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Section-l

Question # 1: (a) Show that lim L 0. 9,8)
x

(b) If P,(x)=a,x" +ax"" +..+a, x+a,, then prove that lim _,, £,(x)= £, (a).
Question # 2: (a) Let v be the velocity of a particle at any given time t. Deduce that the
. . . . . dv
acceleration of the particle at this instant is —. 9,8)
dt

(b) Find the root of the equation 4sinx =¢" in the interval (0.0.5).

Question # 3: (a) Show that (/- -(I—P—'-\ )= (Wv“ ”!lln X- lA—-I N s l |.
dx"  x X 2 3 n
9.8)
XL
a* -+ b*

(b) Use 1."Hospital rule to prove that lim | : PP = Jab,a>0,b>0.

Question # 4: (a) Apply Taylor’s theorem to prove that

o i m(m-1) ., .
(a+b)" =d" + ﬁ-u” 'h .,._,,( Za"™?h* +... forall real ma>0,-a<b<a.
. . - . tanh x —sinh x
(b) Evaluate the given limits: lim _, ————5—. 9,8)
o

Section-I1

Question # 5: (a) Find equations of tangent and normal to cach of the following curves at the
- ; ; ) ¢

indicated point: el +y)=x .\'y at ( g =L,
cos@) sind

(b) Find the pedal equation of r" = a" cos m0.

(9,8)
dy
X—=—=y
Question # 6: (a) Show that tany = - 11/'\7» -. 9.8)
dy
) et 2
dx
(b) Sketch the graph of the given curves r’ = asin 20.
Question # 7: (a) Show that the shortest between the lines x+a =2y - —~12z and
x=y+2a=6(z-a)is 2a. 9,8)

(b) Express the given equation in cylindrical coordinates: (x4 y)™ -z +4 4=0.

P-T-0)



Question # 8: (a) Find an equation of the cone whose dircelrix is
Directrix: y2=x, z=4 and whose vertex is at A (0,2,0)
(b) Find an equation of the tangent plane to the sphere x2+y2+72-4x+2y-62=0
at the point P(3,2,5) : (9,8)
Section 111
Question # 9: (a) Find the asymptotes of 2xy .+2y =(x-2)>2 (8,8)
(b) Show that the height of an open cylinder of given surface S and greatest
Volume is equal to the radius of the base.
Question # 10: (a) Find the equations of the tangents at the multiple points of the curve
(y-2)2 = x (x-1)? (8,8)
(b) Find the intrinsic equation of y =a (1-cos 0)
Section IV
Question # 11: (a) Evaluate [ x5 cdx. (8, 8)
(b) Integrate 1/&4 + 1)with respect to x.
Question # 12: (a) Calculate f:/z Insinx dx . (8,8)

(b) Use Trapezoidal Rule to approximate the integral f: sinx dx with n=06.
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SECTION-I
Q.1 (a) Prove that the product of matrices. (9,8)
cos’a  cosasina cos’ f cosfsinf
A= ) e and B= o o
cosasina sin” a cos fsin sin”
@n+)x

is the zero matrix if & and f differ by , where n is an integer.

2
a’ 3a° 3a

a’® a’*+2a 2a+l

1
1 6
(b) Prove that =(a- l) :
a 2a+1 a+2 1
1 3 3 1
Q.2 (a) Ayarn merchant sells brands A, B, C of yarn each of which is a blend of Pakistani,

Egyptian and American cotton in ratio 1:2:1, 2:1:1 and 2:0:2, respectively. If one

kilogram of A, B, C costs 40,50 and 60 rupeés respectively, find the cost of a kilogram of

cotton of each country. (9,8)
(b) Let A and B be nonsingular matrices of the same order then AB is a nonsingular. Then prove that
(4B)' =B,
Q3 (a) Show that the vectors {(1,2,3), (0,1,2), (0,0,1)} generate R’. (9,8)
(b) Let U and W be subspaces of a vector space V over a field F. Then prove that U nW is also a

subspace of V.
Q4 (a) A linear transformation 7" : U — V is one-one if and only if N(T)={0}. (9,8)
(b) Find a basis and dimension of R(T) where T : R — R® is defined by
T(x,, %,,%;) = (x, +2x, = X3, %, + X, %, + x, —2x, )
SECTION-II
Qs (a) let u = (111,112) and v= (v,,v_,) belong to R* verify that

w, vy =uv, —2u,v, —2u,v, + 5u,v, is an inner product on R”. (8,8)
i 12 V) 22

cosd -—sin@ 0
(b) Show that the rows (columns) of the matrix | sin@ cos@ 0| form an orthonormal set.
Q Q 1
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Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

(@

(a)

(b)

(b)

(a)

(b)

(a)

(b)

Find the eigen values and corresponding eigen vectors of the matrix { [ 2 —1{.

If A is an eigen value of an orthonrmal matrix, then Iﬂl =
SECTION-III

Solve x@iwky: ynx.
dx

Solve p= (an[x— P 2).
1+ p

Solve (xy2 +2x% )(Ix + (x2y -x’y? )dy =0.

d

Find an equation of orthonormal trajectory of the curve " cosn@ =a" .

SECTION-IV

solve (D'—D*+D—1)y=dsinx.

3 2
Solve x' —{L¥ 25 d g) A dy +xp=1.
dx dx dx
a'zy dy XA
Solve particular solution: —-3—42y=\l+e") .
P dx? dx ¥ ( )

2

} ;
Solve: +y=sec’x.

d?

Compute (i) L(Si" at) (i) LI(sTf;:—Jlrlg)

Apply the power series method to solve: V'=ky=0 .

Use Laplace transformation method to solve:

(a)

dzy dy ' '
—r -2ty =i’ y(0)=0=y(0).

(iV ( -t
._.+4}=23 —4(? § O :0
o ) Y()

(8,8)

(8,8)

(8,8)

(9,8)

(9.8)

(9,8)

(9,8)



