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Section A

1. If  is a surjection defined by 

, then find B.

Watch Video Solution

A = { − 2, − 1, 0, 1, 2} and f :A → B

f(x) = x2 + x + 1

2. If  for all , then find (gof) (x).

Watch Video Solution

f(x) = 2x − 1, g(x) =
x + 1

2
x ∈ R

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0yEQGz5brMPG
https://dl.doubtnut.com/l/_6rsRxerxS0Na
https://dl.doubtnut.com/l/_PThROQ45c2id


3. If , then find the values of x,y,z and

a.

Watch Video Solution

[
x − 3 2y − 8

z + 2 6
] = [

5 2

−2 a − 4
]

4.  find the rank of this matrix.

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 3 4

0 1 2

⎤
⎥
⎦

5. Let . Find the unit

vector in the opposite direction of .

Watch Video Solution

ā = 2 ī + 4j̄ − 5k̄, b̄ = ī + j̄ + k̄ and c̄ = j̄ + 2k̄

ā + b̄ + c̄

6. Find the vector equation of the plane passing through the points

.

Watch Video Solution

ī − 2j̄ + 5k̄, − 5j̄ − k̄ and − 3 ī + 5j̄

https://dl.doubtnut.com/l/_PThROQ45c2id
https://dl.doubtnut.com/l/_4uAKh47pIrFq
https://dl.doubtnut.com/l/_T6FRCSJqN2AW
https://dl.doubtnut.com/l/_ZRcTcrY1DgMv


Watch Video Solution

7. If the vectors  are perpendicular to

each other. Find .

View Text Solution

λī − 3j̄ + 5k̄ and 2λī − λj̄ − k̄

λ

8. IF  and  is not in the first quadrant, find the value of .

Watch Video Solution

sin θ =
4
5

θ cos θ

9. If  is not an integral multiple of , prove that 

Watch Video Solution

θ
π

2

tan θ + 2 tan 2θ + 4 tan 4θ + 8 cot 8θ = cot θ

10. 

Watch Video Solution

tanh− 1( ) =
1

2

https://dl.doubtnut.com/l/_ZRcTcrY1DgMv
https://dl.doubtnut.com/l/_KJpvBHT0C8lf
https://dl.doubtnut.com/l/_ps6sbbVgMR83
https://dl.doubtnut.com/l/_DKBIgRMii23G
https://dl.doubtnut.com/l/_NefgHajYUbl3


Section B

1. IF  then show that adj . Also find .

Watch Video Solution

A =
⎡
⎢
⎣

−1 −2 −2

2 1 −2

2 −2 1

⎤
⎥
⎦

A = 3AT A− 1

2. Show that the line joining the pair of points  and

the line joining the pair of points,  intersect

at the point  when  are non-coplanar vectors.

Watch Video Solution

6ā − 4b̄ + 4c̄, − 4c̄

− ā − 2b̄ − 3c̄, ā + 2b̄ − 5c̄

−4c̄ ā, b̄, c̄

3. If , then find 

.

Watch Video Solution

ā = 2Ī + j̄ − k̄, b̄ = − ī + 2j̄ − 4k̄ and c̄ = Ī + j̄ + k̄

(ā × b̄) ⋅ (b̄ × c̄)

https://dl.doubtnut.com/l/_NefgHajYUbl3
https://dl.doubtnut.com/l/_eXIa5GePZdRn
https://dl.doubtnut.com/l/_YTV7Pt3q0rRD
https://dl.doubtnut.com/l/_8NaLj8CQwyy2


4. Prove that:

Watch Video Solution

(1 + cos )(1 + cos )(1 + cos )(1 + cos ) =
π

10

3π

10

7π

10

9π

10

1

16

5. Given , show that the solutions of  form

two series each of which is in A.P. Also, find the common difference of

each A.P.

View Text Solution

p ≠ ± q cos pθ + cos qθ = 0

6. Prove that : 

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 =
1

2

1

5

1

8

π

4

7. If 

h id l i

a = (b + c)cos θ,  then prove that sin θ = cos( )
2√bc

b + c

A

2

https://dl.doubtnut.com/l/_8NaLj8CQwyy2
https://dl.doubtnut.com/l/_CWFNvueK7Yow
https://dl.doubtnut.com/l/_48e57ldv5s8w
https://dl.doubtnut.com/l/_fPFjxrVjW9sY
https://dl.doubtnut.com/l/_SDYbqHNypXcZ


Section C

Watch Video Solution

1. If  are two bijective functions then P.T 

Watch Video Solution

f :A → B, g :B → C

(gof)
− 1

= f − 1og− 1

2. Using the principle of finite Mathematical Induction prove the

following: 

(iv) .

Watch Video Solution

a + ar + ar2 + ……. . + n terms = , r ≠ 1
a(rn − 1)

r − 1

3. Show that

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣

∣
∣

2

=

∣
∣

∣

∣
∣

2bc − a2 c2 b2

c2 2ac − b2 a2

b2 a2 2ab − c2

∣
∣

∣

∣
∣

= (a3 + b3 + c3 − 3abc)
2

https://dl.doubtnut.com/l/_SDYbqHNypXcZ
https://dl.doubtnut.com/l/_7sfWWSuHToqK
https://dl.doubtnut.com/l/_VTUd5ilnArCQ
https://dl.doubtnut.com/l/_jUj8kFyLxChT


Watch Video Solution

4. , solve the

system of equation of using Cramer's rule.

Watch Video Solution

x − y + 3z = 5, 4x + 2y − z = 0, − x + 3y + z = 5

5. Show that volume of a tetrahedron with  as cote-rminous

edges is 

View Text Solution

ā, b̄ and c̄

[āb̄c̄]
1

6

6. If , then prove that 

.

Watch Video Solution

A + B + C = 0

sin 2A + sin 2B + sin 2C = − 4 sinA sinB sinC

https://dl.doubtnut.com/l/_jUj8kFyLxChT
https://dl.doubtnut.com/l/_q24osKRUY80U
https://dl.doubtnut.com/l/_2CJPiV8KKRJz
https://dl.doubtnut.com/l/_3g2y17SrK4xE


Section A Very Short Answer Type Questions

7. In a

Watch Video Solution

ΔABC  if a = 13, b = 14, c = 15  then show that R = , r = 4, r1 =
65

8

1. Find the angle which the straight line  makes with the Y-

axis.

Watch Video Solution

y = √3x − 4

2. Find the distance between the parallel lines  and 

Watch Video Solution

3x + 4y − 3 = 0

6x + 8y − 1 = 0

https://dl.doubtnut.com/l/_1BqHRNvp78av
https://dl.doubtnut.com/l/_Q2hyQm7hRr07
https://dl.doubtnut.com/l/_DXe7nGON6g1Q


3. Find x if the distance between (5,-1,7) and (x,5,1) is 9 units.

Watch Video Solution

4. Write the equation of the plane  in the intercept

form.

Watch Video Solution

4x − 4y + 2z + 5 = 0

5. Evaluate the following limits : 

Watch Video Solution

Ltx→ 0
e3 +x − e3

x

6. Evaluate 

Watch Video Solution

Ltx→ 3
x2 + 3x + 2

x2 − 6x + 9

https://dl.doubtnut.com/l/_xmbWFkr0VFQ0
https://dl.doubtnut.com/l/_Mavd1JFMu0SX
https://dl.doubtnut.com/l/_izJKelxKRIid
https://dl.doubtnut.com/l/_JNU5dnAxg5MZ
https://dl.doubtnut.com/l/_1LYxpL9Gi6dV


7. Find the derivatives of the function 

Watch Video Solution

tan− 1(logx)

8. If  then find .

Watch Video Solution

y =
2x + 3

4x + 5
y' '

9. Define relative error and percentage error.

Watch Video Solution

10. Find the absolute extremum of  is defined on [-2,2]

Watch Video Solution

f(x) = x2

https://dl.doubtnut.com/l/_1LYxpL9Gi6dV
https://dl.doubtnut.com/l/_6UgtFId80hxz
https://dl.doubtnut.com/l/_tJrXSsHfKOxq
https://dl.doubtnut.com/l/_kFfKCFJshM1Q


Section B Short Answer Type Questions

1. A(5,3) and B(3,-2) are 2 fixed points. Find the equation of locus of P, so

that the area of  is 9sq. Units.

Watch Video Solution

△ PAB

2. The point to which the origin is shifted and the transformed equation

are given below. Find the original equation. 

Watch Video Solution

(3, − 4) : x2 + y2 = 4

3. If the straight lines ax + by + c= 0 , bx +cy + a = 0 and cx +ay + b =0 are

concurrent , then prove that  .

Watch Video Solution

a3 + b3 + c3 = 3abc

https://dl.doubtnut.com/l/_XxMxbuGcofRv
https://dl.doubtnut.com/l/_ZAeJ5Y8aQQui
https://dl.doubtnut.com/l/_SgvI8ttQXW11


4. Find 

Watch Video Solution

 Lt

x → a
( )
x sina − a sinx

x − a

5. Find the derivative of the function cotx from the first principle.

Watch Video Solution

6. Find the approximate value of 

Watch Video Solution

3√999

7. The distance-time formula for the motion of a particle along a straight

line is . Find when and where the velocity is zero.

Watch Video Solution

s = t3 − 9t2 + 24t − 18

https://dl.doubtnut.com/l/_jzukrsVhjxBd
https://dl.doubtnut.com/l/_cDgkxzseCgHW
https://dl.doubtnut.com/l/_iM6tR1uJ4UU2
https://dl.doubtnut.com/l/_3Hdmjhftjhgy


Section C Long Answer Type Questions

1. If  is the foot of the perpendicular of  on the line 

 then prove that 

.

Watch Video Solution

Q(h, k) P (x1, y1)

ax + by + c = 0

(h − x1), a = (k − y1), b = − (ax1 + by1 + c) : (a2 + b2)

2. If  represents a pair of parallel

lines then sqrt([q^2-ac/f^2-bc])=

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

3. Find the value if k , if the lines joining the origin with the points of

intersection of the curve  and the x +

2y = k are mutually perpendicular .

Watch Video Solution

2x2 − 2xy + 3y2 + 2x − y − 1 = 0

https://dl.doubtnut.com/l/_MFRZNGjDwBkP
https://dl.doubtnut.com/l/_hqLeQRD68kFB
https://dl.doubtnut.com/l/_o2Ug6qU7aS0V


4. Find the angle between the lines whose direction cosines satisfy the

equaitons .

Watch Video Solution

l + m + n = 0, l2 + m2 − n2 = 0

5. If , then show that 

.

Watch Video Solution

y = x√a2 + x2 + a2 log(x + √a2 + x2)

= 2√a2 + x2dy

dx

6. If  , then show that the condition for

orthogonality of above curves is 

Watch Video Solution

ax2 + by2 = 1, a1x
2 + b1y

2 = 1

− = −
1

a

1

b

1

a1

1

b1

7. Find the points of local extrema for the function 

f(x) = cos4x defined on [0, ]
π

2

https://dl.doubtnut.com/l/_MSMeie8ePLlD
https://dl.doubtnut.com/l/_tUb19ShUSsxj
https://dl.doubtnut.com/l/_uEprH7zlywhC
https://dl.doubtnut.com/l/_axCJS4r1Xe75


Watch Video Solution

https://dl.doubtnut.com/l/_axCJS4r1Xe75

