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Subject: Mathematics A Course-II TIME ALLOWED: 3 hrs.
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Note: Attempt Six Questions by selecting Two Questions from Section-I, One
Question from Section-II, One Question from Section-III and Two Questions
— from Section-IV.

Section 1
Q-1 (a): For a nonsingular matrix A, show that (AT)~! = (A-1)T (9,8)

(b): If A and B are 3x3 matrices such that det(4?B?)=108 and det{A*B2) = 72 , Find det(24) and det(B™?)

Q-2(a): Solve the éystem of equations by Gauss elimination method.
X;+5x+2x; =9
x1+x,+7x3=6
=3x; + 4x3 = -2

(b): Without expanding show that: (9, 8)

@ +a™3? (@™ -a™)? abc
(6" +b™)? (" —b™") abc|=0
(P +cP)2 (P —c"P)? abc

Q-3(2) Find an equétiqn.deﬁning the subspace W of 2% spanned by V; = (1,-3,2)V, = (-2,1,2),V5 = (=3;1,6) by
expressing an arbitrary elements (x,y,z) € R? as a linear combination of ¥y, V3,.V;5. 4. 8)
(b) Find a basis and dimension of the subspace W of R* spanned by (1,4,—1,3), (2,1,—3,—1)and (0,2,1,-5)

1-—2105

Q-4(a): Find the rank of the matrix A= _11 —?6 ; :g 12 Also write an echelon matrix row equivalent to A.

2 -3 0 2 3

3 1 02 0
(b) The matrix [1 0 0 1 1] of a linear transformation T:R™ —» R™. 9, 8)
0 -1 11 1

Determine m, n and express T in term of Coordinates.

Section 11
Q-5(a): Let u,v be elements of an inner product space V over R then prove that

I<u, v>i< |lul] |1vl].

(8,8)
(b): Find an orthogonal matrix whose first row is (0,71_;,%)
Q- 6(a): Find the eigenvalue and eigenvectors of the matrix A=[__12 1 , (8, 8)

(b): Prove that eigenvalues of a symmetri;: matrix are all real. : . PT o

-



-

ion II1
Q-7(a): Solve the D.E (2x+y+1)dx +(dx+2y-1)dy =0

(b): Solve the initial value problem (2xcosy + 3x2y)dx + (x* — x2siny — y)dy = 0,
P ;

Q-8(a): Solve D.E.  dx+ (§ ~ siny)dy = 0

(b): solve the initial value problem :—;+ r tanf=cos26, rG)=l
Section IV

Q-9(a): Solve D.E.(D3 + 4)y = 4sinx

(b): Solve D.Ex%y" —2xy' + 2y = x Inx, y (1)=1, y'(1)=0

Q-10(a): Solve D.E.x? $-2 (x? 42x) 2 Hx+2)y =x%e*
(b): Find the general solution of x2 g - x(x+2) % + (x+2)y=x3
Q-11 (a): Evaluate
i. 4{’1—“‘}
i (et
(b): Evaluate
i 271 {51(71—6?)‘}

s o1 s241,
ii. £ {ln-—-—(s_nz}

Q-12(a): Using the Laplace transformation to solve the D.E.

B 4y — st
x —dx—5Sy=e

%+4x+4y=e‘“ y(0) =0

(b): Apply the power series method to solve D.E. ' = y(1+ 1)

-

(8,8)

y(0)=2

(8, 8)

(9,8)

(9,8)

(4,4)

(4+5)

(9, 8)
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Note: Attempt Six Questions by selecting Two Questions from Section-1, One
Question from Section-II, One Question from Section-III and Two Questions

from Section-IV. ,
Section 1
Q-1 (a): For a nonsingular matrix A, show that (AT)"! = (A1) (9,8)

(b): If A and B are 3x3 matrices such that det(A2B2)=108 and det{A*B?) = 72 ,F ind det(24) and det(B~?)

Q-2(a): Solve the system of equations by Gauss elimination method.
x1+5x2 +213=9
X +x+7x3=6

—-3x; +4x3 = -2
(b): Without expanding show that: (9,8
(@ +a™)? (a™—a™)* abc
(" +b™)? (" —b")? abc|=0
(P +c?)2  (cP—cP)¥ abc

Q-3(a) Find an equation defining the subspace W of R3 spanned by ¥ = (1,-3.2)V; = (-2,1,2), V3 = (=3;1,6) by
expressing an arbitrary elements (x,y,z) € R? as a linear combination of V3, V2,V3. 9. 8)

(b) Find a basis and dimension of the subspace W of R* spanned by (1,4,—1,3),(2,1,-3, —1)and (0,2,1,—5)

1 -2 1 0 5

Q-4(a): Find the rank of the matrix A= "11 -?6 ; :3 122 Also write an echelon matrix row equivalent to A.

2 -3 0 2 3

3 1 0 20
(b) The matrix [1 0 0 1 1] of a linear transformation T:R™ - R™.

0 -1 1 11
Determine m, n and express T in term of Coordinates.

6.8

Section 11

Q-5(a): Let u,v be elements of an inner product space V over R then prove that
I<u, v>I< |lul] JIvi]. (88

. Fi i (0L 2
(b): Find an orthogonal matrix whose first row is (0, 7 JE_)

Q- 6(a): Find the eigenvalue and eigenvectors of the matrix A=[_12 i (8, 8)
(b): Prove that eigenvalues of a symmetrii: matrix are all real. PT o

r
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Section IIT
Q-7(a): Solvethe D.E (2x+y+1)dx +(4x+2y-1)dy =0 = - (8,8)

- (b): Solve the initial value problem (Zxcosy + 3x%y)dx + (3 - x2siny — y)dy =0, y(0) =2
P ‘

Q-8(a): Solve D.E. dx+ (f-—-siny)dy =0 . e (8, 8)

(b): solve the initial value problem S+ r tang=cos?9, r(Z)=1

Section IV
Q-9(a): Solve D.E.(D? + 4)y = 4sin?x _ ‘ (9,8)
(b): Solve D.Ex?y" = 2xy’ +2y = x Inx, y (1)=1, y/(1)=0 |

Q-10(a): Solve DEx* £2. (22 +20 L +(x+2)y =x%e* - - (9,8)
(b): Find the general solution of x2 ?;—:' —lx(x+2) :—lx)-’ + (xH2)y=x3
Q-11 (a): Evaluate - , (4,4)
i L{"‘t—'“} |
ii. ya {e3t+5}
- (b): Evaluate
(4+5)

. - 1 .
L om0

s%41

i -1 1.
ii. £7In (s—1)3}

Q-12(a): Using the Laplace transfonﬁatiod to solve the D.E. (9, 8)

%-— 4x—5Sy=e™  x(0)=0
%+ 4x+4y=e* y(0)=0

(b): Apply the power series method to solve D.E, ' = y(1 + )

B
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Note: Attempt Six Questions by selecting two questions from Section-1 Two Questions
from Section-11, One Questions from Section-III and One Question from Section-IV.

Q1(a)

(®)
Q2(a)

()

Section -1
|tx=oose+isin0,showthatx"+%=200sn9andx“—%=2isin6. 9
Showthat 2 +i =B &/ (2, 8
mogsin(x+iy)=u+iv,showthatoosh2y=cos2x+2e2". 9
Evalualemesumofmeseries,1+1§cosze—£zws4e+%;%émsse+..... 8

n
Q.3(a) Determine whether the sequence(—zz'nj converges or diverges. If it converges find its limit. 9
. 1.2
(b) Apply any appropriate test to determine the convergence O divergence of series 1+ 13t
123 1234, 8
135 1357 _
Q4 (a) Determine whether the seres % (-1 ~ ' n—'('n"—,-zg) converges absalutely, converges
conditionally or diverges. 9
2 X R
(b) Shgwthate"=;z:.0;g=1+x+ﬁ+§+... 8
Section - Il
Q5 (a) Use scalar products to prove that the triangle with vertices A (1,0, 1), B (1,1, 1) and C(1, 1,0)
is a right isosceles triangle. 9
A A A A A A A A A A A A
(b) Whether the vector —8i + 3j + 2k, 3i ~2j+ 4 6i+T7j + 3k and —13i + 17j —k are
coplanar? 8
Q6(a) lfa= oxT - 3yz] +x%zk and ¢ = 22 - Xy, then find 3. V¢ at point (1, -1, 1). 9
()  Ho=ln|r| thenfind Vo. 8
Q7(a) Find distance of the point P (2, -1, 4) to the line with equation T=a+tdwherea=3,-1,-1]
, andd=[1,21} 9
(b) Find an equation of the plane that passes through the points (3, 2, -1) and (1, -3, 4) and
contains a line parallel to 21 — 4] + 3K. 8
Q.8(a) Find an equation of the sphere which passesthroughlhecirt:lex“y2 +22=9 2+ Jy+42=3%
atthe point (1,2, 3). 9
(b) Find the direction of Qibla of Badshahi Mosque, Lahore lattitude = 31° 354’ N and
longitude = 74° 18.7' E. 8
Section - lli
10 3
Q9(a) Find inverse of the matrix A = E 2 4 1‘\. 8
i1 30
1 2+x 3!
(b Solve the equation {2 1 3+x| =0forx. 8
3 2+x 1
bc ca ab
1 1 1 .
Q.10 (a) Prove that the determinant | 3 c vanishes. 8
a v ¢
(b) Determine whether the vectors (1, -2, 4, 1), (2, 1, 0,-3)and (1, -6, 1,4) in R* are linearly

Q.11 (a) Soive (1 + 2y’ dy =y cos xdx , y)=1.

(b)

Q.12(a)Findthegenefalsolutionof(Dz—2D-3)y=Ze‘—10sinx.

(0)

independent or linearly dependent.
Section - IV

Find tt\eormogonaltrajectoriesomwcurvexzyz=c.

o o O o©

Solve (2 D2+ TxD +5)y=x".

TIME ALLOWED: 3 hrs.
X. MARKS: 100_
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Note: Attempt any Five Questions in all, selecting at 1
section.

east Two questions from each

' SECTION-I o
Q1 |(@ [Solve x*—2x+2 >0 | (10)
(b) 1 n ) . . . ‘ (10)
Evaluate lim (1 + ._) when n tends to infinity through positive integral values
N=pc0 n
only.
Q2 |(3 ; 7 20 (10)
et f(x)= x*sin if x
0 If x=0
|
Discuss the continuity of f at x =0 !
(b) | Find the Maclaurins series of f(x)=tanx (10) .
Q3 | (® |Find (1 sinx)™" o) .
® | Evaluste [J;cosfdx ) |
Q4 |(a) (10) ‘
Solve |—F=—===
'[x\) a +x o
b)
®) Solve je, (1 +xIn x)dx (10
x
SECTION-II
Qs (@ . 1 2 -3 a10)
Lif possible, find the inverse of the matrix |1 -2 1
‘ 5 2 -3 1
(b) | Deterrnme whether the vectors are linearly independent or not? (10) 1
v =(1,1,1),, =(0,1,1),, =(0,1,-1). ‘
Q6 |(a l Solve the system of linear equations i (10)
2x+z=1, 2x+4y-z=-2, x—-8y-3z=2
, (b) | Find the reduced echelon form of the matrix (10)
1 3 -1 2 3
| 1o 11 -5 3
i 2 -5 3 1 |
‘_ 41 15 ;
Q7 @ 11 1 [ (10)
E ! Show that a b cl=(a-b)(b-c)(c-a). .
| ' a@ b
, ®) b+ cj)" a’ a’ 10
' i Prove that | &° (c+ a)2 p* |=2abc(a+b+c)
¢ ¢ (a+b)
Q8 |(@ | a1l 11 (10
5 1 a1l 3
:Showthat L1 a1 =(a-1) (a+3)
[ ; 111 a
®) |I1f A4is any non-smgular ma’mx, then show that (A") =4 (10)

I
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Note: Attempt SIX quuestion in all by selecting TWO questionfs from Section-I,
TWO questions from Section-II, ONE question from Section-III and ONE

questions from Section-IV. - gperong
" Q.1 (a) Separate into real and imaginary part(a + i)+ 9,8

(b) Prove that cos4f = 8cos*0 — cos?8 + 1

Q.z,(a) Pyovg that tqn"z = %log (%E , . . 98 '

(b) Examine flxy) =2x%—4x+xy* -1 for relative extrema.

Q.3 (a) A rectangular plate expands in such a way that its length changcs from 10 to 10.03 and its breadth
changes from 8 to 8.02 .Find approximate value for the change in its area. : / 9.8

. - z'*ya ‘I y . . e ,‘~'¢ e ide L w
® Lét - flry) = {z”fy’ i (o) # 00 pyamine the continuity at (0,0). Do f; (0.0) and £,(0.0)
0. if(y)=(00) Con
exist. - .
Q.4 (a) Find the area bounded by the parabola y = x? and the straight line y = 2x + 3 98
(b) Use the cylindrical coordinaté to evaluate [ = [ff z, /x2'+ y? dv, S is the hemisphere -

x4y  $22<4220

) SECTION If
: ‘ ' ' sinvn
- Q5(a)Test the s~erie§ for abso!ute anergcnce ,conditional convergence or divergence 2? TT’TT
. - ) 1 .
(b) Test the series ~ 3,5 m | 9,8
Q6(a) If a,b € Z,where a,b are not both zero and (a,b)=d then show that 3%) =1 98
" (b) Find the solution set of the équition 23x — 49y = 179.
Q7(a) Find the remainder when 72 is divided by 8." B 9.8
* (b) Prove that if ¥ a,, converges.then Lm e, =0,
Q8(a) Using Integral Tes; show that Harmonic series Z?-’}- isdivergent. 9,8

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

SECTION Il

Q9%(a)Let G be a group and H is a subgroup of G.Then the set aHa™? = {aﬂa‘lz h € H} is a subgroup of G.

(b) De;ermine whether the Permutation is even or odd (; : g :’ 2 i) : 8,8

Q10(a) State and prove Lagrange Theorem. . 8.8

(b)LetHK be subgroups of an Abelian group G. Then show that the set HK = (hkthe€ H k€ K}Isa
subgroup of G.

o SECTION 1V . ‘
QI i(a) Let X be a metric spaéé and Let {x,} be .a single ton subset of X. Theﬁ show that X- {xo} is open.
(b) Sh‘ow thatd: R X R — R defined by d(x,y)= E - i] for altl‘x,y € R — {0} is metric. ) 8,8
Qi2(a) If A and B are two subsets of a metri¢ spa;e X.Then A € B Implies that A4 < B4, ‘ A §,8 |

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

-



