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MATHEMATICS 

xf.kr 
le; : 3¼ ?k.Vsa            iw.kkZaad : 80 
 

 

GENERAL INSTRUCTIONS TO THE EXAMINEES : 
ijh{kkfFkZ;ksa ds fy, lkekU; funZs'k % 

1. Candidate must write his / her Roll No. first on the question paper compulsorily. 

 ijh{kkFkhZ loZizFke vius iz'u i=k ij ukekad vfuok;Zr% fy[ksaA  

 

2. All the questions are compulsory. 

 lHkh iz'u gy djus vfuok;Z gSaA  

 

3. Write the answer to each question in the given answer-book only. 

 izR;sd iz'u dk mÙkj nh xbZ mÙkj&iqfLrdk esa gh fy[ksaA  

 

4. For questions having more than one part, the answers to those parts are to be written together in 
continuity. 

 ftu iz'uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[kasA 

No. of Questions – 30 
No. of Printed Pages - 8 

Roll No. ukekad 
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5. If there is any error / difference / contradiction in Hindi & English versions of the question paper, the 
question of Hindi version should be treated valid. 

 iz'u i=k ds fgUnh o vaxzsth :ikUrj esa fdlh izdkj dh =kqfV @ vUrj @ fojks/kkHkkl gksus ij fgUnh Hkk"kk ds 

iz'u dks gh lgh ekusaA  

 

6.  Section Q. Nos.    Marks per questions 

  A  1 – 10      1 

  B  11 – 25     3 

  C  26 – 30      5 

  [k.M  iz'u la[;k    vad izR;sd iz'u 

  v  1 – 10     1 

  c  11– 25     3 

  l  26 – 30     5   

 

7. There are internal choices in Q. Nos. 11 to 13, 23, 26 and 29. 

 iz'u la[;k 11 ls 13 vkSj 23, 26, 29 eas vkUrfjd fodYi gSaA  

 

8. There is no overall choice. However Internal choice has been provided in 4 questions of three marks 
each and 2 questions of five marks each. You have to attempt only one of the alternatives in all such 
questions. 

 iw.kZ iz'u&i=k esa fodYi ugha gS] fQj Hkh rhu vadksa okys 4 iz'uksa esa rFkk ik¡p vadksa okys 2 iz'uksa esa vkarfjd 

fodYi gSa] ,sls lHkh iz'uksa esa ls vkidksa ,d gh fodYi djuk gSA 
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[k.M & v 

SECTION – A 
 

Q.1  Find the principal value of tan–1 )2(sec3 1 −− − . 

  tan–1 )2(sec3 1 −− − dk eq[; eku Kkr dhft,A 

 

Q.2  Find the value of x + y from the following equation : 
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 fuEu lehdj.k ls x + y dk eku Kkr dhft, : 
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Q.3  Let A be a square matrix of order 3 × 3. Write the value of | 2A |, where | A | = 4.  

  ekuk A Øe 3 × 3 dk oxZ esfVªDl gS] rks | 2A | dk eku fyf[k,] tgk¡ | A | = 4 

 

Q.4 Given ∫ xe (tan x + 1) sec x dx = ex f(x) + c. 

  fn;k gS] ∫ xe (tan x + 1) sec x dx = ex f(x) + c. 

 

Q.5  Write the value of ĵ.îk̂).ĵî( +×  

  ĵ.îk̂).ĵî( +× dk eku fyf[k,A 

 

Q.6  Find the distance of the plane 3x – 4y + 12z = 3 from the origin.  

  lery 3x – 4y + 12z = 3 dh ewy fcUnq ls nwjh Kkr dhft,A 

 

Q.7 Evaluate ∫ − dxx)x1(  

 ∫ − dxx)x1(  dk eku Kkr dhft,A 

 

Q.8 Find ba
rr

× , if k̂3ĵî2a ++=
r

 and k̂2ĵ5î3b −+=
r

. 

 ;fn k̂3ĵî2a ++=
r

 vkSj k̂2ĵ5î3b −+=
r

 ] rks  ba
rr

×  Kkr dhft,A 
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Q.9 Show the feasible region under the following constraints :  3x + 4y ≤ 24, x ≥ 0, y ≥ 0 

 fuEu O;ojks/kksa 3x + 4y ≤ 24, x ≥ 0, y ≥ 0 dk lqlaxr {ks=k n'kkZb;sA 

 

Q.10 Two cards are drawn at random and without replacement from a pack of 52 playing cards. Find the 

probability that both the cards are black. 

 52 iÙkksa dh ,d xìh esa ls ;knP̀N;k fcuk izfrLFkkfir fd;s x;s nks iÙks fudkys x,A nksuksa iÙkksa ds dkys jax dk gksus 

dh izkf;drk Kkr dhft,A 

 

[k.M & c 
SECTION – B 

 

Q.11  If x = tsin 1
a

−

, y = tcos 1
a

−

, show that 
x
y

dx
dy

−= . 

OR 

 Differentiate tan–1 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −+
x

1x1 2
 with respect to x. 

  ;fn x = tsin 1
a

−

, y = tcos 1
a

−

gS] rks iznf'kZr dhft,
x
y

dx
dy

−= . 

vFkok 

 tan–1 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −+
x

1x1 2
 dk x ds lkis{k vodyu dhft,A 

 

Q.12 Evaluate : ∫
−

−
2

1

3 dx|xx|  

OR 

 Evaluate : ∫
π

+0
2 dx

xcos1
xsinx  

 ∫
−

−
2

1

3 dx|xx| dk eku Kkr dhft,A 

vFkok 

 ∫
π

+0
2 dx

xcos1
xsinx

 dk eku Kkr dhft,A 
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Q.13 If F (x) =
⎥
⎥
⎥

⎦

⎤
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⎡ −

100
0xcosxsin
0xsinxcos

, then prove that F (x) . F (y) = F (x + y). 

OR 

  By using elementary operations, find the inverse of the matrix A =
⎥
⎥
⎥
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 ;fn F (x) =
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
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⎡ −

100
0xcosxsin
0xsinxcos

 gS] rks fl) dhft, fd F (x) . F (y) = F (x + y). 

vFkok 

  izkjafHkd :ikUrj.k ds iz;ksx }kjk vkO;wg A =
⎥
⎥
⎥

⎦

⎤
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 dk O;qRØe Kkr dhft,A 

 

 
Q.14 Solve the following differential equation : (1 + x2)dy + 2xy dx = cot x dx ; x ≠ 0. 

 fuEu vody lehdj.k dks gy dhft, : (1 + x2)dy + 2xy dx = cot x dx ; x ≠ 0. 

 

Q.15 Find the area of the region enclosed by the parabola x2 = y, the line y = x + 2 and the x-axis. 

 ijoy; x2 = y, js[kk y = x + 2 ,oa x-v{k ls f?kjs {ks=k dk {ks=kQy Kkr dhft,A 

 

Q.16 Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6. 

 Find (i) P(A and B),  (ii) P(A and not B). 

 A vkSj B nks Lora=k ?kVuk,¡ nh xbZ gaS] tgk¡ P(A) = 0.3, P(B) = 0.6 rks (i) P(A vkSj B),  (ii) P(A vkSj B ugha) dk 

eku Kkr dhft,A 

  

Q.17 Find the value of k so that the function is continuous at the point x = 5. 

 f (x) = 
⎩
⎨
⎧

>−
≤+

5xif,5x3
5xif,1kx

 

 k dk eku Kkr dhft, rkfd iznÙk Qyu x = 5 ij lrr~ gks] 

 f (x) = 
⎩
⎨
⎧

>−
≤+

5x,5x3
5x,1kx

;fn

;fn
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Q.18 Evaluate ∫
−− 2xx67

dx . 

 ∫
−− 2xx67

dx
 Kkr dhft,A 

 

Q.19 An edge of a variable cube is increasing at the rate of 3 cm/second. How fast is the volume of the cube 

increasing when the edge is 10 cm long? 

 ,d ifjorZu'khy ?ku dk fdukjk 3 lseh@lsd.M dh nj ls c<+ jgk gSA ?ku dk vk;ru fdl nj ls c<+ jgk gS 

tcfd fdukjk 10 lseh yEck gS\ 

 

Q.20 Find the equations of the tangent and normal to the parabola y2 = 4ax at the point (at2, 2at). 

 ijoy; y2 = 4ax ds fcUnq (at2 , 2at) ij Li'kZ js[kk vkSj vfHkyEc ds lehdj.k Kkr dhft,A 
 

Q.21 Evaluate : ∫
π

+

2/

0
2 dx

xcos1
xsin . 

 ∫
π

+

2/

0
2 dx

xcos1
xsin

dk eku Kkr dhft,A 

 

Q.22 Find the area of the region bounded by the ellipse 1
9
y

16
x 22

=+ . 

 nh?kZoÙ̀k 1
9
y

16
x 22

=+  ls f?kjs {ks=k dk {ks=kQy Kkr dhft,A 

 

Q.23 Minimize Z = 3x + 5y 

 subject to the constraints 

   x + 3y ≥ 3 

   x + y ≥ 2 

   x ≥ 0, y ≥ 0 

 

OR 

 An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each first class ticket 

and a profit of Rs. 600 is made on each economy class ticket. The airline reserves at least 20 seats for first 

class. However, at least 4 times as many passengers prefer to travel by economy class than by the first class. 

Formulate the linear programming problem to maximize the profit of the airline. 
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 fuEufyf[kr O;ojks/kksa ds vUrxZr Z = 3x + 5y dk U;wurehdj.k dhft, % 

   x + 3y ≥ 3 

   x + y ≥ 2 

   x ≥ 0, y ≥ 0 

vFkok 

 ,d gokbZ tgkt vf/kdre 200 ;kf=k;ksa dks ;k=kk djk ldrk gSA izR;sd izFke Js.kh ds fVdV ij 400 :- vkSj lLrh 

Js.kh ds fVdV ij 600 :- dk ykHk dek;k tk ldrk gSA ,;jykbu de ls de 20 lhVsa izFke Js.kh ds fy, vkjf{kr 

djrh gSA rFkkfi izFke Js.kh dh vis{kk de ls de 4 xqus ;k=kh lLrh Js.kh ds fVdV ls ;k=kk djus dks ojh;rk nsrs 

gSaA ,;jykbu ds vf/kdre ykHk ds fy, jSf[kd izksxzkeu leL;k dk fu:i.k dhft,A 

 

Q.24 If a fair coin is tossed 10 times, find the probability of exactly four heads. 

 ;fn ,d fu"i{kikrh flDds dks 10 ckj mNkyk x;k rks Bhd pkj fpÙk vkus dh izkf;drk Kkr dhft,A 

 

Q.25 If k̂3ĵ2î2a ++=
r

, k̂ĵ2îb ++−=
r

 and ĵî3c +=
r

 are such that ba
rr

λ+ is perpendicular to c
r

, then find the 

value of λ. 

 ;fn k̂3ĵ2î2a ++=
r

, k̂ĵ2îb ++−=
r

 vkSj ĵî3c +=
r

 bl izdkj gSa fd c,ba
rrr

λ+ ij yEc gS] rks λ dk eku Kkr 

dhft,A 

 

[k.M & l 

SECTION – C 
 

Q.26 Prove that 
32

32

32

pz1zz
py1yy
px1xx

+
+
+

 = (1 + pxyz) (x – y) (y – z) (z – x). 

OR 
 Solve the following system of equations by matrix method : 
  3x – 2y + 3z = 8 
  2x + y – z = 1 
  4x – 3y + 2z = 4 

 fl) dhft, fd 
32

32

32

pz1zz
py1yy
px1xx

+
+
+

 = (1 + pxyz) (x – y) (y – z) (z – x). 

vFkok 
 fuEufyf[kr lehdj.k fudk; 
  3x – 2y + 3z = 8 
  2x + y – z = 1 
  4x – 3y + 2z = 4 
 dks vkO;wg fof/k ls gy dhft,A 
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Q.27  Evaluate :  ∫
−

−

dx
x1

xsinx
2

1
 

  ∫
−

−

dx
x1

xsinx
2

1
dk eku Kkr dhft, : 

 

Q.28 Find the equation of the plane through the intersection of the planes 3x – y + 2z – 4 = 0 and x + y + z – 2 = 0 

and the point (2, 2, 1). 

 ml lery dk lehdj.k Kkr dhft, tks leryksa 3x – y + 2z – 4 = 0 vkSj x + y + z – 2 = 0 ds izfrPNsnu rFkk 

fcUnq (2, 2, 1) ls gksdj tkrk gSA 

 

Q.29 Solve the differential equation 0
x
ysinxy

dx
dyx =+− . 

OR 

 Solve the differential equation ydx – (x + 2y2) dy = 0. 

 vody lehdj.k 0
x
ysinxy

dx
dyx =+−  dks gy dhft,A 

vFkok 

 vody lehdj.k  ydx – (x + 2y2) dy = 0 dks gy dhft,A 

 

Q.30 Evaluate :  ∫ −
4

0

dx|1x|  

 ∫ −
4

0

dx|1x|  dk eku Kkr dhft,A 


