
Category-I (Q.1 to Q. 50)

²Ì!•þ!�þ ²ÌöìÙÀ 1 lÁºîû xyöìSéÐ ²Ì˜_ ’þz_îû̂ %!¡îû ôöì™Ä ~†þ!�þôye ¤!‘þ†þÐ è%þ¡ ’þz_îû !˜öì¡ xíîy öëéŸéö†þyöìly 
~†þy!™†þ ’þz_îû !˜öì¡ 1/4 lÁºîûþ†þy�þy ëyöìîÐ

1.	 ë!˜ a + b + c = 3 ~î‚ a > 0, b > 0, c > 0, ¥ëû– •þöìî a 2b 3c 2éŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) 3 2
7

10 4

7

⋅  		  (b) 3 2
7

9 4

7

⋅   	

	 (c) 3 2
7

8 4

7

⋅ 		  (d) ö†þyöìly!�þ¥z lëû

2.	 ë!˜ | z – 2 – i | = |z| sin arg ,p
4

− ( )





z   ¥ëû– •þöìî zéŸé~îû ¤Mþyîûþ›íéŸŸŸé 

	 (a) ~†þöì�y’þüy ¤îû¡öìîû‡yëû 	 (b) ~†þ!�þ î,öì_

	 (c) ~†þ!�þ þ›îûyî,öì_ (parabola) 	 (d) ’þzþ›î,öì_ (ellipse)

3.	 ~†þ!�þ !l! Å̃Tþ þ›îû#Çþyëû– n ¤‚‡Ä†þ ²ÌÙÀ îûöìëûöìSéÐ ~¥z þ›îû#Çþyëû 2n – i ¤‚‡Ä†þ Séye è%þ¡ ’þz_îû !˜öìëûöìSé †þôþ›öìÇþ 
i !�þ ²ÌöìÙÀîû– öë‡yöìl i = 1, 2, …, nÐ ë!˜ öôy�þ è%þ¡ ’þz_öìîûîû ¤‚‡Äy 2047 ¥ëû– •þöìî néŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) 10 	 (b) 11	 (c) 12	 (d) 13

Preparatory Test for Entrance Examination in Mathematics (PTEEM) 2022
Organised by
	 C.P.S.M.	 Class -XII
Time: 2 hrs.	 Subject: Mathematics	 Full Marks: 100

INSTRUCTION: (1) Write your Name, Class, Name of School and Roll No. in the 
appropriate places of the answer-sheet. (2) Find out which of the answers appears to you 
to be correct or the best.  There are four reactangles on the answer-sheet corresponding 
to each question no. (a), (b), (c) & (d). Now mark the rectangle below the letter of 
the selected answer in the answer-sheet by blackening distinctly with a H.B. pencil 
as shown here    , if (c) is the correct answer, (3) Don’t write anything on the 
question paper. (4) Don’t underline or tick the answer on the question paper. Submi the 
answer-sheet only after the examination. (5) You may use additional blank sheet for any 
rough work, if necessary. (6) Dont waste time for answerwing a question which appears 
difficult to you, better try next question. 
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4.	 ë!˜ exp
sin sin sin ln2 4 6 2x x x+ + +…( )



  !¤å™ †þöìîû y 2 – 9y + 8 = 0 ¤ô#†þîû”öì†þ •þöìî cos

cos sin
,x

x x
x

+
< <





éééé öë‡yöìél 0
2
π  

~îû ôyl ¥öì¡yéŸŸŸé

	 (a) 3  + 1	 (b) 3 1
2
−  	 (c) 3  – 1 	 (d) ö†þyöìly!�þ¥z lëû

5.	 ë!˜ A ¥ëû ~†þ!�þ 3 × 4 ôÄy!�þÆ: ~î‚ B ¥ëû– ~ôl ~†þ!�þ ôÄy!�þÆ: öë‡yöìl A¢B ~î‚ BA¢ %̃!�þ¥z ¤‚Kþy!ëû•þ 
¥ëû– •þöìî B ¥öì¡y öë ™îûöìlîûéŸŸŸé

	 (a) 4 × 4  	 (b) 3 × 4 	 (c) 4 × 3 	 (d) 3 × 3

6.	 ë!˜ ~†þ!�þ xöìþ›Çþ†þ f : [1, ∞) → [1, ∞) ëy f (x) = 2x(x – 1), myîûy ¤‚Kþy•þ– •þöìî  f –1(x) ¥öìîéŸŸŸé

	 (a) 1
2

1






−( )x x

	 (b) 1
2
1 1 4 2+ +( )log x  	(c) 1

2
1 1 4 2− +( )log x  	(d) ¤‚Kþy•þ lëû

 7.	 ë!˜ 0 < x < 1, ¥ëû– •þöìî 1 12 1 1 2 1 2

+ ( ) + ( ){ } −





− −x x x xcos cot sin cot
/

ëyîû ¤ôyléŸŸŸé

	 (a) x
x1 2+

	 (b) x	 (c) x x1 2+ 		  (d) 1 2+ x

8.	 (sec–1x)2 + (cosec–1x)2éŸé~îû ¤öìîÅyF‹þ ôyléŸŸŸé

	 (a) p
2

2
	 (b) 5

4

2p 	 (c) p2	 (d) ö†þyöìly!�þ¥z lëû

9.	 ™!îû f  ¥öì¡y R ~îû ~îû)þ› !lîû!î!FSé§¬ xöìþ›Çþ†þ öë‡yöìl f
x

e e n
n

n n1
4 1

2
2

2






= ( ) +
+

−sin . 

	 •þöìî f (0)éŸé~îû ôyl ¥öì¡yéŸŸŸé

	 (a) 1	 (b) 1
2

 	 (c) 0	 (d) ö†þyöìly!�þ¥z lëû

10.	  f  ¢(x) > g¢(x)éŸé~îû ¤ôy™yl ö¤�þ– öë‡yöìl f x x( ) = 





+1
2

52 1 ~î‚ g(x) = 5x + 4x log 5 ¥öì¡yéŸŸŸé

	 (a) (1, ¥)	 (b) (0, 1) 	 (c) (¥, ¥)	 (d) (0, ¥)

11.	 y = sec–1x, y = cosec–1x ~î‚ x – 1 = 0 ¤îû¡öìîû‡y myîûy ¤#ôyîå™ öÇþöìeîû öÇþeæþ¡éŸŸŸé

	 (a) log 3 2 2+( ) −




π
2

 îˆÅ~†þ†þ	 (b) p
2

3 2 2− +( )





log  îˆÅ~†þ†þ

 	 (c) p −( )loge
3 îˆÅ~†þ†þ		 (d) ö†þyöìly!�þ¥z lëû
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12.	 y = 2  ~î‚ þx =
p
4 ¥öì¡– dy = cos x (2 – y cosec x) dxéŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) y = sin x + 1
2

cos x	 (b) y = tan x
2

 + cot x
2

 

 	 (c) y = 1
2







 sec x
2

	+ 2 cos x
2

 	 (d) ö†þyöìly!�þ¥z lëû

13.	
6 3 2 2 6

3 2 0 3 8

2 6 3 8 11

− +

+ −

− +

i i

i i

i i

 !l”Åyëû†þ!�þîû ôyl ¥öì¡y

	 (a) ~†þ!�þ �!�þ¡ ¤‚‡Äy Z, öë‡yöìl Re (Z) ¹ 0

	 (b) ~†þ!�þ !î¢%å™ †þyÒ!l†þ ¤‚‡ÄyÐ

 	 (c) ~†þ!�þ îyhßìî ¤‚‡ÄyÐ

	 (d) ~†þ!�þ �!�þ¡ ¤‚‡Äy Z, öë‡yöìl Re(X) ¹ 0 ~î‚ ln(Z) ¹ 0

14.	 ë!˜ tan tan tan− − −

+
+

+
=1 1 1

2

1
1 2

1
4 1

2
x x x

. ë‡l x > 0, •þöìî x ~îû ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) 0	 (b) 3 	 (c) – 2
3

	 (d) ¤î†þ!�þ

15.	 ë!˜ tan tan tan tan− − − −+ + + =1 1 1 1

2
a
x

b
x

c
x

d
x

p
¥ëû– •þöìî x 4 – x 2 Sab + abcdéŸé~îû ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) –1	 (b) 0 	 (c) 1	 (d) 2

16.	 f  (x) ~î‚ g (x) %̃!�þ þ›yíÅ†þÄöìëyˆÄ xöìþ›Çþ†þÐ [0, 2] ~îû)þ› öë f ¢¢(x) – g¢¢(x) = 0, f   ¢(1) =2g ¢(1) = 4 

~î‚ f  (2) = 3g(2) = 9, •þöìî  f  (x) – g (x)éŸé~îû  x =





3
2

 ö•þ ôyl ¥öìîéŸŸŸé 

	 (a) 0	 (b) 2 	 (c) 10	 (d) 5

17.	 ¤ôöì†þy”#ëû ˆ!•þþ›í î,öì_îû þ›!îûôy” myîûy ëy x 2 + y 2 – 2ay = 0 (a ¥öì¡y ~†þ!�þ þ›Äyîûy!ô�þyîû) ¥öì¡yéŸŸŸé 

	 (a) x 2 + y 2 – 2kx = 0		 (b) x 2 + y 2 – 2ky = 0

	 (c) x 2 + y 2 – 2k1x – 2k2x 	 (d) ö†þyöìly!�þ¥z lëû
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18.	 ë!˜  f  (x) = 
x

x x
x

1
0

2+




tan

, , é~éîé‚ ∈
π

, •þöìîéŸŸŸé

	 (a) f (x)éŸé~îû xyöìSé ö†þî¡ôye ~†þ!�þ Ç%þo•þô x‚¢Ð

 	 (b) f (x)éŸé~îû xyöìSé ö†þî¡ôye ~†þ!�þ î,¥_ô x‚¢Ð

	 (c) f (x)é †Êþô¢ î,!å™ þ›yëû 0
2

, p





éŸé~îû ôöì™ÄÐ

	 (d) f (x) †Êþô¢ ¥Éy¤ þ›yëû 0
2

, p





éŸé~îû ôöì™ÄÐ

19.	 ë!˜ y(x – y)2 = x ¥ëû– •þöìî 1
37x

dx
−∫ ~îû ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) 1
3

log{(x – y)2 + 1} 	 (b) 1
4

log{(x – y)2 – 1}

 	 (c) 1
2

 log{(x – y)2 – 1}	 (d) 
1
6

log{(x2 – y2) – 1}

20.	 D ABC, ë!˜ ÐC =
π
2

~î‚ sin sin sin ,− − −= 





+ 





1 1 1x ax
c

bx
c

 öë‡yöìl a, b, c ¥öì¡y !eè%þöì�îû ™yîûÐ 

•þöìî x ~îû öôy�þ ë•þˆ%!¡ !î!èþ§¬ ôyl ¤½þîéŸŸŸé

	 (a) 2 	 (b) 3 	 (c) 1	 (d) ö†þyöìly!�þ¥z lëû

21.	 f  (x) = [x] sin (px)éŸé~îû îyôþ›Çþ xî†þ¡l x = k ö•þ– ~†þ!�þ þ›)”Å¤‚‡Äy ~îû [x] = ¤öìîÅyF‹þ þ›)”Å¤‚‡Äy ≤ 
x, ¥öì¡yéŸŸŸé

	 (a) (–1)k×(k – 1)p 	 (b) (–1)k–1×(k – 1)p 	 (c) (–1)k×kp	 (d) (–1)k–1×kp

22.	 ë!˜ f  (x) =
e

x
a

x

x −( )






+





1

1
4

2

sin log
 ~îû �lÄ x ¹ 0 ~î‚ f (0) = 12 ~î‚ ë!˜ f ¥ëû !lîû!î!FSé§¬ x = 0 ö•þ– 

	 •þöìî a éŸé~îû ôyl ¥öì¡yéŸŸŸé

	 (a) 1 	 (b) –1	 (c) 2	 (d) –2

	 (e) 3

23.	 ë!˜  f  (x) ö˜Gëûy ¥ëû– f  (x) = (cos x + i sin x)(cos 3x + i sin 3x) …{cos (2n–1) x + i sin (2n–1) x}, 
•þöìî  f   ¢¢(x) ¤ôyl ¥öìî

	 (a) n 2 f  (x) 	 (b) –n 4 f  (x)	 (c) – n 2 f  (x)	 (d) n 4 f  (x)
4
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24.	 ë!˜ y = 3[x] + 1 = 4[x – 1] – 10 •þöìî [x + 2y] ¤ôyl ¥öìîéŸŸŸéþ

	 (a) 76 	 (b) 61	 (c) 107	 (d) 67

25.	 ~†þ!�þ ö‹þyöì.îû îÄy¤y™Å 5 cm/min ¥yöìîû îy’þüöìSé– !†þév ~!�þîû xyëû•þl ™Ê%î†þÐ ë‡l ö‹þyöì.îû îÄy¤y™Å ¥ëû        
5 ö¤!ô ~î‚ ’þzF‹þ•þy 3 ö¤!ô– •þ‡l •þyîû ’þzF‹þ•þy †þôyîû ¥yîû ¥öìîéŸŸŸé

	 (a) 6 ö¤!ôà!ô!l�þ	 (b) 3 ö¤!ôà!ô!l�þ	 (c) 4 ö¤!ôà!ô!l�þ	 (d) 5 ö¤!ôà!ô!l�þ

26 .	 ~†þ!�þ îûöì†þ�þöì†þ ôy!�þ öíöì†þ Gþ›öìîûîû !˜öì†þ öSé„y’þüy ¥öì¡y– ëy ôy!�þ öíöì†þ x !ô�þyîû ’þzÍÔÁº ’þzF‹þ•þyëû  t ö¤öì†þuþ 

¤ôöìëû ’þz‘þ¡Ð öë‡yöìl x = 100t – 25
2

 t 2 ö¤!�þ ¤öìîÅyF‹þ öë ’þzF‹þ•þyëû ’þzöì‘þ!Sé¡éŸŸŸé

	 (a) 200 !ô�þyîû  	 (b) 125 !ô�þyîû	 (c) 160 !ô�þyîû	 (d) 190 !ô�þyîû

27.	 ë!˜ öèþQîû̂ %!¡ a = (2, log3x, a) ~î‚ b = (–3, a log3x, log3x) öî„öì†þ ëyëû– ~†þ!�þ !î£ìôöì†þyöì” •þöìîéŸŸŸé

	 (a) a = 0  	 (b) a < 0	 (c) a > 0 	 (d) ö†þyöìly!�þ¥z lëû

28.	  f (x) = 6 242

0
t dt

x
−( )∫  [1, 3] !î¨%öì•þ xöìþ›Çþ†þ!�þîû ¤öìîÅyF‹þ ~î‚ ¤îÅ!lÁ¬ ôyöìlîû þ›yíÅ†þÄéŸŸŸé

	 (a) 14   	 (b) 10	 (c) 4 	 (d) ö†þyöìly!�þ¥z lëû

29.	 ™!îû f (x) ¥öì¡y ~†þ!�þ î¥%þ›˜ ëy !¤å™ †þöìîû f  (0) = 2, f  ¢(0) = 3 ~î‚ f  ¢¢(x) = f  (x)Ð •þöìî f  (4)éŸé~îû ôyl 
¤ôyléŸŸŸé 

	 (a) 
5 1

2

8

4

e
e
+( )    	 (b) 5 1

2

8

4

e
e
−   	 (c) 2

5 1

4

8

e
e −( )   	 (d) 

2
5 1

4

8

e
e +( )

30.	
x

x x x
dx

2

2 23

4

14 49

 
− +  +  

∫ , ~îû ôyl †þ•þÚ öë‡yöìl [] ¥öì¡y ¤‚Kþy!ëû•þ †þöìîû ¤öìîÅyF‹ þ›)”Å¤‚‡Ä†þ xöìþ›Çþ†þ

	 (a) 1   	 (b) 3
2

  	 (c) 1
2

   	 (d) ö†þyöìly!�þ¥z lëû

31.	 f  (0)éŸé~îû ôyl †þ•þ ¥öìî ëyöì•þ xöìþ›Çþ†þ f  (x) =
cos sin cosx x

x
( ) −

4 !�þ !lîû!î!FSé§¬ ¥ëû •þyîû xMþöì¡îû ¤†þ¡ 
!î¨%öì•þ

	 (a) 2   	 (b) 
1
6

  	 (c) 2
3

   	 (d) – 1
3

32.	 ë!˜ y 2 = P (x) ¥ëû– ~†þ!�þ •,þ•þ#ëû ôyeyîû î¥%þ›˜– •þöìîé 2 3
2

2

d
dx

y d y
dx









  ¤ôyl ¥öìî

	 (a) P (x) + P ¢(x)	 (b)  P (x) P ¢(x)	 (c) P (x) P ¢¢¢(x)   		  (d) ~†þ!�þ ™Ê%î†þ
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33.	 f ¢(x) ~†þ!�þ xöìþ›Çþ†þ ëy !¤å™ †þöìîû f
x

x f x1 02





+ ( ) = ¤†þ¡ x¢)lÄ xéŸé~îû �lÄ– •þöìî f x dx( )∫sin q

qcosec  

¤ôyl ¥öìîéŸŸŸé

	 (a) sin θ + cosec θ	 (b) sin 2 θ	 (c) cosec2 θ   		  (d) ö†þyöìly!�þ¥z lëû

34.	 ë!˜ 1 3
2

1 1 4
1a

x
x

dx
a

+ −





<∫ , ¥ëû– •þöìî a éŸé~îû ôyl ¥öì•þ þ›yöìîûéŸŸŸé

	 (a) 6 	 (b) 4	 (c) 9    	 (d) ö†þyöìly!�þ¥z lëû

35.	 ë!˜ cot tan ,− −− +( ) =∫ ∫1 2

0

1 1

0

1
1 x x dx xdxλ  léŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) 1  	 (b) 2	 (c) 3 	 (d) 4

36.	 tan2 2x dx+∫ éŸé~îû ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) log tan tan tan tan
tan

2 1

2
2

2
x x x

x
C+ + +

+









 +−

   	 (b) log tan tan tan tan
tan

2 1
2

2 2x x x
x

C+ + + +







 +−

	 (c) log tan tan tan tan
tan

2 1
2

2 2x x x
x

C− + + −







 +−  

	 (d) log tan tan tan tan
tan

2 1
2

2 2x x x
x

C− + + +







 +−

37.	 min , ,x x x x dx−[ ] − − −[ ](
−∫ 2

2
 öë‡yöìl [x] ¥öì¡y ¤öìîÅyF‹þ þ›)”Å¤‚‡Äy ëy xéŸé~îû ¤ôyl xíîy †þô– ¤ôyl 

¥öìîéŸŸŸé

	 (a) 2   	 (b) 1	 (c) 4 	 (d) 0

38.	 ë!˜ sin–1 x + sin–1 y + sin–1 z =
3
2
p

¥ëû– •þöìî 
x y x y

x y x y

101 101 202 202

303 303 404 404

+( ) +( )
+( ) +( )∑ éŸé~îû ôyl ¥öì¡yéŸŸŸé

	 (a) 1   	 (b) 2	 (c) 3 	 (d) ö†þyöìly!�þ¥z lëû
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39.	  f  (x) = log
x

x x
+





− +1
2

2 5 6  xöìþ›Çþöì†þîû ¤#ôy ŒdomainŠ ¥öì¡yéŸŸŸé

	 (a) 
3
2

2 2 3 3, , ,





( ) ( )∪ ∪ ∞    	 (b) 
3
2

, ¥





	 (c) 1
2

, ¥





 		  (d) ö†þyöìly!�þ¥z lëû

40.	 ë!˜ i j k+ 3  ~î‚ 3i + 3j + 3k !î¨%mëû ¥ëû– r⋅ (5i + 2j – 7k) + 9 = 0, •þ¡ öíöì†þ ¤ô˜)îûî•þÅ#Ð •þöìî 
•þyîûy ¥öì¡yéŸŸŸé

	 (a) G¥z •þöì¡îû ~†þ¥z þ›yöì¢ xî!Þí•þÐ   	 (b) G¥z •þöì¡îû ¤ôyhsýîûy¡Ð

	 (c) G¥z •þöì¡îû !îþ›îû#•þ þ›yöì¢ xî!Þí•þÐ 	 (d) ö†þyöìly!�þ¥z lëû

41.	 èþyöì¡yèþyöìî öô¢yöìly ~†þ!�þ 52 •þyöì¤îû þ›Äyöì†þ�þ öíöì†þ þ›îûþ›îû ˜%!�þ •þy¤ �þyly ¥öì¡– •þöìî •þy ö�þEþy ¥Gëûyîû 
¤½þyîlyîû ˆ’þüéŸŸŸé

	 (a) 
1

13     	 (b) 
3

13   	 (c) 2
13

  	 (d) ö†þyöìly!�þ¥z lëû 

42.	 ™!îû s(n) myîûy ²Ì†þy!¢•þ ¥ëû– ~†þ!�þ ¤ôyhsýîû ²Ìˆ!•þîû (AP) ²Ìíô n !�þ ¤‚‡Äyîû öëyˆæþ¡– •þöìî   

s n
s n s n

3
2

( )
( ) − ( )

 ~îû ôyl ¥öì¡yéŸŸŸé

	 (a) 3    	 (b) 1
3

  	 (c) 9 	 (d) ö†þyöìly!�þ¥z lëû

43.	 ë!˜ z = – 2 + 3i , ¥ëû– •þöìî z2n + 22nzn + 24p ~îû ¤ôyl ¥öìîéŸŸŸé

	 (a) 22n  		  (b) 0 

  	 (c) 3⋅42n, n ¥öì¡y 3éŸé~îû ˆ%!”•þ†þ	 (d) ö†þyöìly!�þ¥z lëû

44.	 ë!˜ m
mi

i

,
1







  ¥ëû– ~†þ!�þ î,öì_îû Gþ›îû xî!Þí•þ ‹þyîû!�þ !î¨%– •þöìîéŸŸŸé

	 (a) m1 m2 m3 m4 = 1 	   	 (b) m1 m2 m3 m4 = –1    

	 (c) m1 m2 m3 m4 = 1
2

  		 (d) 
1 1 1 1 1

41 2 3 4m m m m
+ + + =
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45.	 ë!˜ ~†þ!�þ ¤îû¡öìîû‡y AB, 2l ÷˜öì‰ÅÄîû •þyîû A ²Ìyhsý îîûyîîû ¤îÅ̃ y x-xöìÇþ ‹þöì¡ ~î‚ B ²Ìyhsý ¤îÅ̃ y y = 6x, 
¥ëû– •þöìî AB ¤îû¡öìîû‡yîû ô™Ä!î %̈îû ¤Mþyîûþ›öìíîû ¤ô#†þîû” ¥öìîéŸŸŸé

	 (a) 9x 2 – 6xy – 10y 2 = 9l 2   

	 (b) 9x 2 – 6xy + 10y 2 = 9l 2

    	 (c) 9x 2 + 6xy + 10y 2 = 9l 2  

	 (d) 9x 2 + 6xy – 10y 2 = 9l 2

46.	
0 ≤ i ≤ j ≤ 10

10Cj 
jCi∑∑ éŸé~îû ôyl ¤ôyléŸŸŸé

	 (a) 210 – 1  	 (b) 210    	 (c) 310 – 1  	 (d) ö†þyöìly!�þ¥z lëû

47.	 −( ) +
=
∑ 1 3

0

r
n

r
r

rr

n C
C

 éŸé~îû ¤ôyléŸŸŸé

	 (a) 
3

2 3
!

n −( )   	 (b) 3
2 3

!
n +( )      	 (c) 

3
3

!
n +( )   	 (d) ö†þyöìly!�þ¥z lëû

48.	 D ABCéŸé~îû öÇþöìe n
r

r n r

r

n

c a b rB n r A⋅ − −( ){ }−

=
∑

0
cos éŸé~îû ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) c n   	 (b) ¢)lÄ     	 (c) a n  	 (d) b n

49.	 ~†þ!�þ îˆÅy†þyîû ö²Õöì�þîû öÇþeæþ¡ þ›!îûî•Åþöìlîû ¥yîû ë!˜ •þyîû þ›!îû¤#ôy þ›!îûî•Åþöìlîû ¥yöìîûîû ¤ôyl ¥ëû •þöìî– 
îˆÅy†þyîû ö²Õöì�þîû ™yöìîûîû ÷˜‰ÅÄ ¥öìîéŸŸŸé

	 (a) 1 ~†þ†þ   	 (b) 2 ~†þ†þ     	 (c) 3 ~†þ†þ 	 (d) 4 ~†þ†þ

50.	 lim tan tan
cosx

x x x x
x→

−
−( )0 2
2 2
1 2

éŸé~îû ôyl ¤ôyléŸŸŸé

	 (a) 2  	 (b) –2     	 (c) 1
2
	 (d) – 1

2

Category-II (Q.51 to Q. 65)

²Ì!•þ!�þ ²ÌöìÙÀ 2 lÁºîû xyöìSéÐ ²Ì˜_ ’þz_îûˆ%!¡îû ôöì™Ä ~†þ!�þ ’þz_îû ¤!‘þ†þÐ è%þ¡ ’þz_îû !˜öì¡ îy öëéŸéö†þyöìly 
~†þy!™†þ ’þz_îû !˜öì¡ 1/2 lÁºîû †þy�þy ëyöìîÐ

51.	 ö˜Gëûy xyöìSé– a, g ¥öì¡y ’þzêþ›y˜†þ Ax2 – 4x + 1 = 0 ¤ô#†þîûöì”îû ~î‚ b, d ¥öì¡y ’þzêþ›y˜†þ– Bx2 – 6x 
+ 1 = 0, ¤ô#†þîûöì”îû •þöìî A ~î‚ BéŸé~îû ôyl ~ôl ¥öìî a, b, g ~î‚ d íy†þöìî HP ö•þ– •þöìîéŸŸŸé

	 (a)  A = 3, B = 8  	 (b) A = –3, B = 8     	(c) A = 3, B = – 8	 (d) ö†þyöìly!�þ¥z lëû
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52.	 aéŸé~îû ôyl ~îû)þ› öë– x2 – (a – 2)x – a + 1 = 0 ¤ô#†þîûöì”îû ’þzêþ›y˜†þˆ%!¡îû îöìˆÅîû öëyˆæþ¡ ¥ëû 
Ç%þo•þô– •þöìî aéŸé~îû ôyl ¥öìî

	 (a) 2  	 (b) 0     	 (c) 3	 (d) 1 

53.	 ~†þ!�þ ²Ìˆ!•þ (1 + x)1000 + 2x(1 + x)999 + 3x2(1 + x)998 + … + 1001x1000 ö•þ– x50éŸé~îû ¤¥ˆ ¥öìîéŸŸŸé

	 (a) 1002C50  	 (b) 1002C51     	 (c) 1005C50	 (d) 1005C48

54.	 ë!˜ pqr ¹ 0 ~î‚ ¤ô#†þîû” ö¤�þ–  (p + q) x + by + cz = 0
ax + (q + b) y + cz = 0
ax + by + (r + c) z = 0

	 ~îû ~†þ!�þ •þ•%þFSé ¤ôy™yl (non-trivial) íyöì†þ, •þöìî 
a
p

b
q

c
r

+ +  ¥öìîéŸŸŸé

	 (a) –1  	 (b) 0     	 (c) 1	 (d) 2

55.	 {(x, y) : 1 ≤ x ≤, 1 ≤ y ≤ 4} îˆÅöìÇþöìeîû ~†þ!�þ x‚öì¢îû öÇþeæþ¡ ëy x x y2 4=    ~î‚ 
y y x2 4=    î†Êþmëû ~î‚ x + y = 3 ¤îû¡öìîû‡y myîûy ¤#ôyîå™ •þy ¥öì¡yéŸŸŸé

	 (a) 17
6

 îˆÅ~†þ†þ  	 (b) 19
6

 îˆÅ~†þ†þ	   (c) 17
3

îˆÅ~†þ†þ	 (d) 22
3

îˆÅ~†þ†þ

56.	
x x x

x x
dx dy
dx dy

+ + +…

+ + +…
= −

+

3 5

2 4
3 5

1
2 4

! !

! !

¥öì¡yéŸŸŸé

	 (a) 2ye2x = ce2x + 1  		 (b) 2ye2x = ce2x – 1 

	 (c) ye2x = ce2x + 2	 	 (d) ö†þyöìly!�þ¥z lëû

57.	 A ~†þ!�þ ~†þ†þ öèþQîû ëy XOY-•þöì¡ xî!Þí•þ ~î‚ i + j  öèþQöìîûîû ¤yöìí 30° ö†þy” ÷•þ!îû †þöìîû ~î‚  
i – j  öèþQöìîûîû ¤yöìí 60° ö†þy” ÷•þ!îû †þöìîû– •þy ¥öì¡yéŸŸŸé

	 (a) 1
4

6 2 6 2+( ) − −( )





i j   	 (b) 
1
2

6 2 6 2−( ) + +( )



i j

	 (c) 1
4

6 2 6 2−( ) + +( )



i j 	 (d) 

1
3

6 2 6 2+( ) + −( )



i j
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58.	 céŸé~îû ö†þylä ôylˆ%!¡îû �lÄ xöìþ›Çþ†þ f  (x) = x 3 – 3x 2 + 2 xéŸé~îû öîûyöì¡îû ’þzþ›þ›y˜Ä [0, 2] !î¨%öì•þ !¤å™ 
¥öìîÚ

	 (a) c = ±1  	 (b) c = 1 ± 
1
3

	 (c) c = ± 2	 (d) ö†þyöìly!�þ¥z lëû

59.	 (sin–1 x)3 + (cos–1 x)3éŸé~îû ¤îÅ!lÁ¬ ôyl ¤ôyl ¥öìîéŸŸŸé

	 (a) p
3

32
  	 (b) 5

32

3p  	 (c) 
9
32

3p
	 (d) 11

32

3p

60.	 ë!˜ ˜%!�þ ¤îû¡öìîû‡y ëíy†Êþöìô 
x y z− = − = −2

3
3

2
2

3
~î‚ x y z− = − = −2

3
3

2
2

3
~†þ¥z ¤ô•þöì¡ xîÞíyl 

†þöìîû– •þy¥öì¡ sin–1(sin l)éŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) 3  	 (b) π – 3	 (c) 4	 (d) π – 4

61.	 ë!˜ f x x xdx
b a

f x C( ) =
−( ) ( ){ }+∫ sin cos log1

2 2 2 ¥ëû– •þy¥öì¡ f  (x)éŸé~îû ¤ôyl ¥öìîéŸŸŸé

	 (a)  
1

2 2 2 2a x b xsin cos+   	 (b) 1
2 2 2 2a x b xsin cos−

	

	 (c) 
1

2 2 2 2a x b xcos sin+
	 (d) 1

2 2 2 2a x b xcos sin−
		

62.	 f x x xx( ) = ( ) + { }cos sin log , öë‡yöìl{ } myîûy xy‚!¢†þ x‚¢ ¤)‹þ#•þ ¥ëû– f  (x)éŸé~îû öÇþe (domain) ¥öìîéŸŸŸé

	 (a) [1, p)  	 (b) (0, 2p) – [1, p)	 (c) 0
2

1, p





−{ } 	 (d) (0, 1)

63.	 ~†þ!�þ î Å̂öìÇþe A(–1, 1), B(–1, –1), C(1, –1) ~î‚ D(1, 1). !î %̈̂ %!¡ myîûy ˆ!‘þ•þÐ A, B, C ~î‚ D 
!î %̈̂ %!¡öì†þ ö†þw †þöìîû ‹þyîû!�þ 2 ~†þ†þ îÄy¤yöì™Åîû î,_ x‚†þl †þîûy¥öì¡y– î,_ %̂!¡ myîûy ˆ!‘þ†þ ¤y™yîû” öÇþöìeîû 
öÇþeæþ¡ ¥öìîéŸŸŸé

	 (a) 3
4

3p −





 îˆÅ~†þ†þ  	 (b) 4
3

3p −





 îˆÅ~†þ†þ

	 (c) p
3

3−





 îˆÅ~†þ†þ	 (d) p
4

3−





 îˆÅ~†þ†þ

64.	 lim
x n n n→ +

+
+

+…+








¥

1
1

2
2

1
2

2

3 3

2

3 3 éŸé~îû ôyl ¥öìî

	 (a) 
1
3  log 2   	 (b) 1

2
log 2	 (c) log 2	 (d) ö†þyöìly!�þ¥z lëû



65.	 î Å̂öìÇþe!�þ ~†þ!�þ î,_ myîûy xyî,_Ð ë!˜  p1 = î,öì_îû ôöì™Ä î Å̂öìÇþöìeîû öèþ•þöìîû xî!Þí•þ !î %̈̂ %!¡ ¤ô¤½þî 
¤½þyîly öîyVþyëû ~î‚ p2 = î,öì_îû ôöì™Ä îˆÅöìÇþöìeîû îy!¥öìîû xî!Þí•þ !î¨%ˆ%!¡ öîyVþyëû– •þy¥öì¡éŸŸŸé

	 (a) p1 = p2   		  (b)  p1 < p2

	 (c) p1 > p2 ~î‚ p p1
2

2
2 1

3
− < 	 (d) ö†þyöìly!�þ¥z lëû

Category-III (Q.66 to Q. 75)

²Ì!•þ!�þ ²ÌöìÙÀ 2 lÁºîû xyöìSé ~î‚ ²Ì˜_ ’þz_îûˆ%!¡îû ôöì™Ä ~†þ îy ~†þy!™†þ ¤!‘þ†þÐ è%þ¡ ’þz_îû !˜öì¡ xíîy 
ö†þyöìly ~†þ!�þ è%þ¡ ’þz_îû¤¥ ~†þy!™†þ ’þz_îû !˜öì¡ 0 þ›yöìîÐ ë!˜ ö†þyöìly è%þ¡ ’þz_îû ly íöì†þ ~î‚ ¤!‘þ†þ 
’þz_îû G ¤î†þ!�þ ly íyöì†þ •þy¥öì¡ þ›yöìî 2 × öë †þ!�þ ¤!‘þ†þ ’þz_îû ö˜Gëûy ¥öìëûöìSé •þyîû ¤‚‡ÄyÐ xy¤öì¡ 
öë †þ!�þ ’þz_îû ¤!‘þ†þ •þyîû ¤‚‡ÄyÐ

66.	
xdx ydy
xdy ydx

a x y
x y

+
−

= − −
+

2 2 2

2 2 éŸé~îû ¤ôy™yl!�þ ¥öì¡yéŸŸŸé

	 (a) x y a y x C2 2 1+ = +( )( )−sin tan / 	 (b) x y a y x C2 2 1+ = +( )( )−cos tan /

	 (c) x y a y x C2 2 1+ = +( )( )−tan sin / 	 (d) y = x tan C
a

x y+ +





−sin 1 2 21

67.	 ë!˜ cos cos
cos

dx x
x

dx−
+∫

7
1 2 5

= K sin 3x + M sin 2x + C ¥ëû– •þy¥öì¡éŸŸŸé

	 (a) K = – 1
3

  	 (b) K = 1
3

	 (c) M = – 1
2
	 (d) M = 1

2

68.	 ë!˜ y x x x

= ( ) ( )ln ln ln

, ¥ëû– •þy¥öì¡ dy
dx

 ~îû ôyl ¥öìîéŸŸŸé

	 (a) y
x

{ln x ln x – 1 + 2 ln x ln (ln x)}  	 (b) y
x

(ln x) ln (ln x) {2 ln (ln x) + 1}

	 (c) y
x x

x x x
ln

ln ln ln( ) + ( ){ }2 2 	 (d) y y
x x

xln
ln

ln ln2 1( ) +{ }

69.	 ë!˜ A(4, 5, 10), B(2, 3, 4) ~î‚ C(1, 2, –1) !î %̈̂ %!¡– ABCD ¤yôyhsý!îûöì†þîû ¢#£ìÅ!î %̈ ¥ëû– •þy¥öì¡éŸŸŸé

	 (a) ABéŸé~îû öèþQîû ¤ô#†þîû” ¥öìî 2i + 3j + 4k + λ (i + j + 3k)	

	 (b) BC éŸé~îû †þyöì•Åþ�#ëû ¤ô#†þîû” ¥öìî x y z− = − = −2
1

3
1

4
5

	 (c) D ~îû ÞíylyA†þ ¥öìî (3, 4, 5)	 (d) ABCDé ~†þ!�þ xyëû•þöìÇþe
11



70.	 ë!˜ E1 ~î‚ E2 ˜%!�þ ‰�þly ¥ëû– ö¤‡yöìl P E P E
E1

2

1

1
4

1
2

( ) =








 =, ~î‚ P E

E
1

2

1
4









 = •þy¥öì¡– 

	 (a) E1 ~î‚ E2 ßºy™#l

	 (b) E1 ~î‚ E2 ¤Á›)”Å

	 (c) E2, E1éŸé~îû !mˆ%” ¥Gëûyîû ¤½þyîly

	 (d) ‰�þly E1 Ç E2, E1 ~î‚ E2éŸé~îû ¤½þyîly (probability)é ˆ%öì”y_îû ²Ìˆ!•þöì•þ íy†þöìîÐ

71.	 ë!˜ A = 
a b
c d









  (öë‡yöìl, bc ¹ 0) !¤å™ †þöìîû x 2 + k = 0 ¤ô#†þîû”öì†þ– •þy¥öì¡éŸŸŸé

	 (a) a + d = 0	 (b) k = – | A|	 (c) k = | A|	 (d) ö†þyöìly!�þ¥z lëû

72.	 ™!îû– an = 
(111........1)

n é¤‚‡Ä†þ , •þöìîéŸŸŸé

	 (a) a912 öôï!¡†þ lëû	 (b) a951 öôï!¡†þ lëû	 (c) a480 öôï!¡†þ lëû	 (d) a91 öôï!¡†þ lëû

73.	 (3 + 2x)50 !îhß,ì!•þöì•þ éöëé‡yéöìél x =





1
5

 î,¥_ô þ›˜!�þ ¥öìîéŸŸŸé

	 (a) þ›Mþô þ›˜	 (b) lîô þ›˜	 (c) ¤®ô þ›˜	 (d) £ìÛþ þ›˜

74.	 y2 = 4ax x!™î,öì_îû Gþ›îû ~†þ!�þ ‹þ¡ôyl !î¨%îû ¤Mþyîûþ›í ë!˜ G¥z x!™î,öì_îû ly!èþ îÄy¤y™Åˆ%!¡îû 
ô™Ä!î¨% !˜öìëû ëyëû ~î‚ •þy¥y ~†þ!�þ x!™î,_– ëy¥yîûéŸŸŸé

	 (a) ly!èþ¡öìÁºîû ÷˜‰ÅÄ– ô)¡ x!™î,öì_îû x!èþ¡öìÁºîû xöì™Å†þÐ

	 (b) ¢#£ìÅ!î¨% a
2

0,





 	 (c) !lëûyô†þ y-xÇþ

	 (d) ly!èþ (a, 0)

75.	 ë!˜ lim tan ,
x

x x
x

y y
→

−− +
+







= + +
∞

π4
4

1
2

4 51 2 •þy¥öì¡– y éŸé~îû ôyl ¥öìîéŸŸŸé

	 (a) 1	 (b) –1	 (c) – 4 	 (d) – 3
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