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TS Inter Maths 1A - 4 Marks Important Questions

10 0 1 3= 43 2
CIfl = [O 1] and E = [O O] then show that (al + bE)3 = a3] + 3a2bE
2 : i
1f0 -0 =" then show that | €°S 8  cosBsinB [ cos? cos(Z)sm(Z)]ZO
® = then show tha [cos 0sin0 sin?@ ] cos @ sin (Z) sin?@
3 4 1+2n —4n
= > n=
. IfA [1 _1] then for any integer n> 1show that Ar = [ 1— 2n]
IfA= [ cos®  sin 9] then show that V positive integers Ar = [ cosn®  sinnd
—sin® cos@l —sinn® cosnd
(1 2 2
IfA=|2 1 2|thenshowthatA2-4A-51=0
2 2 1

IfA=| 25 ‘34] then find A + AT, A, AT

Y 1 o 1 =2
IfA = | B=|-3 0 |then verify (AB)! = BIA
1 3 -4 5 4

7 =2 -2 -1
fA=|-1 2 ‘ and B = [ 4 2 ‘then find AB! and BA!
L 5 3 -1 0

M1 4 71,_[-3 4 O T — AT L RT
IfA—_2 5 8]’B_[4 _y _1]thenprovethat(A+B) =AT+B

x—2 2x—3 3x—4

Find the value of xif [x —4 2x—-9 3x—16|=0
x—8 2x—27 3x—64
bc b+c 1
Showthat|{ca c+a 1|=(@-b)(b-c)(c-a)
ab a+b 1
1 a a?
Showthat|{1 b b2[=(a-b)(b-c)(c-a)
1 c c?
y+z X X
Show that| y Z+X y | =4xyz
y/ Z X+y
2 1 2]
IfA=|1 0 1[then find the adjoint and inverse of A
2 2 1l
1 2 1]
IfA=(3 2 3]thenfind Al
1 1 2
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3 —3 4
16. fA=12 -3 4|thenshow thatAl=A3

0 -1 1
-1 -2 =2

17. IfA=| 2 1  —2|then show that adjoint A =3 Al. Find A1
12 -2 1

18. If A and B are invertible then show that AB is invertible and (AB)-1 = B-1A-1

19. Show that the determinant of skew symmetric matrix of order 3 is alway2s zero

| Addition of Vectors |

. Let ABCDEF be a regular hexagon with center O. Show that

AB+ AC+ AD + AE + AF = 3AD = 6 A0

. In AABC if O is the circum Centre and H is the orthocenter, then shoe that
(i) AO+ OB+ OC= OH (i) HA + HB + HC = 2HO

. In the two-dimensional plane, prove by using vector method the equation of
the line whose intercepts are a and b is g + % =1

. 3, b, Care non - coplanar vectors. Prove that the following four points are coplanar
—a+4b—3c 33+ 2b—5C,—33+8b—5¢,—3a+2b+¢

. 3, b, T are non - coplanar vectors. Prove that the following four points are coplanar
6a+2b—7C2a— b+3c,-a+2b—4c —-12a—-b -3¢

. If the points whose position vectors are 3i—2j— k,2i+3j—4k,—1+ j+ 2kand

4i + 5j + Ak are coplanar, then show that A = _1‘;6

L If f,]_, k are unit vectors along the positive direction of the coordinate axes, then show that the four
pointsare3i—2j— k,2i+3j—4k,—i+ j+ 2kand 4i + 5j + A k are coplanar
. Find the vector equation of the plane passing through the points 4i — 3j— k, 3i + 7j — 10k, and
2i + 5] — 7k and show that the pointi+ 2 j — 3klies in the plane.
. Show that the line joining the pair of points 6a — 4b + 4¢, —4¢ and the line joining the points

—a — 2b — 3¢, a + 2b — 5C intersects at the point —4¢ when 3, b, © are non - coplanar vectors.
. If 3, b, are non - coplanar find the point of intersection of the line passing through the

points 2a + 3b — ¢, 33 + 4b — 2¢ with the line joining the pointsa — 2 b + 3¢,a — 6b + 6¢
.Ifa+b+c= ad, b+c+d= Paanda,b,c are non - coplanar vectors, then show that,

a+b+c+d=0.
. Leta, b are non - collinear vectors. Ifa = (x + 4y) a + (2x + y + 1)b and
B=(y-2x+2)a+ (2x-3y-1)bare such that 3a = 2 B then find x and y.

. Ifa, b, care non - coplanar vectors, then test for the collinearity of the points 33 — 4b + 3¢,

—43+5b—6C,4a— 7 b + 6C.
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2. Find the unit vector perpendicular to the plane passing through the points (1, 2, 3), (2,-1, 1)
and (1, 2, - 4).
3. Find the unit vector perpendicular to the plane determined by the points P (1,-1,2),Q (2,0,-1) and
R=(0,2,1).
4. Find the volume of tetrahedron whose vertices are (1, 2, 1), (3, 2,5), (2,-1,0) and (- 1, 0, 1).
5. Find the volume of tetrahedron having edgesi+ j+k, i— jandi+ 2j+k.
6. Find the volume of parallelepiped whose contaminate edges are represented by the vectors
2i—3j+k,i—j+2kand2i+ j— k.
7. Determine A, for which the volume of parallelepiped having contaminate edgesi+ j ,31— jand
37+ Ak.
8. Ifa= 2i+3j+4k,b= i+ j—kandc = i— j+k then computea x (b x ¢) and verify that it is
perpendicular to a.
9.Ifa=i{—-2j—3k,b=2{+ j—kandc= i+ 3j— 2k thenverify that a x (bx¢) # (axb) xt
10. Ifa+ b+ ©=0,|al =3, |b| = 5 and |c| = 7 then find the angle between a and b
11. Leta= 4i+5j—k,b =1—4j+5kandc = 3i+j— k. Find the vector which is perpendicular to
both a2 and b whose magnitude is twenty one times the magnitude ©
12. Find A, in order that the four points A (3,2,1),B (4,4,5),C (4, 2,-2)and D (6, 5, - 1) be coplanar.
13. Ifa= 2i+j—k,b= —i+2j—4kandc = i+ j+k thenfind (axb)-(bxc).
14. If a= 3i—j+2k,b= =i+ 3j+2k,c= 4i+ 5/— 2k andd = i+ 3j+ 5k, then find the
following: (i) (axb) x (cx d) (i) (3xb):-c —(axd)-b
15. Show that the angle in a semicircle is right angle.
[ Trigonometric Ratios Up To Transformations ]
L Prove that S20SE0 ) L
2. If Ais not multiple of g, then prove that (i) tan A + cot A = 2 cosec 2A
(i) cot A -tan A = 2cot 2A
3. Let ABC be a triangle such that cot A + cot B + cot C = /3, then prove that AABC is an equilateral

4. Prove that tan 700 - tan 200 = 2 tan 500.

\

[ Product of Vectors |

Prove that the smaller angle 6 between any two diagonals of a cube is given by cos 8 = 1/3.Find unit
vector perpendicular to the plane passing through the points A (1,2,3),B(2,3,1)andC (3, 1, 2).

triangle.

am_ 5

5 16

If A+ B =450, then prove that (i) (1 + tan A) (1 +tan B) =2
(ii) (cotA-1) (cotB-1)=2

IfA+B= %ﬂ, then prove that (1-tanA) (1+tanB) =2

. T . 2m . 3m .
Prove that sm; sm? sm? Sin

Prove that (1 + cos %) (1 + cos i—g) (1 + cos i—g) (1 + cos j—g) = 1—16
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2T 41 8T 1
9. Prove that cos—"-cos— - cos— =-.
7 7 7 8
s 2T 31 4Tt 51 1
10. Prove that cos —- cos — ‘cos— ' cosS—"* c0S — = —.
11 11 11 11 11 32

11. If0<A <B< gsin (A+B) = %, cos (A-B) =§ then find the value of tan 2A.
12. Prove that V3 cosec 200 - sec 200 = 4

s 31 5T 7T 3
13. Prove that cos* s+ cos* 57t cos* <+ cos* 5=

. T . 31 . 5T . 7T 3
14. Prove that sin* st sin* 5+ sin* <+ sin* 5=

15. If 3A is not an odd multiple of g, prove that tan A tan (60 - A) tan (60 + A) = tan 3A and hence find

the value of tan 60 tan 429 tan 66° tan 789,
sinl16 A

—— and hence
16sin A

16. If A is not an integral multiple of  prove that cos A cos 2A cos 4A cos 8A =
deduce that cos

17. sin Asin (60 - A) sin (60 + A) = i sin 3A and hence deduce that

sin 209 sin 409 sin 609 sin 809 = %

1
18. For A € R, prove that cos A cos (60 - A) cos (60 + A) = S cos 3A and hence deduce that
T 2T 31 4Tt 1
COS— COS— COS— COS— = —,
9 9 9 9 16
19. If none of the denominators is =~ cos == cos -~ cos =& = L.
15 15 15 15 16
20. For A € R, prove that zero, then prove that

n . . n A -B). .
(cosA+cosB) n (smA+smB> _ { 2C0tn(T) if n is even

sinA —sinB cosA —cosB ¢ .
0 if nis odd

21. If sec (8 + a) +sec (8 -a) =2 secBand cos a # 1, then show that cos 6 = + \/Ecos%

[ Trigonometric Equations ]

Solve the equation V3sin 0 - cos 6
2. Find the value of x in (T, ) satisfying the equation 81+ COSX+c0s®x+ — 43
If 81, 82 are solution of the equationacos 26 +bsin0 + =c,tan 01 # tan 6;
and a + ¢ # 0 then find the values of
(i) tan 61 + tan 62 (ii) tan 01 - tan 62 (ii) tan (61 + 62)
Solve and write the general solution of the equation 2 cos28 -+/3sin® + 1 =0

w

Solve and write the general solution of the equation V2 (sin x + cos x) = V3
Solve and write the general solution of the equation tan 6 + cot0 + 1= 5sec6
Solve 1 + sin26 =3 sin 0 cos O

Solve sinx + V3 cosx= /2
Solve the equation cot?x - (v/3 + 1) cotx +v/3 =0 (0 <x < g)

O 0 N ok

10. Solve sin 2x - cos 2X = sin X - cos X
11. Solve 4 sin x sin2x sin4x = sin 3x

12. If tan (1 cos B) = cot (1 sin 0), then prove that cos (9 — %) =+ %
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13. Given p # * q, show that the solution of cos p 8 + cos q 0 from two
series each of which in A.P. Also find the common difference of A.P.

14. Giventan p 6 + cot q 8 and p # * q, show that the solutions are in A.P.
with common difference ﬁ

15. Solve and write the general solution of the equation
4c0s20+ vV/3=2(3+1)cosH
16. Solve cos 3x + cos 2x = sin 32—X + sing (0=x<2m)

17. Solve tan ® + sec® =+/3 (0<0 < 2m)
18. Solve sin 3a =4 sin a sin (x + a ) sin (x - a ) where a# nm,n € Z

[ Inverse Trigonometric Functions ]

1. Prove that Tan‘lé + Tan~! % + Tan‘lé = %

2. Find the value of tan [Cos_1 g + Tan™?! g]

2x
+ x2

2
+2Tan-1—=>_=1

+ x? 1- x? 3

- 4 Cos 1

3. Solve the equation 3 Sin~1 - 11‘ X

4. If Sin-1x + Sin-1y + Sin-! z = m, then prove that
xV1—x%2 +y1— y2+zV1— z2=2xyz

5. Prove that Sin™'= + Sin"! = = Sin~1 =

5 25 125
6. Prove that Sin~12 + Sin~12 = Cos~132

5 17 85
7. Prove that Sin‘ls + Tan‘lé = g
8. Prove that Sin" 12 + Sin~1 2 4 sin~128 = T

5 13 65 2
9. Show that cot (Sin‘l\/E> = sin (Tan‘1 E)

17 3

-12 4 gin 12 = Tan—1%

10. Prove that Cos - + Sin e i Tan -

_ 2
11. Prove that sin [Cot‘1 1f);2 + Cos™! (11 " ::2)] =1

12. Show that sec? (Tan-12) + cosec? (Cot-12) =10
13. If Cos~1p + Cos-1q+ Cos 1r =m, then prove that p2 + q2 +r? + 2pqr=1
14. If Tan-1x + Tan-1y + Tan-1z = m, then prove that x + y + z = xyz

T

15. If Tan-1x + Tan-1y + Tan—lzzz , then prove that xy +yz+zx=1

2pq

16. If Cos-12 + Cos-12 = q, then prove that P — + @ = sin®a
) a b ’ p q2 ab b2

x—1

+ Tan—1X+1

17. Solve the equation Tan-1
X—2 X+ 2

_T[
T4

x2 +1
X2 +2

18. Prove that cos[Tan™! {sin(Cot™! x)}] =

3 3 8
19. Provethat Tan !>+ Tan 12— Tan 1 == -
4 5 19 4

20. Solve Sin-1x + Sin-12x = g
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[ Properties of Triangles ]

a%+ b2+ ¢?

Show that cot A+ cotB + cot C = i

A B C 2
Show that cot= + cot— + cot= =>
2 2 2 A

Ifcot%:cotg:cotg =3:5:7,thenshowthata:b:c=6:5:4

Show thatin A ABC,a=bcosC+ ccosB

Show that in A ABC, tan (%) = E ; Zcot%

a a

c2— b2

If C = 609, then show that (i) ﬁ + =1 (i) Cz_b T =0

b+c

In A ABC, ifai C+ bi o= a+2+ C,then show that C = 609
Ifa= (b -c)secH, then prove thattan 6 = i{b_zsing
Ifa= (b + c) cos 6, then prove that tan 6 = i\ib_cc cos%
If sin® = L, then prove that cos 6 = 2vbe cosé
b+ ¢ b+c 2
2_ A2 i —
In A ABC, show that tan2=% = S2E-©O
a sin(B + C)
cosA cosB cosC aZ + b2+ ¢2
Show that - + - + = Py
Show that cosA+ cosB+cosC=1 +%
1 1 1 1 a% + b2 + 2
ShOWthatr—2+ r1_2+ r2_2+ r3_2 >

Show that (b — ¢) 2 c052§+ (b+c)? sin2§= a2
Show that a2 cot A + bZ cot B + c2 cotC = a%c
Ifa:b:c=7:8:9, thenfindcosA:CosB:CosC

A B C ) .
If cot > cot > cot S arein AP, then prove that a, b, c are in AP

Show that b? sin 2C + c2 sin 2B = 2bc sin A
If (r2-1r1) (r3-r1) = 2 r1 13, then show that A = 909
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