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Question 1 (10 Marks)

(a) Prove using mathematical induction that foralln > 1, 4
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(b)Find the sum of the first 20 terms of the series: Y7 —1 Zr—D@r+D) 3
3
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(c) Evaluate: 1—60)3 3

Question 2 (10 Marks)

(a) Evaluate (=5 + 2i)4/3 2
2 0 3

(b)Find the eigenvalues and the eigenvectors of the matrix A = |0 3 1]. 4
0 0 4

(c)Solve the following linear system using inverse matrix :

y+z+x=5—y+2x+z=2, —z+2y+2x=4. 4

Question 3 (10 Marks) 5

(a)State the definition of the ellipse.

(b) Find the radical axis of the circles and find the points of intersection: 5

x2+y?—2x—4y+4=0, x*+y*—4x—2y+2=0

(c)Write the equation of parabola where the focus is F(1, 2), directrix is x —3 = 0. 3
(d) Find vertex, focus and sketch the parabola : y? — 8x — 4y + 20 = 0. 3

Question 4 (10 Marks)
(a) Determine the type of the curve: x% — 4xy + 4y? —x+ 3y — 2 = 0.

(b) Determine the type of each surface :
MNx*2+y?+22—-x+3y=0 (i) 2y? + z% = 3x2,

(c)Determine center, vertices and sketch the ellipse 4x% +y? +16x—4y+16 =0 | 3

(d)Find center, vertices and sketch the hyperbola : x* — 4y* + 4x — 16y —16 =0 | 3
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