SEM VI

MATHEMATICS PAPER IV

QUESTION BANK

UNIT I
(1) The value of (g) is
(@) (b) 1 (c)-1 (d)o
(2) If (%):1, then
(@) p=1or 7(mod 8) (b) p= 3 or 5(mod 8)
(c) p=1 or 7(mod12) (d)p= 3 or 5(mod 12)
(3) If (%):1, then
(@)p= 1 or 3(mod 12) (b) p= 1 or 7(mod 12)
(c) p=1 or 5(mod12) (d)p=1or 11(mod 12)
(4) If (%): 1, then
(a) p=6k+1 (b)p=6k+5 (c) p=8k+5 (d) cannot say
(5) If p=97 ,then
-1 2 -1 2
(a)(;) = 1and (;) =1 (b)(?) = —1and (;) =1
-1 2 -1 2
(c) (7) = —1and (;) =1 (d) (7) =1and (;) =1
(6)Which of the following is correct:
@(5)=1and (3) =1 (b)(33) = —land (3) = -1
10 10 10 10
((55)=1and (53) = -1 (@)(35) = —land (3) =1

(7) Which of the following is correct:

D) = 1 (5) =1 () = 1 ana ()=



A=t ()= ()=t (2=

aP~1y .
(8)if 1<a<p ,then the value of ( - ) is

(@)1 (b) a (c) p-1 (d)p
(9) The value of (Lw) is

41

(@41 (b) 40 (c)2 (d)1
(10) The value of (E) is
(@)5 (b) 2 ()1 (d)-1

(11) The value of (@) is

(a) (—1)197_1 (b) (—1)172Ll (c)(p-1)! (d) None of these
(12) The value of Z?;ll(é) is

(a)1 (b)-1 (c)0 (d)p-1

(13) In which of the following case, both congruence equations have solutions:

(a) x2 = 3mod 5,x*> = 5mod 3 (b) x? = 3mod 7,x% = 7 mod3
(c)x> =5mod 11,x2 =11 mod 5 (d) x2 = 5mod 13 ,x?% =
13 mod 5

(14) If gis primitive root of odd prime p then which of the following is true:
(a) g is quadratic residue of p (b)g is quadratic non residue of p

(c)gP~tis quadratic non residue of p  (d) gP~2 is quadratic residue of p
(15) The prime p for which (%)=1 is

(a) p= 19(mod40) (b) p= 7(mod40) (c) p= 1(mod40) (d) p= 33 (mod40)

16)If p=7 and g= 13, then
(a) (;—;) =1 and (pz—q) =-1 (b)(;—;) = —1and (%) =1

(c) (;—;) =1and (;—q) =1 (d) (;—;) - —land (;—q) =1

(17) Let a, b be positive integers which are relatively prime and b>1 be odd,then



(a) a is quadratic residue of b if and only if (%):1.
(b) If ais quadratic residue of b then (%)=1 .
(c) If(§)=1 ,thena is quadratic residue of b .

(d) None of these
(18) The congruence x2 = a(mod32) (with 1 < a < 31)is solvable for
(a)a=1,9,17,25 only (b)a=1,5,9,25 only

(c)a=1,5,9,21,25 only (d)a=1,21,25 only
(19) Let p be an odd prime . The congruence x2 + (pTH) =0modp

(a) Is solvable if p is of the type 4k+3 (b) Is not solvable if p is of the type 4k+3
(c) Is solvable if p is of the type 8k+7 (d) None of these
(20) Let p be a prime. There exist integers x ,y with (x,p)=1,(y ,p)=1 and x% + y? = 0 mod p
(a) For all prime p (b) For all primes of the type 4k+3
(c) Onlyforp=2 (d) For p=2 and primes of the type 4k+3
(21)The number of solutions of the congruence x? = 3 mod 112232 is

(a)0 (b) 2 (c)4 (d1

(22) The congruence x? = 231 mod 1105 has

(a) 2 solutions (b) 1 solution (c) 4 solutions (d) no solutions
(23) The congruence x? = 25 mod 1013 has

(a) 2 solutions (b) 1 solution (c) 4 solutions (d) no solutions
(24) Which of the following is correct ?

(a) The quadratic congruence x? = 12 mod 5 has a solution.

(b) The quadratic congruence x? = 12 mod 7 has a solution.

(c) The quadratic congruence x? = 12 mod 35 has a solution.

(d) None of these.

(25) Which of the following is false?

(a) x? = a mod 2always has a solution.



(b) x? = amod 4 has solution if and only if a = 1 mod 4

2 = a mod 2™,for n>2 has a solution if and only if a = 1 mod 8

(c)x
(d) None of (a),(b),(c) is true.
(26) Ifx? = a mod 2™,for n>2 has a solution then it has
(a) exactly 2 incongruent solutions  (b) exactly 4 incongruent solutions
(c)exactly 1 solution (d) none of these

(27) The congruence x> = 19 mod 72 has

(a) only one solution  (b) two solutions (c) no solution  (d) none of these

UNITII
1)The initial integer in the symbol [ao, a1, ........... ,an] will be zero when the value of the
fraction is
(@) Positive & Greater than one (b) Positive & less than one
(C)Negaitive (d) Can not say

2)The simple continued fraction (SCF) for % is given by
(b)[0,1,1,2,2,3,3] (b)[21,2,1,33] (c)[1,1,2,2,3,3] (d)None ofthese
(3) The SCF for — % is given by
@) [-1,2,1,2,3,4] (b) [-2,1,1,2,3,4] (c) [-1,1,2,1,2,3] (d) None of these
(4) The SCF[0,1,2,3,4,3] represents
(8) == (b) = (©) = (d) None of these

(5) The SCF [ —2,1,2,3,4,3] represents

181 97 34
(@) ~Tag (b) — 9 (c) ~ T (d) None of these

(6) The SCF [ 2,1,2,1,2,1,2] equals
@1[11121.21,22] (b)[2,1,2,1,2,1,21] (©[21,21,21,1,1] (d) None of these
(7) The SCF [ 2,1,2,1,2,2,1] equals

@1[21212111  (0)[212123] (¢)[1121.221] (d)None of these



(8) If r=[2,332] then - is given by

@1[2,3,3,2] (b)[*,1/3,1/3,%] (c)]0,2,3,3,2] (d) None of these
(9) The value of the 4" convergent of [ 2,3,1,4,2,3] is

(a) = (b) = () 2 (d) None of these

(10) If ue/us represents quotient of two successive numbers in the Fibonacci Sequence then
Us/Us =

(a) [2,2,2,2,2] (b) [1,1,1,1,1] (¢)[-1,1,1,1,1] (d)
None of these

(11) Which of the following statement is correct :
(@)Po=a0;Go=1  (b) Po=1; o=1 (€) Po=1; Qo= o (d) Po= as; Qo= a0
(12) Which of the following statement is correct :
@pi=anth=1  (b) P1=1; (h= & (C) P1= Q1do +1; 1= & (d) P1=1; 1= o
(13) For k > 1 which of the following statement is correct :
() PxOlk-1—Qk Pr-1 =(-1) (b) P2~ Pt =(-1)*
(C) PrCir Ol Prer =(-1)" a (d) PrClkcr —Ol Prer =(-1) a
(14) For k > 2 which of the following statement is correct :
(8) PGz Gk P2 =(-1)"2 (b) PrCik-2—Ck P2 =(-1)"
() PxOlk-2—Ck Pr-2 =(-1)? ax (d) PxOlk-2—0Ok Pr-2 =(-1)* a

(15) Which of the following statement is correct :

(@) Co>C2>Cs>Ce....... (b) C1<C3<Cs<Cy...... (c) Co<C2<C4<Cs..... (d) Ci<
Cs< Cs=Cy.....
(16) For a positive integer ‘c’ ; if SCF [ao, a1, ........... an] >[a0, a1, covevennne. ,an +C] then

(@ nisodd (b) niseven (c) Both (a) & (b) (d) None of (a) & (b)
17)The SICF of /15 is given by

®[[B13] M®I[316] (¢ [31234,85] (d) None of these

18) The SICF of v/2 -1 is given by



@[0,1,2] (®[13]. (c) [0,2] (d)None of these
(19) If « = [2,1]then a equals
(@ 1++3 (b) 24 (c) 1 -3 (d) None of these
(e-1) .. .
(20) The SICF of i) is given by

(@ [ele —1] (b)[02,6,10,14,18......... 1 ©[21,2,1,4,1,8,....] (d)None of
these

2 - - -
(21) The SICF of ((:2 +11)) is given by
(@10,1,3,5,7,9,...... ] (b)[0,2,6,10,14,18,........ ]
(©)[1,1,45,78........ ] (d) None of these

(22) The SICF [1,1,1,1,...... ] represents

@1 (b) 1.1111 Ofaat

(d) None of these

(23) Forn€ IN,vn?2+ 1 =
@I[nn,2n] () [n 2n] (©[n,1,2n] (d) None of these

(24) Let x=[1,3,1,5,1,7,1,9,...... ].If Ch= Z—" is the n'™ convergent of x then we know

that |x-Cn|<—

, using this inequality the rational approximation to x correct upto 3

dn dn+1
decimal places is
34 301 267
@) pys (b) T30 (© YT (d) None of these
(25) If x="22 thenx =

(@) [2,3] (b) [2,1,3] (©)[2,1,3]. (d) None of these.
(26) If a =[a0,a1,a........... , and Ch =[a0, a1, a........... , an] is the n'" convergent
then a=

@ Tllggo C, (b 1113)10 Cn—1 (c) Both (a) and (b) (d) None of these.
(27) If Ck= Z—" is the k™ convergent of SICF [a0, a1, @z ........... ,] then
k

(@ (C1w0,C11) €(C2,C3) (b)(C1w0,C11) €(C12,C3)



(€) (C10,C11) S(Ce,C3)  (d) none of these

UNIT 11
1)Which of the following is the solution of 7(n) = 4?

(a)2 (b) 4 (c) 8 (d) 16

2)Which of the following is the solution of a(n) = 4?

(c) 1 (b) 2 (c)3 (d)4
(3)o(n) = 2%,k € N has no solution for
(a) k=1 (2) k=2 (c) k=3 (d) k=5
(4) Ifthe prime p = —1(mod 4)and if 2|k, then o(p*) is congruent 4 to
(a) 0O(mod 4) (b) 1(mod 4) (c) 2(mod 4) (d) cannot say
(5) Which of the following is not perfect?
(@)22(23 - 1) (b)2%(2° — 1) (€)26(27 — 1) (d)21921t — 1)
(6)Let p and q be distinct primes and n = pq. Then a(n) is
(@pg (B)P+D@+1)()n+l  (d) None
(7) Let p and q be distinct primes and n = pq. Then t(n) is
(@)1(b)2(c)4  (d)p +q
(8) If2"—1 and 2™ + 1 are both primes for n € N,then
(a) n must be odd (b) there are infinitely many such n
(c) n=2 (d) None of the above
(9) Let E, = 22" + 1, then for n # m, gcd(F,, E,) is
(@) n (b) 2™ (c) 1 (d) None
(10) Let p and g be distinct primes and M,, = 2™ — 1. Then gcd (M, , M) is
(a)1 (b) p (c)a (d)n

11)The fundamental solution of x2 — 3y? = 11is



(a) (2,1) (b) (7,4) (c) (1,0) (d)None

12) Pell’s equation x2 — 13y? = —1 has

(d) Only one solution (b) no solution
(c) infinitely many solutions (d) None

(13) Let+/29 = [ag; @7, @z, -~ ay]. Then (a, — ap_1+ ay_p — - .....+a, — a;) equals
(a) 29 (b) -1 (c) 3 (d) None

(14) Pell’s equation x2 — 30y2= -1 has
(a) only one solution (b) no solution (c)infinitely many solutions (d) None

(15) If @ =14++/2 ,8 = 1—+/2 then the Pell numbers P, and Q,, aregivenas

_ (@"+B™ _ (@"-B™ _ (@"+B™ _ (@"-p™
(a)Pn— 2\/2 ’ Qn_ 2 (b) Qn— 2\/5 ’ Pn— 2

_ (@"-p™) _ (@"+B™
(€ ="—F5" = " (d)  None

(16) For the Pell numbers P, and Q,withn=>1, Q,—PB, =
(@ Ppq (b) Qn-1 (c) 2Py 4 (d) None

(17) If xq,y; is a fundamental solution of  x2 — dy? = 1, then every positive solution of the
equation is given by x,,,y, which satisfy

(@) Yo+ x,Vd = (xy + yVa)" (b) X + Yo Vd = (x1 + y1Va)"
(c) Both (a) and (b) (d) None

(18) if C, = 5—" (n=0,1,2,.....) is the nt"* convergent and k is the length of the period
n

Of the infinite SCF of Vd , then ppi—_1, Qi1 isasolutionof x%—dy? =1

(a) k=2, n=5 (b) k=3, n=4 (c) Both (a) and (b) (d)None

(19) Every Carmichael number, an absolute pseudoprime
(a) isodd (b) has atleast 3 distinct prime factors (c) composite
(d) (a), (b),and (c)

(20)  If dis divisible by a prime p = 3(mod 4), then the equation x2 — dy? = —1 has

(a) nosolution (b) infinitely many solutions (c) onesolution  (d) None






