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Note: The question paper is divided into three sections A, B and 
C. You are allowed to use a non-programmable calculator, 
however sharing of calculators is not allowed. 

{ZX}e : àíZ nÌ VrZ IÊS>m| E, ~r, Am¡a gr ‘| {d^m{OV h¡& AmnH$mo {~Zm 
àmoJ«mq‘J dmbo Ho$bHw$boQ>a Ho$ Cn¶moJ H$mo AZw‘{V h¡, naÝVw Ho$bHw$boQ>a 
Ho$ hñVm§VaU H$s AZw‘{V Zhr h¡&

 Section - A 8 × 2 = 16
(Very Short Answer Type Questions)

Note: Section ‘A’ contain 08 Very Short Answer Type Questions. 
Examinees have to attempt all questions. Each question is of 02 
marks and maximum word limit is thirty words.

 IÊS> - "A'
(A{V bKwCÎmamË‘H$ àíZ)

{ZX}e : IÊS> "E' ‘| 08 A{VbKwCÎmamË‘H$ àý h¢, narjm{W©¶m| H$mo g^r àýmo 
H$mo hb H$aZm h¢& àË¶oH$ àý Ho$ 02 A§H$ h¡ Am¡a A{YH$V‘ eãX gr‘m 
Vrg eãX h¢&
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1) (i) If z = x + iy is a complex number then prove that z – z = 2iy
  ¶{X z = x + iy EH$ gpå‘Ì am{e h¡ V~ {gÕ H$s{O¶o {H$ z – z = 2iy 

 (ii) Define Identity relations.
  VËg‘H$ g§~§YH$mo n[a^m{fV H$s{OE&

 (iii) Find the derivative of loge x with respect to x.
  loge x H$m x Ho$ gmnoj AdH$bZ H$s{OE&

 (iv) Evaluate (‘mZ kmV H$s{O¶o) x dx2

1

3

#

 (v) Define eccentricity of Ellipse.
  XrY©d¥V H$s CËHo$ÝÐVm H$mo n[a^m{fV H$s{O¶o&

 (vi) Write the co-ordinates of the point dividing the line joining two 
points A(x1, y1, z1) and B(x2, y2, z2) in the ratio m : n.

  {~ÝXþAm| A(x1, y1, z1) d B(x2, y2, z2) H$mo {‘bmZo dmbr aoIm H$mo 
m : n ‘| {d^m{OV H$aZo dmbo {~ÝXþ Ho$ {ZX}em§H$ {b{IE&

 (vii) Define the Triangle rule of vectors.
  g{Xem| H$m {Ì^wO {Z¶‘ n[a^m{fV H$s{OE&

 (viii) Write third law of Newton’s law of motion.
  Ý¶yQ>Z H$s J{V H$m V¥Vr¶ {Z¶‘ {b{IE&

 Section - B 4 × 8 = 32
(Short Answer Type Questions)

Note: Section ‘B’ contain 08 Short Answer Type Questions. Examinees 
will have to answer any four (04) questions. Each question is of 
08 marks. Examinees have to delimit each answer in maximum 
200 words.
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(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àý h¢, narjm{W©¶m| H$mo H$sÝhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 08 A§H$ H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¡&

2) Prove that ({gÕ H$s{OE) (1 + i)n + (1 – i)n  = 2 cos
n
4

1
n
2

r+

3) If function f : Q – {1} → Q where ( ) , { }f x
x
x

x Q
1

2 3
16 e=

-
-

-  

then prove that function f is one-one but not onto. 

 ¶{X ’$bZ f : Q – {1} → Q Ohm±  ( ) , { }f x
x
x

x Q
1

2 3
16 e=

-
-

-  V~ 

{gÕ H$s{O¶o {H$ ’$bZ EH¡$H$s h¡ na§Vw AmÀN>mXH$ Zht h¡&

4) Evaluate  (‘mZ kmV H$s{O¶o) sine bxdxax#
5) Find the equation of common tangent lines of circle x2 + y2 + 2ax = 0 

and parabola y2 = 2a(x – a).
 d¥V x2 + y2 + 2ax = 0 d nadb¶ y2 = 2a(x – a) H$s C^¶{ZîR> aoImAm| H$m 

g‘rH$aU kmV H$s{O¶o&

6) In what ratio does co-ordinate planes intersect the line joining points 
P(-2, 4, 7) and Q(3, –5, 8). Find the point of intersection of co-
ordinate planes and line.

 q~XþAm| P(-2, 4, 7) d Q(3, –5, 8) H$mo {‘bmZo dmbr aoIm H$mo {ZX}em§H$ 
g‘Vb {H$g AZwnmV ‘| {d^m{OV H$aVo h¢& {ZX}em§H$ g‘Vb Ho$ aoIm Ho$ 
gmW n[aÀN>oX q~Xþ ^r kmV H$s{O¶o&
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7) Prove that points , ,a b c a b c a b c2 3 2 3 3 4 2+ - + + + -v v v v v v v v v and 
a b c6 6- +v v v are coplanar.

 {gÕ H$s{O¶o {H$ q~Xþ , ,a b c a b c a b c2 3 2 3 3 4 2+ - + + + -v v v v v v v v v d 
a b c6 6- +v v v g‘Vbr¶ h¢&

8) If a particle starting from origin and moving in plane XOY such that 
velocity in direction of x axis is proportional to y and in direction of 
y axis is constant then find path of particle.

 EH$ H$U ‘yb q~Xþ go admZm hmoH$a XOY g‘Vb ‘| Bg àH$ma J{V‘mZ h¢ 
{H$ x- Aj {H$ {Xem ‘| doJ y Ho$ g‘mZwnmVr h¢ d y- Aj {H$ {Xem ‘| doJ 
AMa h¢ Vmo H$U H$m nW kmV H$s{O¶o&

9) Find the value of  
( )cos sina x b x

dx
2 2 2 2

0

x
2

+
#

  
( )cos sina x b x

dx
2 2 2 2

0

x
2

+
#   H$m ‘mZ kmV H$s{OE&

 Section - C 2 × 16 = 32
(Long Answer Type Questions)

Note:  Section ‘C’ contain 04 Long Answer Type Questions. Examinees 
will have to answer any two (02) questions. Each question is of 
16 marks. Examinees have to delimit each answer in maximum 
500 words.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àý h¢& narjm{W©¶m| H$mo H$sÝhr ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 16 A§H$mo H$m h¢, 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¡&

10) (a) Find derivative of sec x by first principle of derivative.
  AdH$bZ Ho$ àW‘ {gÕm§V go sec x H$m AdH$bZ kmV H$s{O¶o&

 (b) Find the derivative of loge a
x x a2 2+ +; E with respect to x.

  loge a
x x a2 2+ +; E H$m x Ho$ gmnoj AdH$bZ H$s{OE&

11) (a) If x = sin t and y = sin pt then prove that 

  0x
dx

d y
x
dx
dy

p y1 2
2

2
2- - + =^ h

  ¶{X x = sin t d y = sin pt V~ {gÕ H$s{O¶o {H$

  0x
dx

d y
x
dx
dy

p y1 2
2

2
2- - + =^ h

 (b) If  y e sina x1=
-

 then prove  that 

  (1 ) 2 1 ( ) 0x y n xy n a yn n n
2

2 1
2 2- - + - + =+ +^ h .

  ¶{X  y e sina x1=
-

 V~ {gÕ H$s{O¶o {H$

  (1 ) 2 1 ( ) 0x y n xy n a yn n n
2

2 1
2 2- - + - + =+ +^ h .
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12) (a) Find the limit of  lim
x

x x1 1
x 0

+ - -
"

  lim
x

x x1 1
x 0

+ - -
"   H$s gr‘m kmV H$s{O¶o&

 (b) Evaluate (‘mZ kmV H$s{O¶o) 
cos

sin

x

x x
dx

1 2

0
+

r

#

13) (a)  Prove that a b c a b c# # # #=v v v v v v^ ^h h  if and only if 
a c b 0## =v v v^ h  or av and cv are collinear.

  {gÕ H$s{O¶o {H$ a b c a b c# # # #=v v v v v v^ ^h h  ¶{X d Ho$db ¶{X
  a c b 0## =v v v^ h  ¶m av Am¡a cv g‘aoIr¶ h¢&

 (b) Find the equation of plane passes through point (4, 2, 4)

  and perpendicular to planes 2x + 5y + 4z + 1 = 0 and 

  4x + 7y + 6z + 2 = 0.
  q~Xþ (4, 2, 4) go JwOaZo dmbo Ed§ g‘Vb 2x + 5y + 4z + 1 = 0
  VWm 4x + 7y + 6z + 2 = 0 Ho$ bå~dV g‘Vb H$m g‘rH$aU 
  kmV H$s{O¶o&


