Bihar Mathematical Society
TSTM (Olympiad) 2021 (Class-11)
Full Marks:- 100 Time: 2 Hours
Answer all questions. All questions carry equal marks.

1. If 6x2 — 11x + a = 0 are rational number .Then find number of all possible positive integral values of « for
which the roots of the quadratic equation?
I 6x% — 1lx +a =0 R F&T 2| @ o & 9 ST emTers aifiT gt @ wer farel s forg fgem
T B e 7?

2. Find the number of integral values of m for which the quadratic expression, (1 + 2m)x? —2(1 +3m) x +
4(1+ m)x, x € R, is always positive.
m @ A= A B FE 7d PR R fog fged @fwie, (1+ 2m)x? —2(1 +3m)x + 4(1+m)x, x €R
2 S TR O B |

3.  Provethat

sinx + sin3x + sin5x + -+ sin11x = Lﬂzx
2sinx
wfed @ & sinx + sin3x + sin5x + .-+ sin11x = %

4.  Find all positive real numbers x and y that satisfy the following system of equations.
XY =yx=Y
xX=y12y
Il g TP AP A&TE X AR y A HING S1 FEEAfaRad AHieReT qorell B AT BRAT © |
XY =yX=y
x*=yl2y

5. India plays two matches each with Pakistan and Australia. In any match the probabilities of India getting
points 0, 1 and 2 are 0.45, 0.05 and 0.50, respectively. Assuming that the outcomes are independent. Find the

probability of India getting at least 7 points.
VR b iR Reforar & a1r g—a1 A9 Werat 2 | fsl ft 9 § 9Ra & 3 0, 1 3R 2 o™ &1 Wiysad s o.
45, 0.05 3R 050 €| I AT Y 5 aRUTH WAs €| 9RA & B9 W HH 7 F UK B D WRISAT 1 BTy |

6. Let A be the sum of the first 20 terms and B be the sum of the first 40 terms of the series 1242-22+
3242424524262+ .1f B—2A4 = 1004, then find the value of 1?
9 AR A UE 20 UGT @7 ANT ¥ R B SRI & Ul 40 UK BT AN ® 124+ 2-22 +3%2+2-42 452 +2-6% +
<« If B—2A =100 a1 &1 919 5 BIRTY?

7. Ifin atriangle ABC, a =1++/3 cm, b = 2 cm and 2C = 60°, then find the other two angles and the third
side.
afz v Bt ABC % a=14++/3cm, b = 2cmaiik 2C = 60° & a1 <1 /ol 3R SR 4T B Fiaprel?

8.  Find the area of the region bounded by the curves y = x2,y = |2 — x | and y = 2, which lies to the right of
the line x = 1.
bl W R &5 BT 5 I FIRT = x%,y = |2— x| Ry =2 @ x =1 & R R Rerd B

9. Differentiate of the following with respect to x. (a) If y = x sin2x + logx?®* (b) If y = a* tan2x
x @ \ne ¥ ffoRad # ik X (a) IRy = x sin2x + logx?** (b) ok y = a* tan2x
10. (a) Find the Cartesian form of the equation vr = \/Ecosg.
FheR equation Vr = \/Ecosgib‘r PRI Y ST BT |
(b) Thelinesax+2y+1=0,bx+3y+1=0andcx +4y+ 1= 0are concurrent
show that a, b, c are in A.P.
agtax+2y+1=0,bx+3y+1=0 dancx+4y+1=0 woadf &
e f% a,b,c A.P. ¥ &



