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HIGHER MATHEMATICS
(Hindi & English Versions)
Time: 3 Hours Maximum Marks: 80

e
(i) T 99 At # |
(i) I3 HHPH1 A 5 dP B UAD ISUU | 1—1 3p FEiRa &)
(iii) T ST 6 | 15 TP YA 2 P HT & |
(iv) U3 HHP 16 W 19 TP TP 3 b & ¢ |
(v) U BHIPB 20 W 23 TP TP 4 3P BT & |
Instructions:
(i) All questions are compulsory.
(ii) Sub question of question Nos 1 to 5 carry 1 marks each.
(iii) Question Nos 6 to 15 carry 2 marks each.

(iv) Question Nos 16 to 19 carry 3 marks each.
(v) Question Nos 20 to 23 carry 4 marks each.

1) 98 faped g fofed 1x6=6

(i) sin71 (sin 7?") P AN ® :

(@) 5 (b) =

(©) > (d) —

i) tan 1(1) —cot™1(—1) M 2 :

(@ 3 (b) —

(c) =~ (d) 5

(iii) I A 3R B SUYad HIfe & MYg 8 @@  (AB) TR & :

(a) A'B’ (b) A'-B'

(C) AI+BI (d) B' A’

(iv) I A 3R B wads HeA] € 9T P(4) = 0.3, P(B) = 0.4 99 P(ANB) ST 9 & :
7 3

@ - (b) =

(©) 5 d)

(v) 3we FhHRT 2+ Py = Q § WG UMD (1F) P AT &

(a) edex (b) edey

(c) ef@dx (d) elody

(vi) T Y@ @ fGemdsa] [Lmn € @ [L,m,n 3 99 FE &y B0

(@ +m?+n?=1 (b) l+m+n=1

() P+m?>+n?=0 (d Il+m+n=0



Choose and write the correct options :
(i) The value of sin~! (sin 7?”) is :

(a) 3 (b) -
() > (d) =
(ii) The value of tan1(1) —cot™1(-1) is:
(@ 3 (b) —

-3m 3m
(€) — (d) —
(iii) If A and B are two matrices of suitable order then(4B)' is equal
(a) A'B’ (b) A —B’
(c) A'+B’ (d) B'A’
(iv) If A and B are independent event and P(4) = 0.3, P(B) = 0.4 than value of
P(ANB) is :

7 3
@ 4 (b) —

6 3
() = d) -
(v) The value of integrating factor (IF) in Differential equation % +Py=Qis:
(a) edex (b) edey
(c) el @edx (d) elQdy
(vi) If I[,m,n are direction Cosine of a line then correct relation between [,m,n will be
(@) I? + m? + n%=1 (b) l+m+n=1
(¢) I2+m?+n?=0 (d l+m+n=0

2) Reaa wml @ gfiid sIfg | 1x7=7

(i) DIE BT f:x = y DD BAT B AR F(X7) = F(X2) TH eooeeeeesemessemeereeseran |
(i) cos™1(x) BT &I A .covveeeeersrrrrrrns # fRerag gF |
(iii) 3T A = [“ii]mxn P IT A = |
(iv) cosVX BT X B TUET STTBTT ..oovreoeresseresssrerrr BT |
(v) IR BAT fix - y & £ ATDEP B & O SID oY 8 Ud BT 99 IR B ..o BT |
(vi) Ofe® # d = 21 + 3j + k & T 95D AR oo BT |

(vii NMFEAIR BT TR D JFT 8 Ik AB=BA=........

Fill in the blanks:
(i) A function f:x — y will be one one function when f(x;) = f(x;) implies

(i) The Principal value of cos™(x) lie in ...
(iii) The value of A’ when matrix 4 = [aij]mxn .......................

(iv) Differentiation of cosvx with respect to x will be......

(v) If function f:x — y is onto function then relation between codomaln and
range .....coeceeeeens

(vi) The unit vector along vector a = 2i + 3j + k is.......
(vii) Matrices A and B will be inverse to each other if AB = BA = ........



3) el SISl §H1SV : 1x6=6

H A’ X9 ‘B
0 [o— (@) log |secx|+ C
(i) [tanxdx (b) ~tan"124 ¢
(iii) fazd_"xz ) e¥(x—1)+C
(iv) [xe*dx (d) izog =]+ ¢
(v) fxz — (e) l(x ——sm Zx) +C

(vi) [ sin%xdx

(9) log Icosec x|+ C
Match the correct column :

Column'A’ Column'B’
(i) fx;i—xaz (a) log |secx|+C
(ii) ftanxdx (b) %t nlZi+c
(iii) f o x2 (c) e(x—1)+C
(iv) [x.e*dx (d) ilog|"+" +C

(e) 1(x——s1n2x) +C

(vi) [ sin%xdx

(9) log Icosec x|+C

4) YAP BT U I /9190 ¥ S fRa 1x7=7
()tan lx + tan~1ly &1 99 fafEaQ s&fd xy > 1, x>0y >0
(ii)A=[ai,-]mxnwaﬁm%a’rmana}wmm |

... |cCOSO —sin0@ i
(il |sin0 cos 0 |asT i l

(iv)aﬁx—yzn?ﬁ%mmmq |
(v)£+x=cosyﬁwd’>rﬁ’\’f%|ﬁ§r§fl

(w)WWW +smx_oa?ras‘ﬁ%f%lm |

(vii) f(x) —cosxaﬂa’ﬂa [0 7] & 91 fFd UHR BT B9 & FEHAE Aear g aH |
Write Answer in one word / sentance of each
(i) Write the value of tan™'x + tan" 'y when xy >1,x>0y >0
(ii) Write the relation between m and n. If A = [aif]mxn is a square matrix
(ilj) Write the value of [©°S8 —sin®
sin@ cos6O

(iv) If x —y = m then write the value of 2
(v) Write independent variable in differential equation Z—; +x =cosy

(vi) Write the order of differential equation % +sinx =0

(vii) Which types of given function f(x) = cosxin [0 =] increasing or decreasing.
5) fa=ifaRaT & W /T faRaw - 1x6=6
() Il el IRP® § oIS A W™ @ (9YT GEIF & O IRFOG T 919 L BN |
(i) B f(x) RIS 1 H T B BN |
Tafd x; < x5 = f(x1) > f(x2) x1,%3 €1



(i) I TR AT B B W A Bs‘ra’rp(g)zp(A)
(v) a2 @ = kb < @, b GG Gfee &N |
(v) T gRETOT It 1 |feer 939 guH afeyr B F |
(i) f(x) =x% ,f:N > N & ¢ B Uho qAT ATBEH B |
Write True/False in the following :
(i) If two column are identical then the value of determinant is zero.
(ii) A function f(x) will be an increasing function in given interval I
when X1 < Xy = f(xl) >f(x2) X1, ,X2 el
(iii) If for two events A and B ,A B then P (5) = P(A)

(iv) If @ = kb then @, b are collinear.
(v) Two vector having same magnitude is always equal to each other.
(vi) Function f(x) = x* for f:N — N is one —one onto. °

6) feamsy & 9=y {1,2,3} # yex 989 R = {(1,2),(2,1)} (& WJcd Hey 8 5| 2
Show that the relation R given by R = {(1,2),(2,1)} in the set {1, 2,3} is not a reflexive
relation.

3R[AT / OR
ey % arafde @@ @ W= § R = {(a,b) : a < b} T& FAHAT Haer &} & |
Show that the relation & R = {(a, b) : a < b} in the set of real numbers is not a
symmetric relation

7) ﬁ'@T{Q f& tan! (%) + tan? (%) = % 2
Show that tan?! G) + tan! G) = %

31erdT / OR
), x>1 P TP Wedy wy ¥ falag |

1
cot?! (
VaZ-1

. 1 1 - .
Write cot (m) x > 1in its simplest from.
8) X @ Y sa #ifoe afe 2

xev=[; glmnx-v=[g ]

Find X and Y if

X+Y=[3 g]ar;l;(—OY=[§ (2)
/ OR
aRa=[5 3 @ B=[7? >]dr34-B @ @A

IfA=[§ ; and B = _32 i]thenfindSA—B

9) eV* @ x B U aHeT P 2
Differentiate e¥* with respect to x
34T / OR
log(cosx) ®T x @ WTUET 3ITher DY |
Differentiate log(cos x) with respect to x
100 REstfFueawead f, f(x)=3x+2, xeR, R W I %o B 2
Show that the function f given by f(x) = 3x+ 2, xeR, is increasing function on R.
34T / OR



11)

12)

13)

14)

15)

16)

17)

TT D A6 & IRIAT B T FHD! 3501 r & A0 F1d BTG 519 r =7 I 8

Find the rate of change of the area of a circle with respect to its radius r when r = 7 cm.

w%wgmﬁaﬁﬁwiw./maﬁwﬁw@%g@rgﬁmamaaﬁmaqﬁaa
& B Sefe Brear 2 99 B 2

The radius of an air bubble is increasing at the rate of %cm/sec. At what rate ,the

volume of the bubble increasing when the radius is 2 cm.
37erdT / OR
flt g & B 0.2 . /APTE P R A 93 W& ¢ 39D URW @ gfE R A AR |
The radius of a circle is increasing at rate of 0.2 cm/sec. What is the rate of increase of
its circumference.

A 1 HIG— [(sin~! x + cos 1 x)dx 2
Evalute [(sin"1x + cos™1 x)dx
34T / OR

AM AT Hfoe— [(1 — x)Vx dx
Evalute [(1 — x)Vx dx

I TP Y@ & Raesua -3, 2,—1 &, @ 390 Ra@rga s AR | 2
If a line has direction ratios —3, 2,—1 then determine its direction Cosines.
31e1qT / OR
A TP 3l P ReesT sd A |
Determine direction cosines of three rectangular axis
wRed=1+2j+3kar Ay b =i+ 3j+ k R 98y sma HRw| 2
Find the projection of the vector @ =i + 2j + 3k on the vector b =i + 3j + k
31191 / OR

R d=j+3k sk b=2i—j—ka[d—b| & 7 3 B
If @ =j+3k and b = 2i—j — k then find the value of |d — b|

wfewr d = 2i — j + 5k @ sy e Yar |y sra Sy Rraer aRam s gaE & | 2

Find a vector in the direction of vector @ = 2i — j + 5k that has magnitude 5 units.
32T / OR

feargy f& foxd) 9fewr &1 o S9e gRAT & T & ReR BT 2|

Show that square of any vector is equal to square of its magnitudes.

x2 y2 _
g -+ =1 9§ R &7 77 &% = FIR | o 3
Find the area of the region bounded by the ellipse ~- +%- = 1
3ferdT / OR

I y* = 4x UG @1 x = 3 ¥ R 85 &1 &% 3d P |
Find the area of the region bounded by the curve y* = 4x and the line x =3
IqHA THBRT (e* 4+ e ¥)dy — (e* — e *)dx = 0 B A BT 3

Solve the differential equation (e* + e ™*)dy — (e* — e )dx =0

377dT / OR
foeh o 3 Yo oY gfg 5% e 3 << | Bt 31 39 9% # 1000 51 IR O T | T
FHINTY 5 10 I 915 I8 R fFeeh & SREft 1(e5 = 1.648)



mailto:lseh-@lsd.M
mailto:lseh-@lsd.M

In a bank Principal Increases continously at the rate of 5% per year amount of 1000 is
deposited with this bank, how much will it worth after 10 year.(e’> = 1.648)

18) T g YR FHRT DY g iy, A ARl & sica 3
x+2y=>10
3x +4y < 24
x>0, y=0
z =200x + 500y &1 gAdH T A DI |
Solve the following linear programming.problem

minimise z = 200x + 500y
Subject to the constraints

x+2y=>10
3x +4y < 24
x>0, y=0
3104l / OR
=T 3raREl & Siaifd z = 3x + 5y & IRAGTHBEIT PR :
3x+5y <15, 5x+2y<10, x>0, y=>0
maximise z = 3x + 5y subject to
3x+5y <15, 5x+2y<10, x>0, y=>0
19) T& U9 B A9 IR SBTAT Odl € O $H 3 $H Yo IR fO9q I urd 8 & Wifdiear sid
BTG | 3
A dia is tossed thrice.Find the probability of getting an odd number at least once.
34T / OR

afk P(4) ==, P(B) =, ¥R P(AUB) = ¥ wa AR P (%)

1
If P(A)==, P(B)=_ and P(AUB) = then find P(%)

20) ERFMB 3 ToRET BT TR > g BIRTG 5 4
b+c a a
b c+a b | =4abc
c c a+b

Using the property of determinants prove that -

b+c a a
b c+a b |=4abc
c c a+b
3°Iqr / OR
ARG & TORMET BT TN I g P 6
a—b—-c 2a 2a
2b b-—c—a 2b =(a+b+c)
2c 2c c—a-—»>,
Using the property of determinants prove that -
a—b—-c 2a 2a
2b b-—c—a 2b =(a+b+c)3
2c 2c c—a-—»>,

21) Wf(x)={;2-:_11 %izis‘raﬁf(x)ﬁlewmaﬁcﬁaaﬁml 4



Examine the continuity of function f(x) at x =1 where
_(x+1 if x>1
f(x)_{x2+1 if x<1

I y = (logx)°s* 8 @ Rig FIfvQ ﬁi—— = (logx)c"sx[ —sinx log(logx)]

_ cosx dy _ cosx | _€O0SX :
If y = (logx) then show that = (logx) [ng —sinx log(log x) ]

22) o[ Pifore— [ x%logx dx 4
Find [ x*log x dx
3dT / OR
A PITY— [ sin3x cosdx dx
Find [ sin3x cos4x dx
23) el X2 %=iﬁw$=%=ﬂ$@aaﬁwﬁ§ﬁml 4
Find the shortest distance between the lines %1 = % 21 and 22 = y_—_zs = ?
31°0dT / OR
quIisy & famgall (1,—1,2)3(3,4, —2) | g1ax oW drelt Y@ fageit (0,3,2) 3R (3,5,6) &
M dTell Y& R o7 B

Show that the line through the points (1,—1, 2),(3,4,—2) is perpendicular to the line
through the points (0,3,2) and (3,5,6)



