BITS PILAN!, DUBAI CAMPUS
DUBAI INTERNATIGNAL ACADEMIC CITY
FIRST YEAR - Il SEMESTER (2012-13)
MATHEMATICS-H (MATH F112/MATH C192)

COMPREHENSIVE EXAMINATION (CLOSED BOOK)

Date: 30.05.2013
Time: 3 hours

Max. Marks: 120
Weightage: 40 %

Answer Part A, Part B and Part C in separate Answer Books.

Answer all the questions.

PART A
1. Solve the system of linear equations by Gauss-Jordan method:
—3x,—2x,+2x,, =14, 3Bx,+x,-x,=-8, 2x +2x,-x,=-3 [10]

2. Determine whether S = {13 =L, =228 +387 — A +3} forms a

basis forPg .. It not, find the basis and dimension of the subspace they span. [10]

3. Let L:R* — P,be defined by L(a,b,c) =(a+b) x* +(b+c) x+(a+c). Findbases

for Ker L and Range L. Also verify the dimension theorem. [10]

4. Find the eigenvalues and eigenvectors of the foHoWing matrix. [10]

: I 2 1
A=16 -1 0
-1 -2 =1

PART B
5. Show that /' (z) does not exist, for the following function. [10]
2
z , z#0
flzy=4 7
0 z=0

(z = ) is differentiable in the indicated domain
| - [0}

1
8. Show that the function f(z) = ;‘,
and also findf' (z).

Page 1 of 2




7. If C is the boundary of the triangle with vertices at the points 0, 3i and -4, oriented in

the counter clockwise direction then find upper bound of _[ (ef ~Z)dz|. [10]
. C
8. Find all the roots of the equation z* +64 =0 10}
PARTC
l-cosz
9. Evaluate the integral j - dz where C: ,Zf =3. [10]
s Sinz
COs zZ

10. Find the value of the integral j 3 5 42 \where C is taken counter clockwise
w{z-1)(z-5)

around the circle IZ - 4| =2 _ [10]

z
11. Find the Laurent’s series expansions for f(z) - (z—2)(z +3) in the regions

a)2<fz|<3p)|z-2<1. [10]

xsinx

12. Find the value of the improper integral J.(xz L 1)2

¢ [10]

All the Best
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
First year — Second Semester 2012 — 2013

Mathematics Il (MATH F112/MATH C 192)

Test - 2 (Open Book)

Max. Marks: 60

Date: 25.04.2013
Weightage: 20%

Time: 50 Minutes s
Answer ALL the Questions

1. Find the eigenvalues and the corresponding eigenvectors for the matrix (12)
5 =2 0
-2 6 2
o 2 7

2. Find the kernel and range of L for the linear transformation : R’ — R given by

3 1 4
A3 X3

1 1
I 2 -1
Lix, :( J %2 | Also verify the Dimension theorem (Rank- Nullity theorem).(10)
_ 1 :
3. Let L: £, — R? be defined by L{(p(x))= [P'(l)z J.p(x)d.x} with respect to the ordered basis
0

S={x*+x,x*+1,x} and] = {(1,1),(1,2)} for P> and R? respectively. Find the matrix of the
linear transformation L with respect to the bases Sand T, (13)

4. Find all the roots of the equation 2t 41— l'\/g =0 in Cartesian form. (10}
. z+5
5. Find the upper and lower bound of m if z lies on the circle ’ z {: 2. (8)
.G
1 i
6. Show that all the values of \/5 B _\/5 lie on the real axis of the complex plane. (7)

Good luck!
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai

First year - Second Semester 2012 — 2013
Mathematics Il (MATH F112/MATH C 192)

Test - 1 (Closed Book)

Date: 07.03.2013 Max. Marks: 75
Time: 50 Minutes Weightage: 25%

Answer ALL the Questions

1. Solve the following system of linear equations by using Gauss Elimination method. (12)

x+2y+3z=9
2x—y+z=8
3x—z=3

. Solve the following linear homogeneous system of equations using Gauss Jordan
method: (13)
X +2x,—x,+3x, =0
2x, +2x, —x,; +2x, =0
X, +3x,+3x, =0

(e BNV IR N )

1 3
. Find the inverse of the matrix A= |2 3 |using Gauss Jordan Method, if it exists. (13)
-l 8

. Let V be the set of ail polynomials of the form af v b+ ¢,where @, b and ¢ are real

numbers with b = a + 1, defined under the usual addition and scalar multiplication.
Check whether V is a vector space. [f not, justify all the properties which fail. (12)

. Consider the set W of all vectors in R* of the form (&, b, ¢,d),where b = 3a - 5d and
¢ =d +4a. Under usual addition and scalar multiplication, is W a subspace of R ?

Justify your answer. (10}
1 2Y(2 -1)/-3 1 _ 1 0
. (a)Let§S = , , . Determine whether v = belongs
1 0,1 2 0 1 0 1
toSpan S ? Justify your answer. (8)

(b) LetS = {xz +4x-3,2x+x+5,7x - 11}. Check whether S spans P, Justify
YOUr answer. (7)

Good luck!
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BITS PILANL DUBAI CAMPUS
DUBAI INTERNATIONAL ACDEMIC CITY
SECOND SEMESTER 2012-2013
TEST -1 (CLOSED BOOK)
COURSE NO. BIOF 111 10-3-2013(Weightage25%)  MAXIMUM MARKS: 50
COURSE NAME; GENERAL BIOLOGY DURATION: 50 Mins

Q1. (a) Differentiate between the following (6 Marks)
(i) Chromatin and Chromosome (1 major différence)

(ii) Lysosomes & Peroxisomes (2 major differences)

(iii) DNA & RNA (2Zmajor differences)

(b) What factors are important in deciding the permeability of the plasma membrane?
Explain. (3 Marks)
(¢) Structure and function of proteins are interrelated, justify the statement with 2

examples. (5 Marks)
(d) How an organism is able to differentiate between what belongs to its body and what

is foreign? Explain with an example. (3 Marks)

Q2. (a) As an Engineering student justify how the study of biology is helpful in raising
the living standard and contributing in future developments? (Answer in Points only)

(4 marks)
(b) Mention the mode of transport of the following molecules; Oxygen, Glucose, Sodium
ions, across cell membrane in a tabular column and differentiate between the methods of

transport. (6 Marks)
(c) What is individual adaptation, explain with 3 examples? (5Marks)
Q3 (a) Cellulose is an important polysaccharide used in constructing call walls of plant
cells. In which it is useful for humans? Explain. (2Marks)
(b) What will happen if Microtubules are removed from an animal cell? Explain (points).
(4 Marks)
(c) List out the components of a bacterial cell and mention their function. (8 Marks)

(d) In which way the process of phagocytosis is significant for an organism /cell? Explain
with 2 examples. (4 Marks)

soocoooooaaex o xoxxxxxxx GOOD LUCK X XX XX XX XXX XXX XK XKKXX




- BITS PILANI, DUBAI CAMPUS { B ]

PUBAI INTERNATIONAL ACADEMIC CITY, DUBAI
FIRST YEAR — SECOND SEMESTER 2012- 2013

X Quiz 2

Course Code: MATH F112/MATHC192

Course Title: MATHEMATICS Ii
Duration: 20 minutes

Date:16.5.2013
Max Marks; 21
Weightage:7%

e, Name of the Faculty: . ...... .. . . .
Answer the following questions:

1. Check whether () = /7 " (r #0) is analytic. If so, find f'(2)

U &Y e (S V=T i,y
u7 -~ 1 -~V -
5 o2 (O Vi = 57 Vzﬂir\@fz)

Qo - 1 X -
o= L sinteny v - L esor,y
[ince 1ty Poetial  desnediven

QA Q@f\ﬁ YAWUOULA Q’J‘ch

the cg C9p Uy = Vg $ Ug = ~YVy f

§ez) 2 emaliyiic

{ @ .
G- = Quy%l\/{)

VO,

- { Yﬂ‘/’z,e

=
N
202

PTO




2 If M(th)::excos)’BfmnﬂomgfmdhshawmnmcomugmeV(x,y)_ (5)

U = er(j,g:}g\ﬁ'
U= —e™ ging .
Woa v Aakisfies Yhe CR ©qs
N = =y
= e’ Alny
g“ﬂ' Prutieddy o koo .
NGGw ) e® ding + Hly) o)
VY = WUy
- Q%C@O\d
\gifk?j Pm’ﬁc&% LY fo oy
VOUWY s e aing + B0 @

Exom (O 32)

VET D 2 e sinyg o

PTO




3. Showthat Log(—1~i)* #2 Log(—1-1)

HS - L@cdc—l‘i)z - LO%CZW
= fn2 o+ 1T,
RN 2 Loge-t-1) = o Wz~ %ﬁ/&]

= oo - 2T,

LIS & QeSS

PTO




4. Find all the values of [

4

je~/3 - e]j

| (edz _

—

o [ Rn@z)+ ¢ (28 w2em) |

; ﬂ:D}:‘r))—fz
’ U2y ﬁC?_g A2 1)
o e e
~@§+zﬂ'ﬂ)
s [Qc% C1~Q\n7ﬂ+f,%{v\c\kg‘n2)]

“:\:O}i‘ /-‘t(?_'v .




BITS PILANI, DUBAI CAMPUS | A (
DUBAI INTERNATIONAL ACADEMIC CITY, DUBA! , Eal
FIRST YEAR — SECOND SEMESTER 2012- 2013
Quiz 2

Course Code: MATH F112/MATHC192
Course Title: MATHEMATICS Ii
Duration: 20 minutes

Date:16.5.2013
Max Marks: 21
Weightage:7%

Bame .......................... IDNo:............. Name of the Faculty: . .......... .. !
Answer the following questions:
. 3\f i013 ) . , '
1. Check whetherf(Z) =ANF e (r # 0) is analytic. If so, find f (Z) (6}
W= 2y Cer(s)y ) Nz 2y An(Ofs

2 ~ 2
.r-/- -~ 3!
s L My Ve T Bin(ony

t .
V3. _ 73
Ue . -5 Y PR (8n) Voo LY ™ cen(On)

Ance Vg cosdied  dedvaives ane Corhnuouns oond
ABAsRien A crR 2af Sy Ve £ g =¥ Vy

f£C2D < QW\Q%HC

- S \
Qle gy, o ( Uy iy

= A “fﬁg/ie;l@’g
3
- A
73

PTO




2.1 u(x,y) = e’ cos x s harmonic, find its harmonic conjugate v(x, Yl s

Ua = e ainx
th > 63&%3( .
e 2V AaisHen Yhe oe €ak
VS — Wy
S PyN

Q‘w\% Pectially oy Fo o

Das r
NCx gy - € 0mina & b)) (D)

Sivg padielly  wavie
VCAH, ) = — eﬂ&i\mt v B, ) @

Erom (O 3

VCo Y - € A+

PTO




3. Showthat Log(—1+i)* # 2 Log(—1+1)

e - LD@C-HUL: Log (-21)

= In2 -1

RS QL@?} (=t = CLE Vnd= ’*r_\%ﬂ/u}

= Ypo 12Ty

LS RS

PTO




i
e — z'e\/g
4. Find all the values of 4 : (5}

Q( _Q.on Q%— (Q% \

) E,Q\f\@/z\ + .\T/S—%Zﬁﬂ)]

- e NTo,tv te -

}

L (94 @;5 £ 20T
- =2 . e

. Lz [ cos (1-202) —Av'\is‘mC\rth'l)]

M =0, -kl f2..




BITS PILAN}, DUBAI CAMPUS : ( B ’
DUBAL INTERNATIONAL ACADEMIC CITY, DUBA!
FIRST YEAR — SECOND SEMESTER 2012- 2013

. Quiz 2
Course Code: MATH F112/MATHCA92 Date:16.5.2013
Course Title: MATHEMATICS I Max Marks: 21
Duration: 20 minutes Weightage:7%
[Name .......................... DNo:............. Name of the Faculty: . ........ ... . J

Answer the following questions:

1. Check whether f (z) = \/f’_' e’’’ (r #0) is analytic. If so, find f (2) (6)

PTO




2 u(x, y)_: e’ cos Y is harmonic, find its harmonic conjugate V(X, V) | (5)

PTO




3. Showthat Log(=1-1)* #2 Log(~1-1)

PTO




4. Find ail the values of

4

ie«gﬂ? i




BITS PILANI, DUBAI CAMPUS
DUBA!_ INTERNATIONAL ACADEMIC CITY, DUBA!
FIRST YEAR ~ SECOND SEMESTER 2012- 2013
Quiz 2
Course Code: MATH F112/MATHC1S82 Date:16.5.2013
Course Title: MATHEMATICS li Max Marks: 21
Duration: 20 minutes Weightage: 7%

Answer the following questions:

1. Check whether f(z) = 3/ ¢'? (7 # 0)is analytic. ¥¥so, find / (2) (6)

PTO




2.

. _ . o
i w(x,y) = e’ cosx g harmonic, find its harmonic conjugate v(x, ¥)

(5)




3. Showthat Log(—1+1)° #2 Log(~1+1)

PTO




4. Find ail the values of

e—z’ex@i

4

(5)




BITS PILANI, DUBAI CAMPUS

DUBAI! INTERNATION ACADEMIC CITY, DUBA! A
FIRST YEAR - SECOND SEMESTER - 2012- 2013
' Quiz 1
Course Code: MATH F112/MATH C192 Date: 04.4.2013
Course Title: MATHEMATICS 1} Max Marks: 24
Duration: 20 minutes Weightage: 8%

Answer the following questions:

1. 58S ={(1,-2,3), (4,2, 1), (2, a, b)}, find the values of constants @ and & for which

the following set of vectors R’ are linearly dependent. (5)

2. Find the basis and dimension of the subspace of £ consisting of all vectors of the form
cax® +bx* +cx +d where b =3a~-5d and c =d +4a (5)




3. Let L: R* — R*be the linear transformation such that L(1,1)=(0,2)and
L{,-1)=(2,0). FindL(1, 4). (5)

4. Checkwhether L : R* - R defined by L(*. ¥) = ¥ = ¥|is a linear transformation
Justify your answer. (4)

5. If L:R* = R” is alinear transformation defined by L(x, y)=(x+y,x+ V) check
‘whether L is one-one and onto. Justify your answer. (5)
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Quiz 1
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Answer the following questions:

1. 1S = {(1, -2, 3), (2, 6, ~ 5), (4, a, b)} ! find the values of constants ¢ and & for

which the following set of vectors R’ are linearly dependent. (8)

2. Find the basis and dimension of the subspace of P;, consisting of all vectors of the form

ax® +bx> + cx +d where b=3a+5dand c=d —4a (5)




3 Let L:R* —> R? be the linear transformation such that 2(1,1) = (0, 2) and
L, -1D=1(2,0). FindL(4, - 1) . (5)

L:R* SR _
4. Check whether L1 R" —> defined by L(x, y) Ix Ty f is a linear transformation.
Justify your answer, (4)

£

f L:R* — R? is alinear transformation defined by L(x, y) = (x— y,x— ¥) check
whether L is one-one and onto. Justify your answer. (5)
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Course Title: MATHEMATICS 11 Max Marks: 24
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Answer the following questions:

1. S ={(1,-2,3), (4,2, 1), (2, a, b)}, find the values of constants @ and & for which

the following set of vectors R are linearly dependent. (5)

ci1,-%5)rca0h 2, 1)%(2;_(9_,0,&:)3; o

|
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Jimoonly dependert tb T
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| o
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2. Find the basis and dimension of the subspace of I consisting of all vectors of the form

ax’ +bx’ +cx +d where b =3a~5d and c =d + 4a (5)
ax® ok ot d = ax®y (Bq«-S‘Aﬁ St Cd*m3?“f°L

= a3 aat o)+ C-SxT A+
(2
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Let L: R®> = R’pbe the linear transformation such that L{1,1)=(0, 2) and
L1, -1D=(2,0). FindZL(1, 4)

(%)
CUuD = %C\,\W_}?:Ci,~\\ (2>
LOy,uy - S Llyn_ Z L0
: %Co,l\w =20y

4. Check whether L : R? > R defined py L(x,y)= |x
Justify your answer.

¥l is a linear transformation.

(4)
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if L:R> — R? is alinear transformation defined by L(x, y) = (x+y,x+y) check
whether L is one-one and onto. Justify your answer.

(5)
Kea L. - P

()= Caty vy = (0,0

2L = -—hK; %:\C .
Kea = k (-1,

L v nee -1 ——(2
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Answer the following questions:

1. #85 ={(1,-2,3),(2,6,-5).(4,a,b)} findthe values of constants @ and & for

which the following set of vectors R?are linearly dependent. (5)
Gy C \1“1\?’3+ C'L(‘Qt“é‘z‘g)r% Cx quo’b) = O

| 2. ZT | 0 .
O [o Q% _'__{4)
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g\, Rineedty

Tk ack ,b:%%;iE —

io

2. Find the basis and dimension of the subspace of £ consisting of all vectors of the form
ax® +bx? + cx +d where b =3a+5dand c=d —4a (5)
Ay C’g;-qA—SCO LS CA-badx + d

V)

A Palon e axad
Aalabaza®—yx) + 2 CoATA X )

- 5
Rom%d L = Span § wshe
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3. Let L1 R* = Rpethe linear transformation such that £(1,1) = (0, 2) and

LL-1)=(2,0). FindL{(4,-1). (5)
C&,-D= 2 LD + 5 (¢, ~
“; = DI 2>
LCu, -0 - o LQ\,{B +S e, -
Tz 2

. 2 (o5 (2,9
23 z

- (% ,5)

L:R* >R -
4. Check whether defined by £(*. ) x+ y' is a linear transformation.
Justify your answer. (4)
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5 If L: R* — R’ is alinear transformation defined by L{(x, y)=(x—y,x— y)

, check
whether L is one-one and onto. Justify your answer. (5)
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