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 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na 
{bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >29 àíZ h¢ & 

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| & 
 Bg  àíZ-nÌ  H$mo n ‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©• 
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gm_mÝ` {ZoX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) Bg àíZ-nÌ _§| 29 àíZ h¢ & 

(iii) IÊS> A Ho àíZ g§. 1 – 4 VH$ A{V bKw-CÎma dmbo àíZ h¢ Am¡a àË`oH$ àíZ Ho$ 
{bE 1 A§H$ {ZYm©[aV h¡ & 

(iv) IÊS ~ Ho àíZ g§. 5 – 12 VH$ bKw-CÎma dmbo àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE 
2 A§H$ {ZYm©[aV h¢ & 

(v) IÊS> g Ho àíZ g§. 13 – 23 VH$ XrK©-CÎma  I àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ 
àíZ Ho$ {bE 4 A§H$ {ZYm©[aV h¢ & 

(vi) IÊS> X Ho àíZ g§. 24 – 29 VH$ XrK©-CÎma  II àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ 
àíZ Ho$ {bE  6 A§H$ {ZYm©[aV h¢ & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) This question paper contains 29 questions. 

(iii) Questions No. 1 – 4 in Section A are very short-answer type 

questions carrying 1 mark each. 

(iv) Questions No. 5 – 12 in Section B are short-answer type 

questions carrying 2 marks each. 

(v) Questions No. 13 – 23 in Section C are long-answer I type 

questions carrying 4 marks each. 

(vi) Questions No. 24 – 29 in Section D are long-answer II type 

questions carrying 6 marks each. 
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IÊS> A 
SECTION A 

àíZ g§»`m 1 go 4 VH$ àË`oH$ àíZ H$m 1 A§H$ h¡ & 
Question numbers 1 to 4 carry 1 mark each. 

1. {H$gr aoIm AB Ho$ H$mVu` g_rH$aU 
3–

z–3

2

2y

3

1–x2



  h¢ & aoIm AB 

Ho$ g_m§Va EH$ aoIm Ho$ {XH²$-AZwnmV kmV H$s{OE &  

The cartesian equations of a line AB are 
3–

z–3

2

2y

3

1–x2



 . 

Find the direction ratios of a line parallel to AB. 

2. x Ho$ gmnoj AdH$bO kmV H$s{OE :  

   x2 cos x 

Find the derivative w.r.t.  x :  

 x2 cos x 

3. dH«$m| Ho$ Hw$b y = mx + c H$mo {Zê${nV H$aZo dmbo AdH$b g_rH$aU H$mo kmV 
H$s{OE, Ohm± m VWm c ñdoÀN> AMa h¢ &   

Find the differential equation representing the family of 

curves  y = mx + c,  where m and c are arbitrary constants. 

 

4. Amì`yh A = 














76

51
 Ho$ {bE (A – A) kmV H$s{OE &  

For the matrix A = 














76

51
, find (A – A). 
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IÊS> ~ 

SECTION B 

àíZ g§»`m 5 go 12 VH$ àË`oH$ àíZ Ho$ 2 A§H$ h¢ & 
Question numbers 5 to 12 carry 2 marks each. 

5. EH$ KZ H$m Am`VZ 9 go_r3/goH$ÊS> H$s Xa go ~‹T> ahm h¡ & O~ CgH$s ^wOm H$s 
bå~mB© 10 go_r hmo, Vmo CgH$m n¥îR>r` joÌ\$b {H$g Xa go ~‹T> ahm h¡ ? 

The volume of a cube is increasing at the rate of 9 cm3/second. 

How fast is its surface area increasing, when the length of the 

side is 10 cm ? 

6. tan–1 








xsin

xcos–1  H$m x Ho$ gmnoj AdH$bO kmV H$s{OE &   

Find the derivative of  tan–1 








xsin

xcos–1
 w.r.t.  x. 

7. Amì`yh A = 














5–3

21
 H$m ghI§S>O (adj) kmV H$s{OE VWm gË`m{nV 

H$s{OE {H$ A (adj A) = |A|I.   

Find the adjoint of the matrix A = 














5–3

21
 and verify that  

A (adj A) = |A|I. 

8. _yb-{~ÝXþ go aoIm 
2–

3–z

3

1–y

1–

4–x
  na S>mbo JE b§~ Ho$ nmX Ho$ 

{ZX}em§H$ kmV H$s{OE &  

Find the coordinates of the foot of the perpendicular drawn 

from the origin on the line  
2–

3–z

3

1–y

1–

4–x
 . 
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9. Xem©BE {H$ \$bZ f(x) = x3 – 3x2 + 9x + 5,      na {Za§Va dY©_mZ h¡ &  

Show that the function f(x) = x3 – 3x2 + 9x + 5 is strictly 

increasing on    . 

10. kmV H$s{OE : 

 I = dx
5x6x2

2
2   

Find : 

 I = dx
5x6x2

2
2   

11. EH$ \$ZuMa H$m ì`mnmar Ho$db _oµO VWm Hw$gu ~oMVm h¡ & CgHo$ nmg {Zdoe Ho$ 
{bE < 50,000 h¢ VWm 80 ZJm| H$mo aIZo Ho$ {bE ñWmZ h¡ & dh EH$ _oµO  
< 800 _| VWm EH$ Hw$gu < 400 _| IarXVm h¡ & CgH$mo EH$ _oµO H$mo ~oMZo na 
< 100 H$m bm^ hmoVm h¡ VWm EH$ Hw$gu H$mo ~oMZo na < 50 H$m bm^ hmoVm h¡ & 
`h _mZVo hþE {H$ dh Omo Hw$N> IarXoJm, ~oM boJm, Cn`w©ŠV àíZ H$mo EH$ a¡{IH$ 
àmoJ«m_Z g_ñ`m ~ZmH$a A{YH$V_ bm^ Ho$ {bE gyÌ~Õ H$s{OE &  

A furniture dealer sells only tables and chairs. He has  

< 50,000 to invest and a storing capacity for 80 items. He buys 

a table for < 800 and a chair for < 400. He gets a profit of  

< 100 on selling a table and < 50 on selling a chair. Assuming 

that he can sell whatever he purchases, formulate the above as 

an LPP for maximum profit. 

12. Xmo KQ>ZmE± A VWm B Eogr h¢ {H$ P(A) = 
2

1 , P(A  B) = 
5

3  VWm P(B) = p 

h¡ &  p H$m _mZ kmV H$s{OE, `{X A VWm B ñdV§Ì KQ>ZmE± h¢ &  

Two events A and B are such that P(A) = 
2

1
, P(A  B) = 

5

3
 and  

P(B) = p. Find the value of p, if A and B are independent 

events. 
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IÊS> g 

SECTION C 

 

àíZ g§»`m 13 go 23 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 13 to 23 carry 4 marks each. 

 

13. kmV H$s{OE :  

 dx
)1–x(

1xx
3

2 

  

Find : 

 dx
)1–x(

1xx
3

2 

  

 

14. `{X x, y, z Ag_mZ h¢ VWm 
32

32

32

z1zz

y1yy

x1xx







 = 0 h¡, Vmo Xem©BE {H$  

1 + xyz = 0.  

 

 AWdm       

 

Amì`yh A = 


















a

bc1
c

ba

 H$m ì`wËH«$_ kmV H$s{OE VWm Xem©BE {H$  

aA–1 = (a2 + bc + 1) I – aA.  
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If x, y, z are unequal and 

32

32

32

z1zz

y1yy

x1xx







 = 0, show that  

1 + xyz = 0. 

OR 

Find the inverse of the matrix A = 


















a

bc1
c

ba

 and show 

that   aA–1 = (a2 + bc + 1) I – aA. 

15. x Ho$ {bE hb H$s{OE :  

  tan–1 

4

1
 + tan–1 

6

1
 + tan–1 

x

1
 = 

4


 

Solve for x : 

 tan–1 

4

1
 + tan–1 

6

1
 + tan–1 

x

1
 = 

4


 

16. {ZåZ{b{IV H$m x Ho$ gmnoj AdH$bZ H$s{OE :  

 y = (log x)2x + (2x)log x  

                AWdm      

`{X x = a (cos  +  sin ) VWm y = a (sin  –  cos ) h¡, Vmo  = 
4

  na 

2

2

dx

yd  kmV H$s{OE &  

Differentiate the following w.r.t. x : 

      y = (log x)2x + (2x)log x  

                OR 

If   x = a (cos  +  sin )   and   y = a (sin  –  cos ),  

find 
2

2

dx

yd
  at   = 

4


. 
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17. AdH$b g_rH$aU x cos 








x

y
 

dx

dy
 = y cos 









x

y
 + x H$m ì`mnH$ hb kmV 

H$s{OE &  
Find the general solution of the differential equation  

 x cos 








x

y
 
dx

dy
 = y cos 









x

y
 + x. 

18. _yë`m§H$Z H$s{OE :  

 
xcot1

dx

2/3

3/

6/






 

               AWdm    

dx)1x( 2

3

1

   H$m _mZ `moJm| H$s gr_m Ho$ ê$n _| kmV H$s{OE &  

Evaluate :  

 
xcot1

dx

2/3

3/

6/






 

               OR 

Evaluate  dx)1x( 2

3

1

   as the limit of a sum. 

19. `{X 

a , 


b  VWm 


c  Eogo g{Xe h¢ {H$ 


a . 


b  = 


a  . 


c  VWm  


a   


b  = 


a   


c  VWm 


a  0  h¡, Vmo {gÕ H$s{OE {H$ 


b  = 


c . 

If 

a ,  


b  and 


c  are vectors such that 


a  . 


b  = 


a  . 


c  and  


a   


b  = 


a   


c  and 


a  0,  then prove that  


b  = 


c . 
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20. `{X 

a  = ^

i + 2 ĵ  + 
^
k , 


b  = ^

i  + 3 ĵ  + 
^
k  VWm 


c  = ^

i  + 
^
k  h¡, Vmo 

g{Xe 

b  + 


c  H$m g{Xe 


a  na àjon kmV H$s{OE &  

Find the projection of vector 

b + 


c  on vector 


a , if  


a  = ^i + 2 ĵ  + 

^
k ,  


b  = ^i  + 3 ĵ  + 

^
k   and  


c  = ^i  + 

^
k . 

21. EH$ {Z_m©Vm Xmo àH$ma Ho$ CËnmX A VWm B ~ZmVm h¡ & CËnmX A H$m EH$ ZJ 

~ZmZo _| EH$ _erZ H$mo 1
2

1  K§Q>o VWm EH$ {eënH$ma H$mo 2 K§Q>o H$m_ H$aZm n‹S>Vm 

h¡ & CËnmX B H$m EH$ ZJ ~ZmZo _| _erZ H$mo 3 K§Q>o VWm {eënH$ma H$mo 1 K§Q>o 
H$m_ H$aZm n‹S>Vm h¡ &  A VWm B Ho$ EH$ ZJ H$mo ~oMZo na {Z_m©Vm H$mo H«$_e:  
< 10 VWm < 8 H$m bm^ hmoVm h¡ & EH$ gßVmh _| 80 K§Q>o _erZ VWm 70 K§Q>o 
{eënH$ma H$m g_` CnbãY h¡ & `{X {Z_m©Vm Omo Hw$N> ~ZmVm h¡ ~oM boVm h¡, Vmo 
`h OmZZo Ho$ {bE {H$ A{YH$V_ bm^ Ho$ {bE A VWm B àË`oH$ Ho$ {H$VZo ZJ 
à{V gßVmh ~ZmE OmE±, Cn`w©ŠV H$mo a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a gyÌ~Õ 
H$s{OE &   

 `{X {Z_m©Vm ~ZmB© JB© dñVwE± AmYo _yë` na g_mO Ho$ Am{W©H$ ê$n go H$_µOmoa 
bmoJm| H$mo ~oMZm MmhVm h¡, Vmo Bggo Š`m _yë` àX{e©V hmoVm h¡ ? 

A manufacturer produces two types of items A and B. One unit 

of A requires 1
2

1
 hours on a machine and 2 hours by a 

craftsman. The corresponding times for manufacturing one 

unit of B by the machine and the craftsman are 3 hours and  

1 hour respectively. The profits on each unit of A and B are  

< 10 and < 8 respectively. In a week, the machine is available 

for 80 hours and the craftsman is available for 70 hours. If the 

manufacturer can sell all that he manufactures, to find that 

how many units each of A and B be made per week for 

maximum profit, formulate the above as an LPP.  

If the manufacturer wants to sell his produce at half the rate to 

the economically weaker sections of the society, what value 

does it show ? 
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22. W¡bo I _| 3 bmb VWm 4 H$mbr Jo§X| h¢ O~{H$ W¡bo II _| 5 bmb VWm 6 H$mbr J|X| 
h¢ & {H$gr EH$ W¡bo _| go EH$ J|X `mÑÀN>`m {ZH$mbr OmVr h¡ Am¡a dh bmb nmB© 
OmVr h¡ & àm{`H$Vm kmV H$s{OE {H$ dh W¡bo II _| go {ZH$mbr JB© Wr &  

Bag I contains 3 red and 4 black balls, while bag II contains  

5 red and 6 black balls. One ball is drawn at random from one 

of the bags and is found to be red. Find the probability that it 

was drawn from bag II. 

23. AÀN>r àH$ma go \|$Q>r JB© 52 nÎmm| H$s Vme H$s JÈ>r _| go Xmo nÎmo CÎmamoÎma 
à{VñWmnZm g{hV {ZH$mbo JE & BŠH$m| H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV  
H$s{OE & AV: Bg ~§Q>Z H$m _mÜ` kmV H$s{OE &   

Two cards are drawn successively with replacement from a 

well shuffled deck of 52 cards. Find the probability distribution 

of number of aces. Hence, find the mean of the distribution. 

IÊS> X 
SECTION D 

àíZ g§»`m 24 go 29 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 
Question numbers 24 to 29 carry 6 marks each. 

24. `{X A = 



















13–1

111–

121

 h¡, Vmo A–1 kmV H$s{OE & AV: g_rH$aU  

{ZH$m` x + 2y + z = 8,  – x + y + z = 4,  x – 3y + z = – 2 H$mo hb H$s{OE & 

If A = 



















13–1

111–

121

, find A–1. Hence solve the system of 

equations  x + 2y + z = 8,  – x + y + z = 4,  x – 3y + z = – 2. 
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25. _mZ br{OE A =    – {2} VWm B =    – {1} & \$bZ f : A  B Omo  

f(x) = 
2–x

1–x
 Ûmam n[a^m{fV h¡, na {dMma H$s{OE & {gÕ H$s{OE {H$ \$bZ f  

EH¡$H$s VWm AmÀN>mXH$ h¡ &  f –1
(x) ^r kmV H$s{OE &  `{X f –1

(x) = 7 h¡, Vmo 

x kmV H$s{OE &    

AWdm 

_mZ br{OE *,    – {–1} na EH$ {ÛAmYmar g§{H«$`m h¡ Omo a * b = a + b + ab 

Ûmam, g^r a, b      – {–1}, Ho$ {bE n[a^m{fV h¡ & {gÕ H$s{OE {H$ g§{H«$`m *, 

    – {–1} na H«$_{d{Z_o` VWm gmhM ©̀ h¡ &     – {–1} _| * H$m VËg_H$ Ad`d 

kmV H$s{OE &  

Let A =    – {2} and B =    – {1}. Consider the function  

f : A  B  defined by f(x) = 
2–x

1–x
. Prove that f is one-one and 

onto function. Also, find  f
–1

(x).  If  f
–1

(x) = 7,  find x. 

OR 

Let * be a binary operation on     – {–1}, defined by  

a * b = a + b + ab for all a, b     – {–1}. Prove that * is 

commutative and associative on    – {–1}. Find the identity 

element for * on     – {–1}. 

26. EH$ d¥Îm VWm EH$ dJ© Ho$ n[a_mnm| H$m `moJ\$b k h¡, Ohm± k EH$ AMa h¡ & {gÕ 

H$s{OE {H$ CZHo$ joÌ\$bm| H$m `moJ\$b Ý`yZV_ h¡ O~{H$ dJ© H$s ^wOm d¥Îm H$s 

{ÌÁ`m H$s XþJwZr h¡ & 

The sum of the perimeters of a circle and a square is k, where 

k is a constant. Prove that the sum of their areas is minimum, 

if the side of the square is double the radius of the circle. 
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27. g_Vbm| 

r  . (^i + 2 ĵ  + 3

^
k ) – 4 = 0 VWm 


r  . (2^

i + ĵ  – 
^
k ) + 5 = 0 

H$s à{VÀN>oXZ aoIm H$mo A§V{d©îQ> H$aZo dmbo VWm g_Vb  

r  . (5^

i + 3 ĵ  – 6
^
k ) + 8 = 0 Ho$ b§~dV², g_Vb H$m g_rH$aU kmV  

H$s{OE & 
AWdm 

Cg {~ÝXþ Ho$ {ZX}em§H$ kmV H$s{OE Ohm± {~ÝXþAm| (5, 1, 6) VWm (3, 4, 1) _| go 
hmoH$a OmZo dmbr aoIm y-z g_Vb H$mo H$mQ>Vr h¡ & 

Find the equation of the plane which contains the  

line of intersection of the planes 

r  . (^i + 2 ĵ  + 3

^
k ) – 4 = 0 and  


r  . (2^

i + ĵ  – 
^
k ) + 5 = 0 and which is perpendicular to the 

plane 

r  . (5^

i + 3 ĵ  – 6
^
k ) + 8 = 0. 

OR 

Find the coordinates of the point where the line through the 

points (5, 1, 6) and (3, 4, 1) crosses the y-z plane. 

28. AdH$b g_rH$aU x log x
dx

dy  + y = 
x

2  log x H$m {d{eîQ> hb kmV H$s{OE, 

{X`m J`m h¡ {H$ O~ x = 1 h¡, Vmo y = 0 h¡ & 

Find the particular solution of the differential equation  

x log x
dx

dy
 + y = 

x

2
 log x,  given that  y = 0  when  x = 1. 

29. g_mH$bm| Ho$ à`moJ go Cg {Ì^wO Ho$ n[a~Õ joÌ H$m joÌ\$b kmV H$s{OE {OgHo$ 
erf© (1, 0), (2, 2) VWm (3, 1) h¢ &  

AWdm 
Xmo d¥Îmm| x2 + y2 = 4 VWm (x – 2)2 + y2 = 4 Ho$ _Ü`dVu joÌ H$m joÌ\$b 
kmV H$s{OE &  

Using integration, find the area of the region bounded by the 

triangle whose vertices are (1, 0), (2, 2) and (3, 1). 

OR 

Find the area of the region enclosed between the two circles  

x2 + y2 = 4  and  (x – 2)2 + y2 = 4. 


