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 TYPICAL QUESTIONS & ANSWERS 
 

PART – I 

 

OBJECTIVE TYPES QUESTIONS 
 

Each Question carries 2 marks. 

 

Choose correct or the best alternative in the following: 

 

Q.1  The co-ordinates of the middle points of the sides of a triangle are (4, 2)    (3, 3) and (2, 2).  

Then the co-ordinates of the centroid are  

    (A)  ( )
3

7  3, . (B)  (3, 3). 

   (C)  (4, 3). (D) (4, 7). 

 

  Ans: A 

Coordinate of the Centroid is 






 ++++

3
,

3

321321 yyyxxx
 

 Coordinate of the centroid = ( )
3

7,3  

 

Q.2  If x, 2x +2, 3x + 3 are first three terms of a G.P. then its 4
th

 term is  

(A) 27. (B)  -27. 

(C)  13.5. (D)  -13.5. 
 

  Ans: D 
2)22()33( +=+ xxx  

 48433 22 ++=+ xxxx  

 1,400452 −−=⇒⇒=++ xxx  

 If x = -1 then three terms are 

  -1, 0, 0 

 If x = -4 then the first three terms are 

  -4, -6, -9 

 Therefore common ratio is 
2

3  

 ∴ 4
th

 terms = -13.5 

 

Q.3  The angle made by any diameter of a circle at any point on the circumference is 

   (A)  90° (B)  180° 

   (C)  45° (D)  60° 

 

  Ans: A 

 

Q.4  If ( )
rr CP n   720n =  then the value of r is  

   (A) 6. (B) 5. 

(C) 4. (D) 7. 
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  Ans:A 

rr cp nn 720=  

 Or, 
rnr

n

rn

n

−∠−∠

∠
=

−∠

∠
720  

 Or, 66.5.4.3.2.1720 ∠===∠r  

 6=∴ r  

 

Q.5  dx
 xCosSin x 

xSinxCos 22

∫
−

 is equal to  

(A) ( ) Cx2sinlog + . (B)  ( ) Cx2cotlog + . 

(C)  ( ) Cx2coslog + . (D)  ( ) Cx2tanlog + . 
 

  

  Ans: A 

∫ dx
x

x

2sin

2cos
2  

 c
x

+
2

2sinlog2
 

 

Q.6  If 10CrCr 2020 −=  then Cr18 is equal to   
 

(A) 4896. (B)  816. 

(C)  1632. (D)  408. 

 

  Ans: B 

10
2020

−
=

rr cc  

 
)1020()10(

20

)20(

20

+−−
=

−
∴

rrrr
 

 )30()10()20( rrrr −−=−  

 15=∴ r  

 
315

18
18

5
=∴ c  

  816
6

161718
=

××
 

 

Q.7  
125x

625x
  Lim

3

4

5x −

−

→
  is  

   (A) 
3

20
. (B)5. 

(C) Not defined. (D) 
3

4
. 

   

  Ans: A 
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( ) ( )
33

2222

5x 5x

yx
lim

−

−

→
 

 = 
)25x5x)(5x(

)25x)(5x)(5x(
lim 2

2

5x ++−

++−

→

 

 = 
3

20

75

500
=  

 

Q.8  
o

o

165tan1

165tan1

2

2

+

−
 is equal to  

   (A)  
2

1
. (B)  

2

3
− . 

   (C)  
2

1
− . (D)  

2

3
. 

 

  Ans: D 

  
2

3
30cos330cos

165tan1

165tan1 00

02

02

===
+

−
 

 

Q.9  The equation of the straight line which makes equal intercepts on the axes and passes 

through the point (1, 2) is   

    (A)  x + y = 3 (B)  x + 2y = 5 

(C)   x – y = 1 (D)  2x + y = 4 

  

  Ans: A 

Straight line having equal intercepts on axes is x + y = a. If it passes through (1, 2), then a = 3. 

Hence required straight line x + y = 3. 

 

Q.10  Area of the triangle whose vertices are (a, b) (a, a + b), (-a, -a + b) is 

(A) a
2
b

2
 (B)  a

2
 + b

2
 

(C)  a
2
 (D)  b

2
 

       
  Ans: C 

Area of reqd. [ ]133221133221
2

1
xyxyxyyxyxyx −−−++=∆  

    = a
2
 

 

Q.11  
0x

lim

→
is

x

xcos1

2

−
 

   (A)  1 (B)  
2

1
 

(C)  
4

1
 (D)  Zero 

 

  Ans: B 
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2

2

0x
2 x

)2/xsin21(1
lim

x

xcos1
lim

0x

−−
=

−

→ →
 

    =
2

1

2/x

2/xsin

2

1
lim

x

2/xsin2
lim

2

0x
2

2

0x

=







=

→→

 

 

Q.12  The point on the curve y
2
 = 4x at which the tangent to the curve is parallel to y = x is 

(A)  (0, 0) (B) (2, )22  

(C)  (4, 4) (D)  (1, 2)  

 

  Ans: D 

Here 
xydx

dy 1

2

4
== . If tangent is parallel to y = x, 1

1
==

xdx

dy
 

2,1 ==∴ yx  

 

Q.13  ∫
−

dx
xCosxSin

xCosxSin

22

33

 is equal to 

   (A)  tan x – cot x       (B)  tan x + cot x 

(C)  sec x + cosec x         (D)  sec x - cosec x 

 

  Ans: C 

ecxxdxxecxxxdx
xx

xx
cossec)cotcossec(tan

cossin

cossin
22

33

+=−=
−

∫∫  

 

Q.14  ∫
π

2
 

0  

Sin
3
x dx is equal to 

(A)  
3

2
 (B)  

2

3
 

(C)  
2

π
 (D)  

4

π
 

 

  Ans: A 

  
3

2
sin

2

0

3 =∫ xdx

π

    (By formula) 

Q.15  Solution of differential equation yxe
dx

dy −= is 

(A) e
x
 + e

y
 = const (B)  e

x
 – e

y
 = const 

(C)  e
x
 . e

y  
 = const (D)  e

x
 / e

y 
 = const 

 

 Ans: consteeorconsteeordyedxeee
dx

dy yxyxyxyx =−+==∴= −  

 

Q.16  Period of Sin (2x + 3) is 
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(A) 2π (B) 
2

3π
 

(C) π (D) 
2

π
 

 

  Ans: C 

]3)(2sin[)32sin()32sin( ++=++=+ ππ xxx  

  = ]3)2(2sin[ ++ πx  = ……….Hence period is π. 

 

Q.17  The value of Sin 105
0
 + Cos 105

0
 is 

(A)  
2

3
 (B) 

3

1
 

(C) 
2

1
 (D) 

2

1
 

 

  Ans: D 
0000000 60sin)4560cos()4560sin(105cos105sin =+++=+  

0000000 45sin60sin45cos60cos45sin60cos45cos −++  

 = 
2

1

2

1

2

3

2

1

2

1

2

1

2

1

2

1

2

3
=−++  

 

Q.18  If pth, (2p)
th

 and (3p)
th

 terms of a G.P. are x, y, z respectively, then x, y, z are in 

(A)  A.P. (B)  H.P. 

(C)  G.P. (D) None of these 

 

  Ans: C 

If a, ar, ar
2
, ar

3
, ……….. be the G.P. then Tp = x = ar

p-1
, T2p = y ar

2p-1
, T3p = Z = ar

3p-1
. 

Evidently y
2
 = xz. Hence x, y, z are in G.P. 

 

Q.19  Sum of the series 222222 101100...4321S +−+−+−=  is equal to  

    (A)  348551 (B)  -1000 

(C)  5151 (D)  None of the above 

Ans:  C 

 Q.20 The value of tan o15  is  

(A) 32 −  (B)  32 +−  

(C)  32 +  (D)  32 −−  

 

  Ans:  A       
 

Q.21  In a triangle ABC, let a = BC, b = CA and c = AB.  If o60B =∠ , then  

   (A)  ( ) abcba 22 −=−  (B)  ( ) bcacb 22 −=−  

(C)  ( ) acbac 22 −=−  (D)  None of the above 
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Ans:  C 

 

Q.22  The circles 07pypxyx 22 =−+++  and 01py2x10yx 22 =++−+  cut orthogonally if the  

  value of p is  

(A)  3 (B) -2 

(C)  -3 (D)  1  

Ans:  A 

 

Q.23  The eccentricity of the ellipse 400y25x16 22 =+  is  

   (A)  3       (B)  35  

(C)  5        (D)  53  

Ans:  D 

 

Q.24  The derivative of   – cos (log x) is   

(A)  sin (log x)  (B)  
( )
x

xlogsin
 

(C)  – sin (log x)  (D)  







−

x

1
cos  

  Ans:  B 

Q.25  The value of the 
x

xesin
lim

x

0x

−

→

 is  

(A)  0 (B)  1 

(C)  e (D)  Does not exist 

Ans:  B 

Q.26  The integral x
1

0

xe∫  is equal to  

(A) 1e −  (B) 1e +  

(C) 0 (D) 1 

         

  Ans:  D 

 

Q.27  The area under the curve 2xy =  between x = 0 and x = 1 is  

(A) 1 (B) 21  

(C) 31  (D) 41  

Ans:  C 
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 Q.28 The solution of ( ) 11y,y
dx

dy 2 −==  is  

(A)  
x

1
y −=  (B)  

x

1
y =  

(C)  1xy +=  (D) 1xy 2 +=  

Ans:  A 

Q.29  If one root of the equation 0Kx10x2 2 =+−  is 
3

2
 of the other root, then K is  

    (A)  2 (B)  8 

(C)  10 (D)  12 

   

  Ans:  D.            

    
12.  k  

2

k
    23    roots   ofproduct    and  2  and  3   are  Roots    

3    or    
2

10
    

3

2
        roots  of  Sum     

3

2
  root  other      the,  root    one  If

=∴

=×=∴

==+=∴

==

ααα

αα

    
  

Q.30  The centroid of the triangle formed by the straight lines ,3xy,3xy =−=+  0y =  is   

(A)  (0, 0) (B)  (1, 0) 

(C)  (0, 1) (D)  (1, 1)       

 

 

  Ans:  C. 

    The points of intersection of the 

 

   Given straight lines are A(3, 0), B(0, 3), C(-3, 0) 

 

   

)1,0(
3

030
,

3

3-03
  is  ABC    of  centroid    or







 +++
Λ∴

 
 

 

Q.31  The distance between the parallel lines 3x + 4y + 5 = 0 and 3x + 4y + 15 = 0 is  

   (A)  1 (B)  2 

(C)  3 (D)  5 

 

  Ans:  B. 

   The distance of origin from the line 3x + 4y +5 = 0 is 

    1
43

50l03
p

22
1 =

+

+×+×
=  
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   The distance of origin from the line 3x + 4y +15 = 0 is 

    3
43

150l03
p

22
2 =

+

+×+×
=  

   ∴ distance between parallel lines = .21312 =−=− pp  

 

Q.32  
x

nxsinmxsin
Lim

0x

−

→
 , where m ≠ n is equal to  

 

(A) m (B) n 

(C) m – n  (D) m + n  

 

  Ans:  C. 

  

   

 

   

 Q.33 If ,x2siny 2=  then 
dx

dy
 is equal to     

   (A) 2 sin 4x (B)  4 sin 2x 

(C)  sin 4x (D)  2 sin 2x 

 

  Ans:  A. 

              
.4sin22sin2)2)(cossin2(.

,2,cossin2sin

..2,2sin

2

2

xttt
dx

dt

dt

dy

dx

dy

dx

dt
tt

dt

dy
ty

dx

dt

dt

dy

dx

dy
txputxy

====∴

==∴=∴

==∴==

 
 

Q.34  
xsin1

dx

+∫  is equal to   

(A) 
2

x
cos

2

x
sin +  (B)  log ( )xsin1+  

(C)  tan x + sec x (D)  tan x – sec x  

 

  Ans:  D. 

 

          

∫ ∫∫∫

∫∫∫∫

−=−==

−
=

−

−
=

+−

−
=

+

xsecxtanxdxsecxtanxdxsecdx
xcos

1

xcos

xsin
-dx

xcos

1

dx
)x(cos

xsin1
dx

)xsin1(

xsin1
dx

)xsin1)(xsin1(

xsin1

xsin1

dx

2

2

22

 

 

Q.35  dx
e1

e

x2

x

0 +
∫
∞

 is equal to   

nm
nx

nxsin
nlim

mx

mxsin
mlim

x

nxsinmxsin
lim

0x0x0x

−=−=
−

→→→
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(A) 
2

π
 (B)  

4

π
 

(C)  1 (D)  0 

 

  Ans:  B. 

   

.
442

1tantan|ttan|
t1

dt

dtdxeteput,dx
e1

e

11

1

1

1

2

0

xx

x2

x

π
=

π
−

π
=−∞==

+
=

=∴=
+

−−α−
∞

∞

∫

∫
 

 

Q.36  The solution of the differential equation 0dy xdx y =+  is  

(A) const=+  yx  (B) const= xy  

(C) const xy yx =+  (D) const= 
y

x  

  Ans:  A. 

   

.00 constyxor
y

dx

x

dx
ordyxdxy =+=+=+

 

 Q.37 The value of oo 75cos75sin −  is equal to   

(A)  1 (B) 
2

1
 

(C) 
2

1
 (D) zero 

   

  Ans:  C. 

   2

1

2

1

2

1

2

3

2

1

2

1

2

1

2

3

2

1

30sin45sin30cos45cos30sin45cos30cos45sin

)3045cos()3045sin(75cos75sin

=+−+=

+−+=

+−+=− °°°°°°

 
 

Q.38  The value of 
3

1
tan

2

1
tan 11 −− +  is   

(A)  π2  (B)  π  

(C)  
2

π
 (D) 

4

π
 

 

Ans:  D.   

 

  

 
 

Q.39  If 
812 cc nn = , then n is equal to  

4
1tan

6
16
6

5

tan

3

1

2

1
1

3

1

2

1

tan
3

1
tan

2

1
tan 11111 π

==
−

=

+−

+
=+ −−−−−
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    (A)  8 (B)  12 

(C ) 16 (D)  20 

  

  Ans: D 

812 cc nn =  

881212 −
=

− n

n

n

n
 

Or 
8

12

12

8
=

−

−

n

n
 

 

(n - 8)(n - 9)(n - 10)(n - 11) = 12.11.10.9 = (20 - 8)(20 - 9)(20 - 10)(20 - 11) 

20=∴n  

 

Q.40  
30x x

x2sinxsin2
im

−

→
L  is equal to  

(A)  0 (B)  1 

(C)  2 (D)  3       

 

  Ans: B 

3
0x

3
0x x

)xcos1(xsin2
lim

x

x2sinxsin2
lim

−
=

−

→→

 

= 

2

0x
3

2

2

x

2

x
sin

lim
x

xsin
lim

0xx

2

x
sin2xsin2

lim
0x 


















=
→

=
→ →

 

= 1 x 1 = 1 

 

Q.41  If the point P(x, y) is equidistant from the points ( )ab,baA −+  and ( )ba,baB +− , then 

   (A) bx = ay (B)  ax = by 

(C)  x = y (D)  x + y = 0 

 

  Ans: A 
2222 )()()()( baybaxabybax +−++−=+−+−−  

222222 222222 baabaybyyabbxaxbax ++−+−++−−++⇒  

 = abybyabayabxaxbbax 222222 222222 +−−+++−−+++  

yaxb =⇒  

 

Q.42  The area of the triangle formed by the lines y = a + x, y = a – x, y = 0, where a > 0, is     

(A)  1  (B)  a 

(C)  2a   (D)  zero  

 

  Ans: C 

y = a + x axy =−⇒  

y = a – x axy =+⇒  
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Solving, we get y = a, x = 0 

Therefore vertex is (0, a) another vertices are (-a, 0), (a, 0). 

 

∴ Area of the triangle is )]0()0()00(0[
2

1
−+−−− aaaa  

  = 222.
2

1
aa =  

 

Q.43  If 
dx

dy
then x,Y and 2

x

y

y

x
≠=+  is equal to  

   (A)   1 (B)  2 

(C)  1−  (D)  2−  

 

  Ans: A 

2=+
x

y

y

x
 

xyyx 222 =+⇒  

0)( 2 =−⇒ yx  

01)(2 =







−−⇒

dx

dy
yx  

xy ≠Q   thus 

1=
dx

dy
 

 

Q.44  dx
xSinx Cos

Cos2x

22∫  is equal to  

 

(A)  sec x + cosec x (B)  x eccosxsec −  

(C)  x eccos  xsec−   (D)  x eccos  xsec  

 

  Ans: C 

dx
xx

x
∫ 22 sincos

2cos
 

= dx
xx

xx
∫

−
22

22

sincos

sincos
 

= xx tancot −−  

= ecxx cos.sec−  

 

Q.45  The area bounded by the parabola ax4y2 =  and its latus rectum is  

(A)  2a  (B)  2a
3

2
 

(C)  2a
3

4
 (D)  2a

3

8
 

  Ans: D 
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The parabola is symmetrical about the x – axis 

Area = dxy

a

∫
0

2  

dxaxA

a

∫=
0

22  

    = dxxa

a

∫
0

4  

    = 223

3

8
.

3

8
aaa =  

 

Q.46  The solution of differential equation yyx xe2e
dx

dy −− +=  is   

(A) cexxey yzyx ++= −−  (B) cxee 2xy ++=  

(C) cexey yzyx ++= −−  (D) cx2ee xy ++=−  

 

  Ans: B 

yyx
xee

dx

dy −− += 2  

yyx
xeee

dx

dy −− += 2.  

dxxedye xy )2( +=⇒  

= cxee
xy ++= 2  

 

Q.47  Value of xcosxsin 11 −− +  is  

        (A) π2  (B) π  

(C) 
2

π
 (D) 

4

π
 

 

  Ans: C 

xx
11 cossin −− +  

= 
2

π
 

 

Q.48  Value of ( ) ( ) AsinAcosA3cosAcosAsinA3sin +−− is  

(A)  0 (B)  1 

(C)  
2

1
 (D) 

2

1
 

 

  Ans: A 

AAAAAAAA sincossin3coscossincos3sin −−−  

= AAAA cossin2)3sin( −−  

= 02sin2sin =− AA  
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Q.49  The number of terms in the sequence 640....,..........10,5,
2

5
 are 

    (A)  8 (B)  9 

(C)  10 (D)  6 

  

  Ans: B 

2

5
=a   C.R = 2     640=nt  

11 2.
2

5
640. −− =⇒= nn

n rat  

21 22.
2

1
128 −− == nn  

922 27 =∴= − nn  

 

Q.50  First three terms in the expansion of ( ) 2
11

3x21−  are 

(A) ..................x
2

99
x111 63 +++   (B)  ..............x99x

2

11
1 63 +++  

(C)  ..............x
2

99
x

2

11
1 63 +−−  (D)  ..............x

2

99
x111 63 ++−        

 

  Ans: D 

.........
2

)1(
1)1( 2 +

−
+−=− x

nn
nxx

n  

..........)2(
2

1
2

11

2

11

2.
2

11
1)21( 2332

11

3 +









−

+−=−∴ xxx  

= .........
2

99
111 63 ++− xx  

 

Q.51  Value of o105tan  is  

   (A)  ( )32 +−  (B)  32 −  

(C)  32 +−  (D)  32 +  

 

  Ans: A 

00

00
000

45tan60tan1

45tan60tan
)4560tan(105tan

−

+
=+=  

= 
2

)3213(

13

)13(

31

13 2 ++−
=

−

+
=

−

+
 

= )32( +−  
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Q.52  If 
5

4
Acos = , then the value of cos 2A is  

(A) 
25

3
 (B)  

25

1
 

(C)  
25

2
 (D)  

25

7
 

 

  Ans: D 

25

7
1

25

32
1

25

16
21cos22cos 2 =−=−×=−= aa  

 

Q.53  The value of ‘x’ such that PQ = QR, where P, Q and R are (6, -1), (1, 3) and (x, 8) respectively 

is given by    

   (A) 5, –3 (B)  3, 5 

(C)  2, 5 (D)  2, 3 

 

  Ans: A 

411625)31()16( 22 =+=−−+−=PQ  

2521)83()1( 222 ++−=−+−= xxxQR  

Or 26241 2 +−= xx  

Or 01522 =−− xx  

Or 015352 =−+− xxx  3,5 −=⇒ x  

 

Q.54  Slope of the line passing through the points 







3,

2

5
 & 









4

3
,0 is  

(A) 
10

9
 (B)  

5

3
 

(C)  
5

9
 (D)  

9

10
 

 

  Ans: A 

  
10

9

xx

yy
tan

21

21 =
−

−
=θ  

 

Q.55  
3x2x

3x4x
Lim

2

2

3x −−

+−

→
 is equal to  

(A) 
3

1
 (B)  

3

2
 

(C)  
2

1
 (D)  

3

1
−  

 

  Ans: C 
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2

1

)1)(3(

)1)(3(
lim

3
=

+−

−−

→ xx

xx

x
 

 

Q.56  If ( )31 x4x3siny −= −  then 
dx

dy
 is equal to  

(A) 
2x1

3

−
 (B) 

2x1

3

−

−
 

(C) 
2x1

2

+
 (D) 

2x1

1

−

−
 

 

  Ans: A 

23

2

)43(1

)41(3

xx

x

dx

dy

−−

−
=  

= 
222

2

1

3

1)41(

)41(3

xxx

x

−
=

−−

−
 

 

Q.57  dx2x sin 3x sin ∫  is equal to  

(A)  







+

5

x5cos
xcos

2

1
 (B)  








+

−

5

x5sin
xcos

2

1
 

   (C)  







−

5

x5sin
xsin

2

1
 (D) 








+

5

x5sin
xsin

2

1
 

 

  Ans: C 

∫ xdxx 2sin3sin  

= ∫ − dxxx )5cos(cos
2

1
 

= 







−

5

5sin
sin

2

1 x
x  

Q.58  Order and degree of the differential equation xsiny4
dx

dy

dx

yd

dx

yd
3

2

2

3

3

=++













+  is given by  

        (A) 3, 2 (B) 2, 3 

(C) 1, 3 (D) 3, 1 
 

  Ans: D 

Order – 3     [Power of higher directive] 

Degree – 1  

 

Q.59  Which term of the series 37+32+27+22+.............. is –103? 

    (A)  24
th

  (B)  30
th

  

(C)  15
th

  (D)  29
th
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  Ans: D 

a = 37, d = -5 

dnaTn )1( −+=  

)5)(1(37103 −−+=− n  

n5145 +=+  

n = 29 

Q.60  How many terms are there in the expansion of ( )[ ]355yx −  

(A)   4 (B)  6 

(C)  16 (D)  10       

 

  Ans: C 

The given expansion is { } 1535 )5()5( yxyx −=−  

No. of terms in the expansion is = 15 + 1 = 16 

(ONE more than the power of given expansion) 

 

Q.61  If 
5

3
sin

−
=θ  and 

4

5
sec =θ , find the value of cot θ  

   (A)  
3

2
 (B)  

3

4−
 

(C)  
3

5
 (D)  

5

4
 

 

  Ans: B 

5

3
sin −=θ , and 

5

4
cos

4

5
sec =⇒= θθ  

3

4
cot

3

4

5/3

5/4

sin

cos
cot −=⇒−=

−
== θ

θ

θ
θ  

 

Q.62  Expansion of θθ 8sinsin5  is equal to      

(A)  ( )θ−θ 9cos7cos
2

5
 (B)  ( )θ+θ 9sin7sin5  

(C)  ( )θ+θ 9cos7cos10  (D)  ( )θ−θ 9cos7sin
5

2
 

  Ans: A 

)8sinsin2(2/58sinsin5 θθθθ =  

= )}8cos()8{cos(
2

5
θθθθ +−−  

= }9cos7{cos
2

5
θθ −  

 

Q.63  For what value of k do the points ( ) ( )8341 ,,, −−  & ( )  k3 ,1k +−  lie on a straight line. 

   (A)  3 (B)  4 

(C)  0 (D)  1 
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  Ans: C 

The points say A(-1, 4), B(-3, 8), C(-k + 1, 3k) lies on straight line if area of ∆ ABC = 0 

0

131

183

141

2

1
=

+−

−

−

kk

 

[ ] 0)889(1)13(4)38(
2

1
=−+−+−+−−−−⇒ kkkk  

[ ] 0841638
2

1
=−−−++−⇒ kkk  

0=⇒ k  

 

Q.64  Mid point of the line joining (3, 5) and ( )3,7 −−  is given by  

(A) ( )1,2−  (B)  (1, 2) 

(C)  (2, 3) (D)  (2, 1) 

 

  Ans: A 

The midpoint of the line joining (3, 5) and (-7, -3) is  

)1,2(
2

35
,

2

73
−=







 −−
 mid point. 

 

Q.65  
2x

2x
Lim

2x −

−

→
 is equal to  

(A) 2  (B)  2 2  

(C)  23  (D)  25  

 

  Ans: B 

2

2
lim

2 −

−

→ x

x

x
 

)2(

)2)(2(
lim

2 −

−+
→ x

xx

x
 

22222lim
2

=+=+
→

x
x

 

 

Q.66  If y = x sin x, then 
dx

dy
 is equal to  

(A) cos x + sin x (B) cos x + x sin x 

(C) x cos x + sin x (D) x cos x – sin x 

 

  Ans: C 

If y = x sin x 

Differentiating both side w.r. to x we have 

)(sin)(sin x
dx

d
xx

dx

d
x

dx

dy
+=  
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xxx
dx

dy
sincos +=  

 

Q.67  xdxtan2
∫  is equal to  

(A)  tan x + c (B)  cxsec2 +  

   (C)  cxtanx ++  (D) cxxtan +−  

 

  Ans: D 

cxxdxdxxdxxxdx +−=−⇒−= ∫∫∫∫ tansec)1(sectan 222  

 

Q.68  The solution of the differential equation ( ) ( ) 0dy x1dx y1 22 =+++  is  

        (A) (x + y) = k (1 – xy) (B) y – x = kxy 

(C) kxyyx2 =+  (D) kxy =+  

 

  Ans: A 

0)1(1)1( 22 =+++ dyxdxa  

Using variable separable method 

0
1

1

1

1
22

=
+

+
+

dy
y

dx
x

 

kyx 111 tantantan −−− =+⇒  

k
xy

yx 11 tan
1

tan −− =








−

+
 

)1(
1

xykyxk
xy

yx
−=+⇒=

−

+
 

 

Q.69  The square root of 12 – 5i  is  

   

    (A)  ( )i5
2

1
−± . (B)  ( )i5

2

1
+± . 

   (C)  ( )i5
2

1
−± . (D)  ( )i5

2

1
+± . 

   

  Ans: C 

 Let ( )iyxi +±=− 512  

         12-5i    = ( )2
iyx +   = ixyyx 222 +−  

2x

5-
y52xy       ,1222 =⇒−==−⇒ yx  

12
4

25
2

2 =−⇒
x

x   025484 24 =−−⇒ xx  
8

4-
    ,

8

1002 =⇒ x  






 −
≠=⇒

8

4
x        

2

25 22
Qx

2

5±
=⇒ x , 

2

1

2

2

52

25 mmm
==

×
=y  
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−±=−∴ ii

2

1

2

5
512  = 







 −
±

2

5 i
                                                 

Q.70  If  β α,  be the roots of 0,a 0,cbxax2 ≠=++ then the quadratic equation whose roots are 

22 β ,α is   

   (A)  ( ) 0c x2acbxa 2222 =+−− . (B)  ( ) 0c x2acbxa 2222 =+−+ . 

(C)  ( ) 0a x2acbxc 2222 =+−− . (D)  ( ) 0a x2acbxc 2222 =+−+ . 
   

  Ans: A 

We know that 
a

b−
=+ βα , 

a

c
=αβ .   Since ( ) αββαβα 2

222 −+=+    =
2

2 2

a

acb −
  , 

2

2
22

a

c
=βα      equation is  0

2
2

2

2

2
2 =+







 −
−

a

c
x

a

acb
x  

or  ( ) 02 2222 =+−− cxacbxa                                                              

Q.71  The 12
th

 term in the binomial expansion of 

15

x

1
x 








−  is  

    

(A) 9
12C  x15 − . (B)  7

11C  x15- − . 

   (C)  9
12C  x15 . (D)  7

11C  x15- . 

   

  Ans: B 

12
th

 term in the expansion of 
15

1








−

x
x  is 

11

4

11

15 1
  x 








−

x
c   = -7

11

15   xc−                                           

 

Q.72  The area of the triangle formed by the coordinate axes and the line 2x + 3y=6 is  

   (A)  3 sq. units. (B)  6 sq. units. 

   (C)  9 sq. units. (D)  12 sq. units. 

   

  Ans: A 

  Area of triangle is 
2

1
 base × height    = 23

2

1
××   =3   sq. unit   

 

Q.73  The eccentricity of the ellipse if its latus rectum is equal to one half of its minor axis is  

(A) 3 . (B)  
2

3
. 

(C)  ½ . (D)  
3

1
.   

  Ans: B 

  Eccentricity =
2

3
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Q.74  In a triangle ABC, sin A – cos B = cos C, then angle B is  

(A)  
2

π
. (B)  

3

π
. 

(C)  
4

π
. (D)  

6

π
. 

   

  Ans: A 

Given sin A-cos B=cos C   ⇒  Sin A= cos B+ cos C  = 






 −







 +

2
cos

2
cos2

CBCB
 








 −








−=

2
cos

22
cos2

2
cos

2
sin2

CBAAA π
  







 −
=

2
cos

2
sin2

CBA
     

  






 −
=

2
cos

2
cos

CBA
     

22

CBA −
=⇒     CBA −=⇒     CAB +=⇒    B−= π  

π=B2
2

π
=⇒ B                                                                              

Q.75  dx  xlog
e 

1 ∫  is equal to     

   (A)  e – 1. (B)  e + 1. 

(C)  0. (D)  1. 

   

  Ans: D 

  ∫ ∫ 







−⋅=⋅

e ee

xdx
x

xxxdx
1 1

1

1
|loglog1      = [ ]e

xee 11loglog −−    =e-e+1   =1   

 

Q.76  If yxy ex −= , then 
dx

dy
 is equal to  

   (A)  ( ) 1xlog1 −+ . (B)  ( ) 2xlog1 −+  

   (C)  ( ) 2xlog1 xlog −+ . (D)  ( ) 1xlog1 xlog −+ . 

 

  Ans: C 

Given yxy
ex

−=           yxxy −=⇒ log     

[ ] xxy =+⇒ 1log  
x

x
y

log1+
=⇒  

∴
( )2

log1

1
1)log1(

x

x
xx

dx

dy

+







−⋅+

=
( )2

log1

1log1
    

x

x

+

−+
=    or 

( )2
log1

log

x

x

dx

dy

+
=             

 

Q.77  The point ( )β α,  is equidistant from points (7,6) and  (-3, 4) if 

   (A)  0.β    3α ==  (B)      3.β    0α ==  

   (C)  β.3α ==  (D) β.0α ==  

 

  Ans: A 
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( ) ( ) ( ) ( )2222
4367 −++=−+− βαβα  

36124914 22 +−++− ββαα  

16896 22 +−+++= ββαα  

060420 =+−−⇒ βα 0155 =−+⇒ βα   0,3 ==⇒ βα                      

 

Q.78  The value of ( ) ( )θ45cosθ45sin −°−+° is  

(A) θ cos2  (B) θ2sin  

(C)  1 (D)  0 
 

  Ans: D 

( ) ( )θθ −−+ 00 45cos45sin  

    = θθ sin45coscos45sin 00 +  - θθ sin45sincos45cos 00 −  

   =
2

sin

2

cos

2

cos

2

sin θθθθ
−−+  = 0                                                  

 

Q.79  The equation of a line through point (2, -3) and parallel to y-axis is  

(A)  y = -3 . (B)  y = 2. 

   (C)  x = 2. (D) x = -3. 

 

  Ans: C 

The equation of line parallel to y-axis and at a distance 2 is 2=x                                                                                                    

 

Q.80  The length of tangent  from point (5,1) to the circle 03y4x6yx 22 =−−++  is 

   (A) 81. (B) 29. 

(C) 7. (D) 21. 

 

  Ans: C 

Here S = 034622 =−−++ yxyx   

34301251 −−++=⇒ S  

  = 49 

length of tangent  = 749 =          

                                                
Q.81  The differential coefficient of log tan x is  

(A)  2 sec2 x. (B)  2 cosec 2 x. 

(C)  2 sec
3
 x. (D)  2 cosec

3
 x. 

   

  Ans: B 

Let y = log tan x  

       x
xdx

dy 2sec
tan

1
⋅=

xx sincos

1
= xec2cos2=                              

 

Q.82  The expression ( )423ww3 ++  where w is a cube root of unity, equals 

(A)  16. (B)  16 w. 

(C)  16 w
2
 . (D) 0. 
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  Ans: B 

( )4233 ww +−  

       =   ( )[ ]4213 ww ++   =  ( )4
3 ww +−   =   ( )4

2w−   =   16w 4  

       =   16w                                                                              

Q.83  The complex number z = x +iy which satisfies the equation 1
i5z

i5z
=

+

−
 lie on   

   (A) The x-axis. 

                   (B) The straight line y =5. 

(C) A circle passing through the origin.  

(D) The y-axis. 

 

  Ans: A 

    1
5

5
=

+

−

iz

iz
 

    iziz 55 +=−    

    iiyxiiyx 55 ++=−+  

    )5()5( ++=−+ yixyix   ( ) ( )2222 55 ++=−+⇒ yxyx  

    ⇒ -10 y + 25 = 10 y + 25 

   y =0          axisx −⇒                                                              

   

Q.84  If ac   c,b   b,a zyx === , then the value of xyz is 

   (A)  0. (B)  1. 

   (C)  2. (D) 3. 

 

  Ans: B 

         Given ba
x =             

                  cb
y =  

                  ac
z =   

 z
ca = =( y

b ) z = yz
b      ( ) xyzyzx aa ==      1=⇒ xyz                          

 

Q.85  The equation whose roots are the reciprocals of the roots of the equation 0cbxax2 =++  is   

    (A)  0
c

1

b

x

a

x2

=++ . (B)  0acxbx2 =++ . 

   (C)  0cxbax 2 =++ . (D) 0cxbxa 2 =++ . 

 

  Ans: D 

We have 02 =++ cbxax             --------(1) 

Let βα ,  are roots  of (1), then =+ βα ,
a

b−
 

a

c
=αβ  

Again 
c

a

a

b
×

−
=

+
=+

αβ

βα

βα

11
 

c

b−
=     and 

α

1
.

c

a
==

αββ

11
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Equation is 0
1112 =+








+−

αββα
xx   ⇒ 02 =++

c

a
x

c

b
x  

02 =++ abxcx                                                                                   

 

Q.86  The smallest positive integer n for which 1
i1

i1
n

=








−

+
 is  

(A)  2 (B)  4 

(C)  3 (D)  5 
 

  Ans: B 

We have 

( )
11

1

1

11

1

1

1
2

=⇒=








−

+
∴=

+

+
=

−

+ n

n

i
i

i
i

i

i

i
 

⇒ n is a multiple of 4 

⇒ the smallest  positive value of n is 4                                          

 

Q.87  If ,3sin3cos2 =θ+θ then θ  is equal to  

   (A)  o90 . (B)  o60 . 

   (C)  o45 . (D) o30 . 

 

  Ans: A 

Given 3sin3cos2 =+ θθ  

           03sin3sin1 2 =−+− θθ  

           02sin3sin 2 =+− θθ  

           θsin = 1,2
2

893
=

−±
, 2sin ≠θ  

           01 901sin == −θ                                                                           

 

Q.88  ( )dx xf

a

o

∫  is equal to  

   (A) ( )dx xaf

a

o

+∫ . (B) ( )dx xaf

a

o

−∫ . 

(C) ( )dx axf

a

o

∫ . (D) dx 
a

x
f

a

o









∫ . 

  Ans: B 

∫∫ −=
aa

dxxafdxxf
00

)()(                                                                        

 

Q.89  Integrating factor of the differential equation ( ) ( )2x1y
dx

dy
x1 +=−+  is  
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(A)  1 + x. (B)  x1e + . 

(C)  
x1

1

+
. (D)  

xe− . 

   

  Ans: C 

( ) ( )2
11 xy

dx

dy
x +=−+     xy

xdx

dy
+=

+
−⇒ 1

1

1
 

I.F. = 
∫ +

− dx
xe 1

1

       = ( )x
e

+− 1log        = 
x+1

1
                                               

 

Q.90  The distance between two parallel lines 3x + 4y = 5 and 6x + 8y = 35 is  

(A)  1.0. (B)  1.5. 

(C)  2.0. (D)  2.5. 

   

  Ans: D 

Putting y=0 in  543 =+ yx   we get 
3

5=x  

Thus ( )0,
3

5  lie on  543 =+ yx  

The length of  perpendicular from ( )0,
3

5   to  6x+8y =35 is  

d= 5.2
10

25

86

|35)0(8)3/5(6|

22
==

+

−+
 Hence, the distance between the given 

lines is 2.5                                                                                                

 

Q.91  The angle between the vectors k3ji2A −+=
→

 and kj2i3B −−=
→

 is  

   (A) o30 . (B) o45 . 

(C) o60 . (D) o90 . 

 

  Ans: C 

We know that : 

A . B = .|| A θcos|| B  ⇒
||||

A.
cos

BA

B
=θ  

2

1

14

7

1414

7

149914

326

|23||32|

)23).(32(

===
++++

+−
=

−−−+

−−−+

kjikji

kjikji

    

01 60
2

1
cos

2

1
cos ==⇒= −θθ                                                               
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Q.92  The value of 
20x x

x2 cos1
lim

−

→
 is  

   (A)  2. (B)  4. 

   (C)  6. (D)  zero. 

 

  Ans: A 

( )

2    1.2     
x

sinx
2

sin2sin211

2cos1

2

0

2

2

02

2

0

20

==







=

=
−−

=

−

→

→→

→

x

xx

x

Lim

x

x
Lim

x

x
Lim

x

x
Lim

 

 

Q.93  2222 n........321 ++++  is equal to 

    

    (A)  
( )

2

1nn +
. (B)  

( )
2

1n2n +
. 

   (C)  
( )( )

6

1n21nn ++
. (D) 

( )( )
6

1n21n ++
. 

 

  Ans: C 

  
6

1)(2n 1)n(n
  ...........321 2222 ++

=++++ n  

 

Q.94  If 5.1 xlog9 =  then x is equal to  

(A)  3 (B)  27 

(C)  9 (D)  15 
 

  Ans: B 

  Given 1.5  x log9 =   = 1.59  x =   = 3.01.52 3  )(3 =   = 27  

 

Q.95  The value of oooo 15Sin  75 Cos15 Cos 75Sin +  is equal to  
    

(A)   1. (B)  0. 

   (C)  -1. (D) ½ 

 

  Ans: A 

  °°°° + 15 75Cos  15Cos 75 SinSin  = )1575( °° +Sin = )(90 °Sin  

 

Q.96  If β α,  are the roots of 0cxbax2 =++  then 22 β α +  is  

   (A) 
c

b- . (B) 
2

2

a

ac2b −
. 
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(C) ac2b2 − . (D) 
2

2

a

acb −
. 

 

  Ans: B 

Since βα  ,  are roots of 0  a 2 =++ cbxx  

 
a

c
   ,

a

b-
  ==+ αββα  

  Now αββαβα 2- )(  222 +=+     
a

c

a

b 2
 - 

2

2

=  
2

2 2

a

acb −
=  

Q.97  ( )( )1x

1

1x
x lim −

→
 is equal to  

 

(A) 1. (B)  0. 

(C)  e. (D)  
e

1
. 

 

  Ans: C 

                                                                1log

1
1

1

log
1

1
log 

11

1

1

1

eyy

xLimx
x

LimyxLimy
xx

x

x

=⇒=

==
−

=⇒=
→→

−

→

    

Q.98  dx xlog∫  is equal to  

(A)  cxxlogx +− . (B)  xlogx . 

(C)  xlog . (D)  xlog
x

1
. 

 

  Ans: A 

  ∫ ∫=   d1.log  d log xxxx ∫ += cxdx
x

xx .
1

- .log  cxxx +−= log.   

Q.99  The maximum value of y = 2 cos 2x – cos 4x, 
2

x0 π≤≤  is 

   (A) -1. (B) 
2

1 . 

(C) 
2

3 . (D) 1. 

   

  Ans: C 
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C :Ans             

2

3

3

2
cos

3
cos2y  is  valueMaximum,

 
6

xat  maximum a isy  Thus    01284
dx

yd

08168
dx

yd
   .x4cos16x2cos8

dx

yd

6
x

2

1
cos2x02cos2x-1

0x0x2sin .0)x2cos  21(  or   0x2sin

0x2sin2xcos2-sin2x  0sin4x -in2xs   0
dx

dy
    minima and maximaFor 

x4sin4-4sin2x
dx

dy
   , 

2
xo,x4cosx2cos2y 

6
x

2

2

0x

2

2

2

2

=
π

−
π

=

π
=<−=−−=









>=+−=







+−=

π
=⇒=⇒=

=⇒==−=⇒

=⇒=⇒=

+=
π

≤≤−=

π
=

=

 

 

Q.100  The equation of the line which is perpendicular to the line 3x – 4y +7=0 and passes through 

the point (-3, 2) is  

 

   (A)  4x + 3y + 5 = 0. (B)  4x + 3y –3 = 0. 

   (C)  4x + 3y + 6 = 0. (D)  3x – 4y + 6 = 0. 

 

  Ans: C 

The equation of line perpendicular to  

 0743 =+− yx   is )1________(034 =+−− λyx  

This passes through (-3,2) 

0  3(2)- )3(4 =+−−∴ λ  = 0612 =+− λ = 06 =+ λ  = 6−=λ  

From (i), required equation is  

  0634 =−−− yx  = 0634 =++ yx       

 

 

 

 

 

 

 

 



DE01 / DC01                                          MATHEMATICS-I 

 28 

PART – II 

NUMERICALS 
 

Q.1  If βα  ,  are the roots of the equation 0cbxax2 =++ .  Find the equation whose roots are 

( )2β−α  and ( )2β+α .    (7) 

   

  Ans: 

a

b
−=+ βα   

2

2
2)(

a

b
=+∴ βα  

a

c
=βα .  

αββαβα 4)()( 22 −+=−  

   = 
a

c

a

b
4

2

2

−  

   = 
2

2 4

a

acb −
 

2

2

2

2
22 4

)()(
a

b

a

acb
+

−
=−++∴ βαβα  

     = 
2

2 42

a

acb −
 

2

2

2

2
22 .

4
).()(

a

b

a

acb −
=−+∴ βαβα  

Therefore required equation is 

0
a

b)ac4b(
x

a

ac4b2
x

4

22

2

2
2 =

−
+

−
−  

0)4()42( 222224 =−+−−≈ bacbxacbaxa  

 

Q.2  If the roots of the equation ( ) ( ) ( ) 0qprxprqxrqp 2 =−+−+−  are equal, show that 

q

2

r

1

p

1
=+ .  (7) 

   

  Ans: 

))((4)( 22 qprqprprq −−=−  

)(4)2( 2222 rqrpqpqprprprq +−−=−+  

)(4)2(~ 2222 rqrpqpqprprprq +−−=++  

222

444211
~

qpqrqprrp
−+=++  

0
pr

2

pq

4

rq

4

q

4

r

1

p

1
~

222
=+−−++  
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0
q

2

r

1

p

1
2

=







−+⇒  

qrp

211
=+⇒  

 

Q.3  In a ABC ∆  show that ( ) ( )
2

C
sinba

2

C
cosbac 22222 ++−= . (7) 

   

  Ans: 

R.H.S. = 
2

sin)sin(sin
2

cos)sin(sin 222222 c
BAK

c
BAK ++−  

 = 




 −+
+

−+

2
sin.

2
cos.

2
sin4

2
cos.

2
sin.

2
cos4 222222 cBABAcBABA

K  

 = 




 −
+

−

2
cos.

2
sin.

2
cos

2
sin.

2
cos.

2
sin4 2222222 BAccBAcc

K  

 = 222 sin ccK =  

 

Q.4  If xtan2
b1

b2
sin

a1

a2
sin 1

2

1

2

1 −−− =
+

+
+

 then show that 
ab1

ba
x

−

+
= . (7) 

   

  Ans: 

x
b

b

a

a 1

2

1

2

1 tan2
1

2
sin

1

2
sin −−− =

+
+

+
 

xba 111 tan2tan2tan2 −−− =+⇒  

xba 111 tantantan −−− =+⇒  

ab

ba
x

−

+
=⇒

1
 

 

Q.5  Evaluate 
2

2222

0x x

xaxa
Lim

−−+

→
.  (7) 

  Ans: 

2

2222

0x x

xaxa
lim

−−+

→

 

= 
( )22222

2222

xaxax

xaxa
lim

0x −++

+−+

→
 

= 
22220x xaxa

2
lim

−++→
 

= 
aaa

12
=

+
  

  

Q.6  Differentiate ( ) xCosxf 2=  by the first principle.  (7) 
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  Ans: 

xxf 2cos)( =  

)(cos)( 2 xxxxf δδ +=+  

x

xcos)xx(cos
lim

x

y
lim

22

0x0x δ

−δ+
=

δ

δ

→δ→δ

 

[ ][ ]
x

xcos)xxcos(xcos)xxcos(
lim

0xy

x

δ

+δ+−δ+

→δ
=

δ

δ
 

( )

x

xcos)xxcos(
2

x
sin

2

x
xsin2

lim
0xy

x

δ

+δ+






 δ−







 δ
+

→δ
=

δ

δ
 

      = ( )xcos)xxcos(

2.
2

x
2

x
sin

2

x
xsin2lim

0x
+δ+



















δ

δ








 δ
+

→δ
−  

      = xx cos2.
2

1
.sin2−  

      = - sin 2x. 

 

 Q.7 Find the area bounded by the curve y4x2 =  and the straight line 2y4x −= .   

     (7) 

  Ans: 

Area bounded by the curve x
2
 = 4y and the straight line x = 4y – 2. 

     = ∫∫dydx  

The above curve intersects at the points 







−

4

1
,1  and (2, 1). 

dxydydx

x

x

x

x

∫∫ ∫
−

+

−

+

=
1

1

4

2

4

1

1

4

2

4

2

2

][   

= 

1

1

3
1

1

21

1

2

12
2

24

1

44

2

−−−








−








+=








−

+
∫

x
x

x
dx

xx
 

= 
6

5

6

1
1

12

1

12

1
)4(

4

1
=−=








+−  Units. 

Q.8  Find the equation of tangent to 144y9x16 22 =+  at ( )11 y,x , where 2x1 =  and 0y1 > .  

  (7) 

  Ans: 

Equation of the given ellipse is 144916 22 =+ yx  

1
169

22

=+⇒
yx

 

Tangent at the point (2, y1) such as y1 > 0. 
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Equation of tangent at point (x1, y1) is 1
169

11 =+⇒
yyxx

 

Satisfies the point (2, y1) 1
169

4 2

=+⇒
y

 
9

5

16

2

=⇒
y

 

    5
3

4
1 ±=⇒ y , y1 > 0 

The equation of tangent at 







5

3

4
,2  is 

    1
16

5
3

4

9

2
=+ y

x
 

    1
12

5

9

2
=+ y

x
 

 

Q.9  Find the equation of a line passing through ( )4,2 −−  and perpendicular to the line 3x –y +5 

= 0.   (7) 

   

  Ans: 

Let the equation of line is y = wx + c  ……………….(1) 

because it is perpendicular to 3x – y + 5 = 0 

3

1
13

−
=∴−=∴ ww  

Therefore (1) becomes 

 cxy +
−

=
3

1
 

cxy 33~ =+  

It is passing through the point (-2, -4) therefore 

 -12 -2 = 3c 

~ -14 = 3c 

3

14−
=⇒ c  

∴ required equation is  

3.
3

14
3

−
=+ xy  

x + 3y + 14 = 0 

 

Q.10 Find the equation of the circle whose centre lies on the line x – 4y = 1 and which passes 

through the points (3, 7) and (5,5).       (7) 

 

Ans: 

Let the equation of the circle is  
222 )()( rkyhx =−+−  

The centre lies on the line x – 4y = 1,  

∴ h – 4k = 1   …….(1) 

Again the circle passes through (3, 7) and (5, 5) 
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22222 )5()5()7()3( khrkh −+−==−+−  
22222 10251025491496 rkkhhkkhh =+−++−=+−++−⇒  

844 −=−⇒ kh  

 h – k = -2   ……..(2) 

Subtracting (1) from equation (2) 

3k = -3  ⇒  k = -1 

and h = -3 

putting the value of h and k , we have 

10~6436 2 ==+ rr  

∴ required equation is  
222 )10()1()3( =+++ yx  

1001026~ 22 =++++ yxyx  

0902622 =−+++⇒ yxyx  

Q.11  Find the term independent of x in the expansion of 

10

x

1
x2 








− . (7) 

  Ans: 
10

1
2 








−

x
x  

Middle term is independent from x i.e. 

5

5
5

x

1
)x2(C10  

= 52
55

10
 

= 52
5.4.3.2.1

9876 ×××
 

= 8064. 

 

 Q.12 Evaluate dx
x  cosxsin

xsin2

0
+

∫

π

.  (7) 

  Ans: 

∫∫
+

=
+

=
22

00 sincos

cos

cossin

sin
ππ

dx
xx

x
dx

xx

x
I  

∫
+

+
=∴

2

0 cossin

cossin
2

π

dx
xx

xx
I  

        = 
2

π
 

4

π
=I  

               

 Q.13 Using induction, prove that n2n >  for all n. (7) 
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  Ans: 

By using mathematical induction method 

2
1
 > 1  

This is true n = 1 

Let 2
r
 > r 

Now 2
r+1

 = 2.2
r
 > 2r > r+1  if r > 1 

Therefore on the statement is true for r = n 

Hence it is true for all n. 

  

Q.14  Solve y2yx exe
dx

yd −− += .   (7) 

  Ans: 

yyx
exee

dx

dy −− += 2.  

dxxedye xy )( 2+=  

c
x

ee
xy ++=

3

3

 









++=⇒ c

x
eY

x

3
log

3

 

 

Q.15  Evaluate dx
x1

xtanx

6

312

+

−

∫ .  (7) 

  Ans: 

Let tx =− 31tan  

dtdxx
x

=
+

⇒ 2

6
3

1

1
 

c
t

dttI +==∴ ∫ 63

1 2

 

         = 
( )

c
x

+
−

6

tan 31

 

     

Q.16  Evaluate dx
xcos1

xsinx

−

−
∫ .  (7) 

  Ans: 

dx
x

xx
∫ −

−

cos1

sin
 

= dx
x

x
dx

x

x
∫∫ −

−
− cos1

sin

cos1
 

= )cos1log(

2
sin2 2

xdx
x

x
−−∫  

= cxdx
x

ecx +−−∫ )cos1log(
2

cos
2

1 2  
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= cx
x

x
x

+−−+− ∫ )cos1log(
2

cot

2

1
2

cot

2

1
 

= c
xxx

x +−+−
2

sin2log
2

sinlog2
2

cot 2  

= c
x

x +−− 2log
2

cot        

 

Q.17  Solve ( ) 0dy xy 2dx yx 22 =+− , given y =1 when x = 1. (7) 

 

 Ans: 

02)( 22 =+− xydydxyx  

xy

xy

dx

dy

2

22 −
=  

v

v

dx

dv
xv

2

12 −
=+  

v

vv

dx

dv
x

2

21 22 −−
=  

v

v

dx

dv
x

2

)1( 2 +
−=  

dv
v

v

x

dx

1

2
2 +

−=  

cvx log)1log(log 2 ++−=  

         = c
y

x
log1log

2

2

+







+−  

When y = 1, x = 1 

clog1
1

1
log0 +








+−=∴  

 c = 2 

2log
)(

loglog
2

22

=
+

+∴
x

xy
x  

 2log
)(

log
22

=
+

x

xy
 

 xxy 222 =+  

0222 =−+⇒ xyx  

 

Q.18  Find the differential equation of which x5x3x CeBeAey ++=  is a solution. (7) 

   

  Ans: 
xxx

CeBeAeY
53 ++=  
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xxx
CeBeAey

dx

dy 53

1 53 ++==  

xxx
CeBeAey

dx

yd 53

22

2

259 ++==  

xxx
CeBeAey

dx

yd 53

33

3

12527 ++==  

)259(9)12527( 5353 xxxxxx CeBeAeCeBeAe ++−++⇒  

   0)(15)53(23 5353 =++−+++ xxxxxx CeBeAeCeBeAe  

015239
2

2

3

3

=−+−⇒ y
dx

dy

dx

yd

dx

yd
 

 

Q.19  Find the term independent of x in the expansion of 12)
x

1
x( − . (8) 

  Ans: 

n212n
n

n12
n x)1(C

12

n

xC
121n

x

1
T −− −+ =








−=  

If n
th

 term is independent of x  

12 – 2n = 0 i.e. n = 6 

716 TT =∴ +  is independent of x and  

924T
6

6
6

C12
)1(C

127 ===
−

 

  

Q.20  If the p
th

, q
th

 and r
th

 terms of an A.P. are x, y, z respectively, show that  x (q – r) + y (r – p) 

+ z (p – q) = 0.  (8) 

   

  Ans: 

If a, a + d, a + 2d, ………… be A.P., 

Tp = x = a + (p – 1) d 

Tq = y = a + (q – 1) d 

Tr = z = a + (r – 1) d 

)()()( qpzpryrqx −+−+−∴  

= )])(1())(1())(1[()( qprprqrqpdqpprrqa −−+−−+−−+−+−+−  

= 0][ =+−−++−−++−− qprqrpprqpqrrrpqqpd  

 

Q.21  If A + B + C = π, show that 

   
2

C
cot

2

B
cot

2

A
cot

2

C
cot

2

B
cot

2

A
cot =++   (8) 

   

  Ans: 

A+B+C = π or 
2222

CBA
−=+

π
 

2
cot

22
tan

22
tan

CCBA
=








−=








+∴

π
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2/tan

1

2/tan.2/tan1

2/tan2/tan

CBA

BA
or =

−

+
 

By cross multiplying 

2
tan

2
tan1

2
tan

2
tan

2
tan

2
tan

BACBCA
−=+  

1
2

tan
2

tan
2

tan
2

tan
2

tan
2

tan =++
ACCBBA

or  

Dividing through out by 
2

tan
2

tan
2

tan
CBA

, we get 

2
cot

2
cot

2
cot

2
cot

2
cot

2
cot

CBACBA
=++  

 

Q.22  In any triangle ABC, show that 

   
2

A
cot

cb

cb

2

CB
tan

+

−
=

−
  (8) 

   

  Ans:  

In any triangle ABC, 

A + B + C = π 

and K
C

c

B

b

A

a
===

sinsinsin
 (say) 

CB

CB

CKBK

CKBK

cb

cb

sinsin

sinsin

sinsin

sinsin

+

−
=

+

−
=

+

−
∴  

= 

2
cos

2
sin2

2
sin

2
cos2

CBCB

CBCB

−+

−+

 

= 









−

−

=









+

−

22
tan

2
tan

22
tan

2
tan

A

CB

CB

CB

π
 

= 

2
cot

2
tan

A

CB −

 

Hence 
2

tan
2

cot
CBA

cb

cb −
=

+

−
 

 

Q.23  Solve the equation 2xy3
dx

dy 
x =− . (8) 

  Ans: 

2 3y - x
dx

dy
x =    ⇒ xy

xdx

dy
=

3
 -      
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I.F. =  
dx 

3
∫−

xe       x
e

log3−=     3−= x  

Solution is  

∫ += −− cxxxyx d  33   ∫ += − c d  2 xx  

c
x

yx +
−

=
−

−

1

1
3  

  
32 cxxy +−=   

 

Q.24  Find the equation of a straight line when p is the length of perpendicular on it from the 

origin and the inclination of this perpendicular to the x – axis is α .  (8) 

   

  Ans: 

Let ON = p be length of perpendicular from origin on st line AB and let ON make angle α with 

x-axis. 

∴ p = ON = OA cos α 

= (OM + MA) cos α 

= (x + MP tan α) cos α 

= x cos α + y sin α 

Hence required equation is  

x cos α + y sin α = p 

 

Q.25  Find the equation of the straight line which passes through the intersection of the straight 

lines 2x – 3y + 4 = 0 and 3x + 4y + 5 = 0 and is perpendicular to the straight line 6x – 7y + 

8 = 0.  (8) 

   

  Ans: 

Any line through the intersection of two given lines in 

2x – 3y + 4 + k(3x + 4y + 5) = 0 

It is perpendicular to the line 6x – 7y + 8 = 0 

1
7

6
.

43

32
−=









−
−









+−

+
−∴

k

k
 

10

33
,331028211812 ==+−=+∴ kkorkk  

Hence required straight line in 0)543(
10

33
)432( =++++− yxyx  

    Or 0205102119 =++ yx  

 

 Q.26 Show that x
2
 + y

2
 + 2gx + 2fy + c = 0 represents a circle. Find its centre and radius. 

  (6) 

  Ans: 

Given equation can be written as cfgfygx −+=+++ 2222 )()(  
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Or ( )22222 )]([)]([ cfgfygx −+=−−+−− . Comparing with 222 )()( akyhx =−+−  which is 

a circle of centre (h, k) and radius a, we observe that given equation represents a circle with 

centre = (-g, -f), Radius = cfg −+ 22  

  

Q.27  Find the vertex, focus, latus rectum and directrix of the parabola  x
2
 = 4x – y.        (10) 

   

  Ans: 

yxx −= 42  or yxx −=− 42  

Or )4(4)2( 2 −−=+−=− yyx  

Put x – 2 = X, y – 4 = Y 

YX −=∴ 2  represents a parabola of the shape as shown below. 

With vertex X = 0, Y = 0 i.e. x = 2, y = 4, axis x = 2, 

LR = 4a = 1. 









=








−==∴

4

15
,2

4

1
4,2,

4

1
focusa  and Directrix is 

4

17

4

1
4 =+=y  

 
 

 Q.28 Evaluate 
x

1a

0x

lim x −

→
, by using the fact that ( ) et1

  0t

lim t/1
=+

→
. (8) 

   

  Ans: 

Put a
x
 – 1 = t or a

x
 = t + 1 or x = loga(1 + t) 0,0 →→∴ txas  

)t1(log.
t

1

alog
lim

0t)t1(log

alog.t
lim

0t
alog

)t1(log

t
lim

x

1a
lim

e

e

e

e

e

e0t

x

0x
+→

=
+→

=
+

=
−

∴
→→

 

= alog
)t1(log

alog
lim

0t
et/1

e

e =
+→

 because e)t1(lim
t/1

0t

=+
→

 

 

Q.29  Differentiate 
Cosx1

Cosx1
tan 1

+

−
− with respect to x. (8) 

   

  Ans: 

2/cos2

2/sin2
tan

1
2

cos21

)2/sin21(1
tan

cos1

cos1
tan

2

2
1

2

2
11

x

x

x

x

x

x
y

−−− =









−+

−−
=

+

−
=  










4

15
,2
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= 
22

tantan 1 xx
=







−  

Hence 
2

1
=

dx

dy
 

 

 Q.30 Find the points at which the function  y = 3 Sin
2
x + 4 Cos

2
x  has maximum and minimum 

values in the interval 




 π

2
 ,0    (8)  

  Ans: 

xxy 22 cos4sin3 +=  

xxxxxxx
dx

dy
2sincossin2)sin(cos2.4cossin6 −=−=−+=∴  

For Max or Min 
2

,0,0202sin,0
π

π ===∴= xorxorx
dx

dy
 

∴ points of maximum & minimum are 
2

,0
π

=x  








=+

=−

=−=

2
2

02

2cos2
2

2

π
xat

xat

x
dx

yd
 

Hence x = 0 is a point of Maxima and Max. value is 4 

2

π
=x  is a point of Minima and Minimum value is 3. 

  

 

Q.31  Evaluate ∫ + xsinbxcosa

dx
, where a, b are not both zero. (8) 

  Ans: 

∫ + xbxa

dx

sincos
 put ϕϕ cos,sin rbra ==  

   
b

a
bar

122 tan, −=+=∴ ϕ  

= ∫ + )sin( xr

dx

ϕ
 

= 















+=+∫ 22

tanlog
1

)(cos
1 ϕ

ϕ
x

r
dxxec

r
 

= 







+

+

−

b

ax

ba

1

22
tan

2

1

2
tanlog

1
 

 

 Q.32 Find the area common to the circles x
2
 + y

2
 – 2ax = 0 and x

2
 + y

2
 – 2ay = 0.  (10) 

   

  Ans: 

Given circles 0222 =−+ axyx  and 0222 =−+ ayyx  

intersect at (0, 0) and (a, a) 
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Common area = ∫ −
a

dxyy
0

21 ][  where  02 1

2

1

2

1 =−+ axyx  and 

= { }[ ]∫ =−++−−−−
a

dx
ayyxaxaaxa

0

2

2

2

2

2

2222 02)(  

= ∫∫∫ −−−−−
aaa

adxdxxadxaxa
00

22

0

22 )(  

Put x – a = t 

2

0

22

0

22
adxxadtta

aa

−−−− ∫∫  

= 22

0

22

0

22
aadxxadzza

aa

−=−−−− ∫∫  

Hence required common area = a
2
. 

 

Q.33  Evaluate  ∫
+

1 

 8

3

0

dx
)x1(

x
.  (6) 

  Ans: 

∫ +

1

0

8

3

1 x

dxx
  put 14 =x  dtdxx

4

13 =∴  

= 
164

.
4

1
][tan

4

1

14

1 1

0

1

2

1

0

ππ
===

+

−

∫ t
t

dt
 

 

 Q.34 Solve following the differential equations 

 

  (i)        ydx – xdy = dx)yx( 22 + .  (8) 

(ii) cos
2
x xtany

dx

dy
=+ . (8) 

 

  Ans: 

(i) ( ) xdydxyxy =+− 22  

dxyxxdyydx )( 22 +=−  

Or 
x

yxy

dx

dy
22 +−

=  

Put y = vx, 
dx

xdv
v

dx

dy
+=  

2
222

1 vv
x

xvxvx

dx

dv
xv +−=

+−
=+∴  

0
1 2

=+
+

∴
x

dx

v

dv
 



DE01 / DC01                                          MATHEMATICS-I 

 41 

Integrating, ( ) constxvv =+++ log1log 2  

Or [ ] constvvx =++ 21  

constyxy =++ 22 . 

 

  (ii) xy
dx

dy
x tancos2 =+  

Or xx
x

x
y

xdx

dy 2

22
sectan

cos

tan

cos

1
==+  

It is linear differential equation with 

I.F = x
dx

x ee
tancos

1
2

=
∫

 

∴ Solution is  xdxxeey xx 2tantan sectan. ∫=  

   = cxdxexe xx +− ∫
2tantan sec.tan  

   = cexe
xx +− tantantan  

Hence required solution is 

cexye xx +−= tantan )1(tan  

 

Q.35  Show that the sum to n terms of the series 1.3.5 + 3.5.7 + 5.7.9 + … is 

( )2n7n8n2n 23 −++ .   (8) 

   

  Ans:  The r
th

 term of  the series is given by 

    

                             3-2r-12r8r    

3)1)(2r1)(2r - (2r  t

23

r

+=

++=
 

    ∴ sn ,  the sum to n terms of the series is 

    

n3
2

)1n(n
2

6

)1n2)(1n(n
12

2

2

)1n(n
8

n3
n

1r

r2
n

1r

2r12
n

1r

3r8
n

s

−
+

−
++

+






 +
=

−∑
=

−∑
=

+∑
=

=

 

                             2 - 7n  8n  2 )n2(n 3 ++=  

 

Q.36  If βα,  are the roots of the quadratic equation 01pxx2 =++  and  δγ,  are the roots of the 

quadratic equation ,01qxx2 =++  then show that ( )( )( )( ) 22 pq −=δ+βδ+αγ−βγ−α . (8) 

 

  Ans:  

    We have   α + β = -p,     αβ = 1         

))()(-)(-(  Now

                 1               -q

δ+βδ+αγβγα

=γδ=δ+γ
 

       
[ ][ ]

                       )1p)(1p(

)()(

22

22

+δ−δ+γ+γ=

δ+δβ+α+αβγ+γβ+α−αβ=
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δ=+δγ=+γ

=++δγ

q-  1 and q-  1

0,  1qx   xof  roots  are  ,  As

22

2

 

   Therefore,    

                            )pq)(pq())()()(( γ−γ−γ+γ−=δ+βδ+αγ−βγ−α  

                               
1)    (since

                        .pq)pq( 2222

=γδ

−=γδ−=
 

  

Q.37  If A + B + C = o180 , prove that ( ) ( ) sinBACsinACBsin +−++−+  

( )CBA −+ CsinBsinAsin4= .  (8) 

   

  Ans:   

   We have   B+C-A = 180 – 2A. so that 

   L.H.S.   = sin (180 – 2A) + sin(180 – 2B) + sin(180 – 2C)                  

    = sin 2A + sin 2B + sin 2C   

    = 2 sinA cosA + 2 sin(B + C) cos (B - C)  

    = -2 sinA [cos (B + C)] + 2 sinA cos(B - C)  

    = 2 sinA [cos(B – C) – cos(B + C)]  

    = 2 sinA 2sinB sinC    

                = 4 sinA sinB sinC   

Q.38  Show that sin 
14

π
 is a root of the equation 01x4x4x8 23 =+−− . (8) 

      

  Ans: It is sufficient to show that 

        

       
2

2A cos-1
 A sin                                                         

1
14

sin4
2

7
cos1

4
14

sin8  L.H.S.

              01
14

sin4
14

sin4
14

sin8

2

3

23

=

+
π

−

















 π
−

−
π

=

=+
π

−
π

−
π

Q

 

            

                    1
7

cos2
7

cos
14

sin4

1
7

cos21
14

sin2
14

sin4

1
7

cos2
14

sin4
14

sin8

2

3

−
π

+
ππ

−=

−
π

+







−

ππ
=

−
π

+
π

−
π

=
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cos 4 

                     

1
7

5
cos2

7

3
cos

7

5
cos2

1
7

cos2
7

cos
14

8

1
7

cos2
7

cos
142

cos4

−
π

+






 π
+

π
=

−
π

+
ππ

=

−
π

+
π








 π
+

π
=

 

   

1
7

sin.
7

cos2
7

sin.
7

3
cos2

7

5
cos

7
sin2

7
sin

1
−





++=

ππππππ
π

 

   

1
7

2
sin

7

2
sin

7

4
sin

7

4
sin

7

6
sin

7
sin

1
−








+







−+








−=

πππππ
π

 

   01

7
sin

7
sin

1

7
sin

7

6
sin

=−
π








 π
−π

=−
π

π

=  

 

 Q.39 Find the value of 1c  such that the circles 01y2x2yx 22 =++++  and 

0cy2x2yx 1
22 =++++  touch each other. (8) 

    

   Ans: 

        01y2x2yx 22 =++++  and 0cy2x2yx 1
22 =++++  touch each other if the 

distance between their centre’s is equal to the sum or difference of their radii.      

   centres of circles is (-1, -1) (-1,  -1)                                 

                                      1111isradiusr1 =−+=    

                                     11
2 c2c11r −=−+=  

   distance between centres is 0 

   

                                    c          

c-221c-2i.e.

                                   

1

11

1

0

01c2 1

=⇒

=±+

=±−∴

 

 

Q.40  For what values of k the points ( ) ( )2,2,4,1 −−  and ( )k26,k4 −−−  are collinear? 

 

 Ans:  (8) 

              The points (-1, 4) (2, -2) and (-4 - k, 6 – 2k) are collinear iff 

                                               

1   2k-6   

1        

1           

0

k4

22

41

=

−−

−

−
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                              0

1k26k4

1k28k6

163

RRR

RRR

322

211

=

−−−

+−+

−

−→

−→

 

  

                                                     1-  k 

0  12- 12k- 

                        0  k)  6(6 - 8) - k

=⇒

=⇒

=+−⇒ 2(3

 

 

 Q.41 Find the equation of the circle for which 01yx =−−  is a tangent and ,0yx =+  

04yx =+−  are normals.  (8) 

    

   Ans: 

   Any two normals of a circle intersect at the centre of the circle. So, the centre is 

obtained by solving the equations of normals.                                    

   The point of intersection of the normals x + y = 0 and x – y + 4 = 0 is the point(-2, 2)   

      

   Now, the radius of the circle is the perpendicular distance from the centre of the circle to 

any target.   

   Hence, 

   Radius = perpendicular distance from (-2,2) to the target x –y – 1 = 0 

                                     
2

5

)1(1

122

22
=

−+

−−−
=  

   

is circle  theofequation   theSo, 

.
2

5
 is radius  theand 3) (-1, is circle  theof centre  theHence,

 

                      

2
22

2

5
)2y())2(x( 








=−+−−  

   
098822,

2

25
4444,

22

22

=−−++

=+−+++

yxyxor

yyxxor

   
 

Q.42  Find the values of a, b such that the line ax + by + 1 = 0 is tangent to the hyperbola 

3yx3 22 =−  and is parallel to the line y = 2x  + 4. (8) 

   

   Ans: 

        The equation of the hyperbola is 

       

.3and1where

,1
yx

,or1
3

y

1

x

22

2

2

2

222

=β=α

=
β

−
α

=−
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    The straight line y = mx + c is a target to the hyperbola 

                 .mcif1
yx 2222

2

2

2

2

β−α==
β

−
α

 

    Since the straight line ax + by+1 = 0 is parallel to the line y = 2x + 4, thus m = 2. 

    

                                        1c            

                  

c  Hence, 22

±=⇒

=−=

β−α=

134.1

m 22

 

   Substituting in y = mx + c, we get y = 2x  ± 1.  

   Thus, the required straight lines are y = 2x + 1 and y = 2x - 1 

    Or, 2x – y + 1 = 0 and –2x + y + 1 = 0  

                   Hence, the values of a and b are: a = 2, b = -1 and a = -2, b = 1. 

 

 Q.43 Evaluate the limit
3

11

0x x

xtanxsin
lim

−−

→

−
. (8) 

 

   Ans: 

   

[ ]

   
3

1

3

1

       

                    
0

0
          

2222

222

20x

22

22

20x

2

22

0x

3

11

0x

x1)x1(

1
.

x1)x1(

)x1()x1(

x

1
lim

x1)x1(

x1x1

x

1
lim

ruleHospital'L
x3

x1

1

x1

1

lim

form
x

xtanxsin
lim

−++−+

−−+
=















−+

−−+
=

+
−

−
=






−

→

→

→

−−

→

 

  

                                                                     
3

1

                              
3

1

r]denominato and numerator the to x1x(1 gMultiplyin
22

.
2

1

2

1
.3.

x1)x1(

1
.

)x1(x

)x3(x
lim

)[

2222

22

0x

==

−+++

+
=

−++

→
 

  

Q.44  Consider the function ( )






=

≠
=

0.for x0,

,0x for,
x

1
sinx

xf
2

.  Find ( )0f ′  using first principle.  Is 

( )xf ′  continuous at x = 0?  (8) 
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  Ans: 

   .0

h

1
h

1
sin

lim
h

h

1
sinh

lim
h

)0(f)h(f
lim)0(f

0x

2

0x0x
===

−
=′

→→→
 

   

                  
x

1
cos

x

1
sin 2x                               

x

1
)

x

1
(cos x 

x

1
sin 2x   (x)f then 0,  x If

2

2

−=









−+=′≠

 

   

.
x

1
cos

x

1
sinx2

x

1
sinx2

x

1
cos  writewe

.
x

1
cos

x

1
sinx2lim)x(flim Now,

0x0x









−−=









−=′

→→

 

   

         not true. is which exist, also  will
x

1
 cos lim

 thenexists, (x)f lim if that so 0,  
x

1
sin x2lim Now,

0x

0x0x

→

→→
′=

 

   
0. at x  continuousnot  is f is,that 

                    exist.not  does (x)f lim Hence,
0x

=′

′
→  

 

 Q.45 Find the local maximum and minimum values of ( ) xsinexf = in ( )π2,0 . (8)  

   

  Ans: 

   

                   sinx)e-x(cos(x)f Now

].2,0[xcesin
2

3
,

2
  x                 

0cosx0(x)f

ecosx   (x)fthen e  f(x)Let 

sinx2

sinxsinx

=′′

π∈
ππ

=⇒

=⇒=′

=′=

 

   

.0e(-1))e - (0  /2)(3f  (x)f then /2,3  x If

maximum ofpoint  a is /2  x So,

   0  e-  e1) - (0  /2)(f then /2,  x If

11- >==π′′=′′π=

π=

<=′=π′′π=

−

 

   So, x = 3π/2 is a point of minimum                                        

   

.e  
2

3
f is f of  valueminimum   the          

e  
2

f is f of  valuemaximum  theHence,

1-=






 π

=






 π

 

 

Q.46  Find the area of the region bounded by 2xy 2 += , 0x,xy =−=  and  x = 1. (8) 
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   Ans: 

              let f(x) = -x and g(x) = x
2
 + 2.    

     Then f(x) ≤ g(x) and x in [0, 1].   Hence the required area is 

               

   

.
6

17

2

x
x2

3

x

          dx]x2x[

          dx)]x(f)x(g[

1

0

23

1

0

2

1

0

=++=

++=

−

∫

∫

  

   

 Q.47 Evaluate the following integral 
xsinxcos

dx

66 +
∫ . (8) 

   Ans: 

    

∫ ∫

∫

∫∫

∫

∫

−+

+

=
+−

+
=

=
−+

+
=

−+

+
==

+−+
=

+

                dt

1
t

1
t

t

1
1

dt
1tt

t1

 t) tanx (putting           dt
t3)t(1

t1

x)cosby  dividing and ng(multiplyi                 

           
xtan3)xtan1(

xsec)xtan1(

xcosxsin3-1

dx

 
)xsinxsinxcosxcos)(xsinxcos(

dx

xsinxcos

dx

2

2

2

24

2

222

2

4

222

22

22

422422

66

 

   

                             

          

.c)xcotx(tantan

c
t

1
ttandt

1
t

1
t

t

1
1

1

1

2

2

2

+−=

+







−=

+







−

+

=

−

−
∫

 

   

Q.48  Evaluate  the following definite integral 
1x2x

dxx

2

31

0 ++
∫ . (8) 
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   Ans: 

   

                                           1.-  B 3,  A

23x
 Now,

==⇒

+=++⇒
+

+
+

=
+

+

+

+
+−=

+
=

++

2x3B)1x(A
)1x(

B

1x

A

)1x(

.
)1x(

2x3
)2x(

)1x(

x

1x2x

x

22

22

3

2

3

 

   Thus, 

              

                      

1

0

2

1

0
2

1

0

1

0

1

0

1

0

1

0
22

3

1x

1
|1x|ln3x2

2

x

)1x(

dx

1x

dx
3dx)2x(

dx
)1x(

1)1x(3
dx)2x(dx

1x2x

x













+
+++−=

+
−

+
+−=

+

−+
+−=

++

∫∫∫

∫ ∫ ∫

 

   

                         .22ln3

1
2

1
2ln32

2

1

−=









++−= LL  

 

Q.49  Solve the differential equation     x2ey
x

1x2

dx

dy −=






 +
+ .  (8) 

  Ans: 

   

( )

constant.arbitrary an  is c where

e
x

c
xe

2

1
y         

issolution   theHence,

                    .c
2

x
yex           

get  weg,integratin

                    xyxe
dx

d
,or

xy)1x2(e
dx

dy
xe

get  we,eby x hrough equation tgiven   thegmultiplyin

.ex|x|lnx2exp(dx
x

1x2
exp

isfactor  gintegratinAn 

ey
x

1x2

dx

dy

x2x2

2
2x

x2

x22x

2x

x2

x2

−−

−

+=

+=

=

=++

=+=














 +

=






 +
+

∫
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Q.50  Solve the differential equation  

   ( ) 0ydycos1xydxsinx 2 =++ .  (8) 

   

   Ans: 

        Separating the variables by dividing by (x
2
+1) sin y, we get 

       0dy
ysin

ycos
dx

1x

x

2
=+

+
 

        

cdy
y

y
dx =+

+
∫∫

sin

cos

1x

x
 Thus,

2

 

       .c|ysin|ln)1xln(
2

1
,or 2 =++  

 

      or,   ln (x
2
+1) + 2 ln |siny| = 2c  

      or,   ln[(x
2
+1) sin

2
y] = 2c = ln k, say 

      or,   (x
2
+1) sin

2
y = k,                      ------- (*)                      

   where k is an arbitrary constant. 

  In dividing by (x
2
 + 1) sin y, we assumed that sin y ≠ 0. 

  now, consider sin y = 0.  These are given  by y = nπ,  n = 0, ±1, ±2,….     Writing the 

original differential equation   in the  derivative form, it is clear  that y = nπ  is a constant 

solution. Each of these constant solution is present in the solution (*). So, we have not lost 

any solution in the division  process.                

 

Q.51  Show that the coefficient of nx in the expansion of ( ) n2x1+  is double the coefficient of nx  

in the expansion of ( ) 1n2x1 −+ .   (8) 

 

  Ans: 

   

2
n

n2

n

1nn2

1n2

nn1n2

nnn2

n2
    (2)    to(1)   of  ratio  Thus

.......(2)  C     x)  (1  of  expansion in      xoft  coefficien

.......(1)        C     x)  (1  of  expansion in      xoft  coefficien

n

1-2n 1-2nn

n

2n 2nn

==
−

=
−

−−

−
=

=+

=+

 

   
.x)(1in    x

oft coefficien    thedouble  is x) (1  of expansion   is    xoft  coefficien  Thus

1-2nn

2nn

+

+
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Q.52  If ∞+++= .....aa1x 2  and ∞+++= .....bb1y 2 , where 1b  ,1a <<  then prove that 

1yx

xy
.....babaab1 3322

−+
=∞+++ .   (8) 

     

   Ans: 

   

1yx

xy

y

1y
.

x

1x
1

1

)G.P.  infinitean    of  sum(
ab1

1
.....babaab1

y

1-y
    b    Similarly 

x

1x
aor1axxor

)G.P.  infinitean    of  sum(
a1

1
....aaa1x

3322

32

−+
=

−−
−

=

−
=∞++++∴

=

−
==−

−
=∞++++=

 

 

 Q.53 If A + B + C = π , show that  

       CsinBsinAsin4C2sinB2sinA2sin =++ . (8) 

 

   Ans: 

   LHS = sin 2A + sin 2B + sin 2C 

           = 2 sin(A+B) cos (A-B) + 2 sinC cosC        ( 

            = 2 sin(π-c) cos(A-B) + 2sinC cos(A+B) 

           =  2 sinC cos(A-B) – 2 sinC cos(A+B) 

    = 2 sinC[cos(A-B) – cos(A+B)]  

    = 2 sinC[cosA cosB + sinA sinB – cosA cosB  + sinA sinB] 

    = 4 sinA sinB sinC  =  R.H.S. 

    

Q.54  If a, b, c be the sides opposite to the angles A, B, C of a triangle ABC, show that  

2

CB
tan

2

CB
tan

cb

cb

+

−

=
+

−
.    (8) 

   

   Ans: 

   

R.H.S.  

2

CB
tan

2

CB
tan

2

CB
cos

2

CB
sin2

2

CB
sin

2

CB
cos2

CsinBsin

CsinBsin
             

sinC

c

sinB

b

sinA

a
  formulasin    using

CsinkBsink

CsinkBsink

cb

c-b
      LHS

=
+

−

=
−+

−+

=
+

−
=









==

+

−
=

+
=

 

 

 

2
cos

2
sin2sinsin

dcdc
dc

−+
=+∴
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 Q.55 Derive the formula for finding the area of a triangle whose vertices are ( ) ( )2211 y,xB,y,xA  

and ( )33 y,xC .  (8) 

 

  Ans: 

   
LN

2
MN

2

CNAM
  LM.

2

AMBL
                     

C N L  B    trap-  CNMA    trap  M L BA     trap  ABC     

axis.-on  x  C  B,  A,  from  ,,   Drop s

CNBL

CNBLAM

+
−

+
+

+
=

+=∆∴

⊥

 

  [ ]

1yx

1yx

1yx

2

1

)yy(x)yy(x)yy(x
2

1

)xx(
2

yy
)xx(

2

yy
)xx(

2

yy

33

22

11

213132321

23

32

13

31

21

21

=

−+−+−=

−
+

−−
+

+−
+

=

 

 

Q.56  Find the equation of a straight line joining the point (3, 5) to the point of intersection of the 

lines 4x +y = 1 and 7x – 3 y = 35.  (8) 
 

 

  Ans: 

   Any line passing through the point of intersection of the given lines is 

                       4x + y – 1 + k(7x – 3y – 35) = 0    ----------(1) 

   

031-y-12xor    0)35y3x7(
29

16
1-y4x  line  required  Thus

29

16
  k  or  035)-53-3k(71-534  5),  (3,   through passes  (1)  If

==−−++

==××++×

 

 

 Q.57 Find the equation of the circle which passes through the centre of the circle    

   07y10x8yx 22 =−+++  and is concentric with the circle 09y12x8y2x2 22 =−−−+ .

   (8) 

  Ans: 

   Any circle concentrate with the given circle is 

                            -(1)-----     012822 22 =+−−+ kyxyx  
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087y6x4yx

0174y12x8y2x2

is  circle  required  Thus

174  k  or    0k12(-5)-8(-4)-252162  

(1).satisfy    shall  (-4,-5)  Therefore  (-4,-5).with  

07y10x8yx circle    theof  centre   the  through passes  (1)

22

22

22

=+−−+⇒

=+−−+

==+×+×∴

=+−−+

 

 

 Q.58  Find the focus, vertex, directrix and axis of the parabola x3x4y 2 +−= . (8) 

   

   Ans: 

   The given parabola can be written as 

   

8

5

16

1

16

9
yDirection

2

1
,

8

3
.e.i

16

1

16

9
,

8

3
Sfocus

8

3
  xaxis  and  

16

9
,

8

3
atrtex    with  veparabola  a  representswhich 

Y
4

1
Xbecomes)1(,Y

16

9
y,X

8

3
xput

)1....(
16

9
y

4

1

64

9

4

y

8

3
xor

4

y
x

4

3
x

2

2

2

=+=

















−=

=








−=∴=−=−









−−=

+−=







−

−=−

 

   The shape of the parabola is as shown in the figure 

 

 Q.59 Evaluate 
( )

xcos1

13x
lim

x

0x −

−

→
.  (8) 

 

  Ans: 

   

2

x
sin2

x
lim3log

2

x
sin211

x
.

x

13
lim

xcos1

)13(x
lim

2

2

0x
e

2

2x

0x

x

0x →→→
=









−−

−
=

−

−
 

   

3log2

2

2
sin

2
3log

2
0

2

e
x

e

x

x
lt =














=

→

 
 

 



DE01 / DC01                                          MATHEMATICS-I 

 53 

Q.60  Find 
dx

dy
, if 

2

1

2

1

1

2
tanx,

1

2
siny

θ−

θ
=

θ+

θ
= −− . (8) 

 

   Ans: 

   

1
2

1
2

dx

d
.

d

dy

dx

dy

2x,2y

2x),cossin2(siny

))(tan(tanx,

cos

sin
1

cos

sin
2

sin

tan1

tan2
tanx,

tan1

tan2
siny

tanput

1

1

2

2

1

2

1

2

1

=×=
α

α
=

α=α=

α=αα=

α+α=



















α

α
+

α

α

=

α−

α
=

α+

α
=∴

α=θ

−

−−

−−

 

 Q.61 Derive the equation of the tangent and the normal to the curve ax4y2 =  at the point 

( )at2,at2 .  (8)  

 

   Ans: 

   

22

2

2

22

atxytor)atx(
t

1
  2at    -y                

)atx(
dx

dy
  2at    -y                

is  2at)  ,at(at   tangent   theofEquation  

)at2,at(at
t

1

x

a

ax42

a4

dx

dy
ora4

dx

dy
y2,ax4y

+=−=

−=

∴

====∴=

 

 

Q.62  Evaluate dx
xcos1

xsinx

+

+
∫ .  (8) 

   

   Ans: 

   

∫∫

∫∫

∫∫

=+−=

+=

−+

+

=
+

+

2

x
tanxdx

2

x
tandx

2

x
tan.1

2

x
tanx

dx
2

x
tandx

2

x
secx

2

1

dx

1
2

x
cos21

2

x
cos

2

x
sin2x

dx
xcos1

xsinx

2

2
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 Q.63 Find the volume of the solid of revolution obtained by revolving the ellipse 1
b

y

a

x

2

2

2

2

=+  

about x-axis.  (8) 

   

   Ans: 

   

2
3

2

2
2

a

0

2

2

2
2

a

0

2

2
2

a

0

2

ab
3

4

3

a
.

a

b
2ab2

dxx
a

b
2ab2

dx
a

x
-1b2

dxy2  revolution  of    volumeRequired

π=π−π=

π−π=









π=

π=

∫

∫

∫

  

  

Q.64  Evaluate xdxsinn
2

0

∫

π

, for any positive integer n. (8) 

   

 

Ans:

sideschangingor

I)1n(I)1n(dx)xsin1(xsin)1n(

2/

0

dxx2cosx2nsin)1n(
2/

0

xcosx1nsinxdxsinx
2/

0

1nsin
2/

0

xdxnsinnI

2/

0

n2n

22n

∫
π

−
− −−−=−−=

∫
π

−−+∫
π

−−=∫
π

−
∫

π
==

evenisnif,I
2

1
.....

4n

5n
.

2n

3n

n

1n

oddisnif,I
3

2
.....

4n

5n
.

2n

3n

n

1n
I

n

1n
I

processthecontinuing

dxxsin
n

1n
xdxsinIorI)1n(nI

0

2nn

2/

0

2n

2/

0

n

n1nn

−

−

−

−−
=

−

−

−

−−
=

−
=

−
==−=

−

π
−

π

− ∫∫
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2

xdxI

1xdxsinIwhere

2/

0

0

2/

0

1

π
==

==

∫

∫

π

π

 

  evenisnif,
2

.
2

1
.....

4n

5n
.

2n

3n

n

1n
                               

oddisnif,
3

2
.....

4n

5n
.

2n

3n

n

1n
xdxsinHence

2/

0

n

π

−

−

−

−−
=

−

−

−

−−
=∫

π

 

 

Q.65  (i)   y2yx3 exe
dx

dy −− += . 

 

  (ii)  
dx

dy
yx

dx

dy
xy +=− . 

   

  (iii) ( )
2

2

x1

1
xy2

dx

dy
x1

+
=++ .  (16) 

 

   Ans: (i)    

 

           

)C3/xe3/1log(y

ec
3

x
e

3

1
,egratingint

dx)xe(dyeor

e)xe(exe
dx

dy

3x3

y
3

x3

2x3y

y2x3y2yx3

++=⇒

=++

+=

+=+= −−−

 

   (ii)             

as  rewrittenbecanequationGiven )1.......(
xy

xy

dx

dy

+

−
=             

x

dx
dv

1v

1

1v

v
or

1v

v1

1v

v1
v

1v

1v

dx

dv
xor

1v

1v

xvx

xvx

dx

dv
xvbecomes)1(

dx

dv
xv

dx

dy
,x/1yput

22

22

−=








+
+

+

+

+
−=

+

−−
=−

+

−
=

+

−
=

+

−
=+∴

+=∴=
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const

x

y
tan)yxlog(

2

1
                 or

constxlog
x

y
tan

x

y
1log

2

1
                or

cxlogvtan)v1log(
2

1
,gIntegratin

122

1

2

2

12

=++

=++













+

+−=++

−

−

−

 
   (iii) 

    

2)x1log(
dx

x1

x2

222

x1eeis.F.Is'it

)x1(

1
y

x1

x2

dx

dy

asrewrittenbecanequationGiven

22

+==
∫

=

+
−

+
+

++

 

    

cxtan)x1(y

cdx
x1

1
cdx

)x1(

1
)x1()x1(y

issolutionHence

12

222

22

+=+

+
+

=+
+

+=+

−

∫∫   

 

Q.66  The sum of first p terms of an A.P. is the same as the sum of its first q terms. Find the sum 

of its first (p + q) terms.   (8) 

   

  Ans: 

])1(2[
2

])1(2[
2

dqa
q

dpa
p

−+=−+  

dpa

dqa

q

p

)1(2

)1(2

−+

−+
=∴  

dpq

dqpa

qp

qp

)11(

)2(4

+−−

−++
=

−

+
 

Or 
dpq

dqpa

qp

qp

)(

)2(4

−

−++
=

−

+
 

dqpadqp )2(4)( −++=+−∴  

Or 4a + (p + q – 2)d + (p + q)d = 0 

Or 4a + (2p + 2q – 2)d = 0 

Or 2[2a + (p+ q – 1)d] = 0 

Or 0])1(2[
2

=−++
+

dqpa
qp

 

Thus sum of (p + q) terms is 0. 

 

Q.67  For what value of n are the coefficients of second, third and fourth terms in the expansion of 

( )nx1+  in A.P.?  (8) 

  

  Ans: 

Since 2
nd

, 3
rd

, 4
th

 terms of (1 + x)
n
  are in A.P. Thus 
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2
C

n2

3
C

n
C

n
1

=+  

!2

)1(2

!3

)2)(1( −
=

−−
+⇒

nnnnn
n  

Or 06
6

2
)1(1 =





−

−
−+

n
n  

0)8)(1(6 =−−+⇒ nn  

01492 =+−⇒ nn   7,2=⇒ n  

n = 7 is only possible. 

 

 Q.68 Solve for θ  the equation 0θn Sin θ mSin =+ , where nm ≠ .           (8) 

   

  Ans: 

0sinsin =+ nqmq  

0
2

)(
cos.

2

)(
sin =

−+
⇒

θθ nmnm
 

0
2

sin =
+

⇒ θ
nm

either  

π
θ

n
nm

=
+

⇒
2

)(
 

nm

n

+
=⇒

π
θ

2
 

And 0
2

)nm(
cos =







 θ−
 

2
)12(

2

)( πθ
+=

−
⇒ n

nm
 

)(

)12(

nm

n

−

+
=⇒

π
θ  

nm

n
or

nm

n

−

+

+
=

ππ
θ

)12(2
 

  

Q.69  If a, b, c be the sides opposite to the angles A, B, C for a triangle ABC, show that 

2

C
Sin

2

BA
Cos

c

ba

−

=
+

.  (8) 

   

  Ans: 

C

BA

c

ba

sin

sinsin +
=

+
 

 = 

2
cos

2
sin2

2
cos

2
sin2

CC

BABA −+
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 = 

2
sin

2
cos

2
cos

2
sin

2
cos

22
sin

C

BA

CC

BAC −

=

−








−

π

 

 

 Q.70 Derive the formula for the angle between the straight lines 11 cxmy +=  and 22 cxmy += .

  (8) 

  Ans: 

Let 11 Cxmy +=  be the equation of line AC which makes an angle 1θ  with x – axis, so 

11 tanθ=m  and 22 Cxmy +=  be the equation of line BC which makes an angle 2θ  with x –axis 

so 22 tanθ=m  

The angle between the lines 

12 θθθ −=  or 180 – ( 12 θθ − ) 

)tan(tan 12 θθθ −=∴  

)tan()tan()](180tan[ 121212 θθθθθθ −−−=−− or  

Thus )tan()tan(tan 1212 θθθθθ −−−= or  

       = )tan( 12 θθ −±  

       = 
21

21

tantan1

tantan

θθ

θθ

+

−
±  

       = 
21

21

1 mm

mm

+

−
±  

1
tan

21

21

+

−
=⇒∴

mm

mm
θ  

1
tan

21

211

+

−
=⇒ −

mm

mm
θ  

 

Q.71  Find the equation of a straight line which is perpendicular to 2x – 5y = 30 and the sum of its 

intercepts on the coordinate axes is 7.  (8) 

   

  Ans: 

Let the equation of the line is  

y = mx + C 

It is perpendicular to 5y = 2x – 30 

1
5

2
. −=∴m  

2

5−
=∴m   ]1.[ 21 −=mm  

∴ Equation of the line is  

cxy +
−

=
2

5
 

Or 2y + 5x = 2c 

Its passing through (x, 0) therefore 
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5

2c
x =  

Again it is passing through (0, 7-x) 

cx 2)7(2 =−∴  5=⇒ c  

Or 14 – 2x = 5 x 2 or x = 2 

Equation of line is 2y + 5x = 10 
 

 Q.72 Find the equation of the circle concentric with the circle 039y10x8y2x2 22 =−+++  and 

having its area equal to π16 .   (8) 

   

  Ans: 

Centre of the circle 03910822 22 =−+++ yxyx  is 






 −
−

2

5
,2  

Or 0
2

39
5422 =−+++ yxyx  

Also area  ππ 162 =r  

  4=∴r  

Let the equation of the required circle is 
222 )()( rkyhx =−+−  

16)2/5y()2x( 22 =+++⇒  

16
4

25
y5y4x4x 22 =+++++⇒  

0
4

23
5422 =−+++ yxyx  

 

Q.73  Find the centre, eccentricity, foci and length of the latus rectum of the ellipse 

04y36x8y9x4 22 =++−+ .   (8) 

   

  Ans: 

0436894 22 =++−+ yxyx  

04)369()84( 22 =+++− yyxx  

04364)44(9)12(4 22 =+−−++++− yyxx  

36)2(9)1(4 22 =++− yx  

1
4

)2(

9

)1( 22

=
+

+
− yx

 

Let x – 1 = X 

y + 2 = Y, 

thus 1
49

22

=+
YX

 

Centre (0, 0) X = 0, Y = 0 

i.e. (1, -2) 

Eccentricity 
3

5

9

5

9

4
11

2

2
2 =→=−=−= e

a

b
e  
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Foci 4x31xaX =⇒=−⇒±=  

Or 231 −=⇒−=− xx  

Foci (4 , -2), (-2, -2) 

Length = 4a = 4 x 3 = 12 

 

 Q.74 Differentiate from the first principle the function y = tan x. (8) 

  

  Ans: 

y = tanx y = δy = tan(x + δx) 

)xxcos(.xcos.x

xsin)xxcos(xcos)xxsin(
lim

x

xtan)xxtan(
lim

x

y
lim

0x0x0y δ+δ

δ+−δ+
=

δ

−δ+
=

δ

δ

→δ→δ→δ
 

       = 
)xxcos(.xcos

1
.

x

xsin
lim

0x δ+δ

δ
→δ

 

       = x
2sec  

 

Q.75  Evaluate 
( )

x4Sin

1xx1
Lim

2

0x

−++

→
.  (8) 

   

  Ans: 

x

xx

x 4sin

1)1(
lim

2

0

−++

→
 

= 
x

xx

x

x 4cos4

12

21

lim
2

0

++

+

→
  (L-Hospital rule) 

= 
8

1

4

)21(
2

1

=
+ x

 

 

 Q.76 Find the local maximum and minimum values of the function  y = sin 3x – 3 sin x, 

π<≤ 2x0 .    (8)  

   

  Ans: 

y = sin3x – 3sinx 

xx
dx

dy
cos33cos3 −=  

0cos3cos0 =−⇒= xx
dx

dy
 

0coscos3cos4 3 =−−⇒ xxx  

0cos4cos4 3 =−⇒ xx  

0)1(coscos4 2 =−⇒ xx  

,
2

7
,

2

5
,

2

3
,

2
0cos

ππππ
=⇒=⇒ xx  

2

3
,

2

ππ
=x  
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and 0coscos1cos01cos2 =⇒=⇒=− xxx  

π2,0=x  

xx
dx

yd
sin33sin9

2

2

+−=  

At 0639
2 2

2

>=−=⇒=
dx

yd
x

π
 

01239
2

3
sin3

2

9
sin9

2

3
2

2

<−=−−=+−=⇒=
πππ

dx

yd
x  

At x = 0, π2 , 0
2

2

=
dx

yd
. 

Thus maximum is obtained at 
2

3π
=x  and maximum value is 4. 

The minimum is obtained at 
2

π
=x  and minimum value is -4. 

 

Q.77  Evaluate 
2222 axax

xdx

−++
∫ .  (8) 

   

  Ans: 

∫
−++ 2222

axax

xdx
 

= ( )dxaxaxx
a

2222

22

1
−−+∫  

= duu
a

dtt
a ∫∫ −

22 4

1

4

1
    Let 

2

22 dt
xdxtax ==+  

Also let 
2

22 du
xdxuax ==−  

= 







− 2323

2 3

2

3

2

4

1
ut

a
 

= 2
3

22

2
2

3
22

2
)(

6

1
)(

6

1
ax

a
ax

a
−−+  

= { }2
3

222
3

22

2
)()(

6

1
axax

a
−−+  

 

 Q.78 Find the area bounded by the curve axy =+  and the coordinate axes.  (8) 

   

  Ans: 

Let x = 0 ⇒  y = a 

      y = 0 ⇒  x = a 

xay −=  

axxay 2−−=  
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2
2

10

sin1

=⇒=

=⇒=

=+

tx

tx

tx

π

( )dxaxxaydxA
a

∫∫ −−== 2

0

 

= 

0

2
3

2

3

2
2

2
a

xa
x

ax 







×−

−
+  

= 







++− 2

3
2

2

3

4

2
a

aa
a  

= 







+

−

3

4

2

22 aa
 

= 
6

5

32

83 222 aaa
=









×

+−
 

 

Q.79  Evaluate 
( )( )Sin x2Sin x1

dx x cos
2

0
++∫

π

.  (8) 

  Ans: 

∫ ++
=

2

0
)sin2)(sin1(

cos
π

xx

xdx
I  

= ∫ +

2

1
)1(tt

dt
 

= dt
t

dt
t ∫∫ +

−
2

1

2

1
1

11
 

 

= 2

1

2

1 )]1[log(][log +− tt  

= log2 – log1 – log3 + log2  

= 2log2 – log3 

= 
3

4
log  

 

 Q.80 Solve any TWO of the following differential equations:- (24) 

 

   (i)   xyyx1
dx

dy
xy +++= . 

   

  (ii)  ( ) dy2xy dxyx 22 =− . 

    

  (iii)  ( ) 1xy-
dx

dy
x-1 2 = . 
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  Ans: 

  (i) 

xyyx
dx

dy
xy +++= 1  

Or )1)(1( yx
dx

dy
xy ++=  

Or dx
x

x
dy

y

y )1(

)1(

+
=

+
 

Or 
x

dx
dxdx

y

y
+=

+

−+

)1(

1)1(
 

Or 
x

dx
dxdy

y
dy +=

+
−

1

1
 

cxxyy ++=+−∴ log)1log(  

    

  (ii)  02)( 22 =−− xydxyx  

y
y

M
yxM 2,22 −=

∂

∂
−=  

y
x

N
xyN 2,2 −=

∂

∂
−=  

Thus 
x

N

y

M

∂

∂
=

∂

∂
, therefore eq is exact. Hence solution is 

∫ =− Cdxyx )( 22  

Or Cxy
x

=− 2
3

3
. 

   

  (iii) 

1)1( 2 =−− xy
dx

dy
x  

Or 
22 1

1

1 x
y

x

x

dx

dy

−
=

−
−  

I.F = 
dx

x

x

e
∫ −

−
21  

      = 
∫ −

−
dx

x

x

e
21

2

2

1

 

      = 
)1log(

2

1 2
x

e
−

 

      = 21 x−  

∫ +
−

=−∴ cdx
x

xy
2

2

1

1
1  

cxxy +=−∴ −12 sin1 . 

   

Q.81  If 5 times the 5
th

 term of an A.P. is equal to the 10 times the 10
th

 term, find the 15
th

 term of 

the A.P.  (8) 
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  Ans: 

5
th

 term of an A.P = a + 4d 

10
th

 term of an A.P = a + 9d 

Here 5(a + 4d) = 10(a + 9d) 

a + 4d = 2a + 18d 

a = -14d 

dat 1415 +=  

     = a – a = 0 

 

Q.82  If nS  denotes the sum of n terms of a G.P., prove that ( ) ( )203010
2

2010 SSSSS −=− . 

  (8) 

  Ans: 










−

−
−

−

−

−

−
=−

r

ra

r

ra

r

ra
sss

1

)1(

1

)1(

1

)1(
)(

203010

203010  

 = [ ]2030

2

102

11
)1(

)1(
rr

r

ra
+−−

−

−
 

 = 
2

3020102

)1(

))(1(

r

rrra

−

−−
 

 = 
2

210202

)1(

)1(

r

rra

−

−
 

2
2010

2

2010
1

)1(

1

)1(
)( 









−

−
−

−

−
=−

r

ra

r

ra
ss  

 = [ ]22010

2

2

11
)1(

rr
r

a
+−−

−
 

 = [ ]210

2

202

1
)1(

−
−

r
r

ra
 

 = [ ]210

2

202

1
)1(

r
r

ra
−

−
 

L.H.S = R.H.S 
 

 Q.83 Show that A2cot
A7cosA5cosA3cosAcos

A7sinA5sinA3sinAsin
=

+−−

−+−
. (8) 

  Ans: 

L.H.S = 
aaaa

aaaa

7cos5cos3coscos

7sin5sin3sinsin

+−−

−+−
 

 = 
aaaa

aaaa

cos4cos23cos4cos2

sin4cos23sin4cos2

−

+−
 

 = 
aa

aa

cos3cos

3sinsin

−

−
 

 = 
aa

aa

sin2sin2

sin2cos2

−

−
 

 = cot 2a = R.H.S 
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Q.84  If in the triangle ABC, A = o60 , prove that 
cba

3

ba

1

ac

1

++
=

+
+

+
. (8) 

  Ans: 

To prove 

cbabcac ++
=

+
+

+

311
 

))((3))(2( bacacbacba ++=++++⇒  
222 222 cbcacbcbabacaba ++++++++⇒  

 )(3 2 cbcaaba +++=  
222

abccb +=+⇒  

2

1

2

222

=
−+

⇒
bc

acb
 

2

1
cos =⇒ A  

This is true since 060=A . 

 

 Q.85 Find the equation of the straight line which passes through the intersection of the lines  

  x + y – 3 = 0 and 2x – y = 0 and is inclined at an angle of o45  with x-axis.  (8) 

   

  Ans: 

Point of intersection is (1, 2) 

x + y = 3 

33

02

=

=−

x

yx
,  x = 1, y = 2 

Let the equation of the line is 

 y = wx + c 

Here w = tan 45
0
 = 1. 

And became the line passing through (1, 2) therefore 

2 = 1 + C 1=∴C  

Therefore the equation of required line is y = x + 1 i.e. x – y + 1 = 0 
 

Q.86  Show that 0241y56x54y4x9 22 =+−−+  represents an ellipse.  Find its centre, vertices, 

foci, eccentricity, directrices, latusrectum and equations of major and minor axis.  (8) 

   

  Ans: 

0241565449 22 =+−−+ yyyx  

0241)564()549( 22 =+−+−⇒ yyxx  

0241)14(4)96(9 22 =+−++−⇒ yyxx  

019681241)4914(4)96(9 22 =−−++−++−⇒ yyxx  

0241277)7(4)3(9 22 =+−−+−⇒ yx  

036)7(4)3(9 22 =−−+−⇒ yx  

1
9

)7(

4

)3( 22

=
−

+
−

⇒
yx
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Let x – 3 = X, y – 7 = Y 

1
94

22

=+⇒
YX

…………….(1) 

Center of the ellipse = (0, 0) 

X = 0 ⇒  x – 3 = 0 ⇒  x = 3, Y = 0 ⇒  y – 7 = 0 ⇒  y = 7 

Center = (3, 7) 

About major axis: - x = a ⇒  x – 3 = 2 ⇒  x = 5; x = 5. Also x = -a ⇒  x – 3 = 2 ⇒   

x = (5, 7)(1, 7) 

          Y = 0 ⇒  y – 7 = 0 ⇒  y = 7 

About minor axis: - X = 0 ⇒  x – 3 = 0 ⇒  x = 3 

          Y = b ⇒  y – 7 = 3 ⇒  y = 10 

          Y = -b ⇒  y – 7 = -3 ⇒  y = 4 

For           y = ± b ⇒  y – 7 = 3 ⇒  y = 10, 

           y – 7 = 3 ⇒  y = 4 

foci (3, 10)(3, 4) 

Eccentricity  

 
2

2
2 1

b

a
e −=  = 

9

5

9

4
1 =−  

 









=

3

5
e  

Directories y = ± b ⇒  y – 7 = ± 3 ⇒  y – 10 = 0, y – 4 = 0 

Latus rectum 4a = 4 x 2 = 8 

Equation x = a ⇒  x = 5 

    X = -a ⇒  x = 1 

Minor Axis y = b ⇒  y = 10 

         y = -b ⇒  y = 4 

 

 Q.87 Find the equation of the circle which passes (4, 1) & (6, 5) and having centre on the line 

4x+y =16.  (8) 

   

  Ans: 

Equation of the circle, 02222 =++++ cfygxyx  …………….(*) 

Which passes through (4, 1) and (6, 5) 

16 + 1 + 8g + 2f + c = 0 

8g + 2f + c + 17 = 0 ………………………. (1) 

36 + 25 + 12g + 10f + c = 0 

12g + 10f + c + 61 = 0 ……………………. (2) 

Since centre  lies on line 4x + y = 16, thus 

-4g –f -16 = 0 

4g + f + 16 = 0 ……………………………. (3) 

Equation (2) – (1) 

4g + 8f + 44 = 0 

g + 2f + 11 = 0 ……………………………. (4) 

8g + 2f + 32 = 0 …………………………... (5) 

Equation (5) – (4) 

7g + 21 = 0 
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g = -3 

Putting the value of g in Equation (3) 

-12 + f + 16 = 0 

g = -3, f = -4 

From Equation (1) 

-24 – 8 +  c + 17 = 0 

-32 + 17 + c = 0 

-15 + c = 0 

c = 15 

Thus the Equation of circle is: -  

0158622 =+−−+ yxyx  

 

Q.88  Find the value of 
bx

ee
Lim

abax

bx −

−

→
  (8) 

  Ans: 

bx

ee
abax

bx −

−
→

lim  form 0/0 

Using L-Hospital rule. 

ab
ax

bx
ae

ae
=

→ 1
lim  

 

 Q.89 Differentiate y = tan x  w.r.t. ‘x’ from first principle. (6) 

  

  Ans: 

y = tanx 

)tan( xxyy δδ +=+  

x

y
lt

dx

dy

x δ

δ
δ 0→

=  

= 
x

x

x

x

xx

x δ

δ

δ

δ

cos

sin

)cos(

)sin(

lim
0

−
+

+

→
 

= 
xxxx

xxxxxx

x δδ

δδ
δ )cos(.cos

)cos(sincos)sin(
lim

0 +

+−+

→
 

= 
xxxx

xxx

x δδ

δ
δ )cos(.cos

)sin(
lim

0 +

−+

→
 

= 
)cos(

1
.

cos

1
lim.

sin
lim

00 xxxx

x

xx δδ

δ
δδ +









→→

 

= x
x

2

2
sec

cos

1
.1 =  

 

Q.90  Differentiate y = ( )xxsin xsinx + w.r.t ‘x’. (10) 

   

  Ans: 
xx xxy )(sinsin +=  
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Let )x(sin

1 xy =  

xxy logsinlog 1 =  

x

x
xx

dx

dy

y

sin
logcos

1 1

1

+=  

x

x
xxx

dx

dy xxx sin
.log sincossin1 +=  

 Let xxy )(sin2 =  

xxy sinloglog 2 =  

x
x

x
x

dx

dy

y
cos

sin
sinlog

1 2

2

+=  

]cotsin[log)(sin2 xxxx
dx

dy x +=∴  

dx

dy

dx

dy

dx

dy 21 +=  

 

 Q.91 Prove that straight line 1
b

y

a

x
=+  touches the curve 

a
x

bey

−

=  at the point where the curve 

crosses the axis of y.    (8)  

   

  Ans: 

The point where the curve crosses the axis is given by put byx =⇒= 0 . a

x

beY

−

=  

a

b

dx

dy
e

a

b

dx

dy

b

a

x

−=







⇒

−
=⇒

−

),0(

 

Equation of tangent at the point (0, b) 

bxabayx
a

b
by −=−⇒

−
=− )(  

1=+⇒=+⇒
b

y

a

x
abaybx  

  Hence Proved. 

Q.92  Find the volume generated by revolving the ellipse 1
b

y

a

x

2

2

2

2

=+  about   x-axis.  

  (8) 

  Ans: 

Required value = ∫
a

dxy
0

22 π  

  

a

0

2

2
2

a

x
1b2 








−π⇒  

  
3

4

3
2

2
2 aba

ab
π

π =





−⇒  
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 Q.93 Prove that 2log
2

xdxsinlog
2

0

π
−=∫

π

.  (10) 

  Ans: 

∫=
2

0

sinlog

π

xI  

   = ∫
2

0

coslog

π

x  

dxxxI )coslogsin(log2
2

0

+= ∫

π

 

     = xdxx cossinlog
2

0

∫

π

 

∫∫ −=
2

0

2

0

2log2sinlog2

ππ

dxxI  

2log
2

2sinlog2
2

0

π
π

−=⇒ ∫ xdxI  

dtdxtx =⇒= 22  

2log
22

sinlog2
0

ππ

−= ∫
dt

tI  

2log
2

2
π

−= II  

2log
2

π−
=⇒ I  

   

Q.94  Solve 
( )

dx

x1

xsin

2

31

−

−

∫ .  (6) 

  Ans: 

dx
x

x
∫

−

−

2

31

1

)(sin
 

Let dt
x

dx
tx =

−
⇒=−

2

1

1
sin  

c
x

c
t

dtt +=+=
−

∫ 4

)(sin

4

414
3  

 
 

 Q.95 Solve ( ) 0ydysece1ydxtane3 2xx =−+ . (8) 
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  Ans: 

0sec)1(tan3 2 =−+ ydyeydxe xx  

0
tan

sec

1

3 2

=+
−

dy
y

y
dx

e

e
x

x

 

021 =+ II  

cydx
e

e
x

x

=+








−∫ tanlog
1

3  

Let te
x =−1  

dtdxe
x =−  

cy
t

dt
=+− ∫ tanlog3  

cty =−⇒ log3tanlog  

c
t

y
=⇒

3

tan
log  

c
e

y
x

=
−

⇒
3)1(

tan
 

3)1(tan xecy −=  

 

Q.96  Solve ( ) 0x4xy2
dx

dy
x1 22 =−++  subject to the initial condition y(0) = 0. (8) 

  Ans:  










+
=









+
+

2

2

2 1

4

1

2

x

x
y

x

x

dx

dy
 

I.F = )1(
1

2 2)1log(

2

2

xedx
x

x x +==
+

+

∫  

cdxxxy +=+ ∫
22 4)1.(  

c
x

xy +=+
3

4
)1(

3
2  

x = 0, y = 0 

0=⇒ c  

)1(3

4
2

3

x

x
y

+
=∴  

 

Q.97  How many terms are there in a finite AP whose first and fifth terms are respectively –14 & 2 

and the sum of terms is 40.  (8) 

   

  Ans: 

Let first term in AP be ‘a’ and ‘d’ be the common difference. 

According to the given condition 

First term a = -14 

Fifth term a + 4d = 2 

-14 + 4d = 2 
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4d = 16 

d = 4 

According to another condition 

]4)1()14(2[
2

40 −+−= n
n

 

= ]4428[
2

−+− n
n

 

= )324(
2

−n
n

 

243280 nn +−=  

080324 2 =−− nn  

02082 =−− nn  

0)10(2)10( =−+− nnn  

Neglecting n = -2 because no of terms cannot be negative 

∴ The only possibility is n = 10. 

 

Q.98  The sum of three numbers in G.P. is 1213  and their product is –1.  Find the numbers. 

  (8) 

  Ans: 

Let the three numbers in G.P be 
r

a
, a, ar 

Then according to the first condition 

12

13
=++ ara

r

a
 

12

13
1

1
=








++ r

r
a  

12

131 2

=






 ++

r

rr
a  …………………………. (1) 

According to the second condition 

1−=∗∗ ara
r

a
 

13 −=a  
33 )1(−=a  

a = -1 ………………………………………  (2) 

Substituting the value of a in equation (1) 

12

131 2

=






 ++
−

r

rr
 

rrr 13121212 2 −=++  

0122512 2 =++ rr  

24

57662525 −±−
=r  

= 
24

725

24

4925 ±−
=

±−
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r = 
24

32
,

24

18 −−
 

r = 
3

4
,

4

3
−−  

a = -1, r = 
4

3
−  

Then the three numbers be 

ara
r

a
,,  ie 









−−

−

−

4

3
)1(,1,

4

3

1
 

4

3
,1,

3

4
−  

When a = -1, r = 
3

4
−  

Then the three numbers be  

ara
r

a
,,  ie 









−−−

− 3

4
)1(,1,

3

4

1-
 

3

4
,1,

4

3
−  

 

 Q.99 If o180CBA =++ , prove that   

   
2

C
sin

2

B
cos

2

A
cos41CcosBcosAcos +−=−+  (8) 

   

  Ans: 

Given A + B + C = 180 

To Prove that 
2

sin
2

cos
2

cos41coscoscos
CBA

CBA +−=−+  

L.H.S. 

CBACBA cos)cos(coscoscoscos −+=−+  ------------------------- (1)  

 = C
BABA

cos
2

cos
2

cos2 −






 −+
 

 = C
BAC

cos
2

cos
2

180
cos2 −

−







 −
 

 = C
BAC

cos
2

cos
2

90cos2 −
−









−  ------------- (2) 

 = 







−−

−

2
sin21

2
cos

2
sin2 2 CBAC
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 = 
2

sin21
2

cos
2

sin2 2 CBAC
+−

−
 

 = 





+

−
+−

2
sin

2
cos

2
sin21

CBAC
 

 = 




 +−
+

−
+−

2

)(180
sin

2
cos

2
sin21

BABAC
 

 = 














 +
−+

−
+−

2
90sin

2
cos

2
sin21

BABAC
 

 = 




 +
+

−
+−

2
cos

2
cos

2
sin21

BABAC
 

 = 















++








−+−

22
cos

22
cos

2
sin21

BABAC
 

 = 





++−

2
cos

2
cos2

2
sin21

BAC
       = R.H.S. 

 

Q.100 In any triangle ABC, prove that   (8) 

   
Atan

Ctan

cba

acb

222

222

=
−+

−+
 

   

  Ans: 

L.H.S.  

abc

cba

abc

acb

cba

acb

2

2
222

222

222

222

−+

−+

=
−+

−+
 

 = 
A

C

CK

C
AK

A

tan

tan

sin

cos
sin

cos

=       = R.H.S. 

 

Q.101 Find the vertex, axis, focus, latus rectum and directrix of the parabola 05x3y2x2 =+−+ .

  (8) 

  Ans: 

The given equation is 

05322 =+−+ xyx  

5232 −−=− yxx  

4

9
52

4

9
32 +−−=+− yxx  

4

11
2

2

3
2

−−=







− yx  









+−=








−

8

11
2

2

3
2

yx  ------------------------------ (2) 
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YyXx =+=−
8

11
,

2

3
 

YX 22 −=  --------------------------------------------- (1) 

Comparing it units aYX 42 −=  

2

1
,24 == aa  

Vertex 







−

8

11
,

2

3
 

Axis 0
2

3
=−x  

Focus 







−

8

15
,

2

3
 

L.R. 2 

  

Q.102 Find the equation of the circle which passes through the points (1, 1) &    (2, 2) & whose 

radius is 1.  (8) 

   

  Ans: 

02222 =++++ cfygxyx    (1) 

equation (1) passes through the point (1, 1) 

0)1(2)1(2)1()1( 22 =++++ cfg  

2g + 2f + c = -2    (2) 

equation (1) passes through the point (2, 2) 

0)2(2)2(2)2()2( 22 =++++ cfg  

4g + 4f + c = -8    (3) 

Also radius = 1 

122 =−+ cfg     (4) 

Solving equation (2) and (3) 

-2g -2f = 6 

g + f = -3     (5) 

Solving equation (3) and (4) 

4g + 4f + c = -8 

1cfg 22 =−+  

744 22 −=+++ ffgg    (6) 

Solving equation (5) and (6) 

74)3(4)3( 22 −=++−−+−− ffff  

7441269 22 −=++−−++ fffff  

0462 2 =++ ff  

0232 =++ ff  

0)2)(1( =++ ff  

f = -1     f = -2 

g = -3 + 1 = -2    g = -3 + 2 = -1 

122 =−+ cfg    122 =−+ cfg  
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4 + 1 – c = 1    1 + 4 – c =1 

c = 4     c = 4 

Thus the required equation of the circle is  

042422 =+−−+ yxyx  & 044222 =+−−+ yxyx  

 

Q.103 Find the equation of the straight line perpendicular to 7x + 9y – 3 = 0  and passing through 

(3, 8)  (8) 

   

  Ans: 

Equation of straight line  perpendicular to 7x+ 9y + 3 = 0 is 9x – 7y + k = 0 

It passes through (3, 8) 

Q Any line perpendicular to ax + by + c = 0 is given by bx + ay + k = 0 

9(3) – 7(8) + k = 0 

27 – 56 + k = 0 

k = 29 

Thus the required equation be  

9x – 7y + 29 = 0 

 

Q.104 Differentiate from the first principle the function y = sin 3x. (8) 

   

  Ans: 

If f(x) = y = sin 3x 

Using first principle 

h

xfhxf

dx

dy

h

)()(
lim

0

−+
=

→
 

h

xhx

dx

dy

h

3sin)33sin(
lim

0

−+
=

→
 

= 
h

xhxxhx

h








 −+







 ++

→

2

333
sin

2

333
cos2

lim
0

 

= 
h

hhx

h
















 +

→

2

3
sin

2

36
cos2

lim
0

 

= 
2

3

2

3
2

3
sin

2

36
cos2lim

0
×







 +
→ h

h

hx

h
 

= 
2

3
*)1(

2

6
cos2 







 x
 

= 3 cos 3x. 

 

Q.105 Evaluate 
xsin

xsinxtan
Lim

30x

−

→
.  (8) 
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  Ans: 

0

0

0

00

0sin

0sin0tan

xsin

xsinxtan
lim

0x
33

=
−

=
−

=
−

→
 Form 

xsin.xsin

1
xcos

1
xsin

lim
0xxsin

xsin
xcos

xsin

lim
0x

23









−

→
=

−

→
 

)xcos1)(xcos1(xcos

xcos1
lim

0x)xcos1(xcos

xcos1
lim

0x
2 +−

−

→
=

−

−

→
 

2

1

)xcos1(xcos

1
lim

0x
=

+→
 

 

Q.106 Find the points of maxima or minima values of the function x96x18xy 23 +−= .    

  (8)  

  Ans: 

xxxy 9618 23 +−=  

Differentiating both sides w.r.t ‘x’ 

96363 2 +−= xx
dx

dy
 --------------------------------- (1) 

Put 0=
dx

dy
 

096363 2 =+− xx  

032122 =+− xx  

032482 =+−− xxx  

0)4)(8( =−− xx  

x = 8, 4 

Differentiating (1) w.r.t x both side 

366
2

2

−= x
dx

yd
 

At x = 4, 01236)4(6
2

2

<−=−=
dx

yd
 

4=∴ x  is a point of maxima and maximum value 

)4(96)4(18)4( 23 +−=y  

= 64 – 18(16) + 384 

= 64 -288 + 384 = 160 

At x = 8, 0123686
2

2

>=−×=
dx

yd
 

8=xQ  is a point of minima and minimum value 

)8(96)8(18)8( 23 +−=y  

= 512 – 1152 + 768 

= 1280 – 1152  

= 128 
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Q.107 Evaluate dx
xsinbxcosa

x2sin

22 +
∫ .  (8) 

  Ans: 

∫ +
dx

xbxa

x
22 sincos

2sin
 

Put txbxa =+ 22 sincos  

Differentiating both side w.r.t ‘x’ 

dx

dt
xxbxxa =+− )(cossin2)sin(cos2  

dx

dt
xbxa =+− )2sin()2sin(  

dx

dt
xab =− 2sin)(  

dt
ab

xdx
−

=
1

2sin  

= ∫−
dt

tab

11
 

= ct
ab

+
−

||log
1

   …..(1) 

cxbxa
ab

++
−

|sincos|log
1 22  …...(2) 

 

Q.108 Evaluate 
( )

.dx
x1

x1log
1

0
2∫

+

+
  (8) 

   

  Ans: 

Put θθθ ddxx 2sec,tan ==  

x = 0, θ = 0 

x = 1, 
4

π
θ =      (1) 

Let ∫ +=
4

0

)1log(tan

π

dxxI  

∫ +
4

0

)1log(tan

π

dxx    (1) 

Using property ∫∫ −=
aa

dxxafdxxf
00

)()(  

∫ 















−+=

4

0
4

tan1log

π

π
dxxI  
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= ∫ 








+

−
+

4

0
tan1

tan1
1log

π

dx
x

x
 

= ∫ 








+

−++4

0
tan1

tan1tan1
log

π

dx
x

xx
 

= ∫ 








+

4

0
tan1

2
log

π

dx
x

 

= ∫ +−
4

0

)]tan1log(2[log

π

dxx  

= dxxdx ∫∫ +−
4

0

4

0

)tan1log(2log

ππ

 

= ∫ −
4

0

112log

π

dx  

4
0].[2log2
π

xI =  

2log
4

2
π

=I  

2log
8

π
=I  

 

Q.109 Find the area enclosed by the ellipse 1
b

y

a

x

2

2

2

2

=+ . (8) 

  Ans: 

The equation of the curve is 

1
2

2

2

2

=+
b

y

a

x
 

2

2

2

2

1
a

x

b

y
−=∴  

( )22

2

2
2

xa
a

b
y −=  

22
xa

a

b
y −=  

The curve is symmetrical about the axis 

∴ Area enclosed by the  ellipses 

   = 4 (area enclosed by the ellipse and coordinate axes in first quadrant) 

Required area = ∫
a

ydx
0

4  
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= dxxa
a

b
a

22

0

4 −∫  

= 

a

a

xa
xa

x

a

b

0

1
2

22 sin
22

4
















+− −  

= ( )
a

a

a

xa

a

b
xax

a

b

0

1
2

0

22 sin
2

.
4

2

1
.

4
















+− −  

= 
2

2
π

ab  

= abπ  sq units 

 
 

Q.110 Solve ( ) 0dxyxydyx2 =++ .  (8) 

   

  Ans: 

0)( 22 =++ dxyxydyx  

dxyxydyx )( 22 +−=  

2

2

x

yxy

dx

dy +
−=  

Let y = vx (homogenous form) 

Differentiating both side w.r.t x 

dx

dv
xv

dx

dy
+=  

2

22

x

xvxvx

dx

dv
xv

+
−=+  

)vv(
dx

dv
xv 2+−=+  

22 vv
dx

dv
x −−=  

dx
x

dv
vv

1

2

1
2

−=
+

 

0
1

2

1
2

=+
+

dx
x

dv
vv

 

Integrating both side 

dx0dx
x

1
dv

v2v

1
2

∫∫∫ =+
+

 

dx0dx
x

1
dv

11v2v

1
2

∫∫∫ =+
−++

 

cx
v

v
log2log

11

11
log

)1(2

1
=+

++

−+
   (2) 
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cx

x

y
x

y

log2log2

2

log =+

+

 

22 log2log
2

log cx
xy

y
=+

+
 

1

2

log
2

log c
xy

yx
=

+
 

Taking antilog on both sides 

1

2

2
c

yx

yx
=

+
 

)2(1

2 yxcyx +=  

 

Q.111 Solve 3xy
x

1

dx

dy 3 −=+ .  (8) 

  

Ans: 

Comparing the above equation with Qpy
dx

dy
=+  

3,
1 3 −== xQ
x

P  

I.F = 
∫

=∫ dx
x

Pdx

ee

1

    (1) 

I.F = xe
x =log      (2) 

Required solution 

cdxFIQFIy += ∫ )..().(  

cxdxxxy +−= ∫ )3(. 3  

∫ +−= cdxxxxy )3( 4  

c
xx

xy +−=
2

3

5

25

    (3) 

 
x

cxx
y +−=

2

3

5

4

 

 

Q.112 If ( ) Rb a, y,   x,  whereb iay ix 3
1

∈+=+ Show that ( ).ba4
b

y

a

x 22 −=+  (7) 

   

  Ans: 

We have ( ) ibaiyx +=+ 3
1

 

( )3
ibaiyx +=+  = ( ) ( )3223 33 bbaiaba −+− 3223 3y  ,3 bbaabax −=−=⇒  

2222 3
b

y
  ,3 baba

a

x
−=−=  
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2222 33 baba
b

y

a

x
−+−=+        22 44 ba −=        ( )224 ba −=  

   

Q.113 Put the following in the form ( )θsin  i θ cosr + , where r is a positive real number and 

πθπ ≤<− .                                                                                                                     (7) 

 

           Ans: 

    ( ) ( )2i2 / i 71 −+      

Let    r )sin(cos θθ i+
2)2(

71

i

i

−

+
=  

i

i

414

71

−−

+
=   

i

i

43

71

−

+
=   

169

)43)(71(

+

++
=

ii
  

25

2525 i+−
=   i+−= 1  

1sin,1cos =−=⇒ θθ rr  ,  222 =⇒= rr   ,
2

1
sin =θ   

4

3π
θ =⇒  

  







+=

−

+

4

3
sin

4

3
cos2

)2(

71
2

ππ
i

i

i
    

 

Q.114 A two-digit number is four times the sum and three times the product of the digits.  Find the 

number.  (7) 

   

  Ans: 

Let the number is yx +10  where x  is tens digit and y is unit digit.  

Given    )(410 yxyx +=+                (1)    

and       xyyx 310 =+                     (2)  

From (1),we get 

             yx 36 = xy 2=⇒  

Using this in (2),  10x + 2x = 3x(2x)   or 12x = 6x
2 

 or  x
2 

-2x = 0 ,  

⇒   x = 0,   x = 2. 

If x = 0, then  y = 0 which is  inadmissible. If x = 2  then  y = 4, hence the required number is 

10(2) +4=24 

 

Q.115 Solve the simultaneous equations: 10yx ;
2

5

x

y

y

x
=+=+ . (7) 

  Ans: 

We have 

2

5
=+

x

y

y

x
   .....................(1) 

x + y = 10 ..........................(2) 

 

  (1) 
2

5
=

+
⇒

xy

yx
  

2

510
=⇒

xy
, using  (2). 

 16=⇒ xy  

Thus, the given system of equations is 
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x + y = 10,  xy = 16  ⇒y = 10 – x   and x (10- x) = 16  

⇒x
2
 – 10x + 16 = 0  ⇒  x = 2, 8 

If  x = 2,  y = 8. And if  x= 8,   y = 2. 

   Hence roots are x = 2, y = 8 and x = 8. y = 2 

 

Q.116 The diagonal of a square lies along the line 0y15x8 =−  and one vertex of the square is (1, 

2).  Find the equations of the sides of the square. (7) 

   

  Ans: 

Let ABCD be a square such that the diagonal AC is 8x – 15y = 0 and the vertex B is (1,2). We 

have to find the sides passing through B clearly, sides BA and BC pass through B(1,2) and are 

inclined at an angle of o45  to the diagonal AC. So, the equations of BA and BC are 

)1(
45tan1

45tan
2

0

0

−
±

=− x
m

m
y

m
 where m is the slope of the line 

15

8
m  ei,     0158 ==− yx   )1(

15
81

1
15

8

2 −
±

=−⇒ xy
m

  or )1(

15
81

1
15

8

2 −
−

+
=− xy  

)1(

15
81

1
15

8

2y   −
+

−
=− xand  09723 =−−⇒ yx 053237 =−+ yxand ........(3) 

 

D                         C 

              

 

 

 

 

A                          B 

 

Coordinates of A, C are 








289

72
,

289

135
, 









289

424
,

289

795
 

other two sides are parallel to the sides (3) 

hence are 21 237    , 723 cyxcyx =+=−  

  These respectively pass through C and A. We can find 21 ,cc   by using this condition. 

  

 

Q.117 Find the centroid and incentre of the triangle whose sides have the equations 

015y  and  05x12y  0,4y3x =−=+=− . (7) 

   

  Ans: 

Let ABC be the triangle whose sides BC,CA and AB have the equations 

 y -15 = 0, 3x - 4y = 0, 5x +12y = 0 respectively. Solving these equations pair wise we can 

obtain the coordinates of the vertices A,B,C as A(0,0), B(-36,15), C(20,15) respectively  

 

 

 

8x-15y=0 
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                     A       

                            

        A 

 

  043 =+ yx                

 

                                                    

              C                       B  )15,36(−                          

                   15=y  

 

 

Centroid:  

The coordinates of centroid are 








 −
=







 +++−
10,

3

16

3

15150
,

3

20360
  

   For Incentre:  

We have 

a =BC= ( ) ( ) 5615152036
22

=−+−−   

b=CA= 251520 22 =+  

c=AB= ( ) ( ) 39015036
22

=−+−−  

∴Coordinates of incentre are  

  




++

×+−×+×
,

392556

20393625056
   





++

×+×+×

392556

15391525056
  =(-1,8) 

 

 

Q.118 (i)   Find the equation of the circle which touches both the axes and whose radius is 5. 

  (ii)  Find the coordinates of the centre and radius of the circle  

          75yx3y22x 22 =+−+ .   (7) 

   

  Ans: 

   (i)   The equation of circles which touch both the axes are 

( ) 222)( aayax =±+±  

and ( ) 222)( aayax =+± m  

 Here akh ±==  and radius equals 5, Therefore circles are 

( ) 255)5(
22 =±+± yx  and 25)5()5( 22 =+± myx  

   025101022 =+±±+ yxyx    and 025101022 =+±+ yxyx m  

 

  (ii) In the given equation the coefficients of 2
x  and 2y  one not unity. 

We have to re-write the equation to make the coefficients of 2
x  and 2y  unity. We 

have 75322 22 =+−+ yxyx    

2

7

2

5

2

322 =+−+⇒ yxyx   

(0,0) 

0125 =+ yx  

 (20,15) 
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The coordinates of centre are 






 −

4

5
,

4

3
and radius=

2

7

4

5

4

3
22

+






 −
+








 

  =
2

7

16

25

16

9
++    10

4

3
=    

  

Q.119 Find the equation of a circle passing through the points (1, 2) and (3, 0) and cutting an 

intercept 4 on the x-axis.  (7) 

   

  Ans: 

Let the equation of the circle be 

 02222 =++++ cfygxyx               (1) 

 Since it passes though the points 

 (1,2)and (3,0) 

    1 + 4 + 2 g + 4 f + c = 0    

   ⇒  2 g +4 f + c = -5                  (2) 

and 9+6g+c=0 ⇒6g+c=-9           (3) 

Also the length of x-intercept   is 4 

          4c-g2 2 =⇒              

          ⇒ 42 =− cg                       (4)  

From (3) and(4)  

            ( ) 4692 =−−− gg  

            0562 =++ gg           

            ( )( ) 015 =++ gg   g = -1, -5 

  From (3),if g = -1, c = -3 

               if g = -5, c =  21 

Also from (2)   if g = -1,  c = 3 then f = 0 

       and If g = 5, c = 21 then f = -4 

Equations are     021810,032 2222 =+−−+=−−+ yxyxxyx  

 

Q.120 Find the equation of the parabola whose focus is (3, 0) and the directrix is 3x +4y = 1.  

  (7) 

  Ans: 

Let P ( )yx,  be any point on the parabola whose focus is S ( )0,3  and the directrix 143 =+ yx             

Draw PM perpendicular to 143 =+ yx . Then, by definition for parabola 

SP=PM ⇒SP 2 = PM 2  

          Z 
 
 
      M                     P(x,y) 
 
 
 
3x+4y=1                  S(3,0) 
 

Z ′
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        ( )
2

22

22

43

143
3 











+

−+
=+−⇒

yx
yx  

or 
25

)143(
96

2
22 −+

=++−
yx

yxx  

  or 0224814424916 22 =++−−+ yxxyyx   is the required equation of parabola.                                       

 

Q.121 Find the equation of an ellipse whose foci are at (± 3, 0) and which passes through (4, 1). 

  (7) 

  Ans: 

Let the equation of ellipse be 

1
2

2

2

2

=+
b

y

a

x
. The coordinates of foci are  

( ± a e,o)
a

eae
3

3 =⇒=⇒ . But ( )222 1 eab −=  





−=⇒

2

22 9
1

a
ab .............(1) 

Also the ellipse passes though (4,1) 

1
116

22
=+⇒

ba
 

22

16
1

1

ab
−=⇒   =

2

2 16

a

a −
or 2

b =
162

2

−a

a
. Substituting in  (1)  

16

9
1

2

2

2

2

−
=








−⇒

a

a

a
a  

or  
16

9
2

2
2

−
=−

a

a
a  

or  ( ) 0)16(9 222 =−−− aaa  

or  014426 24 =+− aa  

or  ( )( ) 0818 22 =−− aa  

8,18 22 == aa  

If 9
1618

18
,18 22 =

−
== ba  

If 1
168

18
,8 22 −=

−
== ba (not possible) 9  ,18 22 ==∴ ba  

  Equation of ellipse is 1
918

22

=+
yx

 

 

Q.122 If 1y1xx1y 22 =−+− , prove that 
2

2

x1

y1

dx

dy

−

−
−= . (7) 

   

  Ans: 

Given 

111 22 =−+− yxxy  

Diff. w.r to x 
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( ) 2

2

2 1
12

2
1 y

x

x
yx

dx

dy
−+

−

−
+−

( )
0

12

2

2
=

−

−
+

dx

dy

y

y
x  

⇒ 0
1

1
1

1
2

2

2

2 =
−

−−+














−
−−

x

xy
y

y

xy
x

dx

dy
 

or 














−

−−−

2

22

1

11

y

xyyx

dx

dy

2

22

1

11

x

yxxy

−

−−−
=  

  or 
2

2

1

1

x

y

dx

dy

−

−
−=  

 

Q.123 (i) A man 2 metres high walks at a uniform speed of 6 metres per minute                           

away from a lamp post, 5 metres high.  Find the rate at which the length of his shadow 

increases. 

  (ii)  Use differentials to find the approximate value of 037.0 . (7) 

   

  Ans: 

(i) Let AB be the lamp-post. Let at any time t, the man CD be at a distance x meters from 

the lamp-post and y meters be the length of his shadow CE.  

Then 
dt

dx
= 6 meters / minute (given) 

Now, triangle ABE and CDE are similar, therefore 

CE

AE

CD

AB
=  

y

yx +
=⇒

2

5
 xy 23 =⇒  

 

  B 

 

                  D 
     

      

            x      y 
     
   A          C         E 

 

dt

dx

dt

dy
23 =⇒ 123 =⇒

dt

dy
4=⇒

dt

dy
 

Thus, the shadow increases at the rate of 4 meters/minute. 

(ii) Let  y = f (x) = x  

x = 0.040     and x + ∆x =  0.037 

then  ∆x =  -0.003. 

For x = .040,   y = .2 

Let   dx = ∆x = -0.003 

Now, 
xdx

dy
xy

2

1
=⇒=  

4.0

1

040.0

=







⇒

=xdx

dy
.  By using dx

dx

dy
dy =  we get  ( )003.0

4.

1
−=dy

400

3−
=  
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Now, ∆y is the approximately equal to dy, so  
400

3−
=∆y . 

Hence 1925.0 2.0037.0 =∆+= y   

 

Q.124 A square piece of tin of side 24 cm is to be made into a box without top by cutting a square 

from each corner and folding up the flaps to form a box.  What should be the side of the 

square to be cut off so that the volume of the box is maximum. (7) 

   

  Ans: 

 
                                             x               24-2x           

 

Let x cm be the length of a side of the square which is cut-off from each corner of the plate. 

Then sides of the box as shown in fig. above are 24 - 2x, 24 - 2x and x. 

Let V be the volume of the box .Then  

( ) xxV ⋅−=
2

224    

    xxx 576964 23 +−=  

57619212 2 +−= xx
dx

dV
 

19224
2

2

−= x
dx

Vd
 

For maximum or minimum V, 

0=
dx

dV
057619212 2 =+−⇒ xx 12,4=⇒ x  

But x = 12  is not possible , thus   x = 4 

Now,  192424

4

2

2

−×=








=x
dx

Vd
19296 −=  

                             = - 96 <0 

Thus, V is maximum  

when x = 4 

  Hence, the volume of the box is maximum when the side of the square cut off is  4 cm. 

 

Q.125 Evaluate the following integrals 

   (i)   dx   
x1

x1

+

−
∫  (ii)   dx   

xsin1

1

+∫ .  (7) 
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  Ans: 

     (i) ( )
∫∫ −

−
=

+

−
dx

x

x
dx

x

x
2

2

1

1

1

1
 = ∫

−

−
dx

x

x

21

1
 = ∫∫

−
−

−
dx

x

x

x

dx

22 11
 

= CIx +−−1sin  --------------------(1) 

I = ∫
−

dx
x

x

21
 

Let   221 zx =−      ⇒   zdzxdx 22 =−  ⇒ 

 

I = ∫ ∫ −=−=
−

zdz
z

zdz
 = 21 x−−  

From (1) 

∫ +−+=
+

− −
Cxxdx

x

x 21 1sin
1

1
  

(ii) 
∫∫ −

−
=

+
dx

x

x
dx

x 2sin1

sin1

sin1

1
 

= ∫ ∫∫ −=
−

xdxxxdxdx
x

x
tansecsec

cos

sin1 2

2
 = tan x – sec x +c      

 

Q.126 Draw the rough  sketch of area enclosed by  curves 2. xand  x,1y2 ==+   Also find this 

area.  (7) 

   

  Ans: 

The point of intersections of  

2  and   ,12 =−= xxy  are (2,1) and (2,-1).  

Required area is shaded area in the figure 

( )∫
−

−=
1

1

12 dyxx  ( )∫
−

−+=
1

1

2 21 dyy ( )∫
−

−=
1

1

2 1 dyy  

1

1

3

3
−









−= y

y
 

  1
3

1
1

3

1
−+−=   

3

4
2

3

2
=−=

. Area=
3

4
Sq units 

 

Q.127 Using integration, show that the volume of a sphere of radius a is 3a  π
3

4
. (7) 

  Ans: 

The sphere is generated by the revolution of a semi circular area about its bounding diameter. 

The equation of the generating circle of radius ‘a’ with centre at origin is 222 ayx =+  
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Let A A′  be the bounding diameter about which the semi-circle revolves 

∴ The required volume of the sphere 

∫=
a

dxy
0

22 π               

  ( )∫ −=
a

dxxa
0

222π     

a

x
xa

0

3
2

3
2 








−= π      








−=

3
2

3
3 a

aπ        3

3

4
aπ=                    

 

Q.128 Solve the following differential equations 

   (i)    y2yx exe
dx

dy −− += . (ii)  xtany
dx

dy
xcos2 =+  

   (iii)  x4

2

2

ey6
dx

dy
5

dx

yd
=+− .  (14) 

  Ans: 

        (i) yyx
exee

dx

dy −− += 2.    

Separating the variables  

( )dxxe
e

dy x

y

2+=
−

 or ( )dxxedye xy 2+= , 

On integration, we have   

c
x

ee
xy ++=

3

3

 , c arbitrary, as the general solution. 

 (ii) 
cos =+ y

dx

dy
x

2 tan x   ⇒ xxyx
dx

dy
tansec sec 22 =+  

This is linear differential equation                       

I.F = ∫ xdx
e

2sec   = x
e

tan  

Solution is  

xdxxeey xx tansec. 2tantan

∫=⋅ +C 

Let tan x = t,  then dtdxx    sec2 =  and integral on r.h.s. becomes   

∫∫ ⋅−=⋅ dtetetdte ttt 1   tt
ete −=  s xx

ex
tantane tan −=  

 ∴Solution is  ( ) Cxey xx +−= 1tane tantan  

or     ( ) xCexy tan1tan −+−=  

(iii) 
x

ey
dx

dy

dx

yd 4

2

2

65 =+−     ------------(1) 

Let     mxey =  is the solution of (1), then auxiliary equation is  

0652 =+− mm  ⇒  m = 2, 3 
xx ececFC 3

2

2

1 +=⋅⋅  

xx
ee

DD
IP

44

2 62016

1

65

1

+−
=

+−
=⋅  x

e
4

2

1
=   

The general solution of differential equation is  

y = CF + PI   xxx
eecec

43

2

2

1
2

1
++=  . Where  arbitrary   , 21 cc  
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Q.129 (i)  Find a unit vector perpendicular to both the vectors k̂3ĵ2î +−  and k̂ĵ2î −+ . 

 

  (ii)  If b̂ and â  are unit vectors inclined at an angle θ , then prove that  

               b̂â  
2

1

2

θ
sin −=    

  (iii) Find the moment of the couple formed by the forces k̂î5 +  and k̂î5 −−  acting at the 

points ( )2 1, 9, − and ( )1 ,2 3, −  respectively.  (14) 

   

  Ans: 

(i) Let the unit vector perpendicular to both the vectors is ckbjaiC ++=  

Let       kjiA 32 +−=  , kjiB −+= 2  

A  and C  are perpendicular to each other 

0=⋅⇒ CA  ( ) ( ) 032 =++⋅+−⇒ ckbjaikji  

032 =+−⇒ cba   ------------------(1) 

Also  B  and C  are perpendicular  

0=⋅⇒ CB  ( ) ( ) 02 =++⋅−+⇒ ckbjaikji  

02 =−+⇒ cba    -------------------(2) 

from (1) and (2) 

221362 +
=

+
=

−

cba
 

)(
444

say
cba

λ===
−

 

λλλ 4c    ,4b   ,4 ==−=⇒ a   ( ) kjiC λλλ 444 ++−=⇒  

( ) ( ) ( )222
444 λλλ ++−=⇒ C  222 161616 λλλ ++= λ34=  

unit normal vector  

C

C
=

λ

λλλ

34

444 kji ++−
=  

3

kji ++−
=     

(ii) θθ coscos11ˆˆ =⋅⋅=⋅ ba  

Now  ( )22
ˆˆˆˆ baba −=−   ( ) ( ) baba ˆˆ2ˆˆ

22
⋅−+=  θcos211 −+=   









−−=

2
sin2122 2 θ

 
2

sin4 2 θ
=  

 
2

2 ˆˆ
2

sin4 ba −=∴
θ

   ba ˆˆ
2

sin2 −=⇒
θ

  ba ˆˆ
2

1

2
sin −=⇒

θ
 

(iii) 
2211 frfrM ×+×=  

Here kjirkjir +−=+−= 23  ,29 21  

       kifkif −−=+= 5    ,5 21  

Now 
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1     0   5

2    1 9

        

11 −=×

kji

fr  kji 5 ++−=  

  

1-    0 5

1    2 3

        

22

−

−=×

kji

fr kji 1022 −−=  

.5kjiM −−=  

 

Q.130 Find the term independent of x in the expansion of  

   

15

2x

2
x3









−    (7) 

   

  Ans: 

Given 

15

2

2
3 





−

x
x . Let (r+1)

th
 term be independent of x. 

Now ( )
r

r

Cr
x

xT
r









−=

−

+ 2

15

1

2
315  ( ) rrr

C x
r

31515 2315 −− −=  

For this term be independent of x, we must have 

15-3r = 0 5=⇒ r , So, 6
th

 term is independent of x. 

  ( )510

6 2315
5

−= CT     5102315
5C−=    

 

Q.131 If  Π=++ CBA  prove that  

   
2

C
sin    

2

B
  cos  

2

A
  cos 21

2

C
  sin

2

B
  sin

2

A
  sin 222 −=−+   (7) 

   

  Ans: 

Given π=++ CBA  

2
sin

2
sin

2
sin 222 CBA

−+    






 −







 +
+=

2
sin

2
sin

2
sin 2 CBCBA

 








 −







 −
+=

2
cos

2
sin

2
sin 2 CBAA π

 






 −
+=

2
sin

2
cos

2
sin 2 CBAA

 








 −
+−=

2
sin

2
cos

2
cos1 2 CBAA

 






















 −
−−=

2
sin

2
cos

2
cos1

CBAA
 
















 −
−






 +
−−=

2
sin

22
cos

2
cos1

CBCBA π















 −
−






 +
−=

2
sin

2
sin

2
cos1

CBCBA
 




+−=

2
sin

2
cos

2
cos

2
sin

2
cos1

CBCBA
 


+−

2
sin

2
cos

2
cos

2
sin

CBCB
 

2
sin

2
cos2

2
cos1

CBA
⋅−=   

2
sin

2
cos

2
cos21

CBA
−=  
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Q.132 If  bαaβz  bβaα y  b,ax +=+=+=  where β α,  are complex cube roots of unity show that 

33 baxyz += .   (7) 

 

  Ans: 

Given βα bay    , +=+= bax  

and αβ ba +=z   

Let 2, ww == βα  
2, bwawybax +=+=  

bwawz += 2  

Now ))()(( 22 bwawbwawbaxyz +++=  

[ ]423232)( abwabwwbwaba ++++=  

( ) ( )[ ]wwabbaba ++++= 222  

( )( )abbaba −++= 22  
33

ba +=  

 

Q.133 If the roots of the equation  ( ) ( ) ( ) 0acbxbca2xabc 2222 =−+−−−    be equal prove that 

either abc3cbaor  0a 333 =++= .   (7) 

 

  Ans: 

Given that the roots of  

( ) ( ) ( ) 02 2222 =−+−−− acbxbcaxabc  are equal. 

⇒The discriminant of the equation is zero 

 ( ) ( )( ) 044 2222 =−−−− acbabcbca  

or ( ) ( ) 02 233222224 =+−−−−+ bcaacabcbbcacba 03 2334 =−++ bcaacaba  

[ ] 03333 =−++ abccbaa  abccbaaeither 3or   0    333 =++=⇒  

 

Q.134 Find the derivative of 2xsin  from the first principles. (7) 

 

  Ans: 

let ( ) .sin 2xxf = Then 

( ) ( ) ( )
h

xfhxf
xf

dx

d
h

−+
= →

lim

0  

( )
h

xhx
h

22

lim

0

sinsin −+
= →  

h

hhxxhhx

h








 ++







 +

= →

2

22
cos

2

2
sin2

222

lim

0  
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 +








 +








 +

→
2

2

2

2

2

2
sin2

2

lim

0

hx

hx
h

hhx

h 






 ++
⋅

2

22
cos

22
hhxx

 = h)(2x      lim

02

2

lim

0

2

2

2

2
sin

+
→→ ⋅

+








 +

hh
hx

h

hhx

 








 ++
⋅ →

2

22
cos

22
lim

0

hhxx
h  22 cos2cos21 xxxx =⋅⋅=  

  

Q.135 Take A semicircle with a rectangle on its diameter as shown in the figure below.  If the 

perimeter of the figure is 20 feet, find its dimension in order that its area may be maximum.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     (7) 

  Ans: 

Let ABCD consists of a rectangle and let the semi-circle be described on side AB as diameter. 

Let AB=2x  and AC = 2y. Let  P be the perimeter and A be the area of fig. then  

xyxP π++= 42     ------------------(1) 

2
)2)(2(

2
x

yxA
π

+= ------------------(2) 

2
4

2
x

xyA
π

+=   [ ] [ ]20Piven         
2

220
2

=+−−= G
x

xxx
π

π   
2

220
2

22 x
xxx

π
π +−−=  

2
220

2
2 x

xx
π

−−= , xx
dx

dA
π−−= 420 , π−−= 4

2

2

dx

Ad
 

For maxima or minima,   0=
dx

dA
, Thus 0)4(20 =+− xπ  

π+
=⇒

4

20
x  

 

Also 04
2

2

<−−= π
dx

Ad
 for all values of x. Thus, A is maximum when  

π+
=

4

20
x . From(1), 









+
++









+
=

π
π

π 4

20
4

4

20
220 y  
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  ( ) y4
4

20
2 +









+
+=

π
π

π

π

+

+
−=⇒

4

)2(20
204y  

    
( ) ( )

π

ππ

+

+−+
=

4

220420
 

π

ππ

+

−−+
=

4

20402080
 

π+
=

4

40
4y

π+
=

4

10
y . So, dimensions of rectangle are   

ππ +
=

+
=

4

20
2y   ,

4

40
2x  and semicircle top has radius 

π+4

20
  

 

Q.136 Evaluate ( ) 





 −++

∞→
x1xx            Lt 2

x
.  (6) 

   

  Ans: 

[ ]xxxx −++∞→ 12lim   
( )















+++

−++
= ∞→

xxx

xxx
x

1

1

2

2
2

2
lim  









+++

−++
= ∞→

xxx

xxx
x

1

1

2

22
lim  










+++

+
= ∞→

xxx

x
x

1

1

2

lim  

Divide by x 





















+







++

+
= ∞→

1
11

1

1
1

2

lim

xx

x
x

1001

1

+++
=   

2

1

11

1
=

+
=    Ans. 

  

Q.137 The rectangular co-ordinates of a point on the curve are 

θsin3sinθy  θ,cos3cosθx 33 −=−= .  Find the equation of the normal at any point on the 

curve and show that at the point with  
4

π=θ  , the normal passes through the origin. 

  (8) 

  Ans: 

Here θθ 3coscos3 −=x , θθ 3sinsin3 −=y  

θ

θ

d
dx

d
dy

dx

dy
=

θθθ

θθθ

sincos3sin3

cossin3cos3
2

2

+−

−
=  

( )
( )θθ

θθ
2

2

cos1sin3

sin1cos3

−−

−
=  

θ

θ
3

3

sin

cos−
= Equation of normal is  

( )11 xx
dy

dx
yy −

−
=−  , 

θ

θ
θθ

3

3
3

cos

sin
sinsin3 =+−y ( )θθ 3coscos3 +−x        

4
t 

π
θ =A , 

22

1

2

3

22

1

2

3
+−=+− xy  



DE01 / DC01                                          MATHEMATICS-I 

 95 

  xy =  ⇒  The equation of normal passes through origin, 

 

Q.138 Show that the curves ax4y2 =  and 32 x4ay =  intersect each other at  point (a, 2 a) at an 

angle 
2

1
tan 1− .   (7) 

   

  Ans: 

Solving for (x,y) 

322 4ay    ,4 xaxy ==  

( ) 344 xaxa = , 32 44 xxa = , ax = ay 2=  and 0,0 == yx  

A point of intersection is (a,2a) 

Now, 








+

−
= −

21

121

1
tan

mm

mm
θ   

Here slopes at point )2,( aa  are  1
2

4
1 ==

y

a
m and 3

4

12

2

12
2

22

2 ===
a

a

ay

x
m  









=








=









+

−
= −−−

2

1
  tan

4

2
tan

31

13
tan 111θ  

   

Q.139 Differentiate 
2

1

x1

x2
sin

+

−  with respect to 
2

2
1

x1

x1
cos

+

−− . (7) 

  Ans: 

Let  
2

1

1

2
sin

x

x
u

+
= − , 

2

2
1

1

1
cos

x

x

+

−
= −ν  

Let θtan=x , xu
1tan22 −== θ , x

1tan2 −=ν vu =⇒     1=∴
dv

du
 

 

Q.140 Prove that the straight line joining the mid-points of two non-parallel sides of a trapezium is 

parallel to the parallel sides.  (7) 

 

  Ans: 

Let ABCD be the given trapezium. Let the position vectors of A,B,C and D with reference to 

some origin O be  d  ,, andcba  respectively. 

Let P and Q be the mid-points of AD and BC respectively. Then, the position vectors of P and 

Q are  

   
2

b
 and   

2

cda ++
 respectively we have ,    a-bAB = and dcDC −=  

Since  DC  is parallel to AB , Therefore there exists a scalar λ  



DE01 / DC01                                          MATHEMATICS-I 

 96 

such that 

 =DC λ AB  ⇒   ( )abdc −=− λ    -------------(1) 

Now =PQ position vector of Q-position vector of P 

= 








 +









 +

2

a
 - 

2

dcb
  = ( ) ( )[ ]dcab −+−

2

1
    ( ) ( )[ ]abab −+−= λ

2

1
 

( )( )ab −+= 1
2

1
λ  ( )AB1

2

1
+= λ   ----------------(2) 

This shows that PQ is parallel, to AB. But, AB is parallel to CD,  

Therefore PQ is parallel to CD 

 

Q.141 Find a unit vector that is perpendicular to both the vectors  

                              
→→→→

→→→→

+−=

++=

2kj2ib

k3j4ia
                                                                (7) 

  Ans: 

=a 4i+3j+k. 

=b 2i-j+2k 

2

1

1

3

2

4

kji

ba

−

=×  =i [ ]−+16 j [ ]+− 28 k [ ]64 −−  =7i-6j-10k 

1851003649 =++=× ba  

185

267
ˆ

kji

ba

ba
n

−−
=

×

×
=  

 

Q.142 Find the square root of  12-6i.   (7) 

 

  Ans: 

Let z be the square root of 12-6i 

then iyxziz +=−=        ,6122    or   iixyyx 612222 −=+−  

3    ,1222 −==−⇒ xyyx         536   5362 +±=⇒+=⇒ xx  

536

3

+±

−
=y  

 

Q.143 Evaluate the integral  
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( ) ( )

dx
2x2x

13x
2∫

+−

+
  (7) 

   

  Ans: 

( ) ( )∫
+−

+
dx

xx

x

22

13
2

 

( ) ( ) ( )22
2222

13

−
+

−
=

+−

+

x

B

x

A

xx

x

2+
+

x

C
   

( )( ) ( ) ( )2
222213 −++++−=+⇒ xCxBxxAx Putting 2=x  we get B=

4

7
 

Putting 2−=x  we get C=
16

5−
 

Comparing  coefficients of 2
x  on both sides of the identity. we get 

A+C=0
16

5
=⇒ A  

( ) ( ) ( )
−

−
⋅+

−
⋅=

+−

+
⇒

22
2

1

4

7

2

1

16

5

22

13

xxxx

x

( )216

5

+x
 

( ) ( )∫ +−

+
⇒ dx

xx

x

22

13
2

 =
( )∫ ∫

−
+

− 2
24

7

2

1

16

5

x

dx
dx

x ∫ +
−

216

5

x

dx
 

=
16

5
log ( )

( )24

7
2

−
−−

x
x - ( ) cx ++ 2log

16

5
 

 

Q.144 Evaluate the definite integral 

   ∫
π

+0
2

dx
xcos1

xsinx
  (6) 

   

  Ans: 

Let 

I= ∫ +

π

0

2cos1

sin
dx

x

xx
--------------(1) 

I=
( ) ( )

( )∫ −+

−−
π

π

ππ

0

2cos1

sin
dx

x

xx
 

=
( )
∫ +

−
π π

0

2cos1

sin
dx

x

xx
-------------(2)  

Adding  1 and 2, we get 

2I=
( )
∫ +

+−
π π

0

2cos1

sin
dx

x

xxx
 = ∫ +

π

π
0

2cos1

sin
dx

x

x
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I= ∫ +

ππ

0

2cos1

sin

2
dx

x

x
 

 dtxdxtx =−= sin , cosLet    

When 1,0 == tx  

       1, −== tx π  

I= ∫
−

+
+

−
1

1

212 t

dtπ
 = ( ) 1

1

1tan
2

−

+
−−

t
π

 ( ) ( )[ ]1tan1tan
2

11 −−
−

=
π

 =
4442

2ππππ
=





−−

−
 

 

Q.145 Find the area bounded by the parabola ay4x2 =  and  the curve 
22

3

a4x

a8
y

+
= , where a > 0.

  (8) 

  Ans: 

The curve
22

3

4

8

ax

a
y

+
= is symmetrical about y-axis. Equating to zero the coefficient of the 

highest power of x in the given equation, we find that y=0  i.e x-axis is an asymptote of the 

curve. Also this curve cuts the  

y-axis at (0, 2a). Solving the two given equations 
22

2
2

4

8
    4

ax

a
yandayx

+
== we get their 

points of intersection as ( )aa,2±  

                        

Now the required area OBACO 

= ×2  area OAC (By symmetry) ×= 2  [area OACE –area OCE] 









−

+
×= ∫∫

aa

dx
a

x
dx

ax

a
2

0

22

0

22

3

44

8
2 ∫∫ −

+
=

aa

dxx
aax

dx
a

2

0

2

2

0

22

3

2

1

4
16  

aa
x

aa

x

a
a

2

0

32

0

13

32

1

2
tan

2

1
16 








−





= −

3

8

2

1

4
8

3
2 a

a
a ×−×=

π
 

3

4
2

2
2 a

a −= π 2

3

4
2 a




 −
= π  
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Q.146 Solve the differential equation 

    dx.   yxydxxdy 22 +=− .                                                      (7) 

   

  Ans: 

Given 

dxyxydxxdy ⋅+=− 22  

x

yyx

dx

dy ++
=

22

 

It is homogeneous differential equation 

Putting   y=
dx

dv
xv

dx

dy
vx +=⇒    

x

vxxvx

dx

dv
xv

++
=+

222

 

vv
dx

dv
xv ++=+ 21  

21 v
dx

dv
x +=  

x

dx

v

dv
=

+ 21
 

Integrating both sides, we get  

∫ ∫=
+ x

dx

v

dv

21
           

log [ ] cxvv loglog1 2 +=++  

or cxvv =++ 21   or  cx
x

y

x

y
=++

2

2

1 or 222
cxyxy =++  

 

Q.147 Find 
dx

dy
, where 

1x1x

1x1x
y

22

22

−−+

−++
=   .                                               (7) 

   

  Ans: 

We have 

  y
11

11
22

22

−−+

−++
=

xx

xx
 

[ ][ ]
[ ][ ]11 11

11 11
2222

2222

−++−−+

−++−++
=

xxxx

xxxx
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( ) ( ) ( )( )
11

11211
22

2222

+−+

−++−++
=

xx

xxxx
 

2

122 42 −+
=

xx
 

142 −+= xxy  

12

4
2

4

3

−
+=

x

x
x

dx

dy
  

1

2
2

4

3

−
+=

x

x
x               

 

Q.148 Solve the differential equation 

 ( ) y3x
dx

dy
yx +=−  (7) 

  

 Ans: 

         
yx

yx

dx

dy

−

+
=

3
------------(1) 

Homogeneous differential equation  

Let         vxy =  

              
dx

dv
xv

dx

dy
+=  

(1)becomes  

vxx

vxx

dx

dv
xv

−

+
=+

3

v

v

−

+
=

1

31
 

v
v

v

dx

dv
x −

−

+
=

1

31

v

vvv

−

+−+
=

1

31 2

v

vv

−

++
=

1

21 2

 

Separating the variables  

x

dx
dv

vv

v
=

++

−

12

1
2

 

on integration 

∫ ∫=
++

−

x

dx
dv

vv

v

12

1
2

 

∫ ∫=
+

−

x

dx
dv

v

v
2)1(

1
 

Let 

11 −=⇒=+ tvtv , dv = dt 

∫ ∫=
+−

x

dx
dt

t

t
2

11
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∫ ∫ ∫=−
x

dx
dt

tt

dt 1
2

2
 

cxt
t

loglog
2

=−
−

 

t
tcx

2
log

−
= ( )

1

2
1log

+

−
=+⇒

v
vcx  

      ( )
xy

x
xyc

+

−
=+

2
log           

  

Q.149 Two stones are thrown up from the ground simultaneously. The equation of  motion for the first 

stone  is  s= 19.6 t – 4.9 t
2   

and for the second stone it is  s = 9.8 t – 4.9 t
2 

.
  
What is the height of 

the second stone from the ground, when the height of  the first stone is maximum.   

 (7) 

 Ans: 

t
dt

ds
8.96.19 −= , 0=

dt

ds
 

⇒ 08.96.19 =− t  

or .sec2=t  

Since  08.9
2

2

<−=
dt

sd
 

S is maximum when t = 2sec. 

Then after 2 sec. the height of the second stone from the ground is 

49.428.9 ×−×=S   6.196.19 −=   0=  

and the maximum height of the first stone is 

49.426.19 ×−×=S   6.192.39 −=   6.19=  

  

Q.150 Find real values of x and y if yx i3 2+−  and i4yx2 ++  are complex conjugate to each 

other.    (7) 

   

  Ans: 

 Since iyxandyix 43 22 +++−  

 are complex conjugates, therefore iyxyix 43 22 ++=+−  
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( )( )

4,14,1

1,4),(

101

014043

4
3)(4

)(343

2

2224

2

22

222

−=−=−==

±=−=

±=⇒=−⇒

=−+⇒=−+⇒

−=−⇒−=

−=+⇒−+=+−⇒

yxandyxHence

xwhenyiiFrom

xx

xxxx

x
xiiyxand

iyxiyxyix

KK

K

 

 

Q.151 Evaluate ........2222 ++++ .  (7) 

   

  Ans: 

( )( )
21

012022

022

2...............222

2

22

=−=⇒

=+−⇒=−+−⇒

=−−⇒+=⇒

+=⇒+++=

xorx

xxxxx

xxxx

xxx

Let

 

But the given expression is positive hence   2=x  

 

Q.152 Show that the coefficient of nx  in the expansion of ( ) n2x1+  is double the coefficient of 

nx  in the expansion of  ( ) 1n2x1 −+ .   (7) 

   

  Ans: 

Let A and B be the coefficients of  n
x  in the binomial expansions of ( ) n

x
2

1+  and  ( ) 12
1

−
+

n
x  

respectively, Then 

BAA
nn

n
nB

nn

n

nnn

nn

nn

n
nA

n

n

c

c

2
2

1

!)!1(

)!12(
12

!)!1(

)!12.(2

!)!1(

)!12.(2

!!

!2
2

=⇒=
−

−
=−=

−

−
=

−

−
===

 

 

Q.153 Resolve into partial fractions 
( )( )
( )( )dxcx

bxax

−−

−−
, assuming a, b, c and d are distinct.  (7) 

  Ans: 

( )( )
( )( )

( )
( )

( ) ( )
( )( )

( ) ( )( )
dxcd

dbda

cxcd

bcca

dxcx

cdabxbadc

cdxdcx

abxbax

dxcx

bxax

−−

−−
+

−−

−−
+=

−−

−+−−+
+=

++−

++−
=

−−

−−

1
.

1
.

)(
1

1
2

2

 

Q.154 Find the general solution of the equation αsin θsin = . (7) 
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  Ans: 

( )

( ) Z

or

Zmmorm

ZmmOrm

Or

n
∈−+=⇒

=

+=⇒

∈−+=+=⇒

∈+=
+

=
−

⇒

=






 +
=

−
⇒

=






 +







 −
⇒

=−⇒

n  ,  1n 

 - )   of multiple odd(any    

)   of multipleeven (any   

)12(2

2
12

22

0
2

cos0
2

sin

0
2

cos
2

sin2

0sinsin

απθ

απθ

απθ

απθαπθ

παθ
π

αθ

αθαθ

αθαθ

αθ

 

 

Q.155 If A, B and C are the angles of a triangle, show that 

1
2

A
tan

2

C
tan

2

C
tan

2

B
tan

2

B
tan

2

A
tan =++ . (7)  

   

  Ans:  

=

22

22

22

2

2

2

2
tan

2
tan

22

2

2
tan

2
tan

2
tan

2

2

2

2

2
tan

2
tan

2
tan

2
tan

2
tan

2
tan

2
tan

ACosCCos

ASinCSin

CCosACos

BCos

BCos

BSin

AC
CCosACos

CA
Sin

B

AC
CCos

CSin

ACos

ASinB

ACCBBA

+













=

+

























 +

+













+=

++

 

=

22

222
CCosACos

ASinCSinBSin +
 

=

22

2222

CCosACos

ASinCSin
CA

Sin +






 +
−π

 

=

22

222

CCosACos

ASinCSin
CA

Cos +






 +
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= 1

22

222222 =
+−

CCosACos

CSinASinCSinASinCCosACos
 

 

Q.156 Find the area of a triangle whose angular points are ( )1 ,1K + , ( )3 ,1K2 +  and ( )2K ,2K2 + .  

Find for what value of K, these points will be collinear.  (7) 

 

  Ans: 

Here  

kykxykxykx 2,22,  3,12,  1,1 332211 =+==+==+=
 

Area of Triangle 

( ) ( ) ( ){ }[ ]213132321
2

1
yyxyyxyyx −+−+−=  

( )( ) ( )( ) ( )( )[ ]

[ ] [ ]232
2

1
44142233

2

1

31221212231
2

1

222 −−=−−−+−−+=

−++−++−+=

kkkkkkk

kkkkk

 

Three points are collinear if Area of Triangle is zero. 

      2     
2

1
   0)2)(12(       0232 2 =−=⇒=−+⇒=−−⇒ korkkkkk  

  

Q.157 If p is the length of perpendicular from the origin on a straight line whose intercepts on the 

axes of x and y are a and b respectively, show that 
222 b

1

a

1

p

1
+= .   (7) 

  Ans: 

The given line is  

)1(01 K=−+⇒=+ abaybx
b

y

a

x
 

P = length of perpendicular from the origin to (1) 

22

|)0()0(|

ab

abab

+

−+
=      =

22
ab

ab

+
 

22222

22

222

22

2 111
    

1
    

baPba

ab

Pab

ba
P +=⇒

+
=⇒

+
=  

 

Q.158 Find the equation of the circle which passes through the points ( )2 ,1−  and ( )2- ,3  and has 

its centre on the line x = 2y.  (7) 

 

  Ans: 

Let the equation of the required circles be 

)1(02222
L=++++ cfygxyx  

It passes through  (-1,2) and  (3,-2) 
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5-2g+4f+c=0........................(2) 

13+6g-4f+c=0......................(3) 

The centre (-g, -f)   of (i) lies on x=2y
 

   ∴ (4)    ....................   2gor    2 ffg =−=−  

Solving (2), (3) and (4), we get  

5,1  ,2 −=−=−= cfg     

From (1), equation is 052422 =−−−+ yxyx  

Q.159 Find the vertex, the axis, the focus and latus rectum of the parabola x4y4y2 += . 

  (7) 

  Ans: 

            The given equation is yxy 442 +=  

            )(..........)1(4)2( 2 ixy +=−⇒  

Shifting the origin to the point (-1,2) without rotating  the axes and denoting the coordinates               

with   respect to new axes by X and Y, we have 

           2,1 −=+= yYxX   .............(ii) 

            Using these relations in equation (i) it reduces to  

            XY 42 = ......................................(iii) 

            Here 144 =⇒= aa   

            Vertex:  The coordinates of vertex with new axes are  X=0, Y=0 

            so, coordinates of the vertex with respect to old axes are (-1,2)  

            Focus: The coordinates of the focus w.r. to new axes are 

X=1, Y=0 

            So, Coordinates of the focus w.r. to old axes are (0,2) 

            Axis: Equation of the axis of the  parabola w.r. to new axes is  Y=0 

            So, equation of  axis w.r. to old axes is y=2 
               Latus  rectum: 

            The length of  latus rectum =4 

 

Q.160 If ,k3j2iA ++=
→

 kj2iB ++−=
→

 and ,ji3C +=
→

 find λ  such that 
→→

λ+ BA  is 

perpendicular to 
→
C .  (7) 

   

   Ans: 

Given    kjiBandkjiA ++−=++=
−−

232  

5050223301).22(3)1(

0  .lar perpendicu are           

)3()22()1(

=⇒=−⇒=++−⇒=++−⇒

=







+⇒+

++++−=+

−−−−−−

−−

λλλλλλ

λλ

λλλλ

CBACandBABecause

kjiBA

 

 

Q.161 Find a unit vector normal to the plane of the vectors k4j2i 3A +−=
→

 and k2ji B −+=
→

.  

  (7) 
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  Ans: 

Given  kjiA 423 +−=
→

 and kjiB 2−+=
→

,   Unit normal vector 

||
−−

−−
∧

×

×±
=

BA

BA
n  

−−

× BA =

211

423

−

−

kji

[ ] [ ] [ ] kjkji 510234644 +=++−−−−=  

−−

× BA         = 25100 +          =  125  

125

510 kj
n

+
±=

∧

  
5

2 kj +
±=  

  

Q.162 If y = 
22

22
1

x1x1

x1x1
tan

−−+

−++−  .  Show that 
4x1

x

dx

dy

−
−=  . (7) 

   

  Ans: 

Given 













−−+

−++
= −

22

22
1

11

11
tan

xx

xx
y  

Putting θ2cos2 =x  

y =












−−+

−++−

θθ

θθ

2cos12cos1

2cos12cos1
tan 1   =













−

+−

θθ

θθ
22

22
1

sin2cos2

sin2cos2
tan  

= 






−

+−

θθ

θθ

sincos

sincos
tan 1 = 1tan −








−

+

θ

θ

tan1

tan1
= 
















+− θ

π

4
tantan 1  

= 21cos
2

1

44
x

−+=+
π

θ
π

 

y = 21cos
2

1

4
x

−+
π

⇒
41 x

x

dx

dy

−

−
=  

 

Q.163 Show that for all values of n, the curve 2
b

y

a

x
nn

=







+








 touches the straight line 

2
b

y

a

x
=+  at the point ( )b,a .  (7) 

   

  Ans: 

2=







+








nn

b

y

a

x
 

Differentiate both sides 
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2.2)(b-y

),(at    tangent of  

0
1

.
1

.
),(

11

=+⇒=+⇒−−=

−=⇒=




+








−−

b

y

a

x
abaybxax

a

b

baEquation

a

b

dx

dy

dx

dy

bb
y

n
aa

x
n

ba

nn

 

 

                  

Q.164 Find the maximum and minimum values of ( ) ( )( )( )3x2x1xxf −−−= . (7) 

 

  Ans: 

11123
)(

       6116)( 223 +−=⇒−+−= xx
dx

xdf
xxxxf     

For maxima and minima 

0
)(

=
dx

xdf
  011123 2 =+−⇒ xx

6

13214412 −±
=⇒ x   =

6

1212 ±
 

6

3212 ±
= .  ⇒

3

36 ±
=x  

Again  126
)(

2

2

−= x
dx

xfd
 At 

3

36 +
=x  

  

12
3

36
6

)(
2

2

−






 +
=

dx

xfd
= 123212 −+ = 032 >  

minima is  )(,
3

36
    x xfAt

+
=  and minimum value is  

9

32
)(

−
=xf  

 

At 
3

36 −
=x  

12
3

36
6

)(
2

2

−






 −
=

dx

xfd
= 123212 −− = 032 <−  

At 
3

36 −
=x , f(x) is maximum and maximum value is  

9

32
)( =xf  

 

  

Q.165 Integrate the following: 

   (i)    
x1x

dx

−+
∫ .  

   (ii)   dx
x1

xtanx

2

12

+

−

∫ .  (3 + 4) 
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  Ans: 

        (i) 
Given ∫

−+ xx

dx

1
∫ −+

++
⇒ dx

xx

xx

)1(

1
= ∫ ∫++ dx 1 xdxx  

 
=

( )
cx

x
++

+
2

32
3

3

2

3

12
 

        (ii) Given  

 

∫ +

−

dx
x

xx
2

12

1

tan
 

 
Let x

1tan −=θ θtan=⇒ x , dx
x

d
21

1

+
=θ  

 = θθθ d  .tan 2

∫  = ∫ − )1(sec2 θθ   θd = ∫ ∫− θθθθθ dd2sec  

 
= ∫ −−

2
tan.1tan.

2θ
θθθθ d = ∫ −−

2
tantan

2θ
θθθθ d  

 
=

2
|cos|logtan

2θ
θθθ −− = cxxxx +−+− −− 2121 )(tan

2

1
|1|log

2

1
tan  

 

Q.166 Find the area enclosed by the parabolas ax 4y2 =  and ay 4x2 = . (7) 

 

  Ans: 

 
 

The equations of the given curves are   

)....(....................4,    .(i)....................  4 22 iiayxaxy ==  

The points of intersection of (i) and (ii) are ayaxandyx 4,40,0 ====  

So, the two curves intersect at (0,0) and (4a,4a) 

The region whose area we have to find is the shaded region. Here we slice this region into vertical strips. 

We observe that all vertical strips have lower end on the parabola ayx 42 =  and the upper end on the 

parabola axy 42 = , For the approximating  rectangle shown in fig, we have width 12 yy   , −∆ Lengthx  

and the area xyy ∆−= )( 12  

Since the approximating rectangle can move between 0=x  and x =4a,  

Thus  required area = ∫ −
a

dxyy

4

0

12 )(  = ∫ −
a

dx
a

x
ax

4

0

2

)
4

2(  

  =

a

a

x
x

a
4

0

3

2
3

123

4








− =

3

16 2
a

 sq. units. 
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Q.167 Find the volume of the solid of revolution obtained by revolving the ellipse 1
b

y

a

x

2

2

2

2

=+  

about its major axis.  (7)   

   

  Ans: 

   Volume of solid dx
a

x
bdxy

aa

∫∫ 







−==

0

2

2
2

0

2 12     2 ππ  

∫ −=
a

dxxa
a

b

0

22

2

2

)(
2π

  

a

x
xa

a

b

0

3
2

2

2

3

2








−=

π
 

2
3

2

23
3

2

2

3

4
  

3

2
.

b2
  

3

2
ab

a

a

a
a

a

b
π

ππ
==








−=   

 

Q.168 Solve the following equations :- 

  (i)       dy xcosydx ycosx 22 = .      

  (ii)     ( ) 0dx sin xydy x sec =−+ . 

  (iii)    x2sinxy4
dx

dy
4

dx

yd 2

2

2

+=+− .                (4+5+5) 

 Ans: 

            (i) xdyyydxx 22 coscos =  

 Separating the variables 

 
dy

y

y
dx

x

x
22 coscos

=  

 or  ydyyxdxx 22 secsec =  

 Integrating both sides 

 ∫∫ = ydyyxdxx 22 secsec  

 or  ∫ ∫ +−=− cydyyyxdxxx tantantantan.  

 or  cyyyxxx +−=− |cos|logtan|cos|logtan  is the required solution. 

          (ii) Given 

 0)sin(sec =−+ dxxyxdy  

 
⇒ xy

dx

dy
x sinsec +−= ⇒

x

x
y

xdx

dy

sec

sin

sec

1
=+ ⇒ xxyx

dx

dy
cossin.cos =+  

 
x

xdx

eeFI
sin

cos

.. =
∫

=  

 Solution is  

 ∫ += cxdxxeye xx cossin.sinsin  

 Let tx =sin , dtxdx =cos  

 

cexye

etedtetetdte

xx

ttttt

+−=

−=−=∫ ∫
sinsin )1(sin

.
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        (iii) 

( )

x
D

x
D

D
D

D

x
D

x
D

Dxx
DD

IP

exCCCF

mmmEA

xxy
dx

dy

dx

yd

x

2sin
4

1
.......

44
1

4

1

2sin
444

1

4
1

4

1
2sin

44

1
..

)(

2,20)2(044m   is  ..

2sin44

2

2
22

2

1
2

2

2

2

21

22

2

2

2

−













+








−+








−+=

+−−
+








+−=+

+−
=

+=

=⇒=−⇒=+−

+=+−

−

 

 

=

( )
8

2cos

2

3
2

4

1
....

8

2cos

2

3
2

4

1

2

2cos

4

1
2

4

2
2

4

1

22

21

22

x
xxexCCIPFCy

x
xx

x
xx

x +







++++=+=⇒

+





++=+





+−+=

 

is the general solution of differential equation. 

 

 

Q.169 Prove that 7 divides 12 n3 −  for all positive integers n. (7) 

 

  Ans: 

Let 1-2  )( 3n=nP ,  For 71812  P(1) ,1 3 =−=−==n  

which is divisible by 7 .  Let 7by  divisible is )(kP ,where k is a positive integer 

i.e. 12)( 3 −= kkP  is divisible by 7. We have to show that this relation is true for 1+= kn  

1- 2)1( )1(3 +=+ kkP     12 2 33k −=    122 - 2 2 3333k −+=   7 1]- [2 2 3k3 +=  

7 )18(2  )1( 3k +−=+kP  

Here 123 −k  is divisible by 7 and 7 itself divisible by 7. Thus P(k+1) is divisible by 7. Hence 

result is true for 1+k ,But it is true for 1=n . Thus it is true for every positive integer  

 

Q.170 Find the condition that the roots of equation 0cbxax2 =++  are equal. (7) 

   

  Ans: 

Let  of roots  theare  , βα 02 =++ cbxax  

a

acbb

2

42 −+−
=⇒α  and 

a

acbb

2

42 −−−
=β   

Now  βα =  

a

acacbb

2

4b-b-
  

2a

4 22 −
=

−+−
⇒   acacb 4b-  4 22 −=−⇒  
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042 2 =−⇒ acb 042 =−⇒ acb  

Q.171 Evaluate 






 π

12

5
tan .   (6) 

   

  Ans: 

o75 tan  
12

5
tan =







 π
   ( ) 3045tan oo +=     

30tan45tan1

tan30tan45
o−

+
=  

3

1
1

3

1
1

−

+

=    =
( )

32
2

324

13

13

13

13
2

+=
+

=
−

+
=

−

+
 

 

Q.172 If , cos 2
x

1
x θ=+  prove that θ=+ 3 cos 2

x

1
x

3

3 . (8) 

   

  Ans: 

θ=+ 2cos  
x

1
x  

Cubic both sides 

θ=







+ 3

3

cos 8  
x

1
x   ⇒

2

2

3

3 1
3

1
3

1

x
x

x
x

x
x +++    θ= 3cos8  

or θ=







+++ 3

3

3 8cos  
x

1
x3

x

1
x  ⇒ θ=θ−θ=+ 3cos2cos6cos

x

1
x 3

3

3  

 

Q.173 If a, b, c are lengths of sides opposite to angles A, B, C in a triangle ABC, then show that 

A cos bc 2cba 222 −+= .  (7) 

 

   Ans: 

 
When ∆ABC is an acute angled triangle.Draw perpendicular CD from C on AB 

In ∆ CAD, we have  AcosbAD
b

AD
Acos =⇒=  

In ∆CBD, we have 
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BcosaBD
a

BD
Bcos =⇒=  

In ∆CBD, 

Acosbc2cba

Acosb.c2bca

AD.AB2ACcAD.AB2)ADCD(ABa

AD.AB2ADABCD)ADAB(CDCB

CBBDCD

222

222

222222

222222

222

−+=⇒

−+=

−+=−++=

−++=−+=

=+

 

Q.174 Show that in a triangle ABC,  

   a sin (B – C) + b sin (C – A) + c sin (A – B) = 0,   

   where a , b, c are lengths of sides opposite to angles A, B, C. (7) 

 

  Ans: 

Let  .K
Csin

c

Bsin

b

Asin

a
===  

 L.H.S. 

 a sin(B-C)+ b sin (C-A)+c sin(A-B) 

= K sin A sin(B-C)+K sin B sin(C-A)+K sin C sin(A-B) 

= K[sin (B+C) sin (B-C)+sin(C+A) sin(C-A)+sin(A+B) sin(A-B)] 

= K(sin
2 

B-sin
2
C+ sin

2
C -sin

2
A+sin

2
A-sin

2
B] 

= K(0) 

= 0 = RHS 

Q.175 Find the condition that the points (1, 1), (3, 5) and (a, b) are collinear.         (7) 

 

  Ans: 

 Let  A= (1,1) ,B= (3,5) ,C= (a,b) 

The given points are collinear    if x1(y2-y3)+x2(y3-y1)+x3(y1-y2)=0 

  
12Or   

242  05335     0)51()1(3)5(1

−=−

−=−⇒=−+−+−⇒=−+−+−⇒

ab

abaabbabb
 

  

Q.176 Find equations of lines which pass through the point (4, 5) and make an angle o45  with the 

line 2x + y +1 = 0.  (7) 

 

  Ans: 

A line through point (4,5) is ).4(  5 −=− xmy  This makes angle 45
0
 with the line  

 ,012 =++ yx  whose slope is  -2. Therefore. 
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 tan 45
0
 =

m

m

21

2

m

±
 or  3,

3

1
221 −−=⇒±= mmmm  

 The required lines are 

)4(3)5(

)4(
3

1
)5(

−−=−

−−=−

xy

xy
 

Q.177 Find the equation of the circle concentric with the circle   

   09y6x4yx 22 =−−−+  and which passes through (-4, 5). (7) 

 

  Ans: 

Given circle is x
2
+ y

2
-4x-6y-9=0.  Its center is (-f,-g) =(2,3) 

The equation of circle whose center is (2,3) and radius r is (x-2)
2
+(y-3)

2
= r

2
 

It passes through (-4,5) ⇒(-4-2)
2
+(5-3)

2
 =r

2
     ⇒  36+4 = r

2
    ⇒ r

2
 = 40 

Required Circle is (x-2)
2
+(y-3)

2
=40 

 

Q.178 Show that 019xy8y2 =+−−  represents a parabola.  Find its focus, vertex and directrix.

  (7) 

  Ans: 

y
2
-8y-x+19=0  ⇒  (y-4)

2
 =(x-3) ..............(1) 

Let    Y = y-4,  X= x-3 (1) becomes  Y
2
=X,   which is a parabola.  

Here  4a=1 ⇒ 
4

1
=a  

Vertex: Vertex = (X=0, Y=0)   ⇒ (x-3=0, y-4=0)  ⇒ (x=3, y=4) So, Vertex = (3,4) 

Focus: (X=a, Y=0) ⇒ 







=−=− 04,

4

1
3 yx     ⇒ 








== 4,

4

13
yx  

Directrix:    Equation of directorix is  X= -a  ⇒ x-3= -
4

1
    ⇒ x = 

4

11
 

 

Q.179 Find 
x

x3 Sin
lim

0x→
.  (6) 

   

  Ans: 

x

xSin
Lim
x

3

0→
  = 

x

xSin
Lim
x 3

3
3

0→
   = 3.1   = 3 

Q.180 Examine the continuity of the function f(x) = [x], where [x] is greatest integer x≤ , x being any 

real number.                            (8) 

 

  Ans: 

Let a be any real number, then there exists an integer k such that k-1≤ a ≤ k,  
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Case1: a ≠k-1 

 (LHL at x=a) = [ ] 1)1()()(
000

−=−=−=−=
→→→−→

kkLimhaLimhafLimxfLim
hhhax

 

(RHL at x=a) = [ ] 1)1()()(
000

−=−=+=+=
→→→+→

kkLimhaLimhafLimxfLim
hhhax

 

and f(a)=k-1. Thus )()()( afxfLimxfLim
axax

==
+→−→

so, f(x) is continuous at x=a. 

Case2: a=k-1 

Now 2)1(lim)(lim
0

−=−−=
→−→

khkxf
hax

  while 1)(lim −=
+→

kxf
ax

 

Thus f(x) is not continuous at point a=k-1. Thus f(x) continuous at all points x≠ an  

integer while it is discontinuous at integer points. 

 

Q.181 Show that the semi verticle angle of a cone of maximum volume and a given slant height is 

2tan 1− .  (7) 

 

  Ans: 

 Let α  be the semi-vertical angle of a cone of given slant height l . Then, CO= lCosα , OA= l  

sinα . Let V be the volume of the cone.  

Then 

[ ]

[ ]ααα
π

ααα
π

α

ααππ

22
3

233

232

2
3

.2
3

3

1
)()(

3

1

CosSinSin

CosSinSin
d

dV

CosSinCOOAV

+−=

+−=

==

l

l

l

 

For maximum or minimum V, 0=
αd

dV
 

 

[ ]

( )

0
33

4

tan72
3

1

3

1
2tan2tan

possible)  (0  

202
3

3

2tan

2

2

233

2

2

2

2222
3

<−=








−=

=⇒=⇒=⇒

=

=⇒=+−⇒

=

l

l

l

π

α

ααπ
α

ααα

α

ααααα
π

α
d

Vd

Cos
d

Vd
Again

Cos

notSinor

SinCosCosSinSin

 

  Thus V is maximum when tan 2tan2 1−=⇒= αα  
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Q.182 Find the equation of tangent and normal to the curve 9xy 2 −=  at the point where it 

intersects the positive x-axis.  (7) 

 

  Ans: 

 The equation of given curve is    y=x
2
-9..............(1) 

 This cuts the x-axis at the point where y=0   ⇒ x
2
-9=0    ⇒ x=3 

 Point of contact = (3,0) Differentiating (1) w.r. to x, we get 

 ).(..............................2 iix
dx

dy
=  

 6
)0,3(

=








dx

dy
   

 Equation of tangent at  (3,0) is y-0 =6 (x-3) ⇒ y -6x+18=0 

 Evaluation of normal at (3,0) is y-0= 036)3(
6

1
=−+⇒−− xyx  

Q.183 Find a reduction formula for the integral dx xsinn
∫ . (7) 

   

  Ans: 

 Let In  = ∫ xdxnsin    = ∫
− xdxxn sinsin 1

  

 = ∫
−− −+− xdxxxnxx nn coscossin)1()cos(sin 21  

 = ∫
−− −+− xdxxnxx nn 221 cossin)1(cossin  

 = ∫ −−+− −− dxxxnxx nn )sin1(sin)1(cossin 221  

 = ∫∫ −−−+− −− xdxnxdxnxx nnn sin)1(sin)1(cossin 21  

 
xInxxInnI

InInxx

n

nn

nn

n

cos    .,,.........4,3   ,cossin)1(

)1()1(cossin

1

1

2

2

1

−==−−=

−−−+−=
−

−

−
−

 

Q.184 Evaluate    dx  
 xcossin x

sin x
2

0
+

∫

π

.   (7) 

  Ans: 

 Let   I= ∫
+

2

0

π

dx
CosxSinx

Sinx
………………….. (1) 
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 = ∫








−+








−









−

2

0

22

2
π

ππ

π

dx

xCosxSin

xSin

 = ∫
+

2

0

π

dx
xSinCosx

Cosx
……(2) 

 Now 

 2.I = ∫
+

+2

0

π

dx
CosxSinx

CosxSinx
   = ∫

2

0

π

dx    = 2
π    ⇒  I = 

4

π
 

Q.185 Find the area bounded by ax 4y2 =  and its latus rectum. (7) 

 

  Ans: 

 A rough sketch of the parobola is shown in Fig.  

Let S(a,o) be the focus and .'
SLL , be the latus rectum of the parabola y

2
=4ax. The required area 

is .'
LLOL Since the curve is symmetric about x-axis. So, required area = 2 area ( .''

OSLL ) 

 Here, we slice the area ''
OSLL  into vertical strips. For the approximating rectangle 

shown in fig. we have length =y, width = ∆x 

 Area = y ∆x = xax ∆ 4  

Since the approximating rectangle can move between x=0 and x=a 

∴Required area  = 2 Area ''
OSLL    =2 ∫

a

ax
0

dx  4  =  units sq. 
3

8 2
a

 

Q.186 Find the volume of the solid obtained by revolving the ellipse 1
b

y

a

x

2

2

2

2

=+ , about its major 

axis.  (7)  

   

  Ans: 

 Volume of solid dx
a

x
bdxy

aa

∫∫ 







−==

0

2

2
2

0

2 12     2 ππ  

∫ −=
a

dxxa
a

b

0

22

2

2

)(
2π

  

a

x
xa

a

b

0

3
2

2

2

3

2








−=

π
 

            2
3

2

23
3

2

2

ab
3

4
  

3

a2
.

a

b2
  

3

a
a

a

b2
π=

π
=








−

π
=  

Q.187 Solve the equation 
yx

yx

dx

dy

+

−
= .  (6) 

 Ans: 

yx

y-x
  

dx

dy

+
=  
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This is homogeneous equation  

Let  y=vx 

dx

dy
= v+x

dx

dv
 

⇒∴v+x
vxx

vx-x
  

dx

dv

+
=      ⇒ v+x

v1

v-1
  

dx

dv

+
=    ⇒  x v−

+
=

v1

v-1
  

dx

dv
        

= 
v1

v-v-v-1 2

+
 = 

v1

v-2v-1 2

+
 

Separating the variables  

x

dx
  dv 

2v-2v-1

v1
2

=
+

 

Integrating both sides 

∫∫ =
+

x

dx
  

v-2v-1

v1
2

dv .     Let  1-2v-v
2
 = t  on  LHS  ⇒ (-2-2v)dv=dt     

⇒ (1+v)dv= dt
2

1
−  

∴∴∴∴ ∫∫ =−  
d

  
t

dt

2

1

x

x
    ⇒  c og   ogogt 

2

1
lxll +=−     ⇒  ( ) xvv c log  21log

2

1 2 =−−−  

cx = (1-2v-v
2
)
-½

   
2

1

2

2y
 - 

2
1

−









−=

xx

y
    = 

2
1

2

22 2
−








 −−

x

yxyx
 

22 2 yxyx

x
cx

−−
=      12 c 22 =−− yxyxor    ⇒ ( ) 12 222 =−− yxyxc  

 

 

 

 


