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Question 1
(a) Prove using mathematical induction that for alln > 1, 3
1+4+7++(Bn—2)=-nG3n-1)
. . n 1
(b) Find the sum of n terms of the series: Y, oD 2
(c) Using Horner's method, divide (x* — 6x3 + 28x —30) by (x-5). 2
(d) If a;,a;, as, a, arethe roots of the equation: 2x* — 4x3 — 12x? + 16 = 0.| 3
Then find : (i) ¥, (a;)? (ii) the roots if they form geometric series.
Question 2
(a) Evaluate (—4 — 8i)2/3 2
-5 0 0
(b)Find the eigenvalues and the eigenvectors of the matrix A=| 3 7 0] 4
4 =2 3
(c)Solve the following linear system using inverse matrix: 4
-y —z+2x =4, 4y — 2z —-11 = —3x, 4z — 2y + 3x = 11.
Question 3
(a)State the definition of the parabola. 2
(b) Show that the circles x? +y? +4x+2y—3=0,x>+y?—6x+6y—3=0] 2

(c)Write the equation of circle where the points (2, 1), (0, —3) are ends of diameter.| 3
Also, find the equation of tangent at the point (2, 1).

(d)Find center, vertices and sketch the ellipse 4x? +y? — 8x + 4y + 4 = 0. 3

Question 4

(a)Write the equation of the sphere of radius 2 and its center at the point (1, 2, — 2). 2

(b)Describe the surface 2x% — y? — 3z%2 = 0. 2

(c)Write the equation of the plane that passes through the point (1, -1, 3) and 3
parallels to the plane 2x +y —2z = 3.

(d)Determine the value of ¢ such that the following equation represents pair of 3

lines: 2x% +3xy +y?> —x+c=0.
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[1] Using mathematical induction to prove the validity of the following: 4
14+3+54+-+@2n—-1) =n?
[2] Find the sum of n terms of the series: Y*_,(r2 — 4)(r + 3). 4
[3] Using Horner's method, divide f(x) = 2x* +4x3 —x + 16 by (x +4), 4
then find f °(6).

[4] Using the binomial theorem, expand (4x3 —12)7%. 3
A. Geometry: Answer in a separate paper

[1] State the definition of the parabola. 2
[2] Write the equation of circle where the points (1, 2), (-1, 3) are ends of diameter.| 2
[3] Write the equation of tangent to the circle x? +y? —2x—4y+3 =10 at(2,3).| 3
[4] Find vertex, focus and sketch the parabola y? + 8x + 2y — 7 = 0. 4
[5] Find center, vertices and sketch the ellipse x? + 4y? — 4x — 8y + 4 = 0. 4
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W1 ID Name

[1]State the definition of the plane.

[2]Write the equation of the plane that passes through the points (1, -1, 0), (-1, 1, 2),
(3,0, -1).

[3]Describe the surface x? — 2y? +z? = 0.

[4]Determine the type of the curve 3x? — 8xy — 3y? — 2x — 4y = 0.



W2 ID Name

[1]State the definition of the sphere.

[2]Find the angle between the planes: 2x-2y+z-1=0, 3x-4z+2=0.
[3] Write the equation of the sphere with center (1, — 1, —2), radius 3.

[4]Determine the type of the curve 2x% — 3xy + 2y? — 16 = 0.



W3 1D Name

[1]State the definition of the hyperbola.
[2]Write the equation of the plane that passes through the point (2, — 1, 3) and its

normal vector is U =i — 2j + 3k
[3]Describe the surface x? +y% +2z2 -3y +2z—1=0.

[4]Determine the type of the curve x? + 2xy + y? + x = 0.



W4 ID Name

[1]State the definition of the plane.

[2]Find the angle between the planes: x—y+3z-1=0, 4x+y-z+2=0.
[3] Write the equation of the sphere with center (0, 0, —3), radius 3.

[4]Determine the type of the curve x? — 4xy + 4y®> —x+ 3y —2 = 0.



T1 ID Name

[1]State the definition of the plane.

[2]Write the equation of the plane that passes through the points (1, 2, 0), (-1, 1, 2),
(3,0, 3).

[3]Describe the surface y? — 3x? +z? = 0.

[4]Find the center, vertices and sketch of the hyperbola 4x? — y? + 16x — 4y + 16 = 0

Answer



T2 ID Name

[1]State the definition of the hyperbola.
[2] Write the equation of the sphere with center (1, 0, —2), radius 2,

[3]Write the equation of the plane that passes through the point (1, — 2, 3) and its

normal vectoris U = 3i — 2j + k
[4]Find the center, vertices and sketch of the hyperbola 4x? — y? + 24x + 4y + 36 = 0



T3 1D Name

[1]State the definition of the sphere.
[2]Write the equation of the plane that passes through the point (1, 1, — 3) and its

normal vector is U = 3i — 2k
[3]Describe the surface x? + y? + z? — 4y + 3z = 0.

[4]Find the center, vertices and sketch of the hyperbola x? — 4y? + 4x — 16y — 16 = 0

Answer



T4 ID Name

[1]State the definition of the hyperbola.

[2]Write the equation of the plane that passes through the points (2, 2, 1), (-1, 1, 2),
(3,0, -2).

[3]Describe the surface x? +z? —3 = 0.

[4]Find the center, vertices and sketch of the hyperbola x? —y? + 4x+ 6y + 4 = 0

Answer



M1 | Group ID Name

[1]State the definition of the circle.

[2]Write the equation of straight line that passes through the points (2, — 1), (0, 3).
[3]Find the radical axis of the circles x*> +y? +4x+y—4=0, x> +y?+y—1=0
[4]Find vertex, focus and sketch the parabola x% + 4x + 8y — 4 = 0.

[5]Write the equation of circle where the points (2, — 1), (0, 3) are ends of diameter and
find its center.



M2 | Group ID Name

[1]State the definition of the parabola.

[2]Find vertex, focus and sketch the parabola x% + 4x + 8y — 4 = 0.

[3]Write the equation of circle where the points (2, — 1), (0, 3) are ends of diameter and
find its center.

[4]Write the equation of straight line that passes through the points (2, — 1), (0, 3).
[5]Find the radical axis of the circles x? +y?> + 4x+y—4=0, x> +y?+y—-1=0



M3 | Group ID Name

[1]State the definition of the straight line.
[2]Write the equation of straight line that passes through the points (2, — 1), (0, 3).
[3]Write the equation of circle where the points (2, — 1), (0, 3) are ends of diameter and

find its center.
[4]Find the radical axis of the circles x* +y? +4x+y—4=0, x> +y?+y—1=0
[5]Find vertex, focus and sketch the parabola x% + 4x + 8y — 4 = 0.



M4 | Group ID Name

[1]State the definition of the circle.

[2]Find the radical axis of the circles x? +y?> + 4x+y—4=0, x> +y?+y—-1=0
[3]Write the equation of straight line that passes through the points (2, — 1), (0, 3).
[4]Write the equation of circle where the points (2, — 1), (0, 3) are ends of diameter and

find its center.
[5]Find vertex, focus and sketch the parabola x% + 4x + 8y — 4 = 0.



N1 | Group ID Name

[1]State the definition of the parabola.

[2]Write the equation of circle with center (2, — 1) and radius 3.

[3]Show that the circles x? +y? +4x+1 =0, x> +y?+y—1 =0 are orthogonal.
[4]Write the equation of straight line that passes through the point (2, — 1) and parallels

tothe line 2x-3y+1=0
[5]Find vertex, focus and sketch the parabola y? + 4x + 8y — 4 = 0.



N2 | Group ID Name

[1]State the definition of the circle.

[2]Show that the circles x? +y? +4x+1 =0, x?2 +y2+y—1 =0 are orthogonal.
[3]Write the equation of straight line that passes through the point (2, — 1) and parallels
to the line 2x -3y +1=0.

[4]Write the equation of circle with center (2, — 1) and radius 3.
[5]Find vertex, focus and sketch the parabola y? + 4x + 8y — 4 = 0.



N3 | Group ID Name

[1]State the definition of the line.

[2]Write the equation of straight line that passes through the point (2, — 1) and parallels
tothe line 2x-3y+1=0

[3]Find vertex, focus and sketch the parabola y? + 4x + 8y — 4 = 0.

[4]Write the equation of circle with center (2, — 1) and radius 3.
[5]Show that the circles x? +y? +4x+1 =0, x> +y?+y—1 =0 are orthogonal.



N4 | Group ID Name

[1]State the definition of the parabola.
[2]Write the equation of circle with center (2, — 1) and radius 3.
[3]Write the equation of straight line that passes through the point (2, — 1) and parallels

tothe line 2x-3y+1=0
[4]Show that the circles x? +y? +4x+1 =0, x> +y2+y—1 =0 are orthogonal.
[5]Find vertex, focus and sketch the parabola y? + 4x + 8y — 4 = 0.



