5>1, and hence this has no solution

". sinB=1/2=sin /6. Here P.V is o=m/6.

GS is given by 6=nm+(—1)! o, ne Z
= 0={nn+(-1)1 /6, ne Z}

17.

Sol:

Solve tan6+sec()=\/§,OSOS27t
sin®
+
cosO cosH

Given equation is tan + sec6 = \/§ =

— SN0 +1=+/3c0os0 = +/3cos0—sinf=1

Dividing the above equation by /(+/3)? +1% =/4 =2, we get

ﬁcose_lsinezl :cose.cosE—sine.sinﬁzlzco 9+£1=co E\
2 2 2 6 6 2 6, 3

) T
Here, P.V 1s & =§

. . T T
.. General solution is 6+£:2nﬂ;i neZ=0=2m+=--=-,neZ

3’
Ifn=0then =0+ = - =T T Y
3 6 6
If n=Ithen 0=2n+ % Topg T X_20 T _2OT
3 6 63 6 3 6 2

.". the only solution in the interval [0, 27] is /6

T
' 2

3n
n n 1In =« 13T|: 3713(9:— 1S not possible, since COS@?‘-’O)

:J§,0036¢0

6=m/2 is not possible, since cos6+0)

2
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INVERSE TRIGONOMETRIC FUNCTIONS

. 12
18. Find the value of Sln(COS g +Cos! 13)

3 . 4 . 5
Sol: Let Cos‘1§:oc:> COSOL === S3SNo=— ;Cos_1 E :B:>cosB:2:>90[3=—
5 5 13 13

5 13
Now, sin Cos‘13+Cos‘112 = n n 412 35_63
ow, c 13 =sin(o+B) =sinocosP+cososinP = = 13 R
1 . _13 -1 5
19. Find the value of tan| Sin"™"—+Cos ™ ——
5" 7z
sol:  Let Sn Y3 )0 o sna=S o tano=>
— 5 5 3
Cos 1 ———=B=cosp=——=tanf==
N NG P=5
Now, tan Sin"L34 Cos 1> =tan(o.+P) = tano +tanf
V34 1-tanotanf
3
45 15+12 27

3
+7
5
33 20-9 11
4’5

20. Find cos| Sin” §+S|n -1 5
5 13

Sol:  Let Sin‘li—;:oc:>sinoc:g:>cosoc:il

.15 . 5 12
Sin!2 == sinp=— = cosp="=
13 P P 13 P 13

15

Now, COS| Sin‘1§ +Sin
5 13

)z cos(o. + B) = cosa.cosPp —sinosin

_412 35 _33

513 513 65
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[

.13 112 133

. Sin"T-—+Cos” =Cos —

21 Prove that 5 1 3 65
_112

Sol:  Let Sm"l:—;—oc and Cos 1===8

Required To Prove (RTP): o+ = Cos_lg

:>Cos(oc+[3)—§S|n_1§:oc:>sinoc:§:>cosoc:il
65 5 5 5

Cos‘lg:[3:>oosﬁzgzxsin[i:E
13 13 13

. . 4 12 3 S 48 15 33
~.cos(o+ ) =cosacosf—-snasSinB=—x—-=x
5713 5 13 65 65 65

13 13 18
22.  Prove that Tan 1>+ Tant2-Tan1 2 ="
4 5 19 4
3 3 15+12
7+7 -
13 13 1|l 45 | Lol 20 | (27
Sol: Tan1Z4Tan™tZ =Tan 5 [Tl 20 |=Tan (11
1-2.2
45 20
20_8
-1 11 19 _
~LHS=Tan? 27 ~Tan! 8 )=Tan 57 8 Tan X —Tanly=Tan? X-y
11 19 1+ —.— 1+xy
11 19
209+216 425 4
23. Prove that Sin_lﬂ+2Tan_11 i
5 3 2
11 1
Sol: Let Tan == = tanb=—
3 3
1 2
Now, tan20=—2@9 _ 3 _3_2.9_3
1-tan’e 1 8 3 8 4
9

. tan29=%:> coszezg: ze:Cos—lﬂ

Now, Sin~? 4 +2Tan™t 1 sin~t 4 +Cos™t 4. (- Si n~Ix + CosIx = E)
5 3 5 5 2

r
2
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11 . 13
24. Prove that COS(ZTan 17):sm(2Tan 14)

Sol: Let Tan_]'%:a:;,tana:% and Tan_lgzﬁ :tanl3=%

1
1-
Now, CO! 2Tan‘11 =C0S20 —1 tanzoc 49 a8_24 . (D)
7 l+tan®o 1, 1 50 25
49
53
Also, sin[ 2Tan 13 |=sin2g =218 4 _3.,16_24 o
4 1+tan[31922525

<. from (1) and (2), we have, cos( 2Tan_1% ): s n(ZTan‘lg)
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WSRO PO SOLUTIONS +

SEQUENCES & SERIES

1. Find the 8th term of the A.P. 3, 5, 7, 9,......
Sol:  First term a = 3 and common difference d =5-3 =2
nth term T,=a+(n—1)d=3+(Mn—-1)2=2n+1

- 8thterm Tg=2(8) +1 =17

, 2,3,2,3,
2.  Find the sum of 552 &3 g
S—Z+i+£+i+ )
Sol: Let 5Tt a
. 2 2 2 3 3
Grouping alternately, S=S,+S, =| =+ = ++—+....00 [+| —+—+.....00
ping y 5152[553 5 )(5254 )

, . 2 1 3 1
Forfirst series Sy a=—,r=— f i a=—,r=—_  S.=
S 5o and for second series S, ' =8 a-n

TG
25 25 < 2

10 3 13

24 24 24

3 4

2
i 1+—+—+—+...1t0w
3. Find the sum -7 3 2 53

Sol:  Note that the given series is an AGP with a=1, d=1, r=1/2

a rd

The sum of the infinite AGPis 1_¢ + (1_ r)2 When|r| <L

1
=6
-.Sum S= ! + 2

1-1 11 ’
2 2

=2+2=4
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4. The arithmetic mean between two positive numbers is 34 and their geometric
mean is 16. find the numbers.

Sol:  Let the required numbers be a and b.

Given that A.M=%b:34:a+b=68 ...... D  and GM =+/ab= 16 = ab =256

We know that(a—b)? = (a+b)? — 4ab = (68)% — 4(256) = 4624 — 1024 = 3600=602

Adding (1) and (2) we get 2a=128= a=064
Now (1) = b=68-a=68-64=4 .. the numbers are 60 and 4.

MATRICES
1 3 -5
5. Find the traceof |2 -1 5
2 0 1
Sol:  The trace of a square matrix is the sum of elements in the principal diagonal.

.. the trace of the given matrix is 1+(—1)+1=1

x-1 2 y-5| |1-x 2 -y
6. Ifi z 0 2 |=| 2 0 2| then find the values of x,y,z & a.
1 -1 1+a 1 -1 1
Sol:  Equating the corresponding elements, we have
x—1=1—=x = xtx=1+1= 2x=2= x=1; y-—5= -y = yty=5= 2y=5= y=5/2; z=2;
l+a=1=a=0

sox=1,y=5/2,72=2,a=0

i
7. IfAz[
0 i

0
, find A2.

Sol:

i O[i O] [ixi+0x0 ix0+0xi]|i? -
AZ = AxA<| . [ 01 _ |><|.+.>< i X +-><! i© 0| [-10 () 10 .
0 i]l0 i Oxi+ix0 OxO0+ixi||qg 2 0 -1 01




* JR.MATHS-1A (TG) PQ SOLUTIONS — BABY BULLET-Q %
) (20 N
8. Find the product |:2 ! 4] 2
-2 3
1
2 1 4 _| 20 +u2)+4Q) 2+2+4] [8
Sol:  GE= 2l = 1 = =
(3x1
0 4 -2
9. If A=(-4 0O 8| is askew symmetric matrix, find the value of x
2 -8 X

Sol: A is a skew symmetric matrix and x is an element of the diagonal. Hence x=0

ADDITION OF VECTORS

10. Let a=i+2j+3k and b=3i + j. Find a unit vector in the direction of 3+

Sol:  a+b=(i +2j+3k)+(Bi+]j)=4i +3j+3k
S|a+bEVA2+3P+3F =34

(@+b) (41 +3j+3k)

|a+Db| J34

.. Unit vector in the direction of 3+ p
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