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If A =  , verify thatA(adj A)=(adj A)A = |A| I .
⎡

⎣
⎢

8

−6

2

−6

7

−4

2

−4

3

⎤

⎦
⎥ 3

Find a matrix A if adj(A) =  .
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If A =  , show that A  - 3A - 7I  = O . Hence find A .[ ]5
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If A =  , verify that A(adj A) = (adj A)A = |A|I .[ ]8
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If A =   and B =  , verify that (AB)  = B A[ ]3
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Decrypt the received encoded message   with the encryption matrix 

 and the decryption matrix as its inverse, where the system of codes are

described by the numbers 1 - 26 to the letters A - Z respectively, and the number 0 to
a blank space.
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Find the rank of the matrix   by reducing it to an echelon form.
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Find the inverse of A =   by Gauss-Jordan method.
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Solve the following systems of linear equations by Gaussian elimination method:

2x − 2y + 3z = 2, x + 2y − z = 3, 3x − y + 2z = 1

Investigate for what values of λ and μ the system of linear equations x  +  2y  +  z  =  7
,   x  +  y  +  λz   =  μ ,   x  +  3y  −  5z   =  5 has

(i) no solution            (ii) a unique solution            (iii) an infinite number of solutions

Find the value of k for which the equations

kx - 2y + z = 1, x - 2ky + z = -2, x - 2y + kz = 1 have
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(i) no solution

(ii) unique solution

(iii) infinitely many solution

Determine the values of λ for which the following system of equations (3λ − 8)x + 3y +
3z = 0, 3x + (3λ − 8)y + 3z = 0, 3x + 3y + (3λ − 8)z = 0. has a non-trivial solution.

Solve the following system of homogenous equations.

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

Find the value of the real numbers x and y, if the complex number (2+i)x+(1−i)y+2i −3
and x+(−1+2i)y+1+i are equal

Simplify   into rectangular form−( )1+i

1−i

3
( )1−i

1+i

3

If  , find the complex number z in the rectangular form=z+3
z−5i

1+4i
2

The complex numbers u, v, and w are related by   If v = 3−4i and w = 4+3i,
find u in rectangular form.

= +1
u

1
v

1
w

If |z| = 2 show that 3 ≤ |z + 3 + 4i| ≤ 7

If |z| = 1, show that 2 ≤ − 3 ≤ 4∣∣z2 ∣∣

If   is a cube root of unity, then the show that ω ≠ 1

+ = −1
a + bω + cω2

b + cω + aω2

a + bω + cω2

c + aω + bω2

Show that |z+2−i|< 2 represents interior points of a circle. Find its centre and radius.

If z = x + iy and arg , then show that x + y = 1.( ) =z−1
z+1

π

2
2  2 

Simplify ( )1+cos2θ+isin2θ
1+cos2θ−isin2θ

30

If  , show that   and z = (cos θ + isin θ) + = 2cos nθzn 1
zn

− = 2i sin nθzn 1
zn

Obtain the Cartesian equation for the locus of z = x + iy in each of the following cases:

|z - 4| - |z -1 | = 162 2 

Show that the complex numbers 3 + 2i, 5i, -3 + 2i and -i form a square.

Simplify:  (cos 2θ−i sin 2θ (cos 4θ+i sin 4θ)4 )−5

(cos 3θ+i sin 3θ (cos 3θ−i sin 3θ)−2 )−9

If (x + iy )(x + iy )(x  + iy )...(x + iy ) = a + ib, show that 
1  1 2  2 3 3 n n

ta ( ) = ( )+ 2kπ,kϵZ∑n
r=1 n−1 yr

xr
tan−1 b

a

If   and  , show that 2 cos α = x + 1
x

2 cos β = y + 1
y

+ = 2cos (α − β)x
y

y

x

If   and  , show that ​ ​2cos α = x + 1
x

2cos β = y + 1
y

xy − = 2isin (α + β)1
xy

If   and  , show that ​2cos α = x + 1
x

2cos β = y + 1
y

− = 2isin (mα − nβ)xm

yn

yn

xm
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Solve the equation 3x - 16x + 23x - 6 = 0 if the product of two roots is 1.3  2 

Find the sum of squares of roots of the equation 2x - 8x + 6x -3 = 0.4 3 2

Solve the equation x -9x +20 = 0.4 2

Solve the equation x -3x - 33x + 35 = 0.3 2

Solve the cubic equation : 2x −x −18x + 9 = 0 if sum of two of its roots vanishes.3 2

Solve the equation 7x  -  43x  =  43x - 73  2  

Solve the following equations,

sin x - 5 sinx + 4 = 02

Solve:   = 638 − 8x
3

2x x
−3

2x

Show that the polynomial 9x + 2x - x - 7x + 2 has at least six imaginary roots.9 5 4 2

Solve: 2 + 3 = +x

a
√ a

x
√ b

a
6a
b

Find all real numbers satisfying 4 - 3(2 ) + 2 = 0x x+2 5 

Discuss the maximum possible number of positive and negative roots of the
polynomial equation 9x - 4x + 4x - 3x + 2x + x +7x +7x+2 = 09 8 7 6 5 3 2

Find the exact number of real zeros and imaginary of the polynomial
x +9x +7x +5x +3x.9 7 5 3

Find the value of sin .-1(sin cos + cos sin )5π
9

π
9

5π
9

π
9

Find the domain of cos-1( )2+sinx

3

Evaluate sin [ ( )+ ( )]sin−1 3
5 sec−1 5

4

If cos x + cos y + cos   z =  and 0 < x, y, z < 1, show that x  + y + z + 2xyz = 1 −1  −1  −1 π 2 2  2 

Solve cos(si ( )) = sin{co ( )}n−1 x

1+x2√
t−1 3

4

Prove that 

( ) + ( ) = ( )tan−1 2

11 tan−1 7
24

tan−1 1
2

Solve  + =sin−1 5
x

sin−1 12
x

π
2

Find the value of  (cos ( ))+ (cos ( ))cos−1 4π
3 cos−1 5π

4

Find the value of

cos ( ( )− ( ))sin−1 4

5 tan−1 3
4

Find the value of

tan ( + )sin−1 3

5
cot−1 3

2

Solve  x − (x + 2) = ,x > 0cot−1 cot−1 π

12

Prove that  ( )− ( ) =tan−1 m

n
tan−1 m−n

m+n

π

4
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Prove that 2 x = cos( ),x ≥ 0tan−1 1−x2

1+x2

Solve  ( )+ ( ) =tan−1 x−1
x−2

tan−1 x+1
x+2

π

4

Find the equations of the tangent and normal to the circle x + y = 25 at P(-3, 4).2  2 

Find the equation of the ellipse in each of the cases given below:

foci (±3, 0), e =  1

2

Find the equation of the ellipse in each of the cases given below:

foci (0, ±4) and end points of major axis are (0, ±5).

Find the equation of the ellipse in each of the cases given below:

length of latus rectum 8, eccentricity =  , centre (0, 0) and major axis on x -axis.3

5

A particle acted upon by constant forces   and    is displaced
from the point (4, −3, −2) to the point (6, 1, −3) . Find the total work done by the
forces.

+ +2ĵ 5ĵ 6k̂ − − −î 2ĵ k̂

Find the magnitude and the direction cosines of the torque about the point (2, 0,
-1) of a force  , whose line of action passes through the origin( + − )2î ĵ k̂

Find the magnitude and direction cosines of the torque of a force represented by 
 about the point with position vector   acting through a point

whose position vector is  .
+ −3î 4ĵ 5k̂ − +2î 3ĵ 4k̂

+ −4î 2ĵ 3k̂

The volume of the parallelepiped whose coterminus edges are 
,   is 90 cubic units. Find the value of λ.7 + λ − 3 , + 2 −î ĵ k̂ î ĵ k̂ −3 + 7 + 5î ĵ k̂

Prove that   = [ × , × , × ]a ⃗  b ⃗ b ⃗  c ⃗ c ⃗  a ⃗  [ , ,a ⃗  b ⃗ c ⃗ ]2

Find the angle between the lines   and the straight
line passing through the points (5, 1, 4) and (9, 2, 12)

= ( + 2 + 4 ) + t(2 + 2 + )r ⃗  î ĵ k̂ î ĵ k̂

Show that the straight line passing through the points A (6, 7, 5) and B(8, 10, 6) is
perpendicular to the straight line passing through the points C(10, 2, -5) and D(8, 3,
-4) 

Find the equation of the plane passing through the intersection of the planes 
 and   and the point (-1, 2, 1).. ( + + ) + 1 = 0r ⃗  î ĵ k̂ . (2 − 3 + 5 ) = 2r ⃗  î ĵ k̂

Find the tangent and normal to the following curves at the given points on the curve

x = cos t, y = 2sin t at t = 2  π

3

Compute the value of 'c' satisfied by the Rolle’s theorem for the function f (x) = x  (1 -
x) , x ∈ [0,1]

2

2

Evaluate:  .( − )lim
x→0+

1
x

1
−1ex
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Evaluate the following limit, if necessary use l ’Hôpital Rule


( − )lim
x→1+

2
−1x2

x
x−1

Evaluate the following limit, if necessary use l ’Hôpital Rule 

lim
x→ π

2

(sinx)tanx

Evaluate the following limit, if necessary use l ’Hôpital Rule


(cosxlim
x→0+

)
1

x2

Find the absolute maximum and absolute minimum values of the function f (x) = 2x
+ 3x  −12x on [−3, 2]

3

2

We have a 12 square unit piece of thin material and want to make an open box by
cutting small squares from the corners of our material and folding the sides up. The
question is, which cut produces the box of maximum volume?

Find the local maximum and minimum of the function x  y  on the line x + y = 102 2

Evaluate the following limits, if necessary use L’Hopitals rule

(i)  


(ii)   


(iii) 

lim
x→0+

xsinx

lim
x→0

cotx

cot2x

lim
x→ π−

2

(tanx)cosx

Find the points of local maxima and local minima (if any) for the function 
f(x) = 2 − 21 + 36x − 20x3 x2

Discuss the curve y = x  - 4x  with respect to local extrema.4 3

Verify Rolle's theorem for the function  on the interval [1, 3]f(x) = − 6 + 11x − 6x3 x2

Find the linear approximation for f(x) =   at x  = 3. Use the linear
approximation to estimate f(3.2) 

,x ≥ −11 + x− −−−−√ 0

Let  . Find the linear approximation at x = 27. Use the linear approximation
to approximate 

f(x) = x√3

27.2
− −−−

√3

Find ∆f and df for the function f for the indicated values of x, ∆x and compare

(1) f(x) = x  - 2x  ; x = 2, ∆ x = dx = 0.5

(2) f(x) = x  + 2x + 3; x = -0.5, ∆x = dx = 0.1 

3 2

2

For each of the following functions find the f , f , and show that f = f 

f(x, y) =   

x y xy yx
3x

y+sinx 

If U(x, y, z) =  , find   and + 3 y
+x2 y 2

xy
z2 ;∂U

∂x
∂U
∂y

∂U
∂z

Let U(x, y, z) = xyz, x = e , y = e  cos t, z = sin t, t ∈ R. Find -t -t dU

dt
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Let z(x, y) = x  - 3x y , where x = se , y = se , s, t ∈ R. Find   and 3 2 3 t -t ∂z
∂s

∂z
∂t

If v(x, y) = log  , prove that   = 1( )+x2 y 2

x+y
x + y∂v

∂x
∂u
∂y

If u = sin   , Show that x -1 ( )x+y

+x√ y√
x + y = tanu∂u

∂x
∂u
∂y

1
2

If f =   then show that =   = -fx

+x2 y 2
x + y

∂f

∂x

∂f

∂y

If w= log(x +y ) and x=rcosፀ and y=rsinፀ then, find 2 2 and∂w
∂r

∂w
∂θ

If u = log (tan x + tan y + tan z), prove that ∑ sin 2x = 2∂u
∂x

If U = (x - y) (y -z) (z- x) then show that  + + = 0Ux Uy Uz

Using Euler's Theorem prove the following.


(i) If u = . Prove that  


(ii)   Show that  


(iii) If   show that  


(iv) If u =   Show that x 

( )tan−1 +x3 y 3

x−y
x + y = sin 2u∂u

∂x
∂u
∂y

u = sin(x/y)xy2 x + y = 3u∂u
∂x

∂u
∂y

u = +x2 y2− −−−−−
√ x + y = u∂u

∂x
∂u
∂y

u = sin(x/y) + cos(y/x)e(x/y) e(y/x) + y = 0uĉ

∂x
∂u
∂y

If u   verify = sin 3x  cos 4y =u∂2

∂x∂y
u∂2

∂y∂x

Find an approximate value of   by applying the left-end rule with the partition
{1.1, 1.2, 1.3, 1.4, 1.5}.

xdx∫ 1.5
1

Evaluate  dx, as the limit of a sum( + 3)∫ 4
1 2x2

Evaluate the following integrals as the limits of sums.

(4 − 1)dx∫ 2

1 x2

Evaluate:  dθ∫
π

2

0
cosθ

(1+sinθ)(2+sinθ)

Evaluate:  ( + )dx∫
π

2

0 tan x
− −−−−

√ cot x
− −−−

√

Prove that   =   ∫
π

4
0

sin2xdx
si x+co xn4 s4

π

4

Prove that   =   where a, b > 0∫
π

4
0

dx

si x+ co xa2 n2 b2 s2
ta ( )1

ab
n−1 a

b

Evaluate the following ∫
π

2√

0
dx

5+4 xsin2

Find the area of the region bounded by the line 6x + 5y = 30, x − axis and the lines x
= −1 and x = 3.

Find the area of the region bounded by the y-axis and the parabola x = 5 − 4y − y .2

Find the area of the region bounded between the parabolas y   = 4x and x = 4y.2 2 

Using integration find the area of the region bounded by triangle ABC, whose
vertices A, B, and C are (−1, 1), (3, 2), and (0, 5) respectively
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Find the volume of a sphere of radius a.

Find the volume of a right-circular cone of base radius r and height h.

Evaluate  dx∫
π

2

0
cot x√

+cot x√ tan x√

Evaluate  dx∫ 6
3

x√

−x+9√ x√

Evaluate  dx∫
π

2

0
xcos3/2

x+ xcos3/2 sin3/2

Solve :  =
dy

dx
4x + 2y − 1− −−−−−−−−−√

Solve (x  -3y ) dx + 2xydy = 0.2 2

Solve  + 2y =
dy

dx
e−x

Solve the Linear differential equation:

cos x +y sin x = 1dy

dx

Form the differential equation for y = e  [A cos 3x-B sin 3x]-2x

Solve:  (4x + y + 1)=dy

dx

2

Solve :(x -yx )dy+(y +x y )dx=02 2 2 2 2

Find the differential equation of the family of curves  where A and B 
are arbitrary constants.

y = A + Be−x ex

Verify that y = A cos 2x - B sin 2x is the general solution of the differential equation 

+ 4y = 0
yd2

dx2

Form the differential equation of y = e  (C cos 2x + D sin 2x), where C and D are
atbitrary constants.

3x

The probability density function of X is given by   Find

the value of k.

f(x) = { kxe−2x forx > 0
0 for x ≤ 0

An urn contains 2 white balls and 3 red balls. A sample of 3 balls are chosen at
random from the urn. If X denotes the number of red balls chosen, find the values
taken by the random variable X and its number of inverse images

Two balls are chosen randomly from an urn containing 6 white and 4 black balls.
Suppose that we win Rs. 30 for each black ball selected and we lose Rs. 20 for each
white ball selected. If X denotes the winning amount, then find the values of X and
number of points in its inverse images.

Two fair coins are tossed simultaneously (equivalent to a fair coin is tossed twice).
Find the probability mass function for number of heads occurred.

A random variable X has the following probability distribution
x 012 3 4 5 6 7
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P(X)0k2k2k3kk 2k 7k +k
Evaluate (i) k

(ii) 

(iii) P(0

2 2 2

P (X ≥ 6)

Establish the equivalence property p ➝ q ≡ ㄱp ν q

Establish the equivalence property connecting the bi-conditional with conditional: p
↔️ q ≡ (p ➝ q) ∧ (q⟶ p)

Let   be defined on R by (a b)=a+b+ab-7. Is  binary on R? If so, find 3 .∗ ∗ ∗  ∗( )−7
15

Let  be any three

boolean matrices of the same type.

Find (A∨B)∧C 

A = ,B = ,C =
⎛

⎝
⎜

1

0

1

0

1

0

1

0

0

0

1

1

⎞

⎠
⎟

⎛

⎝
⎜

0

1

1

1

0

0

0

1

0

1

0

1

⎞

⎠
⎟

⎛

⎝
⎜

1

0

1

1

1

1

0

1

1

1

0

1

⎞

⎠
⎟

Let  be any three

boolean matrices of the same type.

Find (A∧B)∨C

A = ,B = ,C =
⎛

⎝
⎜

1

0

1

0

1

0

1

0

0

0

1

1

⎞

⎠
⎟

⎛

⎝
⎜

0

1

1

1

0

0

0

1

0

1

0

1

⎞

⎠
⎟

⎛

⎝
⎜

1

0

1

1

1

1

0

1

1

1

0

1

⎞

⎠
⎟

Show that ¬( p ∧ q) ≡ ¬p V ¬q

Prove that q ➝ p ≡ ¬p ➝ ¬q

Show that p ➝ q and q ➝ p are not equivalent

Show that ¬(p↔️q) ≡ p↔️¬q

Construct the truth table for (-p) v (q ∧ r)
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