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MATHEMATICS
1. The limit 2x 0

cos x sec x
Lim

x (x 1)→

−
+

1) is 0 2) is 1 3) is – 1 4) does not exist

J=kè 2x 0

cos x sec x
Lim

x (x 1)→

−
+

1) 0 J=Ù`«∞Ok 2) 1 J=Ù «̀∞Ok 3) – 1 J=Ù «̀∞Ok 4) =º=ã≤÷̀ «O HÍ Œ̂∞

2.

nn

n

1 1
Lim 1 1

n n

−

→∞

     + − + =    
     

1) 1 2) 
1

e 1−
3) 

e 1
e
−

4) 0

3. The value of  f(0) so that f(x) = 
x xe 2
x

− +
 is continuous at x = 0 is

f(x) = 
x xe 2
x

− +
 „Ñ¨"Õ∞Ü«∞O x = 0 =^ŒÌ JqzÛù#fl=∞ÜÕ∞º  f(0) qÅ∞=

1) – log 2 2) 0 3) – (1 + log 2) 4) – 1 + log 2

4. If  yx – xy  = 1, then the value of 
dy
dx

 at x = 1 is

yx – xy  = 1 J~Ú`Õ  x = 1 =^ŒÌ 
dy
dx

 qÅ∞=

1) 2(1 – log 2) 2) 2(1 + log 2) 3) 2 – log 2 4) 2 + log 2

5. If u = f(r), where r2 = x2 + y2, then  
2 2

2 2

u u
x y

∂ ∂
+ =

∂ ∂

u = f(r), r2 = x2 + y2 J~Ú`Õ 
2 2

2 2

u u
x y

∂ ∂
+ =

∂ ∂

1) f '' (r) + rf ' (r) 2) f ''(r) + 
1
r

 f ' (r) 3) f ''(r) + f ' (r) 4) f ''(r) + r2f  '(r)

6. A spherical balloon is expanding.  If the radius is increasing at the rate of 2 centimeters per minute,
the rate at which the volume increases (in cubic centimeters per minute) when the radius is 5
centimeters is
XHõ QÀàÏHÍ~°Ñ¨Ù |∞_»QÆ "åºHÀzã¨∞ÎOk.  ^•x "åº™ê~°÷O xq∞ëêxH˜ 2 ÃãO.g∞. ˆ~@∞# ÃÑ~°∞QÆ∞`«∞O>Ë,

"åº™ê~°÷O 5 ÃãO.g∞. L#flÑ¨ÙÊ_»∞ ^•x Ñ¶¨∞#Ñ¨i=∂}O ÃÑiˆQ ˆ~@∞ (xq∞ëêxH˜ Ñ¶¨∞#ÃãO\©g∞@~°¡Ö’)
1) 10 π 2) 50 π 3) 100 π 4) 200 π

7. The normal to the curve x a(1 cos ), y a sin= + θ = θ  at 'θ ' always passes through the fixed
point
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x a(1 cos ), y a sin= + θ = θ  =„HÍxH˜ 'θ ' =^ŒÌ JaèÅO|ˆ~Y ZÅ¡Ñ¨ÙÊ_»∂ kQÆ∞= ã≤÷~°aO^Œ∞=Ù QÆ∞O_®

áÈ=Ù#∞
1) (0, 0) 2) (a, 0) 3) (0, a) 4) (a, a)

8. If the function 3 2 2f (x) 2x 9ax 12a x 1= − + + , where a > 0, attains its maximum and minimum

at p and q respectively such that p2 = q, then a equals
3 2 2f (x) 2x 9ax 12a x 1= − + + , a > 0 „Ñ¨"Õ∞Ü«∞O =~°∞ã¨QÍ p, q Å = Œ̂Ì QÆi+ª̈, Hõx+ª̈ qÅ∞=Å#∞ á⁄Ok

p2 = q J~Ú`Õ a qÅ∞=
1) 1 2) 1/2 3) 2 4) 3

9. If 
5

3 3/2 3 1/2

3

x
dx A(1 x ) B(1 x ) C

1 x
= + + + +

+
∫ , then

5
3 3/2 3 1/2

3

x
dx A(1 x ) B(1 x ) C

1 x
= + + + +

+
∫  J~Ú`Õ

1) A = 3B 2) B = 3A 3) B = – 3A 4) A = – 3B

10. The value of 
a

0

a x
dx

x
−

∫  is

a

0

a x
dx

x
−

∫  qÅ∞=

1) 
a

2
π

2) 
a

4
π

3) 
a
2

4) 
a
4

11. The value of  
/2

x/2

0

2 sin x
e dx

1 cos x

π + 
 + ∫

/2
x/2

0

2 sin x
e dx

1 cos x

π + 
 + ∫  qÅ∞=

1) /4eπ 2) /2eπ 3) /22eπ 4) /42eπ

12. Let  
x

2

0

f (x) 3 t f (t)dt 1, x 0= + ≥∫ .  Then f(1) is

x 0≥  H˜ 

x
2

0

f (x) 3 t f (t)dt 1= +∫  J~Ú`Õ f(1)  qÅ∞=

1) 1 2) e 3) e2 4) e3
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13. The value of 
1

0

cos ( x) cos ([2x] )dxπ π∫ , where [t] denotes the largest integer not exceeding t is

t x q∞OK«x QÆi+¨ª Ñ¨Ó~å‚OHÍxfl [t] ã¨∂z¿ãÎ 

1

0

cos ( x) cos ([2x] )dxπ π∫  qÅ∞=

1) 1 2) – 1 3) 
2
π

4) 
2

−
π

14. The area bounded by the parabolas y = x2 and  y = 1 – x2 equals
y = x2,  y = 1 – x2 Ñ¨~å=ÅÜ«∂ÅKÕ Ñ¨i| Œ̂ú"≥∞ÿ# "≥·âßÅºO

1) 
2

3
2) 

2 2
3

3) 
1
3

4) 
2
3

15. The approximate value of the integral 
4

2
0

dx
1 x+∫  obtained by using Trapezoidal rule with h = 1 is

h = 1  `À ã¨=∞ÅO| K«̀ «∞~°∞ƒù[ ã¨∂„ «̀O "å_»∞H˘O>Ë  
4

2
0

dx
1 x+∫  ã¨=∂HõÅx ~°=∂~°q∞ qÅ∞=

1) 113 / 85 2) 63 / 85 3) 108 / 85 4) tan–1 (4)
16. The differential equation of all straight lines touching the circle x2 + y2 = a2 is

x2 + y2 = a2 =$`åÎxfl ã¨Ê$tOKÕ ã¨~°à◊ˆ~YÅ J=HõÅ# ã¨g∞Hõ~°}O

1) 

2 2
2dy dy

y a 1
dx dx

    − = +    
     

2) 

2 2
2dy dy

y x a 1
dx dx

    − = +    
     

3) 
2dy dy

y x a 1
dx dx

 − = + 
 

4) 
2dy dy

y a 1
dx dx

 − = − 
 

17. The general solution of the differential equation ydx – (x2 – 4)dy = 0 is (Here c is the arbitrary
constant)
ydx – (x2 – 4)dy = 0 J=HõÅ# ã¨g∞Hõ~°}ÏxH˜ ™ê~°fi„uHõ ™ê^èŒ# (WHõ¯_» c  J<Õk Ü«∞ Õ̂K«Ûù ã≤÷~°~åt)

1) 
4 x 2

y c
x 2

− =  + 
2) 

4 x 2
y c

x 2
+ =  − 

3) 
2 x 2

y c
x 2

− =  + 
      4) 

2 x 2
y c

x 2
+ =  − 

18. Let y(x) be the solution of the initial value problem ' x
0y y 1 5e , y(0) y−− = + = .  If 

x
Lim y(x)

→∞

is finite, then y0 is equal to

' x
0y y 1 5e , y(0) y−− = + =  J<Õ „áê~°OÉèí =¸Åº ã¨=∞ã¨º‰õΩ y(x) XHõ ™ê^èŒ#, 

x
Lim y(x)

→∞
 Ñ¨iq∞`«

ã¨OYº J~Ú Õ̀ y0 ́
1) 0 2) 9 3) – 7/2 4) – 11
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19. Let 
3

f (x) log (sin x cos x), x ,
4 4
π π = + ∈ − 

 
.  Then f is strictly increasing in the interval

3
x ,

4 4
π π ∈ − 

 
 H˜ f (x) log (sin x cos x)= +  J~Ú`Õ f â◊√^•ú~ÀÇ¨Ï}O K≥O^Õ JO`«~°O

1) ,
4 4
π π − 

 
2) 

3
0,

8
π 

 
 

3) ,
4 2
π π 

 
 

4) 
3

,
2 4
π π 

 
 

20. The product 0 0 0 0(1 tan1 )(1 tan 2 )(1 tan 3 ).....(1 tan 45 )+ + + +  equals
0 0 0 0(1 tan1 )(1 tan 2 )(1 tan 3 ).....(1 tan 45 )+ + + +  Å|ÌO qÅ∞=

1) 221 2) 222 3) 223 4) 224

21. The value of 0 0 0 0tan81 tan 63 tan 27 tan 9− − +  is
0 0 0 0tan81 tan 63 tan 27 tan 9− − +  qÅ∞=

1) 1 2) 2 3) 3 4) 4

22. Let ( )k k
k

1
f (x) sin x cos x

k
= +  for k = 1, 2, .......... then 4 6f (x) f (x)− =

 k = 1, 2, .......... Å‰õΩ ( )k k
k

1
f (x) sin x cos x

k
= +  J~Ú#Ñ¨Ù_»∞ 4 6f (x) f (x)− =

1) 1/2 2) 1/4 3) 1/6 4) 1/12
23. Consider the following two statements :

P : all cyclic quadrilaterals ABCD satisfy 
A B C D

tan tan tan tan 1
2 2 2 2

=

Q : all trapeziums ABCD satisfy 
A B C D

tan tan tan tan 1
2 2 2 2

=

„H˜Ok Ô~O_»∞ „Ñ¨=K«<åÅ#∞ Ñ¨iQÆ}˜OK«O_ç

P : Jxfl K«„H©Ü«∞ K«̀ «∞~°∞ƒù*ÏÅ∞  ABCD Å∞ 
A B C D

tan tan tan tan 1
2 2 2 2

=  x «̀$Ñ≤ÎÑ¨~°∞™êÎ~Ú

Q : Jxfl „>ˇÑ‘lÜ«∞"£∞Å∞  ABCD Å∞ 
A B C D

tan tan tan tan 1
2 2 2 2

=  x «̀$Ñ≤ÎÑ¨~°∞™êÎ~Ú

1) Both P and Q are true (P, QÅ∞ Ô~O_»∂ x["Õ∞)  2) P is true but Q is not (P x*"Õ∞ HÍx Q HÍ^Œ∞)

3) Q is true but P is not (Qx["Õ∞ HÍx P HÍ^Œ∞)

4) neither P nor Q is true (P, QÅÖ’ Un x[OHÍ^Œ∞)

24. The number of roots of the equation 7 6cos sin 1θ − θ =  that lie in the interval [0, 2 ]π  is

[0, 2 ]π  JO «̀~°OÖ’ LO_Õ 7 6cos sin 1θ − θ =   ã¨g∞Hõ~°} ™ê^èŒ#Å ã¨OYº

1) 2 2) 3 3) 4 4) 8
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25. The sum of all x [0, ]∈ π  which satisfy the equation 
21

sin x cos x sin x
2 4

π + = + 
 

 is

[0, ]π  Ö’ LO@∂ 
21

sin x cos x sin x
2 4

π + = + 
 

 ã¨g∞Hõ~°}Ïxfl «̀$Ñ≤ÎÑ¨iKÕ x  ÅxflO\˜ "≥Ú «̀ÎO

1) / 2π 2) 5 / 6π 3) π 4) 2π

26. 1 12 1
Tan 2Tan

11 7
− −+  equals

1 12 1
Tan 2Tan

11 7
− −+  qÅ∞=

1) cot–1 7 2) 1cot 2− 3) 
1 77

cot
36

−  
 
 

4) 
1 73

cot
36

−  
 
 

27. The principal value of 
1 4 5

sin sin cos cos sin
9 9 9 9

− π π π π + 
 

 is

1 4 5
sin sin cos cos sin

9 9 9 9
− π π π π + 

 
 „Ñ¨^è•# qÅ∞=

1) 2 / 3π 2) / 3π 3) 4 / 9π 4) / 6−π
28. In triangle ABC, A – B = 1200 and R = 8r.  Then cos C =

„uÉèí∞[O ABC Ö’ A – B = 1200 =∞iÜ«Ú R = 8r J~Ú`Õ  cos C ́
1) 1/4 2) 7/16 3) 7/8 4) 3/4

29. Observe the following statements :

P : In ∆  ABC, 2 2C B
b cos ccos s

2 2
+ =

Q : In ∆  ABC, 
0A b c

cot B 90
2 2

+  = ⇒ = 
 

Which of the following is correct ?
1) Both P and Q are true 2) P is true, Q is false
3) P is false, Q is true 4) Both P and Q are false
„H˜Ok „Ñ¨=K«<åÅ#∞ Ñ¨ijeOK«O_ç :

P : „uÉèí∞[O ABC Ö’ 
2 2C B

b cos Ccos s
2 2

+ =

Q : „uÉèí∞[O ABC Ö’ 
0A b c

cot B 90
2 2

+  = ⇒ = 
 

„H˜Ok"å\˜Ö’ Uk x[O ?

1) P, Q Å∞ Ô~O_»∂ x["Õ∞ 2) P ã῭ «º"Õ∞ HÍx Q Jã῭ «ºO

3) P Jã῭ «ºO, Q ã῭ «º"Õ∞ 4) P, Q Å∞ Ô~O_»∞#∂ Jã῭ «º"Õ∞
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30. 2

1 1
x log 1 y

y y

 
= + + ⇒ =  

 
1) cosec hx 2) sec hx 3) cot hx 4) tan hx

31. Let an object be placed at some height h cm and let P and Q be two points of observation which
are at a distance 10 cm apart on a line inclined at an angle 150 to the horizontal. If the angles of
elevation of the object from P and Q are 300 and 600 respectively, then h is

 h ÃãO.g∞. Z`«∞ÎÖ’ XHõ =ã¨∞Î=Ù LOK«|_çOk.  H˜∆u[O`À 150 x=∞fl`« QÆÅ ˆ~YÃÑ· 10 ÃãO.g∞. Z_»=∞

^Œ∂~°OÖ’ P, Q J<Õ Ô~O_»∞ Ñ¨ijÅHõ aO^Œ∞=ÙÅ #∞O_ç P =ã¨∞Î=Ù T~°÷fiHÀ}ÏÅ∞ =~°∞ã¨QÍ 300, 600

J~Ú`Õ  h qÅ∞=

1) 5 2 2) 5 / 2 3) 5 6 4) 5 3

32. Suppose n is a natural number such that 2 3 ni 2i 3i ........ ni 18 2+ + + + = , where i 1= − .

Then n is

i 1= − , 2 3 ni 2i 3i ........ ni 18 2+ + + + =  JÜÕ∞º ã¨Ç¨Ï[ ã¨OYº n qÅ∞=

1) 9 2) 18 3) 36 4) 72

33. The real part of a complex number z satisfying z 5i 1− ≤  and having minimum principal argument

is

z 5i 1− ≤  x «̀$Ñ≤ÎÑ¨~°∞ã¨∂Î Hõx+ª̈ „Ñ¨̂ è•# PÜ«∂=∞O QÆÅ XHõ ã¨OH©~°‚ ã¨OYº z H˜ "åãÎ̈= ÉèÏQÆO

1) 0 2) 6 / 5 3) 2 6 / 5 4) 2 / 5

34. The sum of the real values of m for which the equation 3 2z (3 i)z 3z (m i) 0+ + − − + =  has at
least one real root (z being a complex number) is

z  XHõ ã¨OH©~°‚ ã¨OYº J~Ú#Ñ¨Ù_»∞ 3 2z (3 i)z 3z (m i) 0+ + − − + =  ã¨g∞Hõ~°}ÏxH˜ Hõhã¨O XHõ "åãÎ̈=

=¸ÅO LO_®ÅO>Ë m Ü≥ÚHõ¯ "åã¨Î= qÅ∞=Å "≥Ú`«ÎO
1) 3 2) 4 3) 5 4) 6

35. Below are given functions in List I defined from ¡  to ¡ .  Match the statements involving these
functions with appropriate numbers from List II

List I List II

(i) Period of f (x) sin(cos x) cos(sin x)= + a) / 2π

(ii) Period of f (x) [sin 4x] cos 4x= + b) π

(iii) Period of f (x) [sin x] [cos x]= + c) 2 π
(iv) Period of f (x) x [ x]= π − π d) 1

e) 1/ π
(Here [t] denotes the largest integer not exceeding t)
¡  #∞Oz ¡  H˜ x~°fiz`«"≥∞ÿ# „Ñ¨"Õ∞Ü«∂Å#∞ *Ïa`å –I Ö’ WKåÛ~°∞.  D „Ñ¨"Õ∞Ü«∂Å`À ‰õÄ_ç#

„Ñ¨=K«<åÅ#∞ *Ïa`å – II Ö’x "å\˜H˜ ã¨O|OkèOz# ã¨OYºÖ`À [ «̀Ñ¨~°ÛO_ç.
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*Ïa`å – I *Ïa`å – II

(i) f (x) sin(cos x) cos(sin x)= +  P=~°Î#O a) / 2π

(ii) f (x) [sin 4x] cos 4x= +  P=~°Î#O b) π

(iii) f (x) [sin x] [cos x]= +  P=~°Î#O c) 2 π
(iv) f (x) x [ x]= π − π P=~°Î#O d) 1

e) 1/ π
(WHõ¯_» t  x q∞OK«x QÆi+¨ª Ñ¨Ó~å÷OHÍxfl [t]  ã¨∂zã¨∞ÎOk)

The correct answer is
ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú

(i) (ii) (iii) (iv)
1) a b c e
2) a c b e
3) b c a d
4) b a c e

36. Which of the following intervals is a possible domain of the function

{ } { }[x]xf (x) log [x] log x= + , where [x] is the greatest integer not exceeding x and

{ }x x [x]= −  ?

x x q∞Oz# QÆi+¨ª Ñ¨Ó~å‚OHÍxfl [x] ̀ À#∂, { }x x [x]= −  ̀ À#∂ ã¨∂z¿ãÎ

{ } { }[x]xf (x) log [x] log x= +  „Ñ¨"Õ∞Ü«∂xH˜ kQÆ∞= JO`«~åÅÖ’ Uk ™ê^èŒº"≥∞ÿ# XHõ „Ñ¨^Õâ◊O

J=Ù`«∞Ok?
1) (0, 1) 2) (1, 2) 3) (2, 3) 4) (3, 5)

37. The range of the function f (x) 3 sin x 2 cos x= −  is

f (x) 3 sin x 2 cos x= −  „Ñ¨"Õ∞Ü«∞O "åºÑ≤Î

1) [ 2, 13]− 2) [–2, 3] 3) [3, 13] 4) [ 3, 13]−

38. Let f : →¡ ¡  be the function 1 2 2 3 3 1f (x) (x a )(x a ) (x a )(x a ) (x a )(x a )= − − + − − + − −

with a1, a2, a3 ∈¡ .  Then f (x) 0≥  for all x ∈¡  if and only if
1) at least two of a1, a2, a3 are unequal 2)  a1, a2, a3 are all distinct
3)  a1, a2, a3 are all positive and distinct 4) a1 = a2 = a3
a1, a2, a3 ∈¡  J~Ú#Ñ¨Ù_»∞ f : →¡ ¡  „Ñ¨"Õ∞Ü«∞O

1 2 2 3 3 1f (x) (x a )(x a ) (x a )(x a ) (x a )(x a )= − − + − − + − −  KÕ W=fi|_ç`Õ, „Ñ¨u x ∈¡ H˜

f (x) 0≥  J=_®xH˜ P=â◊ºHõ, Ñ¨~åºÑ¨Î xÜ«∞=∞O

1) a1, a2, a3 ÅÖ’ Hõhã¨O Ô~O_»∞ Jã¨=∂#O HÍ=_»O 2) a1, a2, a3  Åhfl qaè#flOQÍ LO_»@O

3) a1, a2, a3  Åxfl ^èŒ<å`«‡Hõ"≥∞ÿ qaè#fl=∞=_»O 4) a1 = a2 = a3
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39. Suppose a, b, c are real numbers, and each of the equations 2 2x 2ax b 0+ + =  and
2 2x 2bx c 0+ + =  has two distinct roots.  Then the equation 2 2x 2cx a 0+ + =  has

1) two distinct positive real roots 2) two equal roots
3) one positive and one negative root 4) no real roots

a, b, c Å∞ "åãÎ̈= ã¨OYºÖ·̌#Ñ¨Ù_»∞ 2 2x 2ax b 0+ + = ,  2 2x 2bx c 0+ + =  ã¨g∞Hõ~°}ÏÅÖ’ „Ñ¨u

XHõ¯\˜H˜ Ô~O_»∞ qaè#fl =¸ÖÏÅ∞O>Ë 2 2x 2cx a 0+ + =  ã¨g∞Hõ~°}ÏxH˜

1) Ô~O_»∞ qaè#fl ^èŒ#=¸ÖÏÅ∞O\Ï~Ú 2) Ô~O_»∞ ã¨=∂# =¸ÖÏÅ∞O\Ï~Ú

3) XHõ ^èŒ#=¸ÅO, XHõ |∞∞}=¸ÅO LO\Ï~Ú 4) "åã¨Î= =¸ÖÏÅ∞ ÖË=Ù
40. The locus of the point P(a, b) where a, b are real numbers such that the roots of

3 2x ax bx a 0+ + + =  are in non-constant arithmetic progression is
1) a circle 2) a parabola with vertex on the x-axis
3) a parabola with vertex on the y-axis 4) an ellipse

a, b Å∞ "åã¨Î= ã¨OYºÅ∞† 3 2x ax bx a 0+ + + =  H˜ =¸ÖÏÅ∞ Jã≤÷~°OQÍ QÆÅ XHõ JOHõ„âı_èçÖ’ LO>Ë,

P(a, b) aO^Œ∞=ÙH˜ aO^Œ∞Ñ¨^äŒO

1) XHõ =$ «̀ÎO 2) j~°¬O x – JHõ∆OÃÑ· QÆÅ XHõ Ñ¨~å=ÅÜ«∞O

3) j~°¬O y – JHõ∆OÃÑ· QÆÅ XHõ Ñ¨~å=ÅÜ«∞O 4) XHõ n~°…=$ «̀ÎO

41. Let, 21, ,ω ω  be the cube roots of unity.  The least possible degree of a polynomial equation, with

real coefficients, having 2 22 ,3 4 ,3 4ω + ω + ω  and 25 − ω − ω  as roots is
21, ,ω ω  Å∞ 1 H˜ Ñ¶̈∞#=¸ÖÏÖ·̌#Ñ¨Ù_»∞, 2 22 ,3 4 ,3 4ω + ω + ω  =∞iÜ«Ú 25 − ω − ω  Å#∞ =¸ÖÏÅ∞

QÆÅ "åã¨Î= QÆ∞}HÍÅ`À XHõ |Ç¨ïÑ¨^Œ ã¨g∞Hõ~°}ÏxH˜ ™ê^èŒºÑ¨_Õ Hõx+¨ª Ñ¨i=∂}O
1) 4 2) 5 3) 6 4) 8

42. The positive integer k for which 
k/2(101)

k!
 is maximum is

k/2(101)
k!

 QÆi+ª̈=∞ÜÕ∞º è̂Œ#Ñ¨Ó~å‚OHõO k

1) 9 2) 10 3) 11 4) 101
43. The number of rectangles that can be obtained by joining four of the twelve vertices of a 12-sided

regular polygon is
12 Éèí∞*ÏÅ∞ QÆÅ „Hõ=∞|Ç¨ïÉèí∞l 12 j~å¬Å #∞O_ç <åeæO\˜x fã¨∞H˘x HõÅ∞Ñ¨QÍ =KÕÛ n~°…K«̀ «∞~°„™êÅ

ã¨OYº
1) 15 2) 24 3) 30 4) 66

44. There are 10 girs and 8 boys in a classroom including Mr. Gopal, Ms. Padma and Ms. Radhika.
A list of speakers consisting of 8 girls and 6 boys has to be prepared.  Mr. Gopal refuses to speak
if Ms. Radhika is a speaker.  Ms. Radhika refuses to speak if Ms. Padma is a speaker.  The
number of ways the list can be prepared is
XHõ `«~°QÆu QÆkÖ’ 10 =∞Ok ÉÏeHõÅ∞, 8 ÉÏÅ∞~°∞ L<åfl~°∞.  giÖ’ QÀáêÖò, Ñ¨^Œ‡ =∞iÜ«Ú ~åkèHõ J<Õ

"å~°∞<åfl~°∞.  gi #∞O_ç 8 ÉÏeHõÅ∞, 6 ÉÏÅ∞~°∞ LÑ¨<åºã¨‰õΩÅ∞QÍ QÆÅ XHõ *Ïa`å `«Ü«∂~°∞ KÕÜ«∞=Åã≤
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L#flk.  J~Ú Õ̀ ~åkèHõ LÑ¨#ºã≤¿ãÎ, QÀáêÖò LÑ¨#ºã≤OK«_®xH˜ XÑ¨ÙÊHÀ_»∞.  JO Õ̀QÍHõ, Ñ¨̂ Œ‡ LÑ¨<åºã¨‰õΩÅÖ’

XHõÔ~·̀ Õ, ~åkèHõ LÑ¨#ºã≤OK«̂ Œ∞.  D~°HõOQÍ P *Ïa`å#∞ «̀Ü«∂~°∞KÕ¿ã q è̂•Å ã¨OYº
1) 202 2) 308 3) 567 4) 952

45. Let r > 1 and n > 2 be integers.  Suppose L and M are the co-efficients of (3r)th and (r + 2)th

terms respectively in the binomial expansion of 2n 12n(1 x) −+ .  If (r 2)L (3r)M+ = , then n is

r > 1  =∞iÜ«Ú n > 2 Ñ¨Ó~å‚OHÍÅ∞.  2n 12n(1 x) −+  kfiÑ¨^Œ qã¨Î~°}Ö’ (3r)=, (r + 2)= Ñ¨^•Å QÆ∞}HÍÅ∞

=~°∞ã¨QÍ L, M Å∞ (r 2)L (3r)M+ =  JQÆ∞#@∞¡ LO>Ë n qÅ∞=

1) 2r – 1 2) 2r 3) 2r + 1 4) 2r + 2

46. The coefficient of t3 in the expansion of 

361 t
1 t

 −
 − 

 is

361 t
1 t

 −
 − 

 qã¨Î~°}Ö’ t3 QÆ∞}HõO

1) 10 2) 12 3) 18 4) 0

47. If , ,α β γ  are the roots of the equation 3 2x px qx r 0+ + + = , then the coefficient of x in the

cubic equation whose roots are ( ), ( )α β + γ β γ + α  and ( )γ α + β  is
3 2x px qx r 0+ + + =  ã¨g∞Hõ~°}<åxH˜ =¸ÖÏÅ∞ , ,α β γ  J~Ú`Õ ( ), ( )α β + γ β γ + α , ( )γ α + β

Å#∞ =¸ÖÏÅ∞QÍ QÆÅ Ñ¶¨∞#ã¨g∞Hõ~°}OÖ’ x  QÆ∞}HõO

1) 2q 2) p2 – qr 3) q2 + pr 4) r(pq – r)

48. The sum of the series 
1 1 1

.......
2! 4! 6!

+ + +  is

1 1 1
.......

2! 4! 6!
+ + +  J<Õ „âı_èç "≥Ú «̀ÎO

1) 
2e 2
2
−

2) 
2(e 1)

2e
−

3) 
2e 1
2e
−

4) 
2e 1
2
−

49. The sum of the series 
1 1 1 1

.........
1.2 2.3 3.4 4.5

− + − +  is

1 1 1 1
.........

1.2 2.3 3.4 4.5
− + − +  J<Õ „âı_èç "≥Ú «̀ÎO

1) e2log 2 2) elog 2 1− 3) elog 2 4) elog (4 / e)

50. Let P be an m x m matrix such that P2 = P.  Then for any positive integer n > 1, (I + P)n equals
(I is the m x m unit matrix)
P XHõ m x m =∂„uHõ, P2 = P J~Ú#Ñ¨Ù_»∞ U ≥̂·<å XHõ è̂Œ# Ñ¨Ó~å‚OHõO n > 1 H˜  (I + P)n ́

1) I + P 2) I + nP 3) I + (2n – 1)P 4) I + (2n – 1)P
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51. Let A and B be any two n x n matrices such that the following conditions hold : AB = BA and there
exist positive integers m and n such that Am = I (the identity matrix) and Bn = 0 (the zero matrix).
Then
AB J<Õ Ô~O_»∞ n x n =∂„uHõÅ∞ kQÆ∞= xÜ«∞=∂Å‰õΩ Ö’|_ç L<åfl~Ú† AB = BA =∞iÜ«Ú Am = I
(`«`«û=∞ =∂„uHõ), Bn = 0 (â◊¥#º=∂„uHõ) JQÆ∞#@∞¡ m,  n ̂ èŒ# Ñ¨Ó~å‚OHÍÅ∞.  JÑ¨ÙÊ_»∞

1) A + B = I 2) det (AB) = 0  (x~å÷~°HõO (AB) = 0 )

3) det (A + B) ≠  0 (x~åú~°HõO  (A + B) ≠ 0 ) 4) (A + B)k = 0 for some positive integer k
(XHõ è̂Œ# Ñ¨Ó~å‚OHõO k H˜ (A + B)k = 0)

52. Let A be a 3 x 3  non-singular matrix with det (M) = α .  If  AA–1 adj (adj A) = KI, then K equals
x~å÷~°HõO (M) = α  JQÆ∞#@∞¡ A  XHõ 3 x 3 ™ê^è•~°} =∂„uHõ.  A–1 adj (adj A) = KI J~Ú`Õ K qÅ∞=

(adj A JO>Ë A H˜ J#∞|O è̂Œ =∂„uHõ)

1) α 2) α 2 3) α 3 4) 1

53. The set of all 2 x 2 matrices which commute with the matrix 
1 1
1 0

 
 
 

 with respect to matrix

multiplication is

1 1
1 0

 
 
 

 =∂„uHõ`À =∂„uHÍ QÆ∞}HÍ~°O ^Œ$ëêìº ã≤÷`«ºO`«~°O JÜÕ∞º 2 x 2 =∂„uHõÅ ã¨q∞u

1) 
p q

: p,q,r
r r

  
∈  

  
¡ 2) 

p q
: p,q,r

q r
  

∈  
  

¡

3) 
p q p

: p,q, r
q r

 −  
∈  

  
¡ 4) 

p q
: p,q, r

q p q
  

∈  −  
¡

54. Three vertices are chosen randomly from the seven vertices of a regular 7-sided polygon.  The
probability that they form the vertices of an isosceles triangle is
XHõ „Hõ=∞ ã¨Ñ¨ÎÉèí∞l 7 j~å¬Å #∞O_ç =¸_»∞ j~å¬Å#∞ Ü«∂^Œ$zÛùHõOQÍ Z#∞flH˘O>Ë Jq XHõ ã¨=∞kfiÉÏÇ¨ï

„uÉèí∞[O j~å¬Å=_®xH˜ ã¨OÉèÏ=º`«
1) 1/7 2) 1/3 3) 3/7 4) 3/5

55. A purse contains 4 Copper coins and 3 Silver coins. A second purse contains 6 Copper coins
and 4 Silver coins.  A purse is chosen randomly and a coin is taken out of it.  The probability that
it  is a Copper coin is
XHõ Ñ¨~°∞ûÖ’ 4 ~åy <å}ˇ=ÚÅ∞, 3 "≥O_ç <å}ˇ=ÚÅ∞ L<åfl~Ú.  =∞~˘Hõ Ñ¨~°∞ûÖ’ 6 ~åy, 4 "≥O_ç

<å}ˇ=ÚÅ∞ L<åfl~Ú.  Ü«∂^Œ$zÛùHõOQÍ Z#∞flH˘<Õ XHõ Ñ¨~°∞û #∞O_ç XHõ <å}ˇ=Ú#∞ f¿ãÎ, Jk ~åy <å}ˇO

J=_®xH˜ ã¨OÉèÏ=º`«
1) 41/70 2) 31/70 3) 27/70 4) 1/3

56. A man tosses a fair coin 10 times, scoring 1 point for each head and 2 points for each tail.  Let

P(k) be the probability of scoring at least k points.  The largest value of k such that P(k) >
1

7
2

 is
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XHõ =ºH˜Î XHõ ™œ+¨ª= <å}Ïxfl 10 ™ê~°∞¡ ZQÆ∞~°"Õâß_»∞.  J`«_çH˜ „Ñ¨u ÉÁ=∞‡H˜ 1 áê~ÚO@∞, „Ñ¨u ÉÁ~°∞ã¨∞H˜

2 áê~ÚO@¡ ™È¯~°∞ Åaè™êÎ~Ú.  Hõhã¨O k áê~ÚO@∞¡ ~å=_®xH˜ ã¨OÉèÏ=º`«#∞ P(k) ã¨∂z¿ãÎ,

P(k) > 
1

7
2

 JÜÕ∞º k H˜ QÆi+ª̈ qÅ∞=

1) 14 2) 15 3) 16 4) 17
57. A fair coin is tossed 6 times. The probability that head appears in the sixth trial for the third time is

XHõ ™œ+¨ª= <å}ˇO 6 ™ê~°∞¡ ZQÆ∞~°"Õ¿ãÎ P~ÀÜ«∞`«flOÖ’ =¸_»=™êi ÉÁ=∞‡ Ñ¨_»\ÏxH˜ ã¨OÉèÏ=º`«
1) 5/16 2) 5/32 3) 5/36 4) 3/64

58. A random variable X has Poisson distribution with mean 2.  Then P(X > 1.5) equals
XHõ Ü«∂^Œ$zÛùHõ K«Å~åt X áêfi™Èû<£ qÉèÏ[<åxfl J#∞ã¨iOz, ^•x =∞^èŒº=∞O 2 J~Ú`Õ P(X > 1.5) =

1) 2

3
e

2) 2

2
e

3) 2

3
1

e
− 4) 2

2
1

e
−

59. The points with position vectors i j k, i j k, i 2 j k, i j kα + + − − + − + + β
r r r r r r r r r r r r

 are coplanar only if

i j k, i j k, i 2 j k, i j kα + + − − + − + + β
r r r r r r r r r r r r

 Å∞ ™ê÷# ã¨kâ◊Å∞QÍ QÆÅ aO Œ̂∞=ÙÅ∞ ã῭ «bÜ«∂Ö·̌̀ Õ

1) (1 )(1 ) 0− α + β = 2) (1 )(1 ) 0+ α − β =

3) (1 )(1 ) 0− α − β = 4) (1 )(1 ) 0+ α + β =

60. Let two sides of a triangle be represented by the vectors a, b
r r

 which include an angle 
3
π

.  If the

area of the triangle is 3, then a . b
r r

 =

XHõ „uÉèí∞[O Ô~O_»∞ Éèí∞*ÏÅ#∞ a, b
r r

 ã¨kâ◊Å∞ ã¨∂zOz, "å\˜ =∞^èŒº HÀ}O 
3
π

 J~Ú`Õ P „uÉèí∞[O

"≥·âßÅºO 3 J~Ú#Ñ¨ÙÊ_»∞ a . b
r r

 =

1) 3 2) 2 3 3) 4 3 4) 3 / 2
61. Let H be the Orthocenter of an acute-angled triangle ABC and O be its circumcenter.  Then

HA HB HC+ +
uuur uuur uuur

 is

1) equal to HO
uuur

2) equal to 2HO
uuur

3) equal to 3HO
uuur

4) not a scalar multiple of HO
uuur

 in general

XHõ J ABC H˜ ÅO|ˆHO„ Œ̂O H † Ñ¨iˆHO„ Œ̂O O J~Ú`Õ HA HB HC+ +
uuur uuur uuur

 ÅO|ˆHO„ Œ̂O

1) HO
uuur

 H˜ ã¨=∂#O 2) 2HO
uuur

 H˜ ã¨=∂#O

3) 3HO
uuur

 H˜ ã¨=∂#O 4) ™ê^è•~°}OQÍ HO
uuur

 H˜ Jkâß QÆ∞}˜[O HÍ^Œ∞

62. Let ABC be a triangle and P be a point inside the triangle such that PA 2PB 3PC O+ + =
uuur uuur uuur ur

.  If
the area of triangle ABC is k times that of triangle APC, then k =

ABC „uÉèí∞[OÖ’ PA 2PB 3PC O+ + =
uuur uuur uuur ur

 JQÆ∞#@∞¡ P  XHõ JO`«iƒO^Œ∞=Ù.  ABC „uÉèí∞[ "≥·âßÅºO,

APC „uÉèí∞[ "≥·âßÖÏºxH˜ k Ô~@∞¡ J~Ú Õ̀ k =
1) 3 2) 2 3) 3/2 4) 5/3
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63. Let ˆ ˆ ˆ ˆ ˆu 2i j k, v 3j 2k= − + = − +
r r

 be vectors in 3¡  and w
uur

 be a vector in the xy-plane.  Then the

maximum value of (u v).w×
r r uur

 is

ˆ ˆ ˆ ˆ ˆu 2i j k, v 3j 2k= − + = − +
r r

 Å∞ 3¡  Ö’ ã¨kâ◊Å∞† w
uur

 J<Õk xy – `«ÅOÖ’ XHõ ã¨kâ◊ J~Ú`Õ

(u v).w×
r r uur

 H˜ QÆi+ª̈ qÅ∞=

1) 5 2) 13 3) 17 4) 12
64. In a triangle, two vertices are (2, 3) and (4, 0) and its circumcenter is (2, x) for some real number

x.  The circumradius is
XHõ „uÉèí∞*ÏxH˜ (2, 3), (4, 0)Å∞ Ô~O_»∞ j~å¬Å∞ =∞iÜ«Ú x J<Õ XHõ "åãÎ̈= ã¨OYºH˜ (2, x) ^•x

Ñ¨iˆHO„ Œ̂O J~Ú Õ̀ Ñ¨i=$ «̀Î "åº™ê~°÷O

1) 2 2) 5 3) 
6

2 13+ 4) 13/6

65. Let the line 2x + 3y = 18 intersect the y-axis at B.  Suppose C ( ≠ B), with co-ordinates (a, b) is
a point on the line such that PB = PC, where P = (5, 7).  Then a + b equals
2x + 3y = 18 J<Õ ̂~Y y – JH∆Íxfl B =^ŒÌ YO_çã¨∞ÎOk.  (a, b) x~°∂Ñ¨HÍÅ∞QÍ QÆÅ aO^Œ∞=Ù C ( ≠ B) D
ˆ~YÃÑ· LO@∂, PB = PC,  P = (5, 7) JÜÕ∞º@@∞¡ LO>Ë  a + b qÅ∞=
1) 6 2) 7 3) 8 4) 9

66. The pair of lines 2 23x 4xy 3y 0− + =  is rotated about the origin through the angle 
6
π

 in the

anti-clockwise sense.  The equation of the pair of lines in the new position  is

2 23x 4xy 3y 0− + =  J<Õ ˆ~MÏÜ«ÚQÍ‡xfl =¸ÅaO^Œ∞=ÙÃÑ· 
6
π

 HÀ}O ^•fi~å JÑ¨ã¨=ºkâ◊Ö’

„Éèí=∞}O KÕÜ«∞QÍ #∂`«# ™ê÷#OÖ’ ̂~MÏÜ«ÚQÆ‡O ã¨g∞Hõ~°}O

1) 2x 3xy 0− = 2) 2xy 3y 0− = 3) 23x xy 0− =        4) 2y 3xy 0− =

67. If the sum of the slopes of the lines 2 2x 2cxy 7y 0− − =  is four times their product, then c has
the value

2 2x 2cxy 7y 0− − =  ã¨g∞Hõ~°}O ã¨∂zOKÕ ̂~YÅ "åÅ∞Å "≥Ú «̀ÎO, "å\˜ ÅÉÏúxH˜ 4 Ô~@∞¡O>Ë, c qÅ∞=

1) 1 2) 2 3) –1 4) – 2

68. A line makes the same angle θ  0
2
π < θ < 

 
, with each of the x-axis and z-axis.  If the angle β

which it makes with y-axis is such that 2 2sin 2sinβ = θ , then θ  equals

XHõ ̂~Y x – JHõ∆O, z – JHõ∆O Ô~O_ç\˜̀ À XˆH HÀ}O θ  0
2
π < θ < 

 
 KÕã¨∞ÎOk.  P ̂~Y y – JHõ∆O`À KÕ¿ã

HÀ}O β , 2 2sin 2sinβ = θ  JÜÕ∞º@@∞¡ LO>Ë θ  =

1) / 8π 2) / 4π 3) / 6π 4) / 3π



13

69. The equation of the plane passing through the intersection of the planes x 2y z 1 0+ + − =  and

2x y 3z 2 0+ + − =  and perpendicular to the plane x y z 1 0+ + − =  is x ky 3z 1 0+ + − =
where k equals

x 2y z 1 0+ + − = , 2x y 3z 2 0+ + − =  `«ÖÏÅ YO_»# ˆ~Y QÆ∞O_® áÈ`«∂ x y z 1 0+ + − =

«̀ÖÏxH˜ ÅO|OQÍ LO_Õ «̀ÅO ã¨g∞Hõ~°}O x ky 3z 1 0+ + − =  J~Ú`Õ k ́

1) 2 2) –2 3) 4 4) – 4

70. If the plane 2ax 3ay 4az 6 0− + + =  passes through the mid point of the line segment containing

the centres of the spheres 2 2 2x y z 6x 8y 2z 13+ + + − − =  and 2 2 2x y z 10x 4y 2z 8+ + − + − = ,
then a equals

2ax 3ay 4az 6 0− + + =  J<Õ «̀ÅO 2 2 2x y z 6x 8y 2z 13+ + + − − = ,
2 2 2x y z 10x 4y 2z 8+ + − + − =  J<Õ QÀàÏÅ ˆHO„^Œ=ÚÅ#∞ Hõe¿Ñ ˆ~MÏYO_»O =∞^èŒº aO^Œ∞=Ù

QÆ∞O_® áÈ`Õ  a ́

1) – 2 2) 2 3) –1 4) 1

71. Suppose two perpendicular tangents can be drawn from the origin to the circle
2 2x y 6x 2py 17 0+ − − + =  for some real p.  Then p  is equal to

XHõ "åãÎ̈= ã¨OYº p H˜ 2 2x y 6x 2py 17 0+ − − + =  =$`åÎxH˜ =¸ÅaO^Œ∞=Ù #∞O_ç Ñ¨~°ã¨Ê~° ÅO|

ã¨Ê~°≈ˆ~YÅ∞ wÜ«∞QÆeæ̀ Õ,  p  qÅ∞=

1) 0 2) 3 3) 5 4) 17

72. If a circle passes through the point (a, b) and cuts the circle 2 2x y 4+ =  orthogonally, then the
locus of its center is

XHõ =$ «̀ÎO (a, b) aO^Œ∞=Ù QÆ∞O_® áÈ`«∂, 2 2x y 4+ =  =$`åÎxfl ÅO|OQÍ YO_ç¿ãÎ, ^•x ˆHO„^ŒO

aO^Œ∞Ñ¨^äŒO

1) 2 22ax 2by (a b 4) 0− − + + = 2) 2 22ax 2by (a b 4) 0+ − + + =

3) 2 22ax 2by (a b 4) 0− + + + = 4) 2 22ax 2by (a b 4) 0+ + + + =

73. The two circles 2 2x y ax+ =  and 2 2 2x y c (c 0)+ = >  touch each other if

2 2x y ax+ = ,  2 2 2x y c (c 0)+ = >  J<Õ =$`åÎÅ∞ ã¨Ê$tOK«∞HÀ_®xH˜ Ñ¨~åºÑÎ̈ xÜ«∞=∞O

1) a c= 2) a = 2c 3) a 2c= 4) 2 a c=
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74. Two circles C1 and C2 whose equations are respectively 2 2
1x y 2g x c 0+ + + =  and

2 2
2x y 2g x c 0+ + + =  are such that one lies in the interior of the other.  Then

2 2
1x y 2g x c 0+ + + = ,  2 2

2x y 2g x c 0+ + + =  ã¨g∞Hõ~°}ÏÅ∞ ã¨∂zOKÕ Ô~O_»∞ =$`åÎÅ∞ C1 , C2

Å∞ XHõ̂ •x JO «̀ã÷̈OÖ’ Ô~O_»=k L#fl@∞¡ xˆ~Ìt «̀"≥∞ÿ̀ Õ

1) 1 2g g 0,c 0> < 2) 1 2g g 0,c 0< > 3) 1 2g g 0,c 0< <       4) 1 2g g 0,c 0> >

75. A circle touches the parabola 2y 4x=  at (1, 2) and also touches its directrix.  The y-co-ordinate
of the point of contract of the circle and the directrix is

XHõ =$ «̀ÎO 2y 4x=  Ñ¨~å=ÅÜ«∂xfl (1, 2) =^ŒÌ ã¨Ê$tã¨∂Î, ^•x xÜ«∞`« ̂~Yx ‰õÄ_® ã¨Ê$tã¨∞ÎOk.  =$`«ÎO

xÜ«∞ «̀ ˆ~Yx ã¨Ê$tOKÕ ã¨Ê~°≈aO Œ̂∞=Ù y – x~°∂Ñ¨HõO

1) 2 2) 2 3) 2 2 4) 4

76. The shortest distance from (0, 3) to the parabola 2y 4x=  is

2y 4x=  Ñ¨~å=ÅÜ«∂xH˜ (0, 3) #∞O_ç J`«ºÅÊ ^Œ∂~°O

1) 2 2) 2 3) 5 4) 5

77. Let P be an arbitrary point on the ellipse 
2 2

2 2

x y
1

a b
+ = , a > b > 0.  Suppose F1 and F2 are the foci

of the ellipse.  The locus of the centroid of the triangle PF1F2 as P moves on the ellipse is

1) a circle 2) a parabola 3) an ellipse 4) a hyperbola

2 2

2 2

x y
1

a b
+ = , a > b > 0 J<Õ n~°…=$ «̀ÎOÃÑ· P XHõ Ü«∞ Õ̂K«Ûù aO Œ̂∞=Ù.  D n~°…=$`åÎxH˜ F1, F2 Å∞

<åÉèí∞Ö·̌̀ Õ n~°…=$ «̀ÎOÃÑ· P K«eOKÕ@Ñ¨ÙÊ_»∞ „uÉèí∞[O PF1F2 ˆHO„^•ÉèÏã¨O aO Œ̂∞Ñ¨̂ äŒO

1) XHõ =$ «̀ÎO 2) XHõ Ñ¨~å=ÅÜ«∞O 3) XHõ n~°…=$ «̀ÎO     4) XHõ JuÑ¨~å=ÅÜ«∞O

78. Consider an ellipse with foci at (5, 15) and (21, 15).  If the x-axis is a tangent to the ellipse, then
the length of its major axis equals

(5, 15), (21, 15) Å = Œ̂Ì <åÉèí∞Å∞ QÆÅ XHõ n~°…=$`åÎxH ̃x –JHõ∆O XHõ ã¨Ê~°≈ˆ~Y J~Ú Õ̀ ^•x n~å…Hõ∆O á⁄_»=Ù

1) 13 2) 17 3) 26 4) 34

79. The equation of the hyperbola whose foci are (–2, 0) and (2, 0) and eccentricity is 2 is given by

(–2, 0), (2, 0) Å#∞ <åÉèí∞Å∞QÍ QÆey, L Õ̀̄ O„ Œ̂̀ « 2 QÍ QÆÅ JuÑ¨~å=ÅÜ«∞O ã¨g∞Hõ~°}O

1) 2 2x 3y 3− = 2) 2 23x y 3− = 3) 2 2x 3y 3− = −         4) 2 23x y 3− = −
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80. The perpendicular distance of the line whose equation in polar co-ordinates is 
1 4

5 cos Tan
3

− θ + 
 

= 
10
r

 from the pole is

XHõ ̂~Y ã¨g∞Hõ~°}O „^èŒ∞= x~°∂Ñ¨HÍÅÖ’ 
1 4

5 cos Tan
3

− θ + 
 

 = 
10
r

 J~Ú Õ̀ „ è̂Œ∞=O #∞O_ç P ̂~Y‰õΩ

ÅO|^Œ∂~°O ́

1) 1 2) 2 3) 3 4) 4
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