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1. Answer any seven of the following
questions : 1x7=7

(@) Write down the nt® derivative of
cos(5x+3).

(b) Write when the'graph of a function fis
said to have vertical tangent at a point

P(c, f(c))-
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. Wy ¥ | -
R B e T O x—I;E:o x"e 1 () State the geometrical significance of the
scalar triple product of vectors i, 7 and

: /2 i‘ Ha:
(d) Evaluate I sin® xdx ;
0 . T
' | (k) Find J'(tf +3}—sint}5) dt
0

(e) In terms of marginal revenue and

marginal cost, when is the profit
() When a function f is said to be

maximized ? ; |
) continuously differentiable on an

() For what purpose the disk and washer X interval I?

methods are used ?
2. Answer any four of the following questions :

(g) Parameterize the curve y= 452 Ox4=8
(h) When the graph of a vector function 1 i S L O
F(t) is said to be smooth? (@) Evait aleRit G e
(i) - Determine the values of t for which (b) Using Leibnitz’s rule obtain the n®
+2] i derivative of y=x’e*.

the vector function F(t)=
i1
(c) N BY, integration find the length of the

continuous ?
circle r=2siné-
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(d)

(9)

)

Answer any three of the following :

(@)

Let F(t)=f+etj+t213 and
G(t)=3t% +e'j+2tk,

then f;nd g}‘ {F(t) é(t)}-

" Find the tangent vector to the graph of

the vector function F(t)=t% + 2tj+e'k
at the point t=-1.

State Kepler’s laws of motion.

Find the volume generated by revolving

about OX, the area bounded by y = Pt

between x=0 and x=2.

Find the length of the polar curve

r:e”,OSBSI{/Q.

5x3=15

Find the constants a and b that
guarantee that the graph of the function

ax+95

3-bx

will have a vertical asymptote at x=95
and a horizontal asymptote at y = 3.

defined by f(x)=
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~ (b) Evaluate : 2+3=5

@)

(i) Lt (x-7z/2)tanx

x—af2”

1 3x
G) . Lt (1 +§L)

X—>+ X

x4
If 1 = Itan“ﬁd(), then prove that
0

n(Im-l 17 In—l) =1.

w4

3
Hence evaluate j tan” 0d0  3+2=5
0 ‘ '

A firm determines that x units of its
product can be sold daily at p rupees
per unit where x= 1000 - p. The cost
of producing x units per day is

C(x)=3000 +20x -
Find the revenue function R (x).
Find the profit function P(x).

Assuming that the production capacity
is at most 500 units per day, determine
how many units the company must
produce and sell each day to maximize
the profit. 1+1+3=5
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(e) Show that a cone of radius r and
height h has lateral surface area

S =rxrir? +h*.

() For any three vectors @, b, ¢ in space,
prove that dx(l;xﬁ):(é. &)5—(5. &)6.
(g) Use cylindrical shell method to find the
volume of the solid generated when the
region R under y? = x and x-axis over
the interval [0,' 4] is revolved about the

line y=-1.

(h) If the non-zero vector function ﬁ‘(t) is

differentiable and has constant length,
then prove that F(t) is orthogonal to
the derivative vector F'(t).

Verify this result for.

F(t)= costi +sint j + 3k - 3+2=5
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4.

Answer any three of the following :
10x3=30

(a) State Leibnitz’s theorem. Use it to show

.
that ifly =% s athen

(l IR x‘z]'yu+2 i (2?1 5 1) XYn+1 _(nQ 5 m2 )yn =0

Hence find y,, (0). 2+5+3=10

() Find the vertical and horizontal
asymptotes (if any) of the graph of the

function

Find where the graph is rising, where
it is falling, determine concavity, locate
all critical points and points of

inflection. Finally sketch the graph.
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() Obtain the reduction formula for
Isinnx dx .
Hence evaluate

7f2
() [ sin"xdx
0

/2
i) [ sin”xdx
0

- 5+3+2=10

(d) A boy standing at the edge of a cliff
throws a ball upward at an angle of
30° with an initial speed of 64ft/s.
Suppose that when the ball leaves the

boy’s hand, it is 48/t above the ground
at the base of the cliff.

() What are the time of flight of the

ball and its range ?
() What are the velocity of the ball
and its speed at impact ?
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(e)

(i) What is the highest point reached

(1)

(1)

(1)

by the ball during its flight?
3+3+4=10

Find the area of the surface
generated by revolving about the
x-axis the top half of the cardioid

r=1+cos@. S

Using disk method find the volume

generated when the region
bounded by the line Yy =4-x and
the x-axis on the interval 0 < x <4
revolve about the line x=-2.

S
Find the position vector R(t) and
velocity vector V(t), given the
acceleration A(t) and initial
position and velocity vectors R(0)
and V(0) as
A= 2 24+

R(0)=2i+j-k V(0)=i-j-2k-

5
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(ii) A particle moves along‘ the
parametric curve x=2t, y = t. Find

the position vector R(t) and
velocity vector V(t) in terms of

U, and i )

(g) (i) It is projected that t years from

(1)

now, the population of a certain
country will be P(t)=50e"*
million.

At what rate will the population
be changing with respect to time
10 years from now ?

At what percentage of rate, will -

the population be changing with
respect to time t years from now ?
3+3=6

Find the length of the curve

defined by 9x? = 4y> between the

points (0, 0) and (21/5, 3). 4
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(h) A object moving along a smooth curve

ISk
dt
Deduce the expression for acceleration

has velocity 7 given by V =

NS (ds}z -
i A=—T+k|— | N
in the form a2 =
where s is the arc length along the
trajectory and k is the curvature. For

an object moving along a helix with
position vector- R(t) = (cost, sint, t) at

any instant ¢, find the tangential and

normal components of acceleration.
5+5=10
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1. Answer any ten : 1x10=10

(a) Find the polar representation of
z=-3i.

(b) State De Moivre’s theorem.

(c) Let z, =r(cost*+isint*) be a complex

number with r>0 and t*e|0,2x7).
Write down the formula for n distinct
nth roots of z.

Contd:



(d} Identify the quantifier, set of context
and property in the statement, “Every
student in this classroom is at least

5ft tall.”

() Write down the system of equations
that is equivalent to the vector equation

< 2lealsleo] ool

(m)- Define Pivot positions in a matrix.

(e) = Define implication. Give an example.

(). Prove by contradiction “There is no

greatest integer”.
(@) Let A and B be two sets, write when (n) Prove §+V =V +U forany U.V inR™

AxB=¢g. Justify your'answer'.

(o) Write the system of equation as a

(h) What is domain and range for the 5o matrix equation
function f(x)=tanx. [ 83X, + Xy —5x3=9
(i) What are the options about the
~ solutions of a system of linear |
Saise s
equations - o e, A:[ 21) 2} "C‘_‘[g}
() Determine h such that the matrix
5 3 h : . Compute xTAT and ATx".
[ 5 G 5] is the augmented matrix of |
& | (@9 A is an nx n matrix. Prove

a consistent linear system. statement (i) = statement (ii).

(k) State True or False with justification : (i) A is an invertible matrix

“Whenever a system has free variables (i) 3Ja nxn matrix Cs.t. CA=1I

the solution set is infinite.”

3 (Sem-1/CBCS) MATHC2/G 2 3 (Sem-1/CBCS) MATHC2/G 3 Contd.,



(r) A is an nx n matrix
Fill in the blank :

If two rows of A are interchanged to
produce B, then det B=

2. Answer any five : 2x5=10

(@ If z=1-i and 22=\/§+i. Express

2,2z in polar form.

(b) Write the ‘converse’ and ‘contrapositive’
of the following statement :

“For real numbers x and y, if xy is an
irrational number then either x is
irrational or y is irrational.”

(c) Why may we use the contrapositive of
a statement to prove the statement
instead of direct proof? Justify using
truth table.

' (d) Produce counter examples to
disapprove the following :

() For x,yeR, |a|>|b| if a>b
(i) For any xeR, x> x
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(e)

(9)

(h)

()

Express the empty set as a subset of R
in two different ways.

Express N as the union of an infinite
number  of finite sets [, indexed by

‘nelN.

Give an example of a relation that is
not reflexive, not transitive but is
symmetric.

State True or False with justification :
An example of a linear combination of

14

vectors v; and v, is S

Prove that the following vectors are
linearly dependent

o2 ]3]

Evaluate the determinant by using row
reduction to Echelon form

s
o e
Loy LG
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() Find the value of h for which the set of

3. Answer any four : 5x4=20
: _ vectors is linearly dependent .
(@) Compute z=(1+iJ§)n+(1—iJ§)n. 7 F 21[-61][8
: -4 (,| 7|,|h
(b) Prove that the power set of a set with ke

n elements has 2" elements. Write down
(g9 Let A be an mxn matrix. Prove that

the power set of S={a, bj.
the following statements are logically

(c) Prove that the equivalence classes of equivalent.
an equivalence relation on a set X
induces a partition of X. () For each peR™, the equation
' o | A% =b has a solution.
(d) Prove (1+x)"21+nx for xeR such { ;
' A !
that x>-1 and for each ne N. Give : () EdCh_b E,E& ety
i F Bt T combination of the columns
R 4 Y- : of A.
(e) Balance the che.mical equation (i) The columns of A span R™.
using vector equation approach the : i
following reaction between potassium (f)ijAshas;aipIvor BOSIEORHITCVEEY. (R
permanganate (KM.nO4) and manganese () Use Cramer’s rule to compute the
sulfate (MnSO4.) in water produces solutions to the system
manganese dioxide, potassium sulfate
and sulfuric acid. 7 , 2x + X =7
The unbalanced equation is ’ —Sx; +2x3 z _i
; xg + x3 =T
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_ : : 10x4=40
4. Answer any four : (d) Let X=R and let

stk 1 ‘ i R 2.5u=0t(. When el
(@) (i Prove H sm—ﬁ=—¢m R {(x, y)eR Xy 0} €
n 2 Sl : {
1sliksn;1_ | is related to yeR? Define reflexive,
ged (k, =l

symmetric, antisymmetric and
transitive relation with examples.

252+ 2L+ D=0

whenever n is not a power of a |
prime. : S |

, |

(ii) Solve the equation I‘ (e) 1If Ac N, what is the least element of
|
|

27 _2iz*_iz®-2=0 S) A? State and prove Division Algorithm.
, | 2+1+7=10
F three sets A, B and C, show o lp '
(b) tl-?;t ény i () . () Solve the system : S
4 ; ~3x, +4x; =4
] ~(A\B)U(B\ A l l QRS T
() (AUB)\(ANB)=(A\B)U(B\4) | o Soct oo e i
i) ANBUC)=(ANB )uanc) 5 (i) Suppose the system - 3

+3x,=f
cx, +dx, =g

(c) Define graph of a function verify that

the set {(x, y)eR?: x = Iyl} is not | ‘ is consistent for all'poss.ible values

the graph of any function. Consider | : . offandg, V‘_fhat can you say about
the  function f:R—R given by | the co-efficients ¢ and d. Jystify.
' | (i) - Suppose a 3 x S co-efficient matrix

ié for a system has three pivot
the function is neither one-one nor ‘ columns. Is the system consistent?
onto. 2+2+6=10 ’l\ ‘ Justify. 2
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f(x)=ax2+bx+c,a¢0. Show that
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{ii} Does Ax=b have at least one

Gt U =[_1} vV :[_3} ' ‘,; ‘solution for every possible p if A
y 2 ‘ -1 lL is a 3 x2 matrix with two pivot
Display U, V,U -V using arrows positions ? 2
on an xy graph. 3 | ) (iii) Prove that if a set contains more
.. : : ‘ Sl ;; vectors than the number of entries
(@) List“flve VEeCtonSRInt ISP At 1 in each vector then the set is
{vl, Uy } | linearly dependent. ' 3
b 7 i = | '! (i) (i) Define linear transformation. Give
el Up=| 3 2 an example. 2
-6 0 i
(i) Let T:R™ »>R™ be a linear
(i) Let transformation and let A be the
1 0 1 . standard matrix for T. Then
0 _1 0 ‘ prove T maps R" onto R™ if and
T = Uy = g = Iy : only if the columns of A span
B L 0 0 ROV a2
o) ! =1 (i) Find the standard matrix of the
Does {iy, 5, U5 } span R* ? | : linear transformation T :R? — R?
Justify. S | : which is a horizontal shear
; : . transformation that leaves e;
(h) () Describe all solutions of A¥=0 i uni:ganged and maps e into
in parametric vector form Conrel _
. (iv) Show that T 1is a linear
1 -4 -2 0 3 -5 | transformation by finding a matrix
o QRS OEERT R OR O] | that implements the mapping
0 0 00 1 s T(xl; Xo, }:3):(x1_5x2+4x3) x2—6x3)
OO SO 0O E 5
9
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G) () Find the inverse of the matrix A
(if it exists) by performing suitable
row operations on the augmented
matrix [A:I] where

TREE 0o
A R S "
29 6 —4

(i) Find the volume of the

. parallelopiped with one vertex at

the origin and adjacent vertices at
(1,0,-2), (1,2,4) and (7, 1, 0).

3

(iii) Let the transformation
7. R2 - R2 be determined by a

28X matrix A. Prove that if S
is a parallelogram in R2 then

{area of T(S)} = [detA {area of S}
3
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