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1. The vector equation of plane through the line of intersection of the planes x + y + z = 1 and 2x + 3y + 4z = 5

which is perpendicular to the plane x – y + z = 0 is :

leryksa x + y + z = 1 rFkk 2x + 3y + 4z = 5 dh izfrPNsnu js[kk ls gksdj tkus okys rFkk lery x – y + z = 0 ds yEcor~
lery dk lfn'k lehdj.k gS :

(1) ˆ ˆr.(i k) 2 0  


(2) ˆ ˆr.(i k) 2 0  


(3) ˆ ˆr (i k) 2 0   


(4) ˆ ˆr (i k) 2 0   


A. 1

sol. Equation of the plane passing through the line of intersection of x + y + z = 1 and 2x + 3y + 4z = 5 is

(2x + 3y + 4z –5) +  (x + y + z – 1) = 0

(2 + ) x + (3 + ) y + (4 + ) z + (–5 –) = 0 …(i)

(i) is perpendicular to x – y + z = 0

 (2 + ) (1) + (3 + ) (–1) + (4 + ) (1) = 0

2 + – 3 –  + 4 +  = 0

 = –3

 Equation of required plane is

–x + z – 2 = 0

 x – z + 2 = 0

 ˆˆr.(r k) 2 0  


Mathematical Reasoning
2. Which one of the following statements is not a tautology ?

fuEu dFkuksa esa ls dkSu&lk ,d] ,d iqu:fDr (tautology) ugha gS?

(1) (p ^ q) (~p) q (2) (p ^ q) p

(3) (p   q) (p (~q)) (4) p (p   q)

A. 3

sol. By help of truth table :
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P & C
3. The number of four-digit numbers strictly greater than 4321 that can be formed using the digits 0, 1, 2, 3, 4, 5

(repetition of digits is allowed) is :

vadksa 0, 1, 2, 3, 4, 5 dks iz;ksx djds (tgk¡ vadksa dks nksgjk;k tk ldrk gS) cukbZ tk ldus okyh pkj vadksa dh la[;kvksa, tks
4321 ls vf/kd (strictly greater) gksa] dh la[;k gS :

(1) 360 (2) 306 (3) 288 (4) 310

A. 4

sol. 0, 1, 2, 3, 4, 5

 Required numbers = 216 + 36 + 36 + 18 + 4 = 310
Ellipse
4. In an ellipse, with centre at the origin, if the difference of the lengths of major axis and minor axis is 10 and one

of the foci is at  0,5 3 , then the length of its latus rectum is :

;fn ,d nh?kZo`Ùk ftldk dsUnz ewyfcUnq ij gS, ds nh?kZ v{k rFkk y?kq v{k dh yEckbZ;ksa dk vUrj 10 gS rFkk ,d ukfHkdsUnz

 0,5 3  ij gS] rks blds ukfHkyEc dh yEckbZ gS :

(1) 5 (2) 6 (3) 8 (4) 10

A. 1

sol.  Focus is 0,5 3 | b | | a | 

Let b > a > 0
foci (0, be)
a2 = b2 – b2e2  b2e2 = b2 – a2

2 2be b a 

 b2 – a2 = 75 .....(i)
2b – 2a = 10
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 b – a = 5 ....(ii)
From (i) and (ii)
b + a = 15 …(iii)
 b = 10, a = 5

Length of L.R. 
22a 50

5
b 10

  

Statistics
5. A student scores the following marks in five tests : 45, 54, 41, 57, 43. His score is not known for the sixth test.

If the mean score is 48 in the six tests, then the standard deviation of the marks in six tests is :

,d fo|kFkhZ ik¡p ijh{kkvksa esa fuEu vad izkIr djrk gS : 45, 54, 41, 57, 43A mlds }kjk NVh ijh{kk esa izkIr vad Kkr ugha gSaA
;fn N% ijh{kkvksa esa izkIr vadksa dk ek/; 48 gS rks N% ijh{kkvksa esa izkIr vadksa dk ekud fopyu gS :

(1) 
100

3
(2) 

10

3
(3) 

100

3
(4) 

10

3

A. 2

sol.
41 45 54 57 43 x

x 48
6

    
 

x + 240 = 288
x = 48

2 2 2
2

2 2 2

(48 41) (48 45) (48 54)1

6 (48 57) (48 43) (48 48)

     
   

      

1
(49 9 36 81 25)

6
    

200 100

6 3


10

3
 

Circle

6. The tangent and the normal lines at the point  3,1  to the circle x2 + y2 = 4 and the x-axis form a triangle. The

area of this triangle (in square units) is :

o`Ùk x2 + y2 = 4 ds fcUnq  3,1  ij [khaph xbZ Li'kZ js[kk vkSj vfHkyEc rFkk x-v{k ,d f=kHkqt cukrs gSA bl f=kHkqt dk (oxZ

bdkb;ksa esa) {ks=kQy gS :

(1) 
2

3
(2) 

4

3
(3) 

1

3
(4) 

1

3

A. 1

sol. Equation of tangent to circle at point  3,1  is 3x y 4 
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 Coordinate of 
4

A ,0
3

 
  
 

Area 
1

OA PM
2

  

1 4 2
1

2 3 3
     Square units

Binomial Theorem

7. If the fourth term in the binomial expansion of 
10

6
1

12
1 log x

1
x

x 

 
  

 
 is equal to 200, and x > 1, then the value of

x is:

;fn 
10

6
1

12
1 log x

1
x

x 

 
  

 
 ds f}in izlkj dk pkSFkk in 200 gS rFkk x > 1 gS, rks x dk eku gS :

(1) 10 (2) 103 (3) 100 (4) 104

A. 1

sol.
10

3
31 1

1 log x6 12
4 3T C x x 200

 
 
 

 
        

 

10

1

4
2(1 log x)

3
.x 200

20x 
 

10

1 3

4 2(1 log x)x 10


 

Taking log
10

 on both sides and put log
10

 x = t

1 3
t 1

4 2(1 t)

 
  

 

(1 t) 6
t 1

4(1 t)

  
  

 
 t2 + 7t = 4 + 4t

t2 + 3t – 4 = 0  t2 + 4t – t – 4 = 0

 t(t + 4) – 1 (t + 4) = 0

 t = 1 or t = – 4

log
10

 x = 1
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 x = 10 or if log
10

x = –4

 x = 10–4

Note:  There seems a printing error in this question in the original question paper.

Parabola
8. The tangent to the parabola y2 = 4x at the point where it intersects the circle x2 + y2 = 5 in the first quadrant,

passes through the point :

ijoy; y2 = 4x ds ml fcUnq] tgk¡ ;g o`Ùk x2 + y2 = 5 dks izFke prqFkkZa'k esa dkVrk gS] ij [khaph xbZ Li'kZ js[kk ftl fcUnq ls
gksdj tkrh gS] og gS :

(1) 
3 7

,
4 4

 
 
 

(2) 
1 4

,
3 3

 
 
 

(3) 
1 3

,
4 4

 
 
 

(4) 
1 1

,
4 2

 
 
 

A. 1

sol.  Intersection point of

x2 + y2 = 5, y2 = 4x

 x2 + 4x – 5 = 0

 x2 + 5x – x – 5 = 0

 x(x + 5) –1(x + 5) = 0

 x = 1, –5

Intersection point in 1st quadrant be (1, 2) equation of tangent to y2 = 4x at (1, 2) is

y × 2 = 2(x + 1)

 y = x + 1

 x – y + 1 = 0 …(i)

3 7
,

4 4

 
 
 

 lies on (i)

Sequence & Progression
9. If three distinct numbers a, b, c are in G.P. and the equations ax2 + 2bx + c = 0 and dx2 + 2ex + f = 0 have a

common root, then which one of the following statements is correct ?

(1) d, e, f are in A.P. (2) 
d e f

, ,
a b c

are in G.P..

(3) 
d e f

, ,
a b c

are in A.P.. (4) d, e, f are in G.P.

;fn rhu fHkUu la[;k,a a, b, c xq.kksÙkj Js<+h esa gSa rFkk lehdj.k ax2 + 2bx + c = 0 vkSj dx2 + 2ex + f = 0 dk ,d mHk;fu"B
ewy gS] rks fuEu esa ls dkSulk ,d dFku lR; gS\

(1) d, e, f lekUrj Js<+h esa gSaA (2) 
d e f

, ,
a b c

 xq.kksÙkj Js<+h esa gSA

(3) 
d e f

, ,
a b c

lekUrj Js<+h esa gSaA (4) d, e, f xq.kksÙkj Js<+h esa gSA

A. 3

sol. Since a, b, c are in G.P.
 b2 = ac
Given, ax2 + 2bx + c = 0
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 2ax 2 ac x c 0  

2( a x c) 0 


c

x
a

 

 ax2 + 2bx + c = 0 and dx2 + 2ex + f = 0 have common root


c

x
a

  must satisfy dx2 + 2ex + f = 0


c c

d. 2e f 0
a a

 
     

 

d 2e f
0

a cac
  


d 2e f

0
a b c
  


2e d f

b a c
 


d e f

, ,
a b c

 are in A.P..

Complex Number

10. If   3 i
z i 1

2 2
    , then (1 + iz + z5 + iz8)9 is equal to

;fn  3 i
z i 1

2 2
     gS, rks (1 + iz + z5 + iz8)9 cjkcj gS :

(1) 0 (2) (–1 + 2i)9 (3) –1 (4) 1

A. 3

sol.
3 i 1 3

z i i i
2 2 2 2

 
          

 

where  is not real cube root of unity
 (1 + iz + z5 + iz8)9   = (1 + ii)9

= (1 + )9

= (–)9

= –



Quadratic Equation
11. The number of integral values of m for which the equation (1 + m2)x2 – 2(1 + 3m)x + (1 + 8m) = 0 has no real

root is :

m ds mu iw.kkZad ekuksa dh la[;k] ftuds fy, lehdj.k] (1 + m2)x2 – 2(1 + 3m)x + (1 + 8m) = 0 ds dksbZ Hkh okLrfod ewy
ugha gSa] gS :
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(1) Infinitely many vuUr(2) 3 (3) 2 (4) 1

A. 1

sol. (1 + m2)x2 – 2 (1 + 3m)x + (1 + 8m) = 0
equation has no real solution
 D < 0

4(1 + 3m)2 < 4(1 + m2) (1 + 8m)

1 + 9m2 + 6m < 1 + 8m + m2 + 8m3

8m3 – 8m2 + 2m > 0

2m(4m2 – 4m + 1) > 0

2m(2m – 1)2 > 0

m > 0, 
1

m
2



 number of integral values of m are infinitely many.

Matrices

12. Let the numbers 2, b, c be in an A.P. and 
2 2

1 1 1

A 2 b c

4 b c

 
 
 
  

 . If det(A)  [2, 16], then c lies in the interval :

ekuk la[;k,a 2, b, c ,d lekUrj Js<+h esa gSa rFkk 
2 2

1 1 1

A 2 b c

4 b c

 
 
 
  

. ;fn det(A)  [2, 16], rks c fuEu esa ls fdl vUrjky

esa gS :

(1) [2, 3] (2) (2 + 23/4, 4) (3) [3, 2, + 23/4] (4) [4, 6]

A. 4

sol.
2 2

1 1 1

| A | 2 b c

4 b c

 c
2
 c

2
 – c

1
, c

3
  c

3
 – c

1

1 0 0

| A | 2 b 2 c 2

4 (b 2)(b 2) (c 2)(c 2)

  

   
 = (b – 2) (c – 2) (c – b)

2, b, c are in A.P.  (b – 2) = (c – b) = d, c – 2 = 2d

 |A| = d.2d. d = 2d3

 3| A | [2,16] 1 d 8 1 d 2      

4 2d + 2  6  4 c 

Probability
13. The minimum number of times one has to toss a fair coin so that the probability of observing at least one head

is at least 90% is :

,d vufHkur flDds dks de ls de fdruh ckj mNkyk tk, rkfd de ls de ,d fpÙk vkus dh izkf;drk] de ls de 90% gks\
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(1) 5 (2) 2 (3) 4 (4) 3

A. 3

sol.
1 1

p P(H) ,q 1 p
2 2

    

9
P(x 1)

19
 

9
1 P(x 1)

10
  

n

n
0

1 9
1 C

2 10

 
  

 

n n

1 9 1 1
1

2 10 2 10
   

2n   n 
 n

min
 = 4

Vector

14. Let  ˆ ˆ ˆa 3i 2 j xk    and ˆ ˆ ˆb i j k   , for some real x. Then | a b | r   is possible if :

ekuk fdlh okLrfod la[;k x ds fy, ˆ ˆ ˆa 3i 2 j xk    rFkk ˆ ˆ ˆb i j k    gS, rks | a b | r   rHkh lEHko gS] tc :

(1) 
3 3

3 r 5
2 2
  (2) 

3 3
r 3

2 2
  (3) 

3
0 r

2
  (4) 

3
r 5

2


A. 4

sol.

ˆ ˆ ˆi j k

a b 3 2 x

1 1 1

 



   ˆ ˆ ˆ(2 x) i (x 3) j 5k    

2 2 2| a b | r (2 x) (x 3) ( 5)       


2 2r 4 x 4x x 9 6x 25       

2 2 1 1
2x 2x 38 2 x x 38

4 2

 
        

 

2
1 75

2 x
2 2

 
   

 

75 3
r r 5

2 2
   

Sequence & Progression

15. The sum 
20

k
k 1

1
k

2
  is equal to :
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;ksx 
20

k
k 1

1
k

2
  cjkcj gS :

(1) 17

3
2

2
 (2) 20

11
1

2
 (3) 20

21
2

2
 (4) 19

11
2

2


A. 4

sol.
20

k
k 1

1
S k.

2

 

2 3 20

1 1 1 1
S 2. 3. ...... 20.

2 2 2 2
    

2 3 20 21

1 1 1 1 1
S 2. ..... 19 20

2 2 2 2 2
    

On subtracting

2 3 20 21

S 1 1 1 1 1
..... 20

2 2 2 2 2 2

 
      
 

20

21 20 20

1 1
1

1 1 12 2
20. 1 10.

1 2 2 21
2

 
 

     



20 19 19

S 1 1 11
1 11. S 2 11. 2

2 2 2 2
      

Height & Distance
16. Two vertical poles of heights, 20 m and 80 m stand apart on a horizontal plane. The height (in meters) of the

point of intersection of the lines joining the top of each pole to the foot of the other, from this horizontal plane is:

20 m rFkk 80 m Å¡pkbZ okys nks [kEHks] ,d {kSfrt lery ij lh/ks [kM+s gSaA izR;sd [kaHks ds f'k[kj dks nwljs [kaHks ds ikn ls feykus
okyh js[kkvksa ds izfrPNsnu fcUnq dh bl lery ls Å¡pkbZ (ehVj esa) gS :

(1) 16 (2) 18 (3) 15 (4) 12

A. 1

sol.

equation of line OB and AC are respectively

1

80
y x

x
 .....(i)

1

x y
1

x 20
  .....(ii)

For intersection point, from equation (i) and (ii)
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y y
1

80 20
 

 y + 4y = 80
 y = 16 m
 Height of intersection point is 16 m

Continuity & Diff
17. Let f : [–1, 3]  R be defined as

| x | [x], 1 x 1

f (x) x | x |, 1 x 2

x [x], 2 x 3,

   


   
   

where [t] denotes the greatest integer less than or equal to t. Then, f is discontinuous at :

(1) Only one point (2) Only two points (3) Only three points (4) Four or more points

ekuk f : [–1, 3]  R bl izdkj ifjHkkf"kr gS fd

| x | [x], 1 x 1

f (x) x | x |, 1 x 2

x [x], 2 x 3,

   


   
   

tgk¡ [t], t ;k mlls de vf/kdre iw.kkZad dks n'kkZrk gS] rks f vlarr gS :

(1) dsoy ,d fcUnq ij (2) dsoy nks fcUnqvksa ij (3) dsoy rhu fcUnqvkas ij (4) pkj vFkok mlls vf/kd fcUnqvksa ij

A. 3

sol.

| x | [x], 1 x 1

f (x) x | x |, 1 x 2

x [x], 2 x 3

   


   
   

x 1, 1 x 0

x, 0 x 1

2x, 1 x 2

x 2, 2 x 3

6, x 3

    
  

  
   




 f(–1) = 0, f(–1+) = 0

f(0–) = –1, f(0) = 0, f(0+) = 0

f(1–) = 1, f(1) = 2, f(1+) = 2

f(2–) = 4, f(2) = 4, f(2+) = 4

f(3–) = 5, f(3) = 6

f(x) is discontinuous at x = {0, 1, 3}

Differential Equation

18. Given that the slope of the tangent to a curve y = y(x) at any point (x, y) is 2

2y

x
. If the curve passes through the

centre of the circle x2 + y2 – 2x – 2y = 0, then its equation is :
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fn;k gS fd oØ y = y(x) ds fdlh fcUnq (x, y) ij [khaph xbZ Li'kZ js[kk dh <+ky (slope) 2

2y

x
 gSA

;fn ;g oØ] o`Ùk x2 + y2 – 2x – 2y = 0 ds dsUnz ls gksdj tkrk gS] rks bldk lehdj.k gS :

(1) x log
e
|y| = –2(x – 1)(2) x log

e
|y| = x – 1 (3) x log

e
|y| = 2(x – 1) (4) x2 log

e
|y| = –2(x – 1)

A. 3

sol. 2

dy 2y

dx x
 2

dy dx
2

y x


ln | y | 
2

C
x

   ....(i)

(i) passes through (1, 1)

 C = 2

ln 
2

| y | 2
x

  

xln | y | = – 2 + 2x

xln | y | = – 2 (1 – x) = 2(x – 1)

Straight Line
19. Suppose that the points (h, k), (1, 2) and (–3, 4) lie on the line L

1
. If a line L

2
 passing through the points (h, k)

and (4, 3) is perpendicular to L
1
, then k/h equals :

ekuk fcUnq (h, k), (1, 2) rFkk (–3, 4) ,d js[kk L
1 
ij fLFkr gSaA ;fn fcUnqvksa (h, k) rFkk (4, 3) ls gksdj tkus okyh js[kk L

2
,

js[kk L
1 
ds yEcor~ gS, rks k/h cjkcj gS :

(1) 3 (2) 
1

7
 (3) 0 (4) 

1

3

A. 4

sol. (h, k), (1, 2) and (–3, 4) and collinear

h k 1

1 2 1 0

3 4 1





– 2h – 4k + 10 = 0

 h + 2k = 5 .....(i)

1 2L L

4 2 2 1
m m 2

3 1 4 2


    
  

2L

k 3
m 2 k 3 2h 8

h 4


      



2h – k = 5 .....(ii)
from (i) and (ii)

h = 3, k = 1
k 1

h 3


Area Under Curve
20. Let S() = {(x, y) : y2  x, 0  x } and A() is area of the region S().

If for a , 0 < < 4, A() : A(4) = 2 : 5, then equals :

ekuk S() = {(x, y) : y2  x, 0  x } rFkk A(), {ks=k S() dk {ks=kQy gSA ;fn fdlh , 0 < < 4 ds fy,
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A() : A(4) = 2 : 5 gS, rks cjkcj gS :

(1) 

1/3
2

2
5

 
 
 

(2) 

1/3
4

2
25

 
 
 

(3) 

1/3
2

4
5

 
 
 

(4) 

1/3
4

4
25

 
 
 

A. 4

sol.

2 4
A( ) 2

3 3
      

A( ) 2

A(4) 5


 

2

8 5




2/3 1/3
16 4

4.
5 25

  

Vector
21. If a point R(4, y, z) lies on the line segment joining the points P(2, –3, 4) and Q(8, 0, 10), then the distance of

R from the origin is :

;fn ,d fcUnq R(4, y, z), fcUnqvksa P(2, –3, 4) rFkk Q(8, 0, 10) dks feykus okys js[kk[k.M ij fLFkr gS, rks R dh ewyfcUnq ls
nwjh gS :

(1) 53 (2) 2 21 (3) 6 (4) 2 14

A. 4

sol. P, Q, R are collinear
 PR = PQ

ˆ ˆ ˆ ˆ ˆ ˆ2i (y 3) j (z 4) k [6 i 3 j 6 k]       

 6 = 2, y + 3 = 3z – 4 = 6


1

, y 2, z 6
3

    

 point R (4, –2, 6)

 2 2 2OR (4) ( 2) (6) 16 4 36      

= 56 2 14

Solution of Triangle
22. If the lengths of the sides of a triangle are in A.P. and the greatest angle is double the smallest, then a ratio of

lengths of the sides of this triangle is :

;fn ,d f=kHkqt dh Hkqtkvksa dh yEckbZ;k¡ lekUrj Js<+h esa gS rFkk bldk lcls cM+k dks.k lcls NksVs dks.k dk nqxquk gS] rks f=kHkqt
dh Hkqtkvksa dh yEckbZ;ksa dk ,d vuqikr gS :
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(1) 4 : 5 : 6 (2) 3 : 4 : 5 (3) 5 : 9 : 13 (4) 5 : 6 : 7

A. 1

sol. Let a > b > c

 A = 2C

 A + B + C = 

 B =  – 3C …(i)

 a + c = 2b

 sinA + sinC = 2sinB …(ii)

 sinA = sin(2C), sinB = sin3C

 From (ii), sin2C + sinC = 2sin3C

 (2cosC + 1)sinC = 2sinC (3 – 4 sin2C)

2cosC + 1 = 6 – 8(1 – cos2C)

 8cos2C – 2cosC – 3 =0


3 1

cos C or cos C
4 2

  

 C is acute angle

3 7 3
cos C ,sin A 2sin C cosC 2

4 4 4
     

7 3 7 4 7 7 5 7
sin C ,sin B

4 4 4 16 16
     

 sin A : sin B : sin C : : a : b : c is 6 : 5 : 4

Maxima & Minima
23. The height of a right circular cylinder of maximum volume inscribed in a sphere of radius 3 is :

,d xksys ftldh f=kT;k 3 gS] ds vUrxZr cus vf/kdre vk;ru ds yaco`Ùkh; csyu dh Å¡pkbZ gS :

(1) 
2

3
3

(2) 2 3 (3) 3 (4) 6

A. 2

Sol. Let radius of base and height of cylinder be r and h respectively
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2
2 h

r 9
4

   .....(i)

 Volume of cylinder

V = r2h

2h
V h 9

4

 
   

 

3V 9 h h
4


  

2dV 3
9 h

dh 4
   

For maxima / minima

dV
0

dh


h 12 

and 
2

2

d V 3
h

dh 2
  

2

2

h 12

d V
0

dh


 
  

 

 Volume is maximum when h 2 3

Determinant
24. If the system of linear equations

x – 2y + kz = 1
2x + y + z = 2
3x – y – kz = 3
has a solution (x, y, z), z  0, then (x, y) lies on the straight line whose equation is :

;fn jSf[kd lehdj.k fudk;
x – 2y + kz = 1
2x + y + z = 2
3x – y – kz = 3

dk ,d gy (x, y, z), z  0 gS, rks (x, y) ftl js[kk ij fLFkr gS] mldk lehdj.k gS :

(1) 3x – 4y – 4 = 0 (2) 3x – 4y – 1 = 0 (3) 4x – 3y – 1 = 0 (4) 4x – 3y – 4 = 0

A. 4

sol. x – 2y + kz = 1, 2x + y + z = 2, 3x – y – kz = 3

1 2 k

2 1 1 1( k 1) 2( 2k 3) k( 2 k)

3 1 k



          

 

= –k + 1 – 4k – 6 – 5k = –10k – 5 = –5(2k + 1)
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1

1 2 k

2 1 1 5(2 k 1)

3 1 k



    

 

2 3

1 1 k 1 2 1

2 2 1 0, 2 1 2 0

3 3 k 3 1 3



     

 

z 0

 


1

k
2

 

 System of equation has infinite many solution.

10 3 2
Let z 0 then x and y

10 5

  
     

 (x, y) must lie on line 4x – 3y – 4 = 0

MOD
25. If f(1) = 1, f'(1) = 3, then the derivative of f(f(f(x))) + (f(x))2 at x = 1 is :

;fn f(1) = 1, f'(1) = 3, rks f(f(f(x))) + (f(x))2 dk x = 1 ij vodyt gksxk &

(1) 33 (2) 12 (3) 9 (4) 15

A. 1

sol.  Let g(x) = f(f(f(x))) + (f(x))2

On differentiating both sides w.r.t. x we get

g'(x) = f '(f(f(x))) f '(f(x)) f '(x) + 2f(x) f '(x)

g'(1) = f '(f(f(1))) f '(f(1)) f '(1) + 2f(1) f '(1)

         = f '(f(1)) f '(1) f '(1) + 2f(1) f '(1)

       = 3 × 3 × 3 + 2 × 1 × 3 = 27 + 6 = 33

Definite Integration

26. Let 
x

0
f (x) g(t)dt  , where g is a non-zero even function. If f(x + 5) = g(x), then 

x

0
f(t)dt , equals :

ekuk 
x

0
f (x) g(t)dt   gS, tgk¡ g ,d 'kwU;sÙkj le Qyu gSA ;fn f(x + 5) = g(x) gS] rks 

x

0
f(t)dt  cjkcj gS :

(1) 
x

x 5
g(t)dt

 (2) 
x 5

5
2 g(t)dt



 (3) 
x 5

5
g(t)dt



 (4) 
5

x 5
5 g(t)dt


A. 1

sol.

x

0

f (x) g(t)dt,  ... (i)

g(–x) = g(x), ....(ii)
f(x + 5) = g(x) ....(iii)
From (i)
f '(x) = g(x)
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Let 
x

0

I f (t)dt, 

Put t = 


x 5

5

I f ( 5)d


   

f (x 5) g(x) 

f ( x 5) g( x) g(x)      ....(iv)

x 5

5

I f ( 5)d ,


   

x 5

5

I f (5 )d


   

(  f(0) = 0, g(x) is even    f(x) is odd)

x 5 5

5 x 5

I g( )d g(t)dt




      (from iv))

Function
27. Let f(x) = ax (a > 0) be written as f(x) = f

1
(x) + f

2
(x), where f

1
(x) is an even function and f

2
(x) is an odd function.

Then f
1
(x + y) + f

1
(x – y) equals :

ekuk f(x) = ax (a > 0) dks f(x) = f
1
(x) + f

2
(x) ds :i esa fy[kk x;k gS tcfd f

1
(x) ,d le Qyu gS vkSj f

2
(x) ,d fo"ke Qyu

gS] rks f
1
(x + y) + f

1
(x – y) cjkcj gS :

(1) 2f
1
(x )f

1
( y) (2) 2f

1
(x + y )f

1
(x – y) (3) 2f

1
(x  + y)f

2
(x – y) (4) 2f

1
(x )f

2
( y)

A. 1

sol.
x x x x

x a a a a
f (x) a

2 2

     
     

   

where 
x x

1

a a
f (x)

2


  is even function

 f
1
(x + y) + f

1
(x – y) 

x y x y x y x ya a a a

2 2

         
    
   

x y y x y y1
a (a a ) a (a a )

2
       

x x y y(a a )(a a )

2

  


= 2f
1
(x).f

1
(y)

Indefinite Integration

28. If 

1
6 3

3 6 2/3

dx
xf (x)(1 x ) C

x (1 x )
  

  where C is a constant of integration, then the function f(x) is equal to:
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;fn 
1

6 3
3 6 2/3

dx
xf (x)(1 x ) C

x (1 x )
  

  tgk¡ C ,d lekdyu vpj gS, rks Qyu f(x) cjkcj gS :

(1) 3

1

2x
 (2) 2

3

x
(3) 3

1

6x
 (4) 2

1

2x


A. 1

sol. 3 6 2/3 7 6 2/3

dx dx
I

x (1 x ) x (1 x )
 

  

Put 1 + x–6 = t3

 –6x–7dx = 3t2 dt


2

7

dx 1
t dt

x 2
 


2

2

1 t dt
I

2 t
 

1
t C

2
  

1
6 3

1
(1 x ) C

2
   

1
6 3

2

1 (1 x )
C

2 x


  

1
6 3

3

1
x(1 x ) C

2x
   

3

1
f (x)

2x
  

Hyperbola
29. If the eccentricity of the standard hyperbola passing through the point (4, 6)  is 2, then the equation of the

tangent to the hyperbola at (4, 6) is :

;fn fcUnq (4, 6) ls gksdj tkus okys ekud vfrijoy; dh mRdsUnzrk 2 gS, rks (4, 6) ij vfrijoy; ij [khaph xbZ Li'kZ js[kk
dk lehdj.k gS :

(1) 2x – 3y + 10 = 0 (2) x – 2y + 8 = 0 (3) 3x – 2y = 0 (4) 2x – y – 2 = 0

A. 4

sol. Let equation of hyperbola be

2 2

2 2

x y
1

a b
  ....(i)

 b2 = a2 (e2 – 1)

 e = 2  b  = 3a
2 2 ...(ii)

(i) passes through (4, 6)

2 2

16 36
1

a b
   ...(iii)
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From (ii) and (iii)

a2 = 4, b2 = 12

 Equation of hyperbola is 
2 2x y

1
4 12
 

Equation of tangent to the hyperbola at (4, 6) is 
4x 6y

1
4 12
 

y
x 1

2
  

 2x – y = 2

MOD
30. Let f : R  R be a differentiable function satisfying f '(3) + f '(2) = 0

Then 

1

x

x 0

1 f (3 x) f(3)
lim

1 f (2 x) f(2)

   
 
   

 is equal to :

ekuk f : R  R ,d vodyuh; Qyu gS tks fd f '(3) + f '(2) = 0 dks larq"V djrk gS] rks 

1

x

x 0

1 f (3 x) f(3)
lim

1 f (2 x) f(2)

   
 
   

cjkcj gS :

(1) e (2) 1 (3) e2 (4) e–1

A. 2

sol.

1

x

x 0

1 f (3 x) f (3)
I lim

1 f (2 x) f (2)

   
  

   

form : 1

 1II e , where

1
x 0

1 f (3 x) f (3) 1
I lim 1

1 f (2 x) f (2) x

    
   

    

x 0

f (3 x) f (3) f(2 x) f(2) 1
lim

1 f (2 x) f (2) x

      
   

    

form : 
0

0

Using L.H. Rule

1
x 0 x 0

f '(3 x) f '(2 x) 1
I lim .lim

1 1 f (2 x) f(2) 

    
   

     

= f '(3) + f '(2) = 0

 1II e 1 


