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M - 107 DEPARTMENT OF MATHEMATICS
I MID TERM EXAM (SEM 1) 1433-1434

Question: 1. (a) Given vectors I' =< 2,1,-3> and s=<1,3,2> in space,
i. Show that & X 5 is orthogonal to rand 5.

ii.  If vectors r and 5 are the edges of a parallelogram, then find the area of the
parallelogram.
{b) For the given points in the space P(2,1,3),Q(8,4,2), R( 2,2,5) and S( 6, -1, 8)
find the volume of the parallelepiped with edges PO, PR, and P'S
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Question: 2 . (a) Find the distance from the point (1 , 1, 1) to the line through the / 3
points Q0 ., 6, 8) and R({-1 .4, 7).

(b} Find the equation of the plane that passes through the point A{2,0, 1) and
contains theline x=1+2t, y=-3+1, z=-1.
ic ) Identify the surface 4x* - 9}’2 +z' =36 . Find its traces on the coordinate

planes and then sketch the surface.
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Question: 3. (a) The motion of a point moving along the curve is give by
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Find the velocity, acceleration and speed at time 7=2.

(b) The position vector of a moving point at time t is given by
r(t)=costi+sintj+k.

Find the Unit Tangent vector and Principal Normal vector of the curve at time t.
(¢) Find the curvature of the space curve r(t) =3sinti+3cos 1+ 4tk |
Solution (a) ) )
"d“vH 7 BB - 3‘{ Wt 2k

ﬁcldé“{l\\'bm O‘L{J = _C_)__,)‘" = 6't L + 6

e \
At t=1 viz) . IZL'-&\LJ—fzk
acz) - 12t +6j
Q?aed &

fveayth _ J\&A“«T@:ﬁ o _

= [2q%
: /
(b) wit Tangead veelsr T - 3
Uiyl
YH) = Cost v « S\.\'\;‘ «
YA = ot U 4 cost '3 Mritl = ]\N’S\.“LL L c"‘{l =
TH .

_cwmt ( « csst)

?'\'\V\ .« \?d Nox \N\‘,J veclov

/
Nt = Tob
T ol
/
. - o ——
Td) = - costl - sint TV = [ eogt o surt = 1
Nﬁt): -— CuS‘tL - S\‘\tj
) ] .
(€) curvatuve b o \T“E! Y (4) = 3coyte -2 S\\\'\J +kh
1
\1\{\\ \\‘('d\“:jlg ::S_
!
TL+ ) = .(Ch - 3 € k i 3
—— = Cost L - 2 4 L
i r = LA B e
T ) ERETN . Y S WTlwll. 2
5 S
Oy |
By =« A0 L. 8 % uniks 4
oy el > 25
\ . \
Ma\tﬂ\l e —(u(\.u x‘”\'ﬁ\“ ‘(I\‘U = —3smit =8 (‘z*\)
e T b i )
Wyl X — = <llCa'5'*J-—\]_ s\\\i)-‘(7
S ® . 3
K = 1‘5;‘9 B \ S

3 25,



