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Q1. a) Let f ( )=
Find k so that }iﬂn_:i F(x) exists.
b)  Define continuity of a function at a point x = a. Find the points of
discontinuty of a function f(x) defined by
x+4, if -6<x<~2
f{x) x, “if -2=x<2
x—4, if 2=x<6

3az _Iaat‘:z dy _ dr _ _
e Y T aem show thal XL =t 8.0

b)  If f(x) =x% —2x ~ 5 =10, show that a root of f(x) =0 lies between
x=28&x=3
Hence find a root by taking x, = 2
Q3 a) Iy = cos(Inx) +sin(lnx) then by showing x93 +xy'+y=0, g9
prove that x*y®*2) 4 (2n + Day®+D 4 (n? + Py™ = ¢ '

Q2 2 If x=22

b)  Let f(x) be a function satisfying the following conditions:
i) F(x) is continuous for all x € [a, b]
iy  f(x) is differentiable for all x € Ja, b
T ) fla) = f(b)
Then show that there exists at least one point ¢ € ]a,b[ such that
fy=0
Q4. 2}  Determine the intervals on which F(x) =2x° —15x% +36x+1 is 89

' decreasing or increasing.
b) If lim SEEAESDL be finiee, find & and find the Limit
Q5. a) Analyze & graph the conic repmscntedy vz + \5 =1 89
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b)  Find the polar equation of the conic in the form -i—= 1+ e tos 8; identify

L]

when this equation will represent. |
1) a parabola i)  anellipse _jif)  ahyperbola
Q.6. ')  Express 3y®—16y—x%+ 16 =0 into polar form, find the. ccoentricity
& equation of the directrix, .
b) Find the parametric equations for the cardioid r = 1 + sin ; hence find the
points at which it has vertical tangents.
Q7. a) Find the equation of the line through the point (S,%, 5) -and intersecting at
right angle an other line, with equationx = 4+ 3L, y=1+¢tz= -3¢
b) Find an equation of the plane passing through A4(1,0,1),8(2,2,1) and
pgrpendicularto theplanex —y—z+4=0.
Q8. a) Show that the stralght line x =z ~4, y =22—3 lies in the plane
2x—3y+4z—1=0
b) Find the shortest disiance between any two opposile edges of the
tetrahedron formed by the planes y+z=0 , z+x=0;, x+y=0,
xty+z=a
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Q9. a)  Find the asymptotes of the curve x* —y% =1

b) An opea rectangular box is to be made from a sheet of cardboard 8 dm by

5 dm by cutting equal squares from each corner and turning up the sides.

Find the edge of the square which gives maximum volume.
Q.10. a) . Write down equation of a circle having centre at origin and radius k, where
T k is any positive constant, Using integration techniques, show that area of
this circle is k2
b)  Show that redius of curvature at any pont x = acos? 8, ¥ = asin® @ of the

astroid %73 4 y /3 = a*/s is given by p = 3(axy)s

Section-IV
Q.11. Integrate the following
) e » [35 0 oW [ERa
Q.12. a)  Bvaloate !:--—-f@-—dx

o v3in x+veosx

2 .
b)  Use tzapezoidal rule, approximate the integral J e™dx wihn=4

We are very thankful to Muhammad Imran Siddiqui for sharing this paper.

88

8,8

5,63



