UNIVERSITY OF THE PUNJAB
B.A. /B.Sc. Part — 11
Annual Examination — 2019

Subject: Mathematics
PAPER: Optional

Roll No. vevvvvevinennnns

oooooooo

TIME ALLOWED: 3 Hrs.

MAX. MARKS: 100

Note: Attempt any FIVE questions in all, selecting at least TWO questions from each section.

SECTION-I

Q.1 (a) _ o [ oo 0%z _ 0%z (10)
‘ Let z = acr sin (y) . Verify that Tl
() | Evaluate - lim (1+sin X (10
ol b d a(l-?) 20t (10)
Find;{—’; when * = 147 ,y—l+l‘2 )
(®) | Evaluate lim (tan x)smz" (10)
Q3 (a) Find the Maqlaurin series of f(x)=cosx (o |
®) B T LN
If z= f(x,y)=e"cosy then show that ?—'{+~0 ]: =0 (19,
: : . .
Q4 |(a dx Ly
: Solve | —p=—====
: J xva' +x°
; (b (1+xlnx) (1)
®) Solve Je" Lljlf—x ldx ) |
Q.5 (a) Solve the differential equation (sin x +cos x)dy + (cos x —sin x)dy = 0. Ly
(b) Find the extreme values of the function f(x)=sinxcos2x | (i) i

es e ® ©°

P.T.O.



 SECTION-II

‘ Q.6 (a) Show tha the set of vectors {(1,2.3),(0\1.2),(0.0,1)} generates R°. (10)
‘ 7 (b) Determine whether the vectors are linearly independent or not? (10)
! v, =(L1L1),v, =(0,1,1),v, =(0,1,-1).
Q7 (@) [t 37 (10)
| Show thatthe matrix | 5 2 6 | isnilpotent
[—2 -1 -3
| (b) i1 2 -3 (10)
‘ If possible, find the inverse of the matrix || -2 | )
5 -2 3
Q.8 | (a) | Solve the system of linear equations (10)
2x+z=1, ‘ 2x+4y-z=-2, , x—8,'v—3z=2
T (b) | lind the reduced echelon form of the matrix (10)
‘ (1 3 -l 2]
| | |0 11 =5 3],
' { 12 =5 3 1
| 41 1 s
0.9 (@) l IR (10)
.‘ Show that ja b ¢ =(a=b)(b-c)(c~a). .
i at b c]}
’ (b) ([7+c')2 a o’ ' (10)
Prove that | #° (c+ u)2 b |=2abc(a+h+c)
% ¢ ¢’ (a -&—b)2
Q10 | (a) a 11 1 (10)
I a1 1
Show that | - “ I = (a - !)] (c/+3)
S 7|
I 1T 1 «a
. (b) Distinguish between basis and dimension of a vector space. Distinguish

| between linear independence and dependence of vectors.

(10)




UNIVERSITY OF THE PUNJAB

< . . ° 0 Q¢ eosossssvossssssonassace .

':3'1.v(,;3"’ Annual Examlnatlon et 2019 %% secsoeovoeseveseoos soee’

~ Subject: Mathematic General-1I TIME ALLOWED: 3 Hrs.
PAPER: (Mathematical Methods (Geomt, Series, Compl. No. LA, DE) MAX. MARKS: 100

PAFER Qs Vethols Geomt S0 O 0 s

Note: Attempt SIX questions in all by selecting T WO questions from Section — 1. TWO questions
from Section — II. One question from Section — 11 and ONE Question from Section —IV.

~ SECTION-I
Q.1 (a) Find the squares of al the 5" roots of% + 5123 i | ' 9
(b) If tan (o + i) = x + iy, show that K2+ —2ycoth2f=-1. 8
- .
Q.2 (a) Show that 2+j=[56"™ (2) . 9
400 i
() Findthesum of sinho + %ﬂ,* + 5—‘5‘3‘}@ - : 8
© arctann ,
Q.3 (a) Testthe series ;T«L—n? convergence or divergence. 9
. | , CZ @+ Ere )
(b) Use appropriate test 1o determine the convergence oOF divergence of 22: A+ . 8
D 4\n
. Q4(a) Tést the absolute convergence of the series ;%}r)ﬁ) ; 9
_ : , 2( 1.1, N
(b) Find the radius of convergence and interval of convergence of 21 1T49+34 .. YR 8
n:
-~ SECTION-II

Q5 (a) Prove thatin any (right angled) triangle, the median to the hypotenuse is equal to oné halfof
the hypotenuse. : _ ‘ 9

(b) Provethat[é+5,5+E;c+a]=2[é‘56].

Q.6 (a) Show that the line joining the points A2, -3, 1) and B3, 1, 2) has equations 8
1 1 1 .
Sx-2=5(y+3=7*2) |

(b) Find directional derivative of ¢ = eX-Y*2atP(1,1, 1) inthe direction of —3i + 5 + 6k. - 8

Q.7 (a) Transform the equations of the planes 3x — 4y + 5z =0 and 2x-y—2z=310 normal forms
and find measure of the angle vbetween them. 9

(b) Find equation of the plane through the straight fine x +y —2 = 0=2x-y+3z-5 and
perpendicular to the coordinate planes. 8

Q.8 (a) Find equation of the cone whose directrix is ax2 + (y — 2)2 = 4,z = 3 and vertex A=(0,0,0). 9

(b =~ Findthe direction of Qibla at Quetta, |atitude = 24° 51.5' N and longitude 67° 0'E. 8

SECTION-III
Q9 (a) LetAand B are distinctn xn matries with real entries. If AB? = BAZ and A® = B?, show that
A?+B2is not invertible. o - , , 8
~ (b) Show that the vectors (1,-2,4, 1), (2,'1, 0, -3)and (1,-6,1,4) are linearly independent. 8
, 1 2 3
; . . 2 1 0
Q.10 (a) Find rank of the matix A=| o _4 3 | 8
‘ 1 4 -2
: 3 -1 0 - :
(b) Find Eigen values of -1 2. -1} . 8
0o -1 3 '
SECTION-IV
Q.11 (a) Solve the differential equation y (2xy + &%) dx — eXdy =0. ‘
(b) Find equation of orthogonal trajectories for the curve " = a" cos no.

Q.12 (a) Solve y"" — 4y = 2 - 8x,y(0)=0,y'(0)=5.
(b Solve (x?D? + 2xD - 6) y = 1062 : y(1) = 1,y'(1) = 6.

o o o
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Note: Attempt SIX Questions by selecting TWO questions from Section-I, ONE Question from
Section-IT &Section-III and TWO questions from Section-1V.

SECTION -1

Q.1.(a)LetAand B be idempotent matrices i.e. A=A, B?=B show that
i . If AB=BA then AB is idempotent.

ii. If ATis idempotent so is A. Is the sum of two Jdempotent matrices idempotent? 1

(b). Prove that for an invertible matrix A, det A;O and det (A)= Teth 9.8)

Q.2. (a) Find the solution of the system of linear equations by Gauss Jordan Elimination method
2%, — X3 — X3 =43x + 4x, — 2x3 = 11,3%; — 2%, +4x3 = 11

3451

2 -1 8 .
(b) Find, by Adjoint method, the inverse of A= s -2 7j 9,8)

Q.3. (a) Show that the yz-plane w={(0,y,2):y, Z € R} is spanned by (0,1,2),(0,2,3) and (0,3,1).
of all funstions defined on R to R. Check whether the vectors

(b) Let V be the vector space
9.8

2, 4Sin’x, Cos?x are linearly indepent in V.
2 1 3 5

Q 4 (a) Find the rank of matrix A = iﬁ g é 162‘ and write an echelon matrix row equivalent to A.

12 8 7 10

* (b) Find the matrix of linear transformation T: R3 — R* defined by
T (%% ,%) = (uFx Xt X-—5K x:) with respect to the standard basis for R? and R*  (9,8) -

e | P.T.O.
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Note: Attempt SIX questions in all by selecting TWO questions from Section — 1. T WO questions
from Section — II. One question from Section — III and ONE Question from Section —1V.

~ SECTION-I .
Q.1(a) Express sin® in the series of sines or cosines of multiple of Bifx=cos 0 +isin 6. 9
{b) If sin (@ + ip) = cos a + 1 sin a, prove that cos?8 = +sin a. ' 8
; . ) . cos (X —V
Q.2(a) Iflogsin {x +iy) = u+iv, show that &Y= c—o;%m%. 9
: e N o ;
(b) Find the sum of the infinite series pysin 20 o T sin 46 +§7sin 60+ ...... 8
i . & . ____1_——.-—
Q.3(a) Test for the convergence or divergence of the series n§ (n+1)in (n+ )P ' 9
' ; ; - . 224 246 2468
(b)- Determine convergence or divergence of the series. 5t58VE8.1175841147 8

= | n—1

: ' = | !
Q.4 (8) Test the series Z'; L—(lzﬁ)—!i for *(i) absolute convergence (i) conditional convergence 9
= I sl ‘ _

(iii) divergence
' o n N
" (b) Find the radius of convergence and the interval of convergence for the series Z_:Oﬁ*-——
% n=t

X+2)
~ SECTION-II :
Q.5 (a) Prove that in any right triangle A, the=median fo the hypotenuse is equal to one half of the
- ' hypotenuse. : : ) 9

()  ProvethatA=5a+6b+7C,B= 7a — 8D +9¢ and C = 32 + 20b +5C are coplanar. 8

P.T.O.
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Note: Attempt S.IX Question.s by selecting TWO questions from Section-I, ONE Question
from Section-IT &Section-III and TWO questions from Section-1V.

‘Section - I
(Q.1. (a) IfAandBare symmetric matrices, then prove that AB is symmetric if and only

if A and B commute. 9,8
{ —a a-1 a+l '
l = |

T-a a+3 a+T

(3

. O, 5o, 4 3
(b) For value of ~ is the matrix singular?

Q.2. (a) Solve the system of equationsby Gauss-Jordan elimination method:
e mx,t 3xy = 3

3e 7 5xy = 0

Jxl—x2+x3:3 (9,8)
R U S
(b) Show that |% % y|=(B-7Nr-afa-pa+B+7)
& g7

Q.3. (a) Determine whether the set S = {(1’172): (1:0’1)3(2,13)} spans R’ (9, 8)

(b) LetVbe thgﬁ'léctor space of all function defined on R into R. Determine whether
the vectors sin’x, cos’x, cos2x are linearly dependent in V.
Q.4. (a) A linear transformation T :U —V is one-to-one if and only if N(T)={0}.
(b) Find the matrix of the linear transformation T : R’ — R* defined by
T(xgs Xg0 X3) = (X T X3y Xy F X35 X1 = X3 x,) with respect to the standard bases of
R? and R*. _ (9, 8)
Section - 11
Q.5. (a) Find a unit vector orthogonal to both (1, 1,2) and (0, 1,3) in R.
- (b) Find an orthogonal matrix whose first row is a multiple of (1, 1, 1).

Q.6. (a) Prove that the eigen values of symmetric matrix ar&lteal, (8,8)

}ﬁnd an orthogonal matrix P for which PTAP

ra
(7
(b) For symmetric matrix A=y

is diagonal. (3.8)

P.T.O.
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Note: Attempt SIX quuestion in all by selecting TWO questions
question from Section-I11 & Section-1V.

 SECTION ]
Q1(a) Express cos™ 0 in the series of cosines of multiples of 0.

. ) e ; . T 1.
(b)Find the sym of Infinite series sin 0 - S sin 30 + = sin'he ... ...

02(a) 1F 7 is a complex Number, then show that sin"*h Z = log(Z

(b) Prove thatall N ormal lines of the sphere x?

of the sphere.

Q3(a) Find the maximum value of f (x,7,2) =x* +y* + 2% subjectto x+y+z= 1.

(b) Verify that £y == fyx when f(x, y) = In(e*+ &) '

UNIVERSITY OF THE PUNJAB e reereeneereenenenenn,
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TIME ALLOWED: 3 Hrs.
MAX. MARKS: 100

from Section-I & Section-I1I, ONE

(9)
+VZZT 1), (’9)
+ y2 + 2% = a* pass through the center
| 8)
(9) |

Qd{a) Find the mass of a sphere of radius rif the density varies inversely as the square of the

distance from the centre.
T IS o B
(b) bvaluate [, J_y y dxdy.
SECTION il

9N
Z‘ o0 __~‘Z‘

Q5(a) Test the series o e
() : 41 n(n-+2y

(b)Whether Lhe alternating series is converges or diverges Z‘f(— 1)”"}'

© Q6(a) IFa=bgte then show that  (a,b) = (b, 7).
() Prove that 64 | 7% 4+ 16n — 1.
Q7(n) Solve the converges 11 %7 +1=0 (mod 29). .

(b) Investigate the Behavior of Eulers series

14

n24at

~ PT.O.



' T can 246 (2
Q8(u) Test the series  ).7° (2r)

L 135 (2n=1)
(b)‘l;')e'ffine Fermats num‘ber and Prove that they are Co- Prime. . ‘ : - : (8)' K
SIECTTION 111
Q9(a) Every subgroup of a cyclic group is cyclic. o IR ' S (8)
(D)IF o = ‘;A; o find the Inverse of & - ‘ ' T b (%'5')

in.O(;‘.\j If H isa Sl.xbgroﬁp of a Group G. Then show that 1/ H ={hsh,: h.,ll., h; € l—l} : H. (8)
(biLet G be a (TSMZHC group of order n geheratéd by a.Then For‘éach ;:)oSItivve‘_di‘\‘/‘isor dof n,
l.hmé%i:; a unique subgroup of G ofbrder d. | - ( g L (8)
: SEG—’J."IZON v
. lefl,(a).’:ihow th.a't an open sphere :inR is'just the-open Interval. : ’ ' ‘(8)‘ :

(b) Let x be a lirhil: point of a sunset A of a metric space X, Then é&/’eky.n_b’hd ‘ofx.con_t'a:ins

infinitely fhany points of A. ‘ co .‘ S e HE - (8) »

~Qi2(a) Let Aand L’ be any‘ two Subset of a Topologicai space. Thgn show that |
~h@(AUH)Q/anDU/anﬂ | cd ' | ~ B o (8)
(b) /\ :;Lxl:)se'l_: of a :nel:r'ié spéce is cidsed if and only if It conta.iﬁs its Béundé_ry. L ‘ (8)
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Note: Attempt SIX quuestion in all by selecting TWO questions from Section-I & Section-II, ONE
question from Section-III & Section-IV.

' SECTION 1

Q1(a) Express cos™ @ in the series of cosines of multiples of 0. i (9)
. ’ T - . T 1» . A . o
{(b)Find the sum of Infinite series sin 6 — sin 30 + - sinh@ .. : , (8)
Q2(a) 1F 7 is a complex Number then show thatsin™*h Z = log(Z + VZ* -+ 1). - (9)

(b Prove that all Normal lines of the spher x? + yz 4 g% =g pass througlj the center

of the sphere. : o , ' - ' (8),

Q3(a) (;incl the maximum value of £ (x,y,z) = x* + y" + 2" subjectto x+y+z= 1L (9) |
(b) Verify that f, = fx  when f(x,y) = In(e* ';I— e’) o . : : o (8)
- ‘Q/I»(a) Find the lT}’r".‘tSS.Of’a r)phere::!of radius r if the density varies Inversely as the square of the .
distance fram.the cenire, ‘ ' LA o (9)

" (b) Fvaluate j) JVSV y dx dy. R ' . (8) ‘;

SECTION 11

Q5 (a) Test the series ) :(7% ' AR L | (9)
(b)Whether the alternating series is converges or diverges A : %‘” (8) .
" Q6(a) Il"a‘:bq-u—ﬂ then show that  (a,b) = (b, 7). | ‘ » . > (9)
(bj Prove that 64 | 72'”'. 4 16‘11 - 1. | ‘ ; PRI (8)
Q7(1) Solve the converges 11 b7 +1=0 (mod 29). 3 | : o (9)

(b) Investigate the Behavior of Eulers series

{0 1 o gl 1 1 ) 3 __l_ .' E ‘
}43’,::[ :7"" "i_z ~+ 2-2"{"3_2' T 7 e g s i ‘ , (8) |

P.T.O.



Y iy " 3 g it T et BB i (21n) ' '
Q8{u) Test the serie T L
Bla) Tes CNES 4l 435, 0w (2n-1) (9‘)
(L)) l)(‘fm(, Fermats number and Prove that they are Co- Prime. V : : - (8)
SECTION Il
Q9(a) l,-'.vct'z'y subgroup of a cyclic group is cyclic. - ‘ o - (8)
(b) I (’{ zsd ;(LZ find the Inverse of @ ‘ R AT . (8)

Qii_()‘a)' I+ is a subgroup of a Group G. Then show that H. H = {hyhy : hihy € HY = H.. (8)

(biLet G be a cyclic group of order n senerated by.a. Then For each positive divisor d of n,
: P. B ¥V JE

t.l‘mz'é,ﬂflf; a unique subgroup of G of order d. _—_ _ "y | (8)

SEGTION LY

~Qu (a Show dml an opens J)h@i 2 in R is'just the opcn Interval. : : (8]
(b) Letx b»eh a Hmi‘t point of a sunset Aofa metric. space % T hen Lvery nbhd of x comams
il'xI"i\‘lilj’(&tW many points of A. i s | AT _ St g0 o : ‘(3).7‘
) Qi2(a) Let A and f’.’.- he any two éubset of a Topological space. Thgn show that |
It (AUE) 21 zL (/ )U /nL (B) | , o : s _ | < (8‘)
() /\ :mbselﬂ: bl a metric a} hace is Closcd if and only if It contains its Béundary. . “'s (8)

-
v

4
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Note: Attempt SIX quuestion in all by selecting TWO questions from Section-I & Section-1I, ONE
questton from Section-III & Section-1V.

 SECTIONT

Q.1 (a) Separate into real and imaginary part(a + i) (P+ia)- - (9)
, ) Y
(b)Find the sum of Infinite series sing — %sm 36 + 5sin 58 .iw (8)

Q2{a) If Zis a complex Number, then show that sin™* h Z = log(Z + vZZ+1). (9)
(b) Prove that all Normal lines of the sphere x? + y* + z2 = a? pass through the center

of thesphere. (8)

Q3(a) Find the maximum value of f (x,y,z) = x* + y* + z* subjectto x+y+z= 1.

(b) State and prove Eulers theorem. (9, 8)

o ' . ' {9,
Q.4 (a) Find the area bounded by the parabola y = x2and the straight line y = 2x + 3 (

(b) Evaluate f;’ ff‘y y dx dy. ‘ (8)
SECTION II
Q5 (a) Test the series .7 :/"72{{
| . \™ ‘
I (b) Test the series Y7 n (;) . ©, 8)

Q6(a) If a=bg+r then show that (a,b) = (b,7).(9)
(b) Prove that 64 | 72" + 16n — 1. (8) | | '
Q7(a) Solve the converges 11 xX°+1=0 (mod 29). (9)

(b) Investigate the Behavior of Eulers series

1

o 1 1 p |
n=1 ;z'=§+ E-z-+-3—2'...,...+-— ......... (8)

P.T.0.



— is divergent. - : o ‘ 9;8

Q8(a) Using Integral Test show that Harmonic serics ‘Zf -
. ) n

(b) Define a Prime‘Divisor and prove that every Integer n>1 has a prime divisor.

’ ‘ 'SECTION IIX

- Q%a)Let Gbea group.and H isa subgroup of G.Then the set aHa~! = {aha‘iz h € H} is a subgroup of G.

(b)If a=(3231>S)find the Inverseof & 8,8
Q10(a) If H is a subgroup of a Group G. Then show th%t‘ H.H = {hjh, : hy,h, eH} =H. (8)
{b)LetG bé a c'yc!ié group of ordle‘r n generated by a.Then Fof each positive divisor d ofn,
| Vtherelis a unique sdbgroupvof G of order d. | (8
SECTION TV . L.
Q11(a)Show that an open sphere in Ris just the open interval. (8)
- (b) I:et x be afimit point of a SQnset A of a metric space X, Then every nbﬁdpf x contains ‘

,inﬁnitefy many points of A. (8) o .
Q12(a) If A and B are two subsets of a metric space X.Then AC B Implies that A* € B®. . 8.8

(b) If A and B are two subsets of a metric space X. Then AUB = AUB




