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	 ⇒	 f′ (2+) – f′ (2–) = 1 – (– 2) = 3
(22)	 f (x) is max when

	 	 x – 1 = 3 – 

	 	 x +  = 4
	 	 2x + (x – 3)2 = 8
	 	 2x + x2 + 9 – 6x = 8
	 	 x2 – 4x + 1 = 0

	 	 x = 

	 	 = 	 = 2 + 
	 ⇒	 f (x)max = 2 +  – 1 = 1 + 
(23)	 f′ (x) = 1 at x = 3

	  = 1
	
Assertion - Reason Type 	 	 	 	 	 	 	 	 	                     [ +3 , -1 ]	

24	

	
	 Let and 

	

	 .

25	 If  and 

	  is decreasing concave upward

	 if  and 	  is increasing concave upward.

26	 Let 

	
27	 (D)

28	 (A)

29	 (A)

30	 (D)

31	 (A)

More then one is correct										                  [ +5 , -2 ]

32	 For the domain of (log (3 – x))–1
	 1 ≠ 3 – x > 0	 i.e.	 x ∈ ( – ∞, 2) U (2, 3)
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	 for the domain of cos–1 

	 	 – 1 ≤  ≤ 1	 i.e.	 – 4 ≤ 2– |x| ≤ 4	 	 i.e.	 – 6 ≤ – |x| ≤ 2
	 i.e.	 – 2 ≤ |x| ≤ 6	 	 i.e.	 – 6 ≤ x ≤ 6
	 ∴	 the domain is [– 6, 2) U (2, 3).

33	   ≤ 

	 ⇒	 |f′(x) | ≤ 	 given	 f′(x) ≥ 	 ⇒	 f′(x) = 
34	 x P(x – n) = (x – 1) P(x) 	 ⇒ P (1 – n) = 0, P (0) = 0 and (n – 1) P(n) = 0 	 	
	 ∴ either n = 1 or P(n) = 0
	 If n = 1, then	 	 x P(x – 1) = (x – 1) P(x)

	 i.e.	 	 clearly P(x) = kx is a possible solution
	 thus P(x) may be equal to 2x, –2x.

35	 It is clear that β = 3.  +  = 

	 Now,	 α = tan–1  + tan–13	  	 = tan–1  + tan–1 3

	 	  = π + tan–1  	 	 = π – tan–1  =  + tan–1  < 
	 hence, options (B) & (C) are correct	
36	 Domain of f is R – {0}
	 range of g is [1, ¥)
	 Since [1, ¥)  R – {0}
	 \	 f(g(u)) is defined on whole of R

37	
	 The functions is not differentiable and continuous at two points between x = – π/2 & x = π/2 also 

function is not continuous at x =  and x = –  hence at four points function is not differentiable.

38	 If a = 0 , then  sin({x} + sinax) = sin{x}. Its period is 1	 .........(i) 
	 1 is a period of sinax, If a = 2nπ				    .........(ii)
	 and so period of sin({x} + sinax) is also 1
	 ∴	 from (i) and (ii)  a = 2nπ , n ∈ Ι

39	 (A)	  =  = 0   ,  
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	  =  =  = 0

(B)	   = 0 as ex moves very fast as compared to x3 & x.

(C)	  tan–1  = 	 (D)	   = 	
	 Hence, options (A) & (B) are correct.

40	 f(g(x)) = 

	 	 = 

	 ∴	 2 sin x – 2  0	 	 ⇒	 sin x = 1 	 ⇒	 x = 2nπ + 	

	 	 –4 sin – 2  0 	 	 ⇒	 – 1 £ sin x   	 ⇒	

41	 Since 0  2 sin x < 1 for 0  x < ,	

	 clearly f(x) has removable discontinuity at x =  and f(x) is continuous in 
True or False											                                   [ 4 , 0 ]

42	 S1: Let f(x) = 
	 Then 	 |f(x)| = 1, ∀ x ∈ R

	 ∴ 	  |f(x)| = 1	 but  f(x) does not exist.

	 S2 : If f(x) is an odd differentiable function
	 Then f ‘(x) is an even function
	 ∴ 	 f'(c) = f'(– c) = 3
	 S3 : Let	 u = y2 		 and	 v = x2

	 	  = 2y  	and    = 2x

	 	  =  = 

	 	 	 = 
	 	 	 = (1 – x) (1 – 2x)
	 	 	 = 1 – 3x + 2x2.
	 S4 : Since f′(a+) and f ′(a–) exist, therefore,  f(x) is continuous at x = a
	 further since  f′(a+) > 0 and f ′(a–) > 0 therefore f(x) is monotonically increasing at x = a

43	 S1 :  (1 + x)ln x  =  = eº = 1
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	 S2 : Let a, b two consective roots of f(x) = 0
	 Then by Roll’s there is at least one point say c lying in (a, b) such that f′(c) = 0
	 Then f(x) f′(x) is a function for which f(a) f′(a) = 0, f(b) f′(b) = 0 and f(c) f′(c) = 0
	 since f(x) f′(x) is differentiable 
	 ∴	 Rolle's is applicable to it in [a, c] and [c, b]
	 Hence there are at least 2 points one in (a, c) and other in (c, b) where the derivative of f(x) f′(x) 

vanishes

	 S3 : 	five solutions
Match the column (One or more then one are correct)							       [ 6 , 0 ]

44	 (a)  →  (R), 	 (b) → (R), 	 (c) → (S), 	 (d) → (S)

	 (a)	 graphs of y = 2x  and  y = 1 +  intersect in 2 points.

	 (b)	   =  =  = 2

	 (c)	 g(x) =  =  

	 	 thus  the points where  g(x) is not differentiable are x = 0, –1, – 	 	 	

	 (d)	 f  + f  = f(x)  

	 	 Þ	 f(x + 1) + f(x) = f 

	 	 Þ	 f (x + 1) + f  = 0

	 	 Þ	 f  = –  f(x) 	 Þ	 f(x + 3) = – f  = f(x)
	 	 \	 f(x) is periodic with period  3

45	 (a)  →  (R), 	 (b) → (P), 	 (c) → (S), 	 (d) → (Q)

Sol.	 (a)	
	 Form the graph it is clear that x = 5 is the least positive integral value for which x2 – 4x > cot–1 x.

	 (b)	 f′(x) = 2ex + ae–x + 2a + 1
	 	 = e–x (2e2x + (2a + 1) ex + a)
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	 	 = 2e–x (e2x + (a + 1/2) ex + a/2)
	 	 = 2 e–x (ex + a) (ex + 1/2)
	 	 for f(x) to be increasing f′(x) ≥ 0  x ∈ R
	 	 or	 ex + a ≥ 0  x ∈ R
	 	 or	 a ≥ 0

	 (c)	   =  =  = e4 
	 	 \	 k = 4
	 (d)	 sin–1 (– x2 + 4x – 3) = cos–1 (2 – | x |)	 	
	 	 0 ≤ – x2 + 4x – 3 ≤ 1	⇒	 x ∈ [1, 3]	 ........(i)
	 	 Also	 0 ≤ 2 – | x | ≤ 1 	 ⇒	 x ∈ [–2, –1] ∪ [1, 2]	........(ii)
	 	 from (i) and (ii) x ∈ {1, 2}
Subjective

46	 Let	 2111x = y
	 so that  log2y = 111 x	 ⇒	 x = 
	 equation becomes

		   + 2y = 4y2 + 1
		  y3 – 16y2 + 8y – 4 = 0
	 sum of the roots of the given equation is

	 x1 + x2 + x3 =  = = =  ⇒ S1 + S2 = 113  Ans.]
47	 Cross multiplication and rearranging gives the cubic.

	 x3 – ax2 + 23x – b = 0 
		  2α + β = a		  ....(1)
		  α2 + 2αβ = 23		 ....(2)
	 and	 α2β = β		  ....(3)
	 Also  given   α + β = 12	 ....(4)
	 from (2) and (4)
		  α2 + 2α(12 – α) = 23
		  α2 + 24α – 2α2 = 23
		  α2 – 24α + 23 = 0
		  α = 1  (rejected)	 since  x ≠ ± 1
	 ∴	 α = 23;		 ∴	 β = – 11
	 ∴	 a = 35  from (4)
	 and	 b = α2β = 529 × – 11
	 ⇒	 b = – 5819	 ⇒	 a – b = 35 – (–5819) = 5854  Ans. ]

48	 	 put	 sin (nx) = 

	 ∴	  =  = 
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		  =  = 

		  =  = 

		  =  =  = 

		  = 
	 ⇒	 a = 5, b = 2 , c = 37	 ⇒	 a + b + c = 5 + 2 + 37 = 41  Ans. ]

49	 Case-I : If  x < 0  then  and  is – ve  hence +  can never be equal to 5
	 Case-II : If  x > 0

		  we have     < 	 ;	 ∴	  ≤ 		

	 Since each of  and  is an integer
	 ∴	 3 possibilities are there

	 (1)	  = 0	 and	  = 5

	 (2)	  = 1	 and	  = 4   	 As   +  = 5

	 (3)	  = 2	 and	  = 3

	 now,	 If   = 0	 ⇒	 0 ≤  < 1	 ⇒	 0 ≤ 3 < x	 ⇒	 x > 3

	 and	      = 5	 ⇒	 5 ≤  < 6	 ⇒	  <  ≤ 	 ⇒	  < x ≤ 
	 these two equations are not possible. Hence no solutions in these cases.

	 now,	 If   = 1	 ⇒	 1 ≤  < 2	 ⇒	  <  ≤ 1	 ⇒	  < x ≤ 3

	 and	      = 4	 ⇒	 4 ≤  < 5	 ⇒	  <  ≤ 	 ⇒	  < x ≤ 1    
	 not possible simultaneously	 ⇒	 no solution

	 again	 If   = 2	 ⇒	 2 ≤  < 3	 ⇒	  <  ≤ 	 ⇒	 1 < x ≤ 

	 and	      = 3	 ⇒	 3 ≤  < 4	 ⇒	  <  ≤ 	 ⇒	 1 < x ≤ 
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	 common solution   1 < x ≤ 

	 Hence x ∈ 
	 ∴	 a = 1,  b = 4, c = 3;	 ∴	 a + b + c + abc = 1 + 4 + 3 + 12 = 20 Ans. ]
50	 A = 2									       

	 B =  = 2 ·  = 2 ·  = 2 · 3 = 
	 ⇒	 A · B = 12  Ans. ]

51	 loga(x) = x	 ⇒	 x = ax	 ⇒	 x = 		  (Using a = )
	 Taking logarithm
	 ∴	 x log4x (log4x) = log4 x
		  (x log4x – 1) log4x = 0
	 if  log4 x = 0	 ⇒	 x = 1  then a = 1  which is not possible
	 hence	 x log4x = 1
		  log4x

x = 1
		  xx = 4	 ⇒	 x ln x = 2 ln 2	 ⇒	 x = 2   Ans. ]

52	   = 2

	  = 2

	  = 2		
	 | y + 1 | + | y – 1 | = 2				  
	 Case-I:   y < – 1
		  – (y + 1) + (1 – y) = 2	 ⇒	 y = – 1  (Rejected)
	 Case-II:  y ∈ [–1, 1] – {0}
		  1 – y + 1 + y = 2   (identity)
		  y ∈ [–1, 1] – {0}	 ⇒	 x ∈ [1/3, 3] – {1}
	 Case-III:  y > 1	 ⇒	 y – 1 + y + 1 = 2    ⇒	   y = 1  (rejected)
	 ∴	 x ∈ [1/3, 3] – {1}

53	 Let 2005 = b2

	 given    = x2

	 taking	log on base b,  loga(b) +  = 2 logb(x)

	 or	 logbb +  = 2 logbx
		  2 + (logbx)2 = 4 logbx
	 ∴	 (logbx)2 – 4 logbx + 2 = 0.
	 If x1 and x2 are the solutions of this equation, then sum of the roots
		  logb(x1) + logb(x2) = 4		  ⇒	 logb(x1x2) = 4	⇒	 x1x2 = b4 = (2008)2 
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54	 Let 	 log225(x) = a	 and	 log64(y) = b
		  a + b = 4	 ....(1)

	 and	  –  = 1	 ....(2)
	 from (2)  b – a = ab
	 substituting  b = 4 – a
		  4 – 2a = a(4 – a)	
		  a2 – 6a + 4 = 0		  .....(3)
	 from equation (3)
		  a1 + a2 = 6
	 ⇒	 log225(x1) + log225(x2) = 6
	 ⇒	 x1 x2 = 2256 = (15)12

	 |||ly	 b2 – 2b – 4 = 0
	 ⇒	 b1 + b2 = 2
		  log64(y1) + log64(y2) = 2
	 ∴	 y1 y2 =  (64)2 = 212	 and
	 hence	 x1x2y1y2 = (30)12 	 ⇒	 log30(x1y1x2y2) = 12	 ]
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                                                         Answer key

1	 B	 2	 B	 3	 B	 4	 C	 5	 A	 6	 C	 7	 D	
8	 B	 9	 C	 10	 D	 11	 D	 12	 C	 13	 C	 14	 C	
15	 A	 16	 B	 17	 A	 18	 D	 19	 B	 20	 D	 21	 C	
22	 A	 23	 A	 24	 B	 25	 C	 26	 A	 27	 D	 28	 A	
29	 A	 30	 D	 31	 A	 32	 B,C,D	  	 33	 A,B		  34	 B,D	
35	 B,C		  36	 A,B,C,D	 37	 A,B,D	 38	 A,B,C	 	 39	 A,B	
40	 A,B	 41	 C,D	
42	 A	
43	 B
44	 (a)  →  (R), 	 (b) → (R), 	 (c) → (S), 	 (d) → (S)
45	 (a)  →  (R), 	 (b) → (P), 	 (c) → (S), 	 (d) → (Q)
46	 [Ans. 113]	
47	 [Ans. 5854]		
48	 [Ans 41]
49	 [Ans 20]
50	 [Ans. 12]
51	 [Ans. 2]
52	 [Ans. 5]
53	 [Ans. 2]
54	 [Ans. 12]	


