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Chapter: - Principal of Mathematical Induction, Complex Numbers and

Quadratic Equations

Q1.Prove the following by using the principal of mathematical induction, where n is Natural number:-

61

(i) 1+6+6% +6° +6" +6° + +6 5

(ii) 4+8+12+ +4n=2n(n+1)

(iii) a+(a+d)+(a+2d)+--------- +[a+(n-1)d]= g[Za +(n-1)d] (iv) n (n+1)(2n+1) is divisible by 6
(v) (3x6) + (6x9) + (9x12) +----+3n (3n+3) =3n (n+1)(n+2) (vi) 2">n

(vii)(1+x)">(1+nx) ,for all n>2 and x>-1 (viii)( 5"-1) is divisible by 4

(ix) (2x5) + (5%8) + (8x11) +--—+ (3n-1) (3n+2) =n (3n’+6n+1)  (x). (x"-y" ) is divisible by (x-y)

(xi) I + ! + ! +——+ I " (xii) 2( 7")+3(5")-5 is divisible by 24
1x2 2x3 3x4 nn+l) n+l
(xiii) 1+2+3 +4+5+ = n(n2+ D (xiv) ( 2°"™-1) is divisible by 7
1 1 1 n+l1
xv) [1-—— | 1-——|———— l—— |+ = xvi)(2n+1)<2" ,for all n>3,
O
[T I - S——— +(2n-1)=n’ (xviii). (x*"*-y*" 1) is divisible by (x+y)
n+l g
(xix) 7+77+777 +-----—--- +to n terms = 7d9 819n 10 (xx) n*+(n+1)* +(n+2)? is divisible by 9
2
(xxi) 12432 +52 477 4omcoeeee +(2n-1)? =w (xxii) 10"+3(4"?) +5 is divisible by 9
(i) e b Ly e ! = (xxiv) (22"-1) is divisible by 3
3x7 7Tx11 11x15 4n—-D@n+3) 34n+3)
(xxv) (1x2x3) + (2x3x4) + (3X4X5) +--------- +n (n+1) (n+2) = nin + 1)(’1: 2n+3)
] i592 +l~590 +l~598 +l~586 +l~584
Q2. Find the value of L o Ans. 1
Q3.If iz’ +z° —z+i=0 then show that. |z| =1
Q4. Find the value of 2x* +2x* —=7x+72 If x = 35 Ans.4

Q5. Find the value of x and y if 4x-i(3x-y)=3+6i. Ans. x=3/4, y=33/4.
Q6. Express (+/3 — 2i) + /3 — (=2 = 7i) In the form of x+iy Ans. (2+/3 +2)+5i

Q7. Express3i®(15i°) In the form of x+iy Ans. (0+ 45i)

J5 03

Q8. Find the multiplicative inverse of (\/§+ 3i) Ans. ﬁ—ai P.T.O.
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Qo. If a+fb = x+iy thenshow that. x> +y’ = az b2
c+id ¢’ +d
Q10.If z= atib then prove that. |z| =1

a—1ib

Q11. Find modulus and amplitude(argument) of following complex numbers:-
(i).z=1-cosa+isina, 0<a<m,(ii)z= 1+cosa+isina , 0<a<m, Ans. (i)Zsing ,Z—g,(ii)ZCOS%,%,

Q12. Write the following complex numbers in the polar form:-

()- 2 ==3v2+332i (i) Z—— i) 2= 1430 () o =20V

—2i 5+/3i
Ans. (i).6 cos3—ﬂ+isin3—ﬂ (ii) L cosz—isinz (iii) V2| cos3—ﬂ+isin3—ﬂj (iv) 2(cos£+isin£j
4 4 J2 4 4 4 4 3 3

Q13.Find the square —roots of following complex numbers:-
(i). 3+4i (ii)-15 +8i (iii) 5-12i (iv) -15-8i (v)-3-4i (vi)2—2\/§i (vii)8+6i (viii)7-24i
Ans. (i). £(2+i) (ii)x(1+4i) (iii)£(3-2i) (iv)£(1-4i) (v)£(1-2i) (vi)x( \/g—i) (vii)£(3+i) (viii)x(4-3i).

Q14. Solve the following equations:-

— - - 1
(i)|2] = 2+ (1= 2i) (ii) Re(z*) = 0,2z = 4(iii) z> = z Ans. (i) %— 2i (i) + (V2 +~/2i i) —Eigi
I 1 1 ,
Q15.If z,,z,,z;are complex numbers such that|z1| = |z2| = |z3| =|—+—+—{ =1 then find the value of
4 L %3

|Z1 +2z,+ z3| Ans. 1

Q16. Solve the following quadratic equations by factorization method:-
(i).x*+2x+5= 0 (ii) 4x°-12x+25=0 Ans.(i)x=(-1+2i)and (-1-2i)(ii) x = %+ 2i and %— 2i
Q17. Solve the following quadratic equations:-

(i).25%+ 15 ix-i= O (ii)x2-x+(1+i) =0 (iii). ix’-x+12i=0 (iv) x> — (32 — 2i)x —/2i =

(V) x2 = (V2 +D)x++2i =0 (vi)2x® =B+ Ti)x+ (9 —3) = 0 (vii) x> — 32 = 2i)x + 6+/2i =

2
(Viii) 2x2-4x+3=0 (ix)x-2=x (x) 13x>+7x+1=0 (xi) x> +( ax j = 34>
X+a

Ans. (i). x=1+(4;\/g)a d (4“/_)’ (ii) x= (1-i)and (i) , (iii) x=(-4i) and(3i)
(iv) x = (3\/5_2i)i (4_\/§i) (v)x=\/§ and i (vi)x= —and 3i (vii).x= 3\/§and 2i (viii) x= L,
2 2 2 V2

(ix) x =

1——;/7_1,(,() x:72_—6\/§’ (xi) x:%,%(li\/g)

Best of Luck
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