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KHYBER PAKHTOON KHWA, PUBLIC SERVICE COMMISSION, PESHAWAR
SUBJECT: COPETITIVE EXAMIMNATION FOR THE POSTS OF PROVINCIAL MANAGEMENT SERVICE (BP3-17)

PURE MATHEMATICS PAPER -1

Time Allowed: 03 hours Max, Marks: 100

MNOTE: Atempt FIVE questions in all, zelecting at least TWO questions from cach section.
Extra attempt of question or part will nul be considered, All questions carry equal marks.

SECTION - A

Q1{a): Define group £rd cyclic group. Let G be a oyclic groug of crder 2" gererated by "3, Then for
each positive divisor “d” of "n”, there 5 a unmue subgroup (of G) of arder 4.

(2 Find all the subgroups of a cyelic group of arder 12,

Q2fa); Let G be a group and a, b e ©. Show that
[i} The arder of 2 and a™ are aqual.
{iil The order of ab and ba are equal.
liii) The erder of a and bab* are 2qual.

[bl: Show that the set b = {-T 3 E. _ﬂ it 4 group under multiplication medulo §. Find the arder of
each elemant of 5.

Q3(a); The housing cepartment of the KPIK government plan to undertake four housing projects and Vsts
af matarial requirements for each howse n each of the prajact as follows:
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If the supphe- dalivers 6,800 gallons paint, 1,420,000 cu fis of woed, 84 millions bricks and
£ 48 000 hours of labaur, find out the number of houses build for each proiect

I By
(b): State Cayley-Hamilton thearem and verify the theorem for the matvix MR = i} D '_Ij
Y o

C14(a): If U and W are finite dimensional subspaces of a vector space W over a fieid F, then
Dim { U+ W | = dim U+ dim W —dim (U N W |

ib): Determine whether or not the giver set of vectcrs is a basis for
R3:{(1,2,-1),(0.3,1),{1, -5 3}.



SECTION - B

C5(a): Write the equation of the straight line passing through {ln‘lx--!] and [if.'l.?j}.
Alsa find the direction cosines and direction ratios of this lime,

= E .:'u-_ j 1 | g r" .
(£): Show that the lines x+ 3y —z 1 6=1;2) + z = Jand g ‘l s are perpendicular to
| - T X ) e
gach other. Also, find the acute ange between ¥ -—‘;——ua an —=}—1=__
& i 2

Oatal: Fing the equation of the plane through (1,2,-1}and (2,-1.1) and perpendicular to the plane
3x -2y+z=T7. ;

(b]: Find the equation of the plane passing through the intersection of planes
p,=2yx=p=3z=0andx+2y-2z =3 =0, perperdicular to the plans

Ix-2y+dz-6=0,
Q7(a): Find the tulal arc length of the cardioids ¥ = 1 — cosd,
{b): Convert fram Ractangulzr Lo Cylindrical and spherical coordirates (—2 2,0}

O8la): Find the eguation of the sphere with its cenler on x=y=z and passing through (-1,4,1} and {5,3,0}.

(bj: The end point of the diameter of a sphere are {-- 2.1.4) and [15.__'!-._—3}.- Find its equation.
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