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NEW COURSE
B- COURSE OF MATHEMATICS TIME ALLOWED: 3 hours
PAPER: B MAX MARKS: 100

Attempt 8IX questions in all selecting TWO questions from section (I), TWO
questions from section (1I), ONE from section (IlI) and ONE from section (IV)

SECTION -1

n
. 1+sinx+1cosx T N E
1. a) Prove that _ — =cosr(—— ]+1s1nn(—— ]
1+4sinx. —1cosx 2 2

b) Sum the senes to infinity. 9
cosO - %c0s20+ §c0s30 —4c0840 + .........

g X+ ' X+
2. a) Prove that tan [x lyJ =242 Y

In
X -1y 4 2 X-y

b) Find the direction of Qibla of SHAH FAISAL MASJID, 9
Islamabad, given that

Latitude of Islamabad = 33°-40" N
Longitude of Islamabad =73°-8" E

o9

if x>y>0 8

- : H 2
3. a) Examine the continuity of __T"_Y.__z_ if (x,y) # (0,0) 8
‘ x" +y

at (0,0) 0 if (ji, y) = (0,0)

Do f, (0,0) ‘and , (0,0) exit? S

b) I f(x, y):xzm-( )iw tan“[") 8
X y '
2
show that: of = X - y
_ 0xdy x? +y?
4, a) Ifu = f[x, %r) isa homogcneous function of degree n, then prove 8

that: f +2xyf +y’ f n{n-1)f.

b} Examine f{x,y) = 2x2-4x + xy2 - 1 for relative extrema.
SECTION - 11
=1
s, a) Prove that the series Z ;;,‘ is divergent when p < 1 8
n=|

and convergent when p> 1

b) Use alternating series test to check the series 9

Z( I),,[n+4)

n=1 n + n
for convergence or divergence.

6. a) State Cauchy’s root test for convergencc or divergence of 8

2 n
infinite series apply, this test on Z
convergence or divergence. n=l n’

to check
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b} Find the radius of convergence and the interval of 9

convergence of the power series. (_1)n+1 (x +1)™
. ~ (a+1)’ 5°
71, a) Evaluate H————T dA where D is the region in the 8
+y
first quadrant enclosed by the circles
x2+y2 =a2’ x2+y‘2 = b2’ 0<a<b
b} Find the volume of a right pyfamid whose height is h and has 8
a square base with each side of length a.
1
8. a} Evaluate the improper integral I X In x dx 8
b) Evaluate ”I 15 x?% z? dx 0dy dz 8
8
where S is bounded by x2+y2 =1 and x2+22 = 1
SECTION - III
9. a) Let {G,-) be a group. Such that (abj* =an b= for three 8

SECTION - IV

11.

12.

consecutive natural numbers and all a, b in G. Show that G
is abelian.

b) The Union HUK of two subgroups H and K of a group G is a 8

gub groupé of a group G. Whose 8

order are relatively piitte, Wove that HNK = {e}

hy

b) Define a trans sxtio “and determine whether the
permutation :xs even or odd 8
4312675_

a) Let (X,d} be a metric space‘i;nd let d"(XxX}—R be given by 8
d(x,,x,)
' —_ 13 ™2
d'(x,,x,)=

T+ d(x,,x,)
prove that d” is a metric

b) Prove that open sphere in a metric space is an open set. 8

a) Define the following: =~  ~ ' 8

ij Closed sphere in a metric space X
ii} Open set in a metric space X

iii) Closure of a set A in X

iv) Limit point of a set A in X

b) If A and B are two subsets of a metric space X, then prove
that.

i) Int(A) N Int (B} = Int (ANB)
i) Int (A} U Int (B) < Int (AUB)
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