JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023

B. Sc.- I Semester (Mathematics and Computing)

COURSE CODE (CREDITS): 22BS1MAT11 (04) MAX. MARKS: 25
COURSE NAME: Calculus
COURSE INSTRUCTOR: Prof. K Singh MAX. TIME: 1 Hour 30 Minutes

Note: (a) All questions are compulsory.
(b) Marks are indicated against each question in square brackets.
(¢) The candidate is allowed to make Suitable numeric assumptions wherever required

for solving problems

Q.1. Find the radius of curvature for the space curve
7(t) = (etcost)i + (e'sint)j + 2k. [CO-3] [4]
Q.2. Find parametric equations and a parameter interval for the motion of a particle that
starts at (@, 0) and traces the ellipse z—z + i—z = 1 once clockwise. [CO-2] [4]
Q.3. Show that sech™x = In (H\’m), 0<x<1. [CO-2] [5]
Q4. Use the fact that % (3x* 4+ x% — 4x) = 12x% + 2x — 4 to show that the equation
12x3 + 2x — 4 = 0 has at least one solution in the interval (0, 1). [CO-3] [4]
Q.5. Find the x-coordinate of the point on the graph of y = x* where the tangent line is
parallel to the secant line that cuts the curve at x = —1land x = 2. [CO-2] [4]
Q.6. Find the length of the arc of the curve y = x3/2 on [0, 4]. [CO-3] [4]
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023
M.Sc-I Semester (BT/MB)

COURSE CODE (CREDITS):20MS1MA111(02) MAX. MARKS: 25
COURSE NAME: Basics of Mathematics and Statistics

COURSE INSTRUCTOR:Dr.Neel Kanth MAX. TIME: 1 Hour 30
Note: (a)All questions are compulsory. '
(b)Marks are indicated against each question in square brackets.

(c) The candidate is allowed to make Suitable numeric assumptions wherever required for

solving problems
3 2 0 —
QLIfA=[1 4 0]show that A> — 74 + 103 is a null matrix. [5]
0 0 5 -
2 1 3 1 -1
Q2.For two matrices A = [ 4 1 0] and B =10, 2| verify that (AB)T = BTA" [5]
5 0l
Q3.Solve the linear system of equations using -C'ra:r'ner’s rule [5]

x+y+z=8, 4x+2y+z=11and 9x~3y+z=6

Q4. Simplify and find the result_in-th__e forma + ib [4]
3+2i 3-2i
a) (2—31) + (2+3i) '
b) (2+3f‘)2 '
2-i
N
Q5.Find the least positive value of n, if (E) =1 [2]
_ ' , _ . 21+ZZ+1
Q6.If?1 :—,2 —iandz, =1+, find —zl—zz+i| 4]
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023
B.Tech-I Semester (B.S¢)

COURSE CODE (CREDITS):22BSIMA112 (04) MAX. MARKS: 25
COURSE NAME: LINEAR ALGEBRA
COURSE INSTRUCTORS: BKP*, MDS MAX. TIME: 1 Hour30 Minutes

Note: (a)All questions are compulsory.
(b)Marks are indicated against each question in square brackeis.
(c) The candidate is allowed to make Suitable numeric assumptions wherever required for

solving problems

this case. ' (CO-1) [5]
e —-y+42 =3, x+ 2y — 3* = -—'2, G:rr+5y+.kz = —

Q.2 Let V be the set of all ordered pairs (x, y) of real numbers and let F be the field of real numbers.
Define (CO-3) [4]
(x, )+ e p) =+ xl.y + yl), V(%) (xuy1) €V
c(x.y) = (clx [¢ly), YCcEF,

Is V, with these operations, a vector space over the field of real number? Justify your answer?

Q3Let vy =(1, -1, 0), v, = (0, 1, —1),v3 = (0, 2, 1) and v, = (1,0, 3) be elements of R>.
Show that the set of vectors {vy, V;, V3, 14} is linearly dependent. (CO-3) [4]

Q.4 Suppose T: R* & R2 is a linear transformation with T(1,—-1, 0) = (2,1), T(0, 1,—1) = (-1, 3)
and T(0,1 O) = (0 1), where {(1,—1, 0),(0, 1,—1), (0,1,0)} form a basis of R3. Then find

a) The forrﬁflla for T(x,y, z), for any (x,y, z) € R®.
b) Null space and Nullity of T
¢) Range space and rank of T

(CO-3) [3+2+2]

Q.5 Let T: R? - R? be the linear transformation given by T(x,y,z) = (x +y, y — z). Let
By = {vy,v;,v3} and B, = {wy,w,} be bases for R3and R?, respectively, where
vy =(1,0,1), v,=(0, 1, 1), v4 =(1,1,1), wy = (1, 2)andw, = (-1, 1). Find the
matrix of T with respect to By and B.
(CO-3) [5]
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023
Ph.D.-I Semester (Mathematics)

COURSE CODE (CREDITS): 17P1WMA231 (3) MAX. MARKS: 25
COURSE NAME: ADVANCED LINEAR ALGEBRA

COURSE INSTRUCTOR: Pradeep Kumar Pandey MAX. TIME: 1 Hour 30M1nutes
Note: (a) All questions are compulsory. T

(b) Marks are indicated against each question in square brackets. _

(c) The candidate is allowed to make Suitable numeric assumptions whqg*eif-énlreqm'};éd for

solving problems.

1. Foranyu,v ER*anda € IR, consider the operations EB apd @ "deﬁned as:
u @ v = uv and a@u = u”. Prove or disprove thit: Igebraic structure (R*, @, @)
is a vector space over the Field R. ) [CO-1][5M]

2. State the Cayley-Hamilton theorem, andusmglt reduce the degree of polynomial
A3 — 542 + 21 for the matrix A4 = [g Z] [CO-1] [SM]

3. Suppose B = {(1,0,1),(1,~1; 0), :(?2:',::‘0,4—1)} is an ordered basis of R®. Find the dual
basis of B. L [CO-2] [5M]

4. Check consistency of the f"()llb%ﬁing linear system, and solve it by method of least squares

23 albl-

5. Usmg Gram-Schmldt method on the columns of matrix 4 find its QR decomposition

[0 3 4 4] {C0-3j [5M]

11 0
A= [1 0 1] - [CO-3] [5M]
0 1 1

*kok
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST-2 EXAMINATION- 2023
B.Tech-I Semester {BT/BI)

COURSE CODE (CREDITS): 18B11MA112 (04) MAX. MARKS: 25
COURSE NAME: BASIC MATHEMATICS-I
COURSE INSTRUCTORS: MDS MAX. TIME: 1 Hfﬁ;%? Minutes
Note: (a)All questions are compulsory, g

7e compRony s ’%%:
(b)Marks are indicated against each question in square brackets. Y

(c) The candidate is allowed to make Suitable numeric assumptions wherever rqu;ff‘%i" salvzng problems

‘3‘& y
3-x 2 2 “**ff
Q.1 For what values of x, the matrix [ 2 4—x 1 } is singuarX # (CO-1) [4]
e e a1 Y N
1 -2 3 RS
—_ &,
Q2IfA= ’ A 3 —ll and [ is the identity matrix of 0{(12‘1‘ 3, e?aluatc AP —3A+91, (CO-1) [4]
-3 1 2

1,% a& o{!’?-’n}
4:

{b) Find the vector equations of ;he plahg WBlch is at a distance of 5 units from the origin and which is normal to

the vector 41 — 3] + SF. 5 (CO-2) [3+2]
(CO-2) [5]
4j-212) +A(~-i+ 27+ k)
j—2k) +p(i+ 35 +2k).
%, .
Nk .
Q.6 Find thé:gdal vhltle of x and y if (CO-3) [4]
1 1 ,
=23
x+iy 141§
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023
B.Tech-IIT Semester (CE)

COURSE CODE (CREDITS): 18B11MA311 (3) MAX. MARKS: 25
COURSE NAME: NUMERICAL METHODS
COURSE INSTRUCTOR: Pradeep Kumar Pandey MAX. TIME: 1 Hour 30 M utes

Note: (a) All questions are compulsory.

(b) Marks are indicated against each question in square brackets.
(¢) The candidate is allowed to make Suitable numeric assumptions wheré’if‘" reQui'rea' for

solving problems.

Z
%
%

1. Using power method, obtain the dominant eigenvalue of the following 1 matrix:

Take initial eigenvector X, = [1 1 1]7. Write your angwet correct to 3 decimal places and
up to 4" iteration. [CO2] [SM]

2. Solve the following system of equations by
X+bhy+z=14, 2x+y+3z=1

e’s (LU decomposition) method:
Vit 4z = 17, [CO2] [5M]

3. Obtain the Lagrange’s interpglatfi ‘:pglynomial for the following data:

X : 0 1
Vi | %3 8 11
and, using so-obtained Lagr i ge s interpolating polynomial, find approximate value of the

function at x = 0. 4 [CO3] [5M]

4. Construct th ﬁileIded ifference table, and using Newton’s divided difference formula, obtain

the inte olatmg olynomial for the following data: [CO3] [5M]
X; 0 1 3 4
fi -5 1 25 55

5. Uée_: c; method of least squares to fit a straight line to the data given below:  [C0O4] [SM]

% 5 10 15 20 25
7, 15 19 23 26 30

*okok
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATION- 2023
B.Tech-111 Semester (CE)
COURSE CODE (CREDITS): 18B11MA311 (3)
COURSE NAME: NUMERICAL METHODS
COURSE INSTRUCTOR: Pradeep Kumar Pandey

MAX. MARKS: 25

MAX. TIME: 1 Hour 30 Mi

Note: (a) All questions are compulsory.

(b) Marks are indicated against each question in square brackets.

up to 4™ jteration.

2. Solve the following system of equationsby
x+5y+z=14 2x+y+3z=1 [CO2] [5M]

lynomial for the following data:
Xi 0 1
Vi, ' 8 11
and, using so-obtained Lagrdnge’s interpolating polynomial, find approximate value of the
function at x = 0.4 [CO3] [5M]

3. Obtain the Lagrange’s interpola

[CO3] [5M]

Xi

0

1

3

4

fi

-5

1

25

55

5. Uéégthé method of least squares to fit a straight line to the data given betow:

[CO4] [5M]
X 5 10 15 20 25
i 5 19 23 26 30

L= 2
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
T-2, EXAMINATION- 2023
B. Tech. I Semester (CSE/IT/ECE/CE)

COURSE CODE (CREDITS): 18B11MA111 (04) MAX. MARKS: 25
COURSE NAME: ENGINEERING MATHEMATICS-I ¢ z}ﬁ%
COURSE INSTRUCTORS: RKB, KAS, NKT, BKP, PKP, MDS*, MAX. TIME: lg:l ﬁ%ﬂﬁms.
Note: (a) All questions are compulsory. 1\%}

{B)Marks are indicated against each question in square brackets. égéj &

(c) The candidate is allowed to make Suitable numeric assumptions wherever req{?ed olving problems

(d) Use of scientific calculator is not allowed. iﬂ%%ﬁé

Q1 If=(1-2xy+ yz)‘l/z , Show thatx-g—; - yg—; =y y3, [2] [cO-1]
3] [CO-2]

D _ifinite? If so, what is its value?
{3+3] [CO-3]

(b} Show that ‘%ﬁ\ Y
%z; N mab
2Y3/2 . —
é px %@5 a2y dx = TR
’%gg
Q.4 Draw a rough sketch of the regu%:\?‘ki gratlon of
s t"é' B y=4 x=2
=, wg f [ X7+ X
{ y=0 x=y
and hence eve‘ggyate it b\?@anglng its order of integration. : [5} [CO-3]
“*%.:
Q.5 Find the % tions WL which the function f(x,y,z) = ; - yz increases and decreases most rapidly at
the pom%‘ig%f 1\1) Also, find the derivatives in these directions. [4] [CO-4]
by, %
\ix T ’
Q.6 (a) Flﬁ‘d,?ﬁftangent vector and equation of the tangent line to the curve whose parametric
re'ﬁresentatlon Is [2+3] {CO-4]

x=2t% y=t; z=3t3 at t = 2.

(b) Find the equation of normal line to the surface z = —x2 — y2 + 2 at 0,1,1).

.



