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Question: I: (a) Solve the linear system by using Cramer's Rule 
x +2y +3z =I 

(6+6+6) 2 X + 5 y + 3 Z = -2 

X + 8z = 8 
(b) Use row reduction to show that 

a a a a 
a b b b 

a b c c 
= a(b- a)(c- b)(d- c) 

a b c d 

(c) Use Gauss- Jorden method to find the intersection point of three planes of equations 

x+ y+z = 6, x-2y+3z = 2 and x+ 2y- z = 6. 

Question:2( a) Find equation of the plane that is orthogonal to the plane 3x + 2y- z = 4 

[6+6+6) and contains pointsA(l,2,3) and B(-1,3,1). 

(b) Given the points P(l, t, 0), Q(2, 2, 1) and R(l, -I, 2), 

i. Find the area of triangle PQR. 
ii. Find the shortest distance from R to the line through P and Q. 

(c) A particle moves on the curve x = 2t2 , y = t 2 - 4t, z = 3t- 5, where tis time. 

Find components of velocity and acceleration in the direction of 
vectorb = i- 3} + 2k at timet= 1. 

2 
Question:3. (a) Show that lim 4x Y does not exist. 

(x,yH(O,O) X + y2 

16+8+4] (b) The position vector of a moving particle at time t is r(t) =<cos 2t, t 2 , sin 2t >. 

Find the tangential and normal components of acceleration at t = tr • 
4 

(c) Find equations ofthe tangent plane and the normal line to the surface 

z = x2 + y 3 at point (1, 1, 2). 

Question:4. (a) Let f(u, v) = u2 + 3v2 , u = r cosO, v = r sin B. Use chain rule to find 

(7+7) qf and qf also show that fif = 02f . 
ao ar (}(} or or ()(} 

Question:S. 

[6+6) 

(b)Find the directional derivative of f(x,y,z) = exy+z at the point P (1,-l,l) in 

direction of a=< 1, 1,-2 >. Find the direction that produces maximum rate to 
change of .f(x,y, z) at P. What is the maximum rate of change at P? 

(a) Let the equation In z = xyz- x- y define the implicit differentiable function 

z = g (x ,y). Find az and az . 
ax ay 

(b) Find local extrema and saddle points if exist, of the function 
f(x,y) = yex -3x- y+2. 
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Question: I: (a) Solve the linear system by using Cramer's Rule 
x+2y+3z=I 

[6+6+6] 2x + 5 y + 3 z = -2 

x + 8z = 8 
(b) Use row reduction to show that 

a a a 

a b b 

a b c 

a b c 

a 

b 
= a(b- a)(c- b)(d- c) 

c 

d 

(c) Use Gauss- Jorden method to find the intersection point of three planes o~ ~~-\i."MJ 
x+y+z =6, x-2y+3z=2 andx+2y-z=6. 
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Question:2( a) Find equation of the plane that is orthogonal to the plane 3x + 2y- z = 4 
[6+6+6) and contain.s pointsA(I,2,3) and B(-1.3,1) . 

.,., 1\.-\$ 

( b) Given theN>( I, I, 0), Q(2, 2, I) and R(l, -I, 2), 

i. Find the area of triangle PQR. 

ii. Find the shortest distance from R to the line through P and Q. 

(c) A particle moves on the curve x = 2t 2 • y = t 1 - 4t, z = 3t- 5, where tis time. 

Find components of velocity and acceleration in the direction of 
vector b = i- 3 j + 2k at time t = l. 
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Question:J. (a) Show that x-y 

lim , does not exist. 

[6+<6+tl 

® • 

(x.y)-.(o.o, x 4 + y-

(b) Thepositionvectorofamovingparticleattime tis r(t)=<cos2t. t 2• sin2t>. 

Find the tangential and normal components of acceleration at t = /( . 
4 

(c) Find equations of the tangent plane and the normal line to the surface 

z = x 2 + y 3 at point (1,1,2). 
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Question:4. (a) Let f(u, v) = u2 + 3v2 , u = r cos{), v = r sin{). Use chain rule to find 

[7+7] a.r and of also show that 02 f = 02 f . 
oO or i){} or or i){} 

(b)Find the directional derivative of f(x,y, z) = x2 + l- z at the point P (1, 1, 2) in 

.@ 

·® 

direction of a=< 1, 0,-2 >. Find the direction that produces maximum rate to 
change of f(x,y,z) at P. What is the maximum rate of change at P? 
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Question:5. (a) Let the equation In z = xyz- x- y define the implicit differentiable function 

[6+6] z =3{x,y). Find oz and oz • 
ox Oy ~!A, II\('. ·\-.(M 
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(b) Find local extrema and saddle points if exist, o~ the f(x, y) = yex - 3x- y + 2. 
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