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KV ACADEMY THE NO. 1 INSTITUTE

1ST YEAR MATHS-1A MOST IMPORTANT QUESTIONS (LAQS=-7MARKS)
GUNSHOT QUESTIONS -2026

QNO: - 18 (FUNCTIONS)

1) £={(4,5),(5,6),(-6,4)}, g={(4,-4), (6,5),(8,5)} then find
(i) f+g (ii) f-g (iii) 2f+4g (iv) f+4 (v) fg (vi) f/g (vi) IfI
(vii) \/f (viii)2f (ix) f2 (vi) f+3

2) Iff(x)=x2 g(x)=IxI then find the following functions

(i) f+g (ii) f-g (iii) fg (iv) 2f (v) f2 (vi) f+3
3) Iff={(1,2), (2,-3), (3,-1)} then find the following

(i) 2f (ii) 2+f (iii) f2 (v) /f
4)Letf: A — B, g:B — C be bijections. Then show that (gof) : A— C is also a bijection
5)Letf: A — B, g: B — C be bijections. Then show that (gof) 1 =f log L.
QNO :- 19 (MATHEMATICAL INDUCTION)

I(a) Showthat 1.2.3+23.4+345 ... uptonterms="CNEDEED ;e N

1(b) Prove that 3+7+12 _n(n-1)

3 3 A 2ntly 2
2(a) Prove that (1+1)(1+4)(1+19) (1+ nZ) (n+1)

2(b) Show thatV n EN,i L L ... upto n terms = -
1.4 4.7 7.10 3n+1

2
3. Show that 12 + (12 + 2%) (12 + 22+ 3?) ... upto ntermszw,n €N




4(a). Prove by Mathematical induction, for alln € N a+ (a+ 2d) ... upto n terms = % [2a + (n— 1)d]

a(r™-1)

(b) r-1) >

Prove by Mathematical induction, for alln €E N a+ar +ar2 ... upto n terms = r #1

5. Show that 49" + 16n - 1 divisible by 64 for all positive integers n.

QNO :- 20 (MATRICES)
1. Solve the following simultaneous linear equations by using Cramer’s rule
(i) x+y+z=1,2x+2y+3z=6, x + 4y + 9z =3
(i) 2x—y+3z2=9,x+y+z=6,x—-y+2=2
(iii) 2x—y+32z=8,-x+2y+z=4,3x+y—-4z=0
(vi) x -y+3z=5,4x+2y—-2=0,-x+3y+z=5
(V) x+y+2=9,2x+5y+72=52,2x+y—-2z=0
Solve the following simultaneous linear equations by using Matrix Inverse Method
(i) x+y+z=1,2x+2y+3z=6,x + 4y + 9z =3
(i) 2x—y+32=9,x+y+z=6,x—-y+2=2
(iii) 2x—y+32=8,-x+2y+z=4,3x+y—4z=0
(vi) x -y+3z=5,4x+2y—-z=0,-x+3y+z=5
(V) x+y+z2=9,2x+5y+72=52,2x+y—-z=0

QNO :- 21 (MATRICES)

a a*> 1+a3 a a* 1
Iflb b? 1+b3|=0and|p bH* 1
c c? 14¢3 c c* 1

=0 then show that abc = -1

xX—2
x —4
x—8

2x —3
2x—9
2x — 27

3x—4
3x — 16
3x — 64

2a
b—c—a
2c

2a
2b
c—a-—»>b

a—b—-c
2b
2c

(a) Find the value of =0 3(b) Show that

= (a+b+c)?




a+b+2c a b
Show that c b+c+ 2a b = 2(a+b+c)3
c a c+a+2b

as b+c c+a a+b a b
Show that |1 b3 =(a=b)(b-c)(c—a)(ab+ bc+ca) 4. Showthat|c+a a+b b+c|=2|b ¢
c3 a+b b+c cH+a c a

a 2bc — a? c? b?
Show that |b 2 2ac — b? a? = (a® + b® + ¢ - 3abc)%
c a? 2ab — c?

EXTRA
a’?+2a 2a+1 1
Showthat [ 2a+1 a+2 1|=(a—1)
3 3 1

QNO-22 Product of vectors
I(a) Find the shortest distance between the skew lines r = (61 + 2j + 2k) + t(i — 2j + 2k)

and r = (—41— k) + s(31 — 2j — 2k) where s, t are scalars.
(b)y IfA=(1,-2,-1),B=(4,0,-3),C=(1,2,-1)and D = (2, -4, -5), find the distance between AB and CD.
2. Ifa=2i+3j+4k b=i+j—k c=1i-j+kthencompute a X (b X ¢), and verify that it is perpendicular to a
3(a) Ifa=71—-2j+3k,b=2i+8kand c=1+ )+ kthen compute ax b, axc, ax (b+ c). Verify whether the cross product is
distributive over the vector addition.

3(b) Ifa=i-2j+k,b=2i+j+k,c=1+2j—kthencomputeax (bxc),|(axb)xc|

(c) Ifa=2i+j—k,b=—i+2j—4k,c=i+j+kthen find (axb). (bxc).




QNO-23 Trigonometric of Transformations
1. If A, B, C are angles in a triangle, then prove that (i) Sin2A + Sin2B + Sin2C = 4 SinASinBSinC.
(ii) Sin2A + Sin2B -Sin2C = 4 CosACosBSinC.
If A, B, C are angles in a triangle, then prove that (i) Prove that Cos2A +Cos2B + Cos2C = — 4CosACosBCosC-1.

that (ii) SinA + SinB +SinC = 4 Cos % . Cos g . Cos %

. . A B . C
3. If A, B, C are angles in a triangle, then prove that cos A+ cos B—cos C=-1+4 cos - €os— sin-
4(a). If A+B+C=37n, Prove that Cos 2A+Cos2B+Cos2C=1-4sinAsinBsinC

4(b). If A+B+C=§ Then prove that cos2A + Cos2B + Cos2C = 1+4SinASinBSinC

5. If A+B+C=0, Ten Prove that Sin2A + Sin2B + Sin2C = -4SinASinBSinC

QNO :- 24 (PROPERTIES OF TRIANGLES)

1(a). Ifa=13,b=14,c=15,showthatR=6§,r=4, r1=%,r2=12and r3=14

(b) fri=2,rp,=3,r3=6andr=1, Provethata=3,b=4andc=5
(c) InAABCry=8,r;=12,r3=24then find the values of a, b, c.

2 In A ABC, P1,P,,P5 are the altitudes drawn from the vertices A,B,C to the opposite sides, then show that

| 1 1 1 11 1 1 (abc)? 83
—_ 4t —t— = —_t—-—= — = = —_—
(i) P, P; T (i1 P, P; 13 (iii) Py P2 Ps 8R3 abc

3. In AABC, if AD, BE, CF are the perpendicular drawn from the vertices A,B,C to the opposite sides, show that

(abc)?
8R®

1 1)1 1)1 1| abc 4R
4.Provethat |- ——||-——| |-~ = ==
r rnllr nllr rl 4% 1r°s

1111 _
(|)AD+BE+CF—rand(u)AD.BE.CF—
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QNO-11 MATRICES
1 2 2

1)IfA=|2 1 2‘ then show that A> — 44 — 51 = 0.
2 2 1

2a)Ifl = [(1) (1)] , E=[8 (1)] then show that (al + bE)3 = a3l + 3a?bE.

i z j 20 cos@sin®
2b)if6 — @ == then show that [ €95 0 cosOsinO [ cos 0
)i 0 2 nen showtha [cosesine sin?6 ] cos@Psin® sin2@

1 2 1
3 a)Show that the matrix A= |3 2 3] is a non-singular matrix and find A™!

1 1 2
3 b)If A is non-singular matrix then prove that A~
1 1 3
4ifA=[ 5 2 6]thenﬁndA3
-2 -1 -3

1_Adj A
detA

1 2 2 1 5 3 2 -1 0
5a) if 3A=[ 2 1 -—2|thenshowthat A™! = AT 5b) If A=[2 4 0 ], B=lO -2 5]
-2 2 -1 3 -1 -5 1 2 0
QNO-12 Addition of vectorS
1. If a,b,c are non-coplanar, then prove that a,b,c are co-planar vectors
(i) -a+4b-3c, 3a+2b-5c¢, -3a+8b-5¢, -3c+2b+c  (ii) 6a+2b-c , 2a-b+3c , -a+2b-4c , 2a-b-3c
2.. If the points whose position vectors are 3i —2j —k, 2i + 3j —4k, —I +j + 2k and 4i + 5j + Ak are coplanar, then show that A = % .
3(a) Ifa,b,care non-coplanar and a+b+c, a+pb+2c, -a+b+c, are coplanar then find p
3 (b) Find the vector equation of the line passing through the point 2i+3j+k and parallel to the vector
4i-2j+3k
4a). OABC is a parallelogram if OA=a and OB=c find the vector equation of the side BC




If a,b,c are the position vectors of the vertices A,B and C repectively of Triangle ABC , then find the
vector equation of the median, through the vertex A

a)If O is centre of a regular hexagon ABCDEF, show that AB + AC + AD + AE = 3AD = 6A0.

b) Prove that the triangle formed by the vectors 3i + 5] + 2k, 2i — 3j — 5k and — 5i — 2j +3k is equilateral.

c) Prove that the triangle formed by the vectors 2i - j + k, i — 3] — 5k and 3i — 4j -4k is right angled triangle.

QNO-13 product of vectorS
a)Find the volume of the tetrahedron having the coterminous edges i +j + k, i —jand i + 2j + k.
b)Find the volume of the tetrahedron whose vertices are (1,2,1), (3,2,5), (2,-1,0),(-1,0,1).
c) Find the area of the triangle whose vertices are A (1,2,3), B (2,3,1) and C (3,1,2).
d) Find the volume of the parallelepiped with conterminous edges 2i — 3j + k, i —j + 2k and 2i + j — k.
Determine p, for which the volumes of parallelopped coterminous edges i+j, 3i-j and i+pk is 16 cubic units.
a)lfa=2i+j—k b=-i+2j—4kandc=i+j+k, then find (a x b).(b x c).
b) If a=2i+3j+4k, b=i+j—k and c=i—j+k , then compute ax(bxc) and verify that it is perpendicular to a.

QNO-14 Trigonometric of Transformations
1 a) If A+ B =45°, then prove that (i) (1 + tanA) (1 + tanB) = 2 (i) (cot A-1) (cot B-1) = 2.
b) If 0 < A< B <m/4, sin (A +B) = 24/25, cos (A — B) = 4/5, then find the value of tan 2A.

2) a)Prove that (1 + cos 1”—0) (1 + cos 31—7;) (1 + cos Z—Z) (1 + cos j—g)z i

s T T T 3
b) Prove that cos* §+cos”‘ P cos* P cos* =3

b3 3 51 7T
c) Prove that cos? EJrcos2 <+ cos? -+ cos? 5 =2
1 4

1
3) prove that cos290 V3sin250 V3

.~Sina cosa

4) if = then prove that asin2a + bcos2a=b

b
1-sec8a_tan8a

5) prove that (i) =

1-sec4a tan2a
Some extra
1. Prove that

tanf+sec6—-1 _ 1+sinf
tanf—secf+1 cos6

3. a)Prove that tan 70° - tan 20° = 2 tan 50°. b)Prove that sin 18° =

tan610°-Tan700° _1—p>?
tan560°—tan470° 1+p?

V5-1
T

4) If tan20° = p then prove that



QNO-15 Trigonometric Equations
1)  Find general solutions of the following (i) 2sin?0 =3c0sO (ii) sin’0 — cosO = Y%
(iii) Scos?0 + 7sin?6=6 (iv)2sin?0© — 4 = 5c0s0
1)  Solve the equations cot?x — (V3 + 1)cotx + v/3=0
2)  Solve the equation (i) V3Sin® — cos6=v2 (ii) sinx + v3cosx =V2
3) Solve the equations (i) 7sin?6+3c0s?0 =4 (i) 1+sin’*0 =3sinBcosO
4) If 6, 0,are the solutions of equation acos20+bsin2 O©=c, tanO; # tanB, and a+b+ 0,then find the values
of 1i)tanB, + tanb,  ii)tanO,.tanb, (iii) tan(6; + 6,)
QNO-16 Inverse Trigonometric Functions

13 _ran12="
5 19 4
1

b) Prove that Tan™?! % +Tan™! g +Tan~ % = % c) Prove that Tan~

1) a)Prove that Tan™! Z +Tan~

1 i1 _
1;+Tan 1§-Tan 12=90

2) sin~lx +sin~ly + sin~'z =n, then prove that xV1 — x2 +y,/1 —y2 + zv/1 — z2 =2xyz

44 47
3a) Prove that sin 1§+Sln 1—=

b) Prove that sin™?! % +Cos™ 12 =

c) Prove that Cos™? ( ) + Sin™?! (\/3_)

QNO-17 Properties Of Triangles Inverse
2
1a) Prove that cot g +cot + cot% = SX b) Ina AABC, show that +—+

COSA | cos | coSC _ a2+b2+c2

c 2abc
a?+b?+c? cosA cosB cosC a?+b?+c?

2b) show that + + =
4

b c 2abc
3a) Express asin? +csm —|n terms of s, a, b, c

4) In AABC showthat £_sin(B=0)
mn(B+C)

5)In AABC if AD,BE, CF are perpendiculars drawn from the vertices A, B, c to theopposite sides
show that (i) — + — + — =~ (||)AD BE.CF = (‘”’C)

2a) Prove that cotA+cotB+cotC =

2)a) Ina AABC, f— +—= then show that c=60° b) if sin® = —, then prove that cos@=2<
b+c a+b+ b b+c b+c
aoc

3) a)Show that a? cot A + b?CotB + cZCotC =—
b)Ina AABC,if a:b:c = 7:8:9,then find cosA: cosB: cosC

2
4) a)if cot 2 ; cotgz cot§=3:5:7 then show that a:b:c=6:5:4 b) show that — + + + 1 ahbie +ZZ+C
3

A
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QNO-1 FUNCTIONS

X

1.(a) Iff(x) =2x-1, g(x) = %1 for all x€ R, find (gof)(x)

If f(x)=2, g(x)=x?, h(x)=2x then find (fogoh)(x)

If f:R—R, g:R—R are defined by f(x)=3x-1 and g(x)=x?+1 then find
(i) (fog)(2) (i) (fof)(x?+1) (iii) (gof)(2a-3)
(a) If f:R = {0} = R is defined by f(x) = x3 - % , then show that f(x) + f(1/x) = 0.
(b) If f:R — {0} — R is defined by f(x) = x - xi , then show that ( f(x)) %= f(x?)+ f(1)
4(a). IfA={2,-1,0,1,2}and f: A — B is a surjection defined by f(x)=x?+x+1 then find B.
m T E Y

4(b). IfA=70,—,—,—,—tand f:A = Bis a surjection defined by f(x) = cosx then find B.
6’4’3’2

QNO-2 FUNCTIONS

1(a). Iff={(1,2),(2,-3),(3,-1)} then find (i) 2f (i) f?
2(b). Iff={(4,5),(5,6),(6,-4)}; g={(4,-4),(6,5),(8,5)} find (i) f+g (ii) f-g (iii) fg (iv) \/7
3(a).  Find the domain of the real function f(x) = Vx2 — 25 3(b).  Find the domain of the real function f(x) =V4x — x2

4(a). Find the domain of% 4(b).  Find the domain of the real function f(x) =vV9 — x2

2_q2




QNO-3 MATRICES

1.(a) Construct a 3x2 matrix whose elements are defined by aj; = % li—3j]

2(a).

1 3 =5
Find the traceof |2 —1 5 (b).

2 0 1

3.(a) IfA= [; ﬂ B= [3

If[);;; 2y6_8 =[—52

g] and 2X+A=B then find X.

3.(c)

x—1 2 5—-y 1 2 3
3(d). Iff 0 2—-1 7 |=

1 0 a—>5 1 0 O

3 2 1
1 2 3

1 2 3

5.(a) |fA=[3 o

and B = [ ] Find 3B-2A

QNO-4 MATRICES

1(a). fa=]2%2 0 1

1 1 5],B=[_01 1 _Oz]thenﬁnd(AB‘)‘

1b). I1fA=] _34] then find A+A" and AA", 1(c)

2

2(a). IfA= is a symmetric matrix, find x

3(a). IfA= and det A =45 then find x 3(b)

2

4(a). _c

Find the Adjoint and Inverse of the matrix i)A = [;

Find the trace of A, if A= 0

2(b).

]

3(b).

o)1 A<[ %, 7] thenfind -sA

-1 2

1 2 -1/2
~1/2 2 1 ]

-3 -1 0
2 1 3|and X=A+Bthen find X

3 2 -1
IfA=(2 -2 0| B=
4 -1 2

1 3 1

2 .
a- 4] then find the value of x,y,z and a.

0 4 7] then find the values of x,y,z,a

5.(b) IfA= [_21 :] and A = [8 8] then find the value of k.

sina
cosa

cosa
—sina

0 2 1
if[—2 0 —2] is a skew symmetric matrix then find the value of x
-1 x 0

1
w
w2

ija=[2 =]

IfA= [ ] then show that AA* = AA

Show that




12 22 32
4(b). Find the determinant of the matrix |22 32 42
32 42 5?2

1 0 0 1 1 1
5(b). Findtherank a)l0 0 1 b) (1 1 1
0 1 0 1 1 1

QNO-5 Addition of vectorS

1(a). Find the unit vector in the direction of vector a = 2i+3j+k

1(b). Leta=i+2j+3kandb =3i+j.Finda unitvectorin the directionofa+b

2(a) Leta=2i+4j—5k,b=i+j+k, c=j+ 2k. Find the unit vector in the opposite direction ofa+b +c
2(b). Find a vector in the direction of vector a = i — 2j that has magnitude 7 units.

3(a). Ifa=2i+5j+k, b=4i+mj+ nkare collinear vectors then find m,n

3(b). If vectors -3i +4j + Ak, ui + 8j + 6k are collinear vectors then find 1 & u

4, IfOA=i+j+k AB=3i—-2j+k, BC=i+2j— 2k, CD =2i+j+ 3kthan find the vector OD

QNO-6 Addition of vectorS
1(a). Find the vector equation of the passing through 2i + j + 3k, — 4i + 3j — k and parallel to the vector 4i —2j + 3k

1(b). Find the vector equation of the plane passing through 2i + j +3k, — 4i + 3j—k

1(C). Find the vector equation of the plane passing through the points i — 2j + 5k, — 5j —k, — 3i + 5j

2(a). Ifthe vector Ai—3j + 5k, 2Ai— Aj — k are perpendicular to each other find A.
2(b). Ifthe vectors 2i + Aj—k and 4i — 2j + 2k are perpendicular to each other then find A.

2(c). Ifa=i+2j—3k, b=3i—-j+2kthen show thata +b, a—b are perpendicular.




QNO-7 Product of vectorS

1. Ifa+b+c=0,|a|=3,|b|=5, |c|=7then find the angle between a and b.

1(b). Ifa=i—j—k, b=2i—3j+kthen find the projection vector of b on a and its magnitude.

2(a). Find the angle between the planes r.(2i—j+ 2k) =3, r.(3i+ 6j + k) = 4

2(b). Find the equation of the plane through the point (3,— 2,1) and perpendicular to the vector (4,7,-4)
3. Find the angle between the vectors i + 2j + 3k and 3i—j + 2k.

4(a). Find the area of the parallelogram whose adjacent sidesarea=2j—k,b=—i+k.

4(b). Find the area of the parallelogram whose adjacent sides area=2i—3j,b=-3i—k

5(a).  Find the vector area and area of the parallelogram having a =i+ 2j — k. b = 2i —j + 2k adjacent sides.
5(b). Find the area of the parallelogram whose diagonals are 3i +j — 2k, i — 3j + 4k.

QNO-8 Trigonometric of Transformations
1(a). Prove that tan 70° - tan 20° = 2tan50° 1(b). Prove that sin50° —sin70° +sin10° =0

€059°+sin9°

2(a). Prove that————— = cot36°

€059°—sin9

tan160°—tan110° 1-2A2
2(b). Iftan 20°=A then show that a a =
1+tan160°. tan110° 24

3(a) If 3sinf + 4cosf = 5, then the value of 4sinf — 3cos6.

3(b). Find the value of sin 330° cos 120° + cos 210°.sin 300°

3T 71T
— ... cot—=1
6 16

4(a). Show that cot T cotZE . cot
16 16 1

4(b). Ifsin@ = 4/5 and @ is not the first quadrant, find the value of cosf.

. s . 4T . 61 . o T 3 51 71T
5(a). Show that sin? ot sin? ot sin? o sin? 52 5(b). Show that cos* st cos? Pl cos? Pl cos? .




QNO-9 Trigonometric of Transformations
1(a). Find the maximum and minimum values of f(x) = 3cosx + 4sinx

1(b).  Find the range of 13cosx + 3v/3sinx — 4. 1(c). Find the range of 7cosx — 24sin x+5
2(a). Find the period of f(x) = cos (3x + 5)+7

3. Find the period of tan(x+4x+9x+....+n%x) (n any positive integer)

4(a). Find a cosine function whose period is 7.

4(b). Find the sine function whose period is 2/3

5. Find the value of (a) sin? 821E—sin2 221? (b) cos? 521E—sin2 2213

QNO-10 Hyoerbolic Functions

1(a). Prove that cosh*x — sinh*x = cosh2x 1(b). Prove that (coshx — sinhx)" = cosh(nx) — sinh(nx)

2(a). If sinhx =3/4 then find cosh2x and sinh2x. 2(b). If coshx =5/2, then find the values of (i) cosh(2x) and (ii) sinh(2x)
3(a). If sinhx=3 then show that x=log(3+vV10)  3(b). If sinhx = 5 then show that x = loge (5 + V26 )
4. Show that Tanh™ 21 = %loge3

5. Prove that forany x R Sinhx=3Sinhx +4Sinh3x
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