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Subject: Mathematics A Course-I . TIME ALLOWED: 3 hrs.
PAPER: Calculus and Analytncal Geometry Geometry _MAX. MARKS: 100

NOTE: . Attempt SIX questions by selectmg TWO questions from Sectlon-I,
TWO questions from Section-Il, ONE questions from Section-III and
ONE questlon from Section-IV.

SECT ION—I -
Q 1 (a) Evaluate hmx_,o (a> 0>>,a# 0,. 9
(b) Solve the inequality |x+3| <2 8
Q.2. (a): Finda if y= (tanx)","t’»‘ + (cotx)tanx 9
(b): Let f(x )_{x cos if x #0
‘ 0 #x—o~
DISCUSS the contlnufty of f at x=0 8 .
Q3 (a) Use dlfferentlals to ﬁnd apprommate value of sin 44 9
' (b):If y=arctanx , show that  (1+ xz) Yy 42Xy’ = 0 8
leferentlate thns equatlon n times and find the value of y atx=0" ;
| Q 4. (a) if f(x) = sin X on [0,n] Dlscuss the validlty of Roll's theorem 9
Findc lf posssble such that  (¢) = 0 '
| se ows .
Q5 (a) Integrate jm e 8

b) Show =i"_'_ b [ X &
( ) that jx'amtanxab: +lvvaw.tanx —le

" Hence evaluate Ix ’arclxhxdbc i 9
6. : . n xsinx -7 . :
Q6. (a):Provethat ] 1—+§n7dx " o 9
(b) Evaluate jSi"z," dx . : . 8
v cos® x : _



'‘Q.7 (a): Analyze and graph the conicvrepre'sented ’ .9
by Xy +x—2y+3=0 B

(b): Show that the tangent at the vertex of a dlameter 8
ofa parabola |s parallef to the chords blsected by the diameter

- Q.8 (a) Show that the pedal equation ofthe 9
X zae’ (sin@-cos), y = ae’ (sin 6 = cos 6) isr=\2p.

(b): Find the measure of the angle of intersection of the 8
curvesr=aBandrf=a
SECTION-Ill

Q.9 (a): Find the dimensions of the rectangle qf maximum 9
area that can be inscribed in a"circle of radius ro

(b): Find the area of the reglon benumbed by the cardwud .8

r= a(1+cos e)

Q.10 (a): Show that the mtrmsnc equatuon of the carduoud B 9
r=a(l+ cos 9) |sS 4a sin a/3 L

(b): Fmd the radnus of curvature at any pomt of the curve
%= afcost + tsint), | y a(smt —tcost}, a0 : ) 8

SECT ION-IV

Q.11 (a): Find eqhatiohs of the straight line passing throughthe 8
point P(2, 0, -2) and perpendicular to each of the straight lines.

x~3 Y 2+l - x g+l 2

2 Sz 2 M= =T

(b): Find an equation of the plane which passes through the point 8

(3, 4, S) has an x-intercept equal to -5 and is perpendccular to the plane
2x +3y-2=8 .

Q.12 (a): Find an equation of the sphere pass’mg thrbugh the 8

Points (0 -2 -4) (2 -1 -1) and havmg ItS center on the st-tme
T2 - 3y—0 5y +2z. '

(b) Find the durectlon of Q|b|a of shahl Mosque,lslamabad 8

Latitude = 33°40'N and Iongitude 73°8’

-
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Subject: Mathematics B Course-I TIME ALLOWED: 3 hrs.
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NOTE: Attempt SIX questions in all, selecting one question from section-I, Two questions from section-II, Two
questions from section-III and one question from section-IV

1.(a)
(b)
2.(a)
(b

- 3.(a)

(®

4. (a)

(b)

5. (a)

(b)

6. (a)

(®)

SECTION-I

If 7 = xi + yj + zk then evaluate grad r”.

Show that (Exé).(é‘xa‘)x(axg)=(a.l;xé‘)z.

If 7 = xi + yj + zk then prove that curl (axF)=2a, where a is a constant vector.
Prove that Vx(f’x]) = V(Vf) -Vif.

0 00 00 o

SECTION-IL

Three forces P, Q and R act along the sides BC, CA and AB respectively of a triangle ABC. Prove that if
Psec A+ Q sec B +R sec C=0, then the line of the action of the resultant passes through the orthocentre of
the triangle.

The greatest resultant that two forces can have is of magnitude P and the least is of
magnitude Q. Show that, when they act at an angle a,, their resultant is of

magnitude \/ P?cos? % +Q%sin? % . 8

Two equal smooth spheres, each of weight W and radius r, are placed inside a hollow cylinder open at
both ends which rests on a horizontal plane; if a(<2r) be the radius of the cylinder, show that the least

weight it can have so as not to be upset is ZW[I —L). 9
a

From a semi-circular lamina of radius 2a, a circular lamina of radius a is removed. Prove that the c.m. of

the remainder is at a distance -136-"— —a from the diameter. 8
T

Find the c.g. of a semi-circular lamina of radius r when the density varies as the cube of the distance
trom the centre. 9

A rod 4 feet long, rests on a rough floor against the smooth edge of a table of height 3 feet. If the rod is
on the point of slipping when inclined at an angle of 60° to the horizontal, find the coefficient of
friction. 8

A uniform rod of weight W is placed with its lower end on a rough horizontal floor and its upper end
against equally rough vertical wall. The rod makes an angle a with the wall and is just prevented from

slipping down by a horizontal force P applied at its middle point. Prove that P=W tan(a —24), Where
is the angle of friction and A < —;-a. 9

Six equal uniform rods AB, BC, CD, DE, EF and FA are each of weight W and are freély jointed at their
extremities so as to form a regular hexagon. The rod AB is fixed in a horizontal position and the middle
points of AB and DE are jointed by a string. Show that its tension is 3W. 8
(P.T.0.)

-
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SECTION-III

7.(a) Find the tangential and normal components of the acceleration of a point describing the ellipse

2
x 2

a bz
(b) A particle is projected vertically upwards. After a time t, another particle is sent up from the same point
with the same velocity and meets the first at height h during the downward flight of the first. Find the
velocity of prOJectlon 8
8.(a) A particle describes simple harmonic motion with frequency N. If the greatest velocity is v, find the -
amplitude and maximum value of the acceleration of the particle. Also show that the velocity v at a

=1 with uniform speed V when the particle is at ( 0,b). 9

.

distance x from the centre of motion is given by v=27N+a® -x*, where a is the amplitude. 9
(b) The angular velocity of a particle about a point in its plane of motion is constant. Prove that the
transverse component of its acceleration is proportional to the radial component of its velocity. 8

9.a) Find the range of a rifle bullet when a is the elevation of projection and V the speed . Show that, if the
rifle is fired with the same elevation and speed from a car travelling with speed V towards the target, the

range will be increased by 2Zvysina . 9

(b) A shell bursts on contact with the ground and pieces from it fly in all directions with all speeds up to 80
" fi/sec. Prove that a man 100 ft. away is in danger for 5/f2 sec. 8

" 10.(a) A shell of mass M is moving with speed V. An internal explosion generates an amount of energy E and
breaks the shell into two portions whose masses are in the ratio m, : m, .The fragments éontinue to move

2mE
m,M

in the original line of motion of the shell. Show that their speeds are ¥ + / 2m, B and V-

(b) A particle of mass m moves along x-axis under the influence of a conservative field of force having -

potential V(x).If the particle is located at positions x, and x,at respective times ¢ and ¢, . Prove that if
dx

L

. {m :
E is the total energy then ¢, —¢, = —:i——. . 8~
2; JE-V () '

- SECTION-IV
11.(a) A particle describes the curve r” cosnd = a" under force F to the pole, show that the force is stated as
Foc 3, 8

(b) Two elastic spheres of mass m and m' moving with velocity u and u' impinges directly. If e being the
coefficient of restitution. Find their velocities after impact.
12.(a) From a point on a smooth horizontal plane, a ball is projected with velocity u at an angle « to the

horizon. Show that it will keep rebounding from the plane for a time :’Z_u(fl_naj and will have a range
g(l-e
2 .
4 sinZa , € being the coefficient of restitution. 8
g(l-e) |

(b) Two elastic spheres each of mass m collide directly. Show that the energy lost during the impact is

%m(U p? ) , where U and V are the relative velocities before and after impact. g

-
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Section-I
Q. 1. (3
i.  Solve the inequality ' " 4+4
-5x+6<0
i. Evaluate ’
2 2
;o Yy:R—Xxs
lim
. y-x y—X
() ’ 4+5
1
- e if x#0 N ,
i. Let f(x)={ 1+ex Examine the continuity of  f(x)
0 ifx=0
o~ , atx = 0.
ii.  Find ‘c’ such that the function
1 -—
1-vx ifosx<1
f) = x-1 . o
c ifx=1

is continuous for all x€[0,1]
Q.2. (@ If y=acos(inx) + bsin(Inx), . prove that-
22y 4 (2n + Day®™D + (n? + Dy® = 0
() I f(x) = (sinx)°°5* + (cosx)*™* , find f'( x).
'Q.3. (&) Adomeisinthe shape of a hernisphere with radius 60 feet. The dome is to be

(7

painted with a layer of 0.01 inch thickness. Use differentials to estimate the

) amount of paint required. 8+9
® Iff=x(x-1)(x-2),a=0b= % ; find ‘¢’ of the Mean Value Theorem.
Q.4. (a)  Evaluate the given Limits: 44
—y?
i lim ';;E:o:x)) ii. jllti_.n%(sec:c)anx



Q.s.

Q. 6.

Q7.

Q.8.

Q. 10.

Q.11

Q.12.
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@
®)
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®

(®)

(@
®)

(@)

®
(@
(b)

(b)

@

®

fF®*D(x) is continuous and different fromzeroatx = a

Show that the nu:ﬁber 6 which occurs in the Taylor’s theorem with Lagrange’s

form of remainder after n terms approaches the limit ;.41-_11 as h — 0 provided that

(9

Section-IT
Evaluate i:%dx : o o o 849
Evaluate | (::;% dx.
Evaluate f:ﬁ%’:—x | 8+9
Find a reduction formula for | E%m? dx.
Find the condition that the curves  ax? + by? = 1 and a3 x2+by? =1
should intersect orthogonally. i 8+9
Find the angle of intersection of the curves r = % and7 = =

Analyze the conic represented by the eqation xy + x — 2y + 3 = 0 8+9
Find equations of the tangent and normal at § = ;—r to the cycloid

x = a(6 —~sind), y = a(1 —.cosh)

Section-II
Find equations of the tangents at the multiple points of the curve
O -2 =x(x-'1)? 8+8
Find the radius of curvature at any point of the curve r(1 + cosf) =a
Find the envelope of the family y = mx + VaZmz + b2, m being the parameter.

Show that the intrinsic equation of 3ay? = 2x3 is 9s = 4a(secla—1). 8+8

‘ Section-IV

Verify that fu(x,y) = fix(x,y) ifﬂx,y)=7-""=. 848

1+x24+y2
The Lateral surface of a cone is computed from the formula = nrvr2 + 2 ,Tis
the radius of the base and his the height. Ifr is calculated as 6 with an accuracy
of 1% and h as 8 with an accuracy of 0.25% , with what % accuracy will be the
area S.

Find 2 if x? 4 y° = 3axy ' 848

Find the volume of the solid in the first octant bounded by the coordinate planes
and the plane § + %’ + -:: =1,'a, b and ¢ being positive.

A



