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M—148A1
HIGHER MATHEMATICS
(Hindi & English Versions)
Time : 3 Hours

Maximum Marks - 100
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Instructions :

(1)

(3)

(4)

All questions are compulsory.
Marks have been indicated against each question.
Draw diagram wherever it is necessary.

Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28, 29
and 30.
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(2)
1, TF @ A F @9 oEE 0 996 ¢ | THET 5% S A S

What are the D.C’s of the line equally inclined to the axes ?

>m F faw um & fow & @R b wew w=m w0, W&® a=2i-j-k
E-_-Sium_'j'—:Zf{.
Find m such that & and b are perpendicular to each other, where
ﬁ=2;—_]—1§ and b=3i-mj+2k.
" 9 3 4] . . Lomipl
3, F= A=[_ " 71 0 fag i (A7) = A
If:‘-"n—2 o th that (A'Y = A
A=|. 4 | then prove tha Y =i
4, Taz =ifsm
1 w w
w w1 [=0.
w- ¥ o |
Prove that :
l 1 w ©°
w w 1 |=0.
o 1 @

5. 4% a=1-2j+3k b=2i+j-k 70 &= j+k T [abe| = 7w 7@ Fww

LS

If a= i—Ej-i-Eﬁ, b=2i+ ]—k and ¢= j+!;'., then find the value of [ﬁlﬁ{‘],

Z—12—M—148A1
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(3)

6. 2 v = log (cos x¥) 1, a1 SF F HE FE FIS0 3
X
=34 - d‘r
If y = log (cos x*), then find the value of ——.
X
7. Tog ST % % flx) = % — 9x2 + 27x + 30, R 7 9591 ¥ | 3

Show that fix) = x* — 9x* + 27x + 30 is an increasing fuction on R.
8. fix) = 11 — 7 sin x &l 39 (INE) F@ FIL | 2
Find the range of fix) = 11 — 7 sin x.

9. FaGEHH HHFIT

f]_-‘r':a,yaﬁmaﬂm| 9
X

Solve the differential equation :

% =4y.
10. HE W=y Ud waigEn ¥ 51 g7 fEiEnd 2
Write two differences between Correlation and Regression.
1. @l (a, 00, (0, b) 791 (1, 1) Hi@ &1, o 5efos ¥ w6 § 55 =i & -
a+b=ab 3

If (a, 0), (0, b) and (1, 1) are Collinear, then prove that a + b = ab, by using
determinants.

12. T TTel 1 GHIE0 2x% + 292 + 222 — Bx + 12y — 16z + 8 = 0 %, & 599 ¥ =
== 3@ Fifa | 3

Z—12—M—148A1 P-T.O:



135,

14,

6.

17,

(4]

Find the cenire and radius of the following sphere

2x? + 2y2 4+ 222 — 8x + 12y — 16z + 8 = (.

4 2] . . L
T= A jl?-'l.?!‘i‘]:ﬂﬁmigk—il']EA—BI}:ﬂ,

Tl 1)

42
It A =[ J show that (A — 2I) (A - 3D = 0.

Prove that :

[a+E'E+E E+ﬁ]=2[ﬁ

o
il
r

. Toz =ifem -

lim I1+i]. =e, xR
X

K—

Prove that :

lim ' 1+l-1|:IL =g, xcR.
\ A/

=

31 waTnE e wE wi FEE [UEEE 64 F a9 A6 A ¥

tad

Find two positive numbers whose product is 64 and the sum is minimum.

AFFE THE 56 HIAC ¢
y 2

£+—~=x.

dx x

Z—12—N—148A1



wHegdr (Or)

ST THIEAU 56 R
3e* +ttanydx + 1l — e sec? ydy = 0.
Solve the differential equation :
Je* + tan vy dx + (1 — e®) sec” vy dy = 0.
18, Ife HHIEEY TEIE] F wiE # B9 0 v, a1 fHg Fiee F

‘ X - 'I"2 = lﬁl
3 .
Oy -Gy I T J

1

G0, |
tant= — [

If ¢ is the angle between two regression lines, then prove that :

G0, |[yi-1)
tanf =| ——5 l -1 .
WO B J\ ¥ J
HAG4r (Or)
frerfafen snws & U Seg==g ToF F Fi90
X 2 3 3 7
y 15 17 4 5
Find the coefficient of correlation from the following data :
X 2 3 5 7
y 15 17 4 5

Z—12—M—148A1
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(6 )
19, GgH THEE T Jsinx = HFFAE A FI194 | q

Find the differential coefficient of +/sinx by first principle.
20, wiew fafy § f5g =i=0 -
sin (ot + B) = sin @ cos P + cos « sin f3, 4

Prove by vector method that

sin (o0 + ) = sin @ cos fi + cos « sin fi

[
el

. TEE F=2i-j+4 (20 -3k) @@ f=3{+1}+g(i+j+l;] ¥ W w0 wE HET| 4

Find the angle between the lines r = 2 -+ ['E’..i — 3]1] and ¥ =3i+k +u [i +j4 k)

ma
T

. W WS T SR 9 wia, w fEeed (1, -2, 4) 991 (3, -4, 5) | FHL S
% AU WEGE x + y — 22 = 6 T @9 Bl 4

‘Find the equation of the plane which passes through (1, -2, 4) and (3, -4, 3)
and which is perpendicular to the plane x + y — 2z = 6.

23, If2 v = a cos (log x) + b sin (log x) 1, T T8z =i & <%y, + xy; + ¥ = 0. 4
If v = a cos (log x) + b sin (log x), prove that xy, + xy, + ¥ = 0.

AgET (Or)

x % @e sin” [‘: Vi-x-x 1.'1—}:2] =1 FawE VI 9 HI |

Find the differential coefficient with respect to x

; o — — 2
sin t [x JI—x —+x V1—-x ]

£—12—M—148A1



(7))

24, A TG FifeQ -
dx
[ p
1-Zsinx
Evaluate :

HEGT (Or)

Evaluate -

. 3 2=
Isml =

1+

25. WH FIg wifeu -

i

J- '\.|IE; d_.‘.
Evaluate :
j Jtanx dx.

za,‘aﬁyaﬁxww&wiﬂmu+b}r+c=n%ﬁ%xﬁywwww
a,x+b1}-+c1=0§,ﬁ?mﬁ'ﬁﬁﬂﬁ?ahlgalh. 5

If the regression line of v on x is ax + by + ¢ = 0 and that of x on v is
a;Xx + by + ¢, = 0, then prove that ab, < ab.

Z—12—M—148A1 P.T. O.




i

20

Tl

28.

52 WA W1 AW ® F<5t @l %l T3 T3 W T 1 9 e w7 oftorm sifeg S
ST F, TR w1 T vmw S A = E 0 v fer fen w0 R | o Elhi
T |

()BT 356 &1
(E)EE 7 U= %1 8% 5 =0
(1) UeeT 9= §FH T 9971 §HA FA 0 F I=WE 27 5

A card is drawn from a well shuffled deck of 22 cards. The outcome is noted.
the card is replaced and the deck is reshuffled. Another card is drawn from the
deck. Find the probability that :

ta) Both the cards are aces.
(b) Both the cards are of same suit.
{e) The first card is a spade and the second card is a black king.
HLGET (Or)
Wﬁmmwwwilmﬁﬂﬁwmmﬁmﬁwal

A die is thrown twice. A suceess is an odd number on each throw. Find the
probability distribution of the number of successes.

ﬁqﬁaﬁﬁgﬁsﬂﬁ,%ﬂﬁ%wazﬁxqﬁmﬁﬁWy%m% ferfurer
7T F fw v e wm freeited el 6 E

: 3 0 10 20 30 40 a0 60 70 &0

v o 0 4 7 9 12 15 14 8 3
ﬁwﬁmﬁmﬁ?&%~mmﬁ-ﬂmﬁﬁmmﬁm| 5
A river is 80 m wide. The depth y in meters at a distance x from one bank 15
given by the following table :

% = 0 10 20 30 40 50 60 70 50

v o 0 4 7 g 12 15 14 8 3

Find the approximate area of cross section by the Simpson’s rule.

Z—12—M—148A1



(g9)

44T (Or)
%I—Wﬁﬁr# 12 =7 S FW RIS
Find the square root of 12 by Newton-Raphson’s method.
290, Froiifes TEE ¥ A F AR g W RO
Fiejen(2i-j4K)
f=2i+i—ll+}t[ﬂ3§—5fi-rﬁll). _ 6
Find the shortest distance between the lines whose vector equations are

F=is]+r (zi_j+11]

Hg=r (Or)

= Ti{et T W FHE G FIS0 = (A 7 A(2, — 3, 4) 7 B(— 5, 6, —7) =T fei
mﬁ%{g@gm‘mwmw%ﬂﬁimﬁaﬂ?ﬂammﬁﬂmml
TS =] T Ud e o1 7 R |

Find the vector equation of a sphere described on the join of the points
A(2, — 3, 4) and B(- 5, 6. —7) as the opposite ends of a diameter. Deduce the
equation in Cartesian form. Find also the centre and radius of the sphere.

Z—12—N—148A1 P. TG



30, 'I"Fa'ﬂﬁﬁ‘l:{ (

Prove that :

1
J' log {l-l-x]dx :

T4x? 57
9= (Or)
_x_z_ f_lﬂﬁtmmémmaﬁﬁm
i:s

Find the area of the region enclosed by

x” }'E_ :
_a E‘e“

Z—12—M—148A1 11,667




Total No, of Questions—30] [Total No. of Printed Pages—10

M—148B1

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

Maximum Marks : 100

ot

(1) = e afEr

(2) B 9 & 3§ T9F T4 <9iE M0

(3) &l wEves = M99 savg = e

(4) W97 A 17, 18, 23, 24, 27, 28, 29 WE 30 H HiaiF fames fau M #)
Instructions :

(1) All gquestions are compulsory.

(2) Marks have been indicated against each question.

(3) Draw diagram wherever it is necessary.

(4) Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28, 29
and 30.
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1.

2

T

L

. afg |a+b|= a—b| &, 9 fog wifen fx @ it b wwer @ 3 -

(2)

ﬁqa_ﬁ'ﬁTﬁ-ﬁ'Q:
1 w  w
m” w® 1 |=0. >
m 1 m
Prove that :
‘ 1 w o)
©w o 1 [=0.
‘mz 1
2 31 1 2 =8| . L
cafs A= J G B=[ , W 3A — 4B %1 99 FE F9¢] 2
0 -1 5] 10 -1 3
Ifﬂ—r‘) ond | 2 =8 then find the value of 3A — 4B
__D _15311 “lo -1 3l en fin e value o - :

T et FOfew sae wEe 2, 3, 6 991 1, 2, 2 B ¥ 99 F1 =FEHT F@
FIaY | 2

Find the acute angle between two lines whose direction ratios are 2,3, 6 and
1, 2, 2 respectively.

Aafs P 9 Q F fawi= ®99: (4, 1, 7) 991 (2, 2, 3) §, Ay PQ ¥ wTF THF
OI9ieF Fd Hirag | 2

If the coordinates of P and Q are respectively (4, 1, 7) and (2, 2, 3), find the
vector PQ and compute its magnitude.

2

If ﬁ+5’=|§ b are perpendicular to each

other.

-b | show that the veetors 3 and

4—12—M—148B1



(3)
6. fix) = 11 — 7 sin x = I (I=) 99 Fifsw| : 2

Find the range of fix) = 11 — 7 sin x,

7. log log log x F1 x & #MUH JFFa T0F 79 Hifed|

I

Find the differential coefficient of log log log x with respect to “x”.

8. UH U GH t HhvE H S T G 99 F A T AU S = 53 + 22, 7@ 3 TEE F w9
T G =9 91 Ffe 2
The distance S centimetres travelled by a particle in t seconds is given by
S = bt? + 2t% Find its velocity and acceleration at the end of 3 seconds.

9. fag =ifem 5 T

d?y
d—x—_3+9y=[}3ﬂﬁy-—-4sin31%I 2
Verify that the solution of equation :
d*y
E{H 9y =0 is y = 4 sin 3x.
‘ICh_CﬁT'HxB:ﬁ'{F%Eﬁﬁ'Cﬂv(x,y}ﬁ-ﬂm'ﬂﬁ'ﬁlminzlﬁfﬁ_'jz.’%ﬁ.
Ixy, =110 n = 5. :

I

Find Cov (x, y) between two variables x and y from the following data :
Ix; = 1b, Zy, = 36, Xxy. = 110 n = 5.

11, Tag =ifag fF .
a—-b-c 2a 2a
2b b—c—a 2h =(a+b+e) 3
2¢ Ze c—a-b

Z—12—M—148B1 P.T.0.



12.

13,

14.

{4)

Prove that :
a—b-c 2a 2a
2b b=e=a 2b ={a+b+e).
2c 2e c-a-bhb
4 21 . . .
‘ﬂﬁfz’i=[_l l—liﬂ,ﬁ%-ﬁiEE{A—EIH.&—SI}=D. 3

4 2
If A=|:_1 ]]. show that (A — 21} (A — 31) = 0.
e A § TS T 39 HEaE # g 9 SN S el s 2y — 2z = 1
TSl 3x — 4y + z = 5 T & &1 3

Find the equation of the plane passing through the origin and perpendicular to
each of the planes x + 2y —z =1 and 3x — 4y + z = 5.

AABC # wfew fafu ¥ fag wifes .
C=acos B+ Dbcos A, 3
In AABC prove that by vectors that

C=acos B+ bcos A

. OF A\ Fifey

%
=0 y3—x—+3

Find the value :

6" —1
30 VB-x—v3

Z—12—M—148B1




16.

17.

fix) = cos x + sin x F FHal@ O0<x<n ¥ 3= 9 A= 9@ 4 Fifau)

Determine the maximum and minimum values of
fix)=cosx+smx, In 0<x<nu.

sec’x tan y dx + sec?y tan x dv = 0.
Solve the differential equation :

sec’x tan y dx + sec’y tan x dy = 0.
94T (Or)
HEFHE THETT B HIAC -
dy - :
COSX T—+ysinx=1.
dx
Solve the differential equation :

dv :
cosX —+ysinx=1.
dx

qEgrEry oE P w1 OF | SiEn

x = —-10 =8 0 5
Y i3 5 9 7 11
Calculate the Correlation coefficient of P from the following data :
> —10 -5 0 5
v o 5 9 7 11
g4t (Or)

10
13

10

[N E]

HHAAT @ 2x ~ 9y + 6=07TF x - 2y + 1 = 0 F orw wwgr== w5 ToE

HITAT |

If two regression lines are 2x — 9y + 6 = 0 and x — 2y + 1 = 0, then find the

Coefficient of correlation between them.

Z—12—M—148B1
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(6)

19. ST 7 WEAHT G G A X+ 5%+ 22 - O — dy — 6z - 11 = 0 § "%
T Aun Tt oo 59 A w5 Bew  dm T 2 4

Find the equation of the sphere concentric with
E+y +22 -2 -4y —-6z-11=10
and whose radius is triple of this sphere.
20. TEEi F=2i-j+n (21 —3k) 71 F=3i+k +n ['I+]'+11) F WA FO T FIAT 4
Find the angle between the lines T = 2i—j+k (2;—31.;) and 7 =3i + E-'rp [1 + j+k)
21.aﬁmﬁfﬂﬁmﬁmﬁgﬁ%mmmmm#ﬁqi 4
Prove Pythagorus theorem by vector method.

22. 4fE y = a cos (10gxl+hsin{]ngx}iﬁ.ﬁfﬂﬁ'ﬁﬁmﬁx%g+x}r1+ff=ﬂ~ 4

If y = a cos (log x) + b sin (log x), prove that x%y, + xy; +y = 0.

23. Alg "JI—KE-t—ﬂ'I —y* =alx— y) ®, @ faz =ifse s

dy _y1-y

dy B
e\ i
dx  f1_y2

afe =-,.|'J]ugx+\|fﬁgx+-j!i}gx+ ...... = %I, a1 faz Fifey fs

dy . =-d1- ¢
dx  x{2y—1)°

Z—12—M—148B1



(7)

| dy_ 1
dx x(2y-1)

24, H{HE G FHNAT :

| X+5IN X
j—dx.
l+cosx

‘ Find the value :

j% dx.
‘ ] HAgar (Or)
jm F HH I BT
| Evaluate :
==t
d+4cosx
25. HF #@@ Hifau
[Jtanx dx.
| Evaluate :
‘ [ Jtanx dx.
| Z—12—M—148B1 P.T. 0.
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(8)

26. TreAferfEn el & y =1 99 90 90 9495 « = 12
g X ¥
e 7.6 14.8
e fa=em 3.6 2.5
U We-Tm oS P o= 0.99. 5

Estimate the value of y from the following data, when x = 12 :

Series X v
Mean 7.6 148
S. D. 3.6 2.5

and Correlation coefficient P = 0.99,

27. =g P(A) = 0.8, P(B) = 0.6 41 P(A + B) = 0.5 71, o1 9 =1 99 719 =ifaq .

t,Eﬁ}P[" }

)

e[ 3)
(77) P(AUB). 5

If P(A) = 0.8, P(B) = 0.6 and P(A + B) = 0.5, then find the value of the following :

(c) PlAUB).

Z—12—M—148B1



( 9)

19T (OF)

amwwwaﬁmﬁlmwﬂiﬁwmﬂwﬁwmw i

@@mﬁmjﬁﬂammﬁﬁg@mmaﬁm|

Two cubical dice are thrown simultaneously. Find the probabihit
number on the first die or getting the sum 9 on the two dice.

25, =-Twe faf = J12 =1 WA T wiee |

Find the real root of 412 by Newton-Raphson's method.

1T (Or)
faaqy TN T
X 1 1.5 ) 2.5
¥ 2.1 2.4 2.2 a8
3

aajych-: aﬂﬂﬁf@mﬂ?ﬁﬂﬂﬂaﬁaﬁm
1

(Giiven that :
X 1 1.5 2 2.5
i 2.1 2.4 2.2 2.8

3

Find the value of _[‘u dx by the Simpson’s rule.

Ly | oo

cinZo. + sinZf + sin?y + sin®d =

7—12—M—148B1
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30.

{ 10 )

A line makes angles «, B, vy and 8 with the diagonals of a cube, then prove that :
o - g + g - g 8
sin*ct + sin®*p + sin®y + sin?8 = 3"

HI=ET (Or)

UE e g (1, — 3, 4), (1, — 5, 2), (1, — 3, 0) & Toear &, IHH =
X+ y+z=0 fegag & et = FHEL0 TG Hia0|

Find the equation of a sphere passing through the points (1, - 3, 4), (1, - 5, 2),
(1, — 3, 0) and its centre lying on the plane x + v + z = (.

oz =iew =
/3 B
Jtanx T ,
I 7 ; dx =—. &
e Atanx ++/cotx 12
Frove that :
Jﬂa = SRE Do
R Stanx +~eotx 12
4T (Or)

TETY y? = 4ax A9 x? = 4ay F A9 9L TC GF FH AAFA @0 B0

Find the area included between the curves y* = 4ax and =% = 4ay.

7—12—M—148B1 11,667



Total No. of Questions—30] [Total No. of Printed Pages—10

M—148C1

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

Maximum Marks : 100

e -

(1) @l g 31171—r=n!1‘é'|

(2) TY w9 ¥ % ITH AHT TU0 W E |

(3) = a=ws B =9 9w F9E

(4) WYH WHE 17, 18, 23, 24, 27, 28, 29 WH 30 § safF famed few W €|
Instructions :

(1) All questions are compulsory.

(2) Marks have been indicated against each question.

(3) Draw diagram wherever it is neceszary.

{4) Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28, 29
and 30.
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e

,Irf*r:A=[

(2}

2 4

1 3] mig
3 a}WB:[O ;‘,"ﬁ'l!&.ﬂﬂﬂﬂ??_fﬁﬂﬂ'lﬁ[{l . p.

Ii“a—rz 41 dB—l w hen find th 1 f AB
r—[a o an —2 5,_1: en nin e value of Ab,

. Tog =ifse 5 -
1 w @
UJ.I w® 1 (=0 5
w? 1

Prove that :

10w
m w: 1 1=0
o 1 o ‘
g (1, 2, 3) Wy § e g )

Find the perpendicular distance of point (1, 2, 3) from v-axis.

'.Wﬂﬁﬁﬂﬂﬁﬂmmﬂﬂﬂfﬁ@ﬁlﬁﬁ(§+2}—3R)Hﬂﬂfiﬁﬂdﬁm_lf

| 2
Find the vector equation of the sphere with centre [i+2}—3f{) and radius
4 units. '

 Ale d=2i-3j+k T4 b=23i+2) T, W dxb = WA I FHfEm 2

If a=2i-3j+k and b=3i+2], find the value of axb.

Z—12—M—148C1



(3)

I+d

- -~ dy s
6. A% y = log, log, sin x) 1, & 3, 1 A 3@ i

dy
dx

If v = log, (log, sin x), then find the value of

L]

7. fix) = 11 - 7 sin x =1 39 (30R) 9@ w=ifaw)

Find the range of fix) = 11 — 7 sin x.

8, fﬁg#ﬁqﬁrﬁmﬁax?-axi+sxhlnﬂHﬁ}mﬁiﬁaﬁﬁwﬁ%fﬁthﬂ%

Pl

Prove that the funection x* — 3x2 + 3x — 100 is increasing on R, the set of real
numbers,

9. FgFE HIEIT

dﬂv d}".z a - [ PR
_‘r'+ ] r‘:ﬂ = ,, I :_)‘
= [dx.] £y =1 #1123 uE fafEn

State the order and degree of the differential equation :

dy (dy)*,
=] == % =0
dx” [dx )

10. 195 FI0 % F2-w7 s Smga [ w5 e e S E 2
Prove that Correlation coefficient is the geometric mean of the Regression
coefficients.

L ] " o
i Hf‘EA{_l ljm.mmaﬂﬁqm—zma—m}:n, 3

4 2
If &=[_1 J. show that (A — 2I) (A — 30) = 0.

Z—12—M

148C1 A M



T

13,

14,

15;

(4)
g =itew

=(a-hb)(b-eci(c-a).

L

Prove that :

1 b b® |=(a=b)(b—c)(c—a).

m::maa‘f-zx_zy+z+3=DW43—4}7+2z+5=ﬂ%ahﬁ?;ﬂam

SHITE | 3

Find the distance between the parallel planes 2x — 2y +z + 3 =0 and
dx — 4y + 2z + 5 = 0.

fas =ifse s fag (1, 2, 4), (2, s, —1)'&*1[‘(3, 8 - 6) W@ T 3

Prove that the points (1, 2, 4), (2, 5, —1) and (3. 8, — 6) are collinear,

; l-gosx
lim =

x—l] T

I TOE F it | 3
Evaluate :

. l—cosx

lim -

x—1} =

£L—12—M—148C1
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( 5 )

le. wRadwiie =5 %1 %=1 ¥ 2 ThATvs 1 @ A 975 @ W 8w F s § af
F1 1 TG TS, SEE FK 5 TH 21 3

The edge of a variable cube is increasing at the rate of 2 em/s. How fast is the
volume of the cube increasing, when the edge is 5 em long.

17, Teehel 9HIFIT g6 FiEw -

= i
(e* +e%) =L

=(e"—e ") 3
Solve the differential equation :

. dy N
{(e*+e™) = =(e*-e7").
d:

x
HI4ET (Or)
FHTH
dy | % =
——+y=e* H T Thaw
dx
Solve the equation :
&y y=g"
dx
18. Tz wifse 7% seom= s =1 99 219 41 & 59 7 5 3

Prove that the value of Correlation coefficient lies between —1 to +1.
HEET (Or)
4x + 3y + T=099 3x + 4y + 8 = 0, @
THGAAY UIE b, [T b, F FeEE O0% W HiAC |

Equations of two lines of regression are 4x + 3y +7=0and 3x +4y + § = 0,
then find Regression coefficient b__and bx}, and Correlation coefficient.

72—12—M—148C1 P.T. Q.



(6)

19, TEIET F=2-j4i (21 -Sfcj T T =3i+k+u (1—J+IE) F U O wE w4
Find the angle between the lines 7 = 9i =FHK (Ef —Sf(J and r =3_i + K :—;1.[f+j-L L)

20. ﬁﬁﬁ!mﬁﬁ{{&G?—4J%I1TEWER—E}'—Z—IU:H‘%%W"‘W # 1 7T
&1 FH=I FE F= T 4

Find the equation of the sphere with centre (3, 6, — 4) and touching the plane
=Py 2z 1 =0

21. 4% y = a cos (log x) + b sin (log x) 71, 71 fug Fiau fe Xy, + Xy, +y =0, 4

If ¥ = a cos (log x} + b sin {log x), prove that X%y, + Xy, + ¥ =0,
22. f% AABC %1 F=% G %, 91 fog Fifwe 75 GA+GB+ GO <3, 4

If G is the centroid of AABC. prove that GA+GB+GC =0,
23. WO TSI 9§ fx) = tan™! x F FEFE w79 Fhw 4
Find the differential coefficient of fix) = tan~' x by first principle.
HAEET (Or)

I8 %% = o™V, 77 Tag st T

dy  logx
dx  (1+logx)®

If x¥ = *¥, then prove that :

dy  logx
dx  (1+logx)®’

Z—12—M—148C1



d=

TR a5 T WM W #Hifwu 4
&3 Iu‘ﬂx“+nx+? _

Find the value of -
J- dx

V3x2 + bx +_?

HEET (Or)
xg+1
J‘_-—_,—d}: =1 J19 Fid 3&?371:
X —-x"+1

Find the value of *

2

J' X™+1 e

ST S

25. Tr=iifwe wiwet g“#fﬁ@;r%xﬂ"{ﬁﬂ?x%fﬁmﬁwm = HT A wAT

5

Estimate the Coefficient of regression of y on x and that of x on v given the
following data -

% 2 3 5 6 6 9
¥ 3 2 3 - 6 3

Z—12—M—148C1 i



22

23

6.

27.

(8)

o 7@ AT

j-\"Exdx. 5
Evaluate :

[Jtanx dx.
:EWETWTﬁﬁTﬂﬁﬂElqﬂzq’ﬁﬁfﬂﬁm%liﬂT?ﬂTTﬂ%ﬁ?ﬁﬂ

=1 qifa=al § 7 g

Two cards are drawn at randem from a well-shuffled pack of 52 cards. What IS

the probability that either both are red or both are Ace ?
31eET (Or)

“A P ?s-a-aﬁmﬁﬁff{wﬁm%ﬁm“ﬁ“m%fwﬁﬁﬁmm%tfﬁﬁuﬁﬂrﬁ
Foofgl § T A2 w1 A ﬁﬁqyﬁtaﬂfaﬁaw‘“?

“A” speaks truth in 75% conditions and “B” speaks truth in 80% conditions. In
how many percentage of conditions they will contradict each other in speaking

one statement ?

| aE e faasl @ O 9 R

% i« 2 3 4
y o 1 4 9 16

S aF T ox=1 90 x=4 ¥ WEG & F7 frre wres FgdEE A
H T RIS 5

7—12—NM—148C1



C:800)
A curve passes through the following points :
. 3 4
X 1 2 30
¥ 1 4 9 16

then find the area bounded by the curve at x = 1 and x = 4 by trapezoidal

rule.

ateEt (Or)

=z T Tafg A 10 1 TAHE 6w

Find the cube root of 10 by Newton-Raphson’s method.

29, YA

X

L
b
w
™
|
V]

i

2=6i_¥=7.2-%

3 1 —3

| B
e

% < =1 s 0 9 i

find the shortest distance between the lines

=]

4
|

(]

*|

x=6_y-7_2-4 4 % T
3 A 1 & =

|

21947 (Or)
i 50
31+m+5n=t},ﬁmn—2n1+5]m={],

Find the angle between t+hose lines whose d.c's are given by equations :

3l+m+5n=ﬂ.ﬁmn—2nl+51m=(l‘

7—12—M—148C1 L3 W 2
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(10)

2T (Or) |

Wﬁ:mxaﬂﬁtr@y:m%aﬁﬁi@{ A F AT 9H i

Find the area enclosed between parabola y? = 4ax and line y = mx.

[}

Z—12—M-—148C1
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(1)
(2)
(3)
(4)
(5)

(1)
{2)
(3)

| %

P

e -

logx* 1

J Find the value of

Tatal No. of Questions—30)] [Total No. of Printed Pages—§

M—149A2

HIGHER MATHEMATICS
(Hindi & English Versions)

Time : 3 Hours

Maximum Marks - 100

9ifi o sifEeg £
‘Hﬁaﬁ%mﬁ?ﬁ%ﬁ?}ﬁqw%

wot # few g FEeER v ae s E

T A 17, 18, 23, 24, 27, 28, 29 WH 30 ¥ = fomey fou mm &

Instruections :

All questions are compulsory.

Marks have been indieated against each question.

Questions are to be solved according to instructions given therein.
Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28. 29 and 30,

Draw diagram wherever it is necessary.

1 log v* =
=7 &1 AF A6 Hifew 2

1 logy*
log x* 1

Z—12—M—149A9 BT O



( 2)

It

1
. gfe A =[1, 2, 3] a9 B:‘Z‘ %1, @ B’A’ F1 °9F HHice |
3

1
If A =11, 2, 3] and B=|2|, then find the value of B'A".
3

3, fag =ifee B famg (1, 2, 3), (4, 0, 4) @&1 (-2, 4, 2) HiEHA |

Prove that the points (1, 2, 3), (4, 0, 4) and (- 2, 4, 2) are collinear.

4. TfEw (i-ij’) ¥ AU USiE Hiew 9 S|

Find a unit vector parallel to the vector {1—-2_]]

5. 4fg |a|=2 |b|=5 5 |axb =8 &, @ a.b = w9 7w Fi

If |4]|=2, |b|=5"and |axb|=8, then find the value of a.b.

oy y! 1 = b ol
6. 9= ﬂm:f——i g1, @ fag =iisw = f{x}—frl.l—!],
.4

X

1
If ix)=x%-— . then prove that ﬁx‘}+f l]-
p (}

7. X % HEY y = log (log x) F1 FFFA LUERETE FITag |

Find the differential coefficient of v = log (log x) with respect to x
§. SUTw w1 AYEEE gHY F] fefEn)

State Lagrange's mean value theorem.

3

9, g y=x+ ax?+ bx + ¢ T , 1 o5 wifee & i:r:ﬁ.
3'
If y = x* + ax? + bx + ¢, then prove that E_E

Z—12—M—149A32
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(3)

10. AfE 2 TEEET TOTE FEY: 0.8 § 0.2 ¥, U T T Ui an Hed 2
If two regression coefficients are 0.8 and 0.2 respectively, then find correlation
coefficient.

=]

3
X X 1+x

b2

M., e x, vait o o &1 a9 A=|y y* 1+¥° |=0 &, @1 fag F9 & xyz = -1
z z° 1l+z°
3
x x° 1+:-s.31
If %, v and z are distinct and A=|y ¥° 1+y° |=0, then prove that xyz = —1.
‘z 2o 1+2°
12. Bfzeg fafy ¥ =60 58 =9 : 3
X4+y =9 2x+y=12
Solve the equation by Matrix method :
x+¥y=9 2Zx+y=1L
5 o 5 . Y 50 1 N
13.%3?1‘?311’1%1@%%1-@mﬁwﬁ%mmwcnsﬁg)ma 3

k|

1
. , =
Prove that the angle between any two diagonals of a cube is €05 | 4

!

14. AABC % 78 A, B= C ¥ faufs gfew 9w & b 5 € &, 41 fgg =i 5 9% o+

ﬂlﬁﬂﬂﬂﬁ}"[g%%l 3

If the position vectors of vertices A, B and C of AABC are respectively &, b

; - ... B+b+e
and ¢, prove that the position vector of the centroid is ———.

15, AE TH HIEE

Lad

A 1—cos dx
s~
x—0 X

7—12—M—149A2 S e & 2




16.

T

18,

(4]
Find the value of :
. 1-cos 4x
Iim ——
x—=( b

u TR S # w02 A Wi FFvE F W =g W E) I\ B 10 #.HL
&1 T W ¥ AW H UhEdd ®i e §ia S 3

The radius of a cireular plate is increasing at the rate of 0.2 cm/sec. At what
rate is the area increasing when the radius of the plate is 10 cm 7

e AU F TS FHAC : 3
dy
—~ 4y =p%
dx 7
Solve the differential equation :
dy
= _4qy=¢’
dx v

Haar (Or)
AT FHHIN FH E@ HIAC
{1 + cos x)dy = (1 — cos x}d=x.
Solve the differential equation :
{1 + cos x)dy = (1 — cos x)dx.
g covix, y) = — 2.25, var(x) = 6.25, var(y) = 20.25 2, o TeEE U0 plx . y) W
FITAT T TEEEY F Wi 9 FARC 3

If cov(x, ¥) = — 2.25, var(x) = 6.25, varly) = 20.25, then find the coefficient of
correlation p(x . y) and also find the nature of correlation.

[T (Or)
fag ST fF TETE TUTE FHEEY OIS #1 O Aed g g

Prove that the correlation coefficient is the geometric mean of regression
coefficients.

Z—12—M-—148A2



20.

22,

23.

(5)
U 9 guae o fag 9 3P g W e € a9 fdws el w fFRa AL B, (W

yivese wtar & | Tag Fifeu 7% AABC &+ s #1 fa5 99 x? + v? + 22 = p*
%l i

A variable plane which remains at a constant distance 3P from the origin cuts

the coordinate axes at A, B, C. Prove that the locus of the centroid of triangle
ABCisx?*+y*+z*=p=

gfeqy fafa @ s 9 4
sinfa + B) = sin @ cos [ + cos o sin .
Prove by veetor method :

sinfa + f) = sin @ cos f + cos o sin P

-

. T EifET fF T Fei+j-k+A3i—)) men F=4i-k+u(2i+3k) st ¥ 4

Determine whether the pair of lines ¥ =i+ j—k+A(3i —J) and T = 4i — k+u(2i + 3k)
interzect. .

Vi+4x? 41 \ . dy M
—| ¥, i — FAW Rl 4
X | dx

_ =X _'l.'l].+ I;ﬂ_ +1 d_:t
If v=cot { =N then find I
tan! x ¥ 9YH Tagra 4@ sEFed FNaU| 4

Differentiate tan x by first principle.

HTFGT (Or)

Ifg \flllv x” +w.j|1—j,.f2 =alx—yl =1, o Tas Fifse &

Z—12—M—149A2 S L 8 2



(6)

£r ]

If 1—%*+ 1*-'; v* = alx—y), then prove that :

o

dy _y1-y
dx  41-x2

24, IFE FE HAL : 4
sz sin ' x dx.

Find the value of :

ng sin’ x dx.

HYET (Or)

o FE HIEL :,

JE-—I-— dx.

—
o' xsin” x

Find the wvalue of :

- 1

cos® x sin® x

un

25. HF §E i

J' 3x+1
" —2x+3

Find the value of :

I Sx+1
x> —2x+3

7Z—12—M—149A2



26.

27,

28,

{7 )

Freifeg ol g ToTeEE 70 5 OYEd &% 9d Hige d HErds Sted ged a@
a:infwl[,l_:

L

CHEE ‘FfT‘-“ﬂFF
siEa g7= 65 67
OHE 990 2.5 35

3 R ¥ aeg ¥ Uedl § wewEry Ui 0.8 ¥
An article costs Rs. 70 at Gwalior. Find the corresponding most appropriate

value at Bhopal using the following data :

Gwalior Bhopal
Mean value 65 b7
Standard deviation 245 3:b

The correlation between the values at two cities is 0.5,
1ﬁmaﬁﬁﬁﬁyﬁ%§nﬁlﬁqﬁrmﬁﬁﬂwﬁiﬁqﬁaﬁﬁmﬁm'1,--1'7%’.
A | g
A hushand and his wife attended an interview for a post, Probability of the
husband being selected is 1/4, whereas that of the wife is 1/6. Find the probability
that none of them will be selected.

sgar (Or)
= U U oy HH 9 ¢ e e W CHE e 71 AW 90 AH H WA w
EdiEed |
Twu dice are tossed together. Find the probability of getting ‘even number on

each die’ or the sum of 9.

U e H 9EE 80 T B IHE U we | x g0 W El &I MRS y €1 x F A

o 3 fou v % Tafas 9 fsites ower § 2 - 5
x : 0 10 20 30 40 50 60 70 5l
y : 0 4 7 g 12 15 14 8 3

forra fam &7 9ema 4 79 ¥ ST w2 F FIAW w99 Fie |

£—12—N—149A2 P.T. 0O,



29.

30,

{8)

A river is 80 m wide. The depth y at a distance x from one bank is given by
the following data :

£ 08 0 10 20 30 40 a0 60 70 80
y : 0O 4 7 9 12 15 14 8 3
Find the approximate area of cross section by Simpson rule.

=gt (Or)

=ZA-ThEA fafy | 10 =1 5ga =m F

Find the square root of 10 by Newton-Raphson's method.

(S

w x=-1 y-2 -3 . x-2 ¥y-4_ 2-5

TR =g = - MR g g B A S o S
Eaiied &
Find the shortest distance between the lines

x—1 y-2 z-3 q x-2 y-4 z-5

2 3 4 07§ a 5

HgdT (Or)

TF THTE SR A (a, b, ¢) ¥ e € 3K #: A, B, C W w24 € | fag Fi6n
e N a b ¢ .
% Tt OABC ¥ &= 71 fag 19 £+;+;=J%|

A plane passes through the fixed points (a, b, ¢) and cuts the axes at A, B, C.

a b ¢
Prove that the locus of the centre of the sphere OABC is ;“’ ;r“[* e 2,

=

fog Sifew . Ilngl_l+tanx}dx=%lﬂg‘2_ "k
L

mid
Prove that - _[ log (1+tan x) dx = % log 2.

]
HI&T (Or)
0 x? + y? = a? F FEYW &FHA T4 HIAC |

Find the whole area of circle x* + ¥v* = a%

7—12—M—148A2 11,667



Total No. of Questions—30] : [Total No. of Printed Pagez—8
M—149B2

HIGHER MATHEMATICS
(Hindi & English Versions)

Time : 3 Hours

Maximum Marks - 100

(1) = w¥9 HAfaE £
(2) =9 ¥ % WHT I9F ¥ wiw
(3) weaT # feu M fAEviEn £ v T w99 5

(4) W97 HHIF 17, 18, 23, 24, 27, 28, 290 U4 30 ¥ ol fawey feuw mu &

(5) T @=eg+ B 93 Z|ys @90
Instructions :
(1} All questions are compulsory.
(2) Marks have been indicated against each question.
(3) Questions are to be solved according to instructions given therein.
(4) Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28, 29 and 30.

(0} Draw diagram wherever it is necessary.

1, fog (2, 6, 8) =1 XOY 99a § ¢ 7 Fiiaw| 2
Find the distance of the points (2, 6, 8) from XQY plane.

£—12—M—149B2 P.T.0,



(-2 )

=

. Afe € |AHEY TUE FEY: 0.8 F 0.2 31, A Hemwed Ui T HI90| 2

If two regression coefficients are 0.8 and 0.2 respectively, then find correlation

coefficient.
d?y
3. A HIET : = =X i
dx_
d*y
Solve : a;—i = X.
1 log v* =
4, P " T HE F OFHSC] 2
. 1 logy* ‘
Find the value of ‘ . .
log x* 1

Ln

v=x(5—x), x% 3 o8 § v 3i=m =1 fAf=g &7

(]

For what value of z, y = x(5 — x) is maximum or minimum ?

. 1
6. % A = [1, 2, 3] 71 B:iz 2, °F B'A’ =1 °1 frife 3
3

[1
IfA=11, 2, 3| -and B=|2/, then find the value of B’A".
3

7. Af2 AO+OB = BO+0C 21, o Tag witeu 7% A, B, C 509 & | 2

If AO+OB=B0+0C, then prove that the point A, B, C are collinear.

o

AT fix) = log e, 59 x > 0 ), &1 fags Fisg & fluvw) = fu) + fiv) + flw) |
If fix) = log e*, when x > 0. then prove that fluvw) = flu) + fiv) + flw).

Pk

P

2 o 11 -
o x % HHH y:smlgﬁﬂﬂﬁfﬁqmﬁlﬂ =1 |

Find the differential coefficient of ¥y = 5111_:% with respect to x.
7—12—M—149B2



TQ.

Fiks

TZ.

T3

14,

(3)

ﬂﬁﬂ(?-ij)%wmaﬁﬂmﬁm|

kJ

Find a unit vector parallel to the veetor |1— EjJ_

U guird ®iE Hi e 0.2 ¥ e ST W 9 ¥ 9% W €| 99 Fem 10 A,
Bl O Wi % A § giideq ®f T Fm wiew 3

The radius of a circular plate is increasing at the rate of 0.2 cm/sec. At what
rate is area increasing when the radius of the plate is 10 em ?

P b e
afg a#p, bFa. c®r &t |a q c|=0 7 = . q . T T ——
" p-a g-b r—e¢
a b r
- 3
p b e . 3
If a#p,b#qg,c#rand |a q ¢ |=0, then evaluate F—f—
- L p—a gq-b r-c
a r

UF @ HJEl F WG o, fF oy B0 A6 2 fag wiew T

sin® ot + sin® f§ + sin® y = 2. 3

Prove that sin® o + sin® } + sin® y = 2, where «. f and y are the angles that a
line makes with eoordinate axes.

afc AMABC & ¥iaf % fegfa @fgw &, b, € €, 1 fog =ifsu fF AABC =1 &xrwa
=%[Exé+ﬁxﬁ+ﬁxﬁ] £ 3
[f position vector of vertices of AABC are 3, b and €, then prove that the area
of AABC is =.—§[E>-:E+E>{E+Exl_:-]_

Py

. Hfzsw fafa 9 it & =ifs0 3

x+y=9, 2x + y =12.
Solve the equation by Matrix method :
X+y=9 2x + y =12

7—12—M—149B2 P.T.0.



Té.

18,

19,

. it ofFET F FNE W covix, ¥) T T HIWC

(4 )

lim (secx—tanx) & HA J6 iU | 3
x— w2

Find the value of lim (secx-—tan x).
X — Af2

tad

(1, 12), (2, 7, (3, 9), (4, 6), (5, 12). (6, 8), (7, 16), (8, 3), (3, 20), (10, 2.
Find covix, y) for the following data :
(1. 12). (2. 7). (3, 9), (4, 6), (5, 12), (6, 8), (7, 16), (8, 3), (9, 20), (10, 2.
Hgdar (Or)
Tag wiau & SWEEm s w1 " 99, TEEE UE W g5 M €

Prove that the Arithmetic mean of regression coefficient is greater than correlalion
coefficient.

STgFe THIFI BE FNaU 3
see? x tan v dx + sec® y tan x dy = 0.
Solve the differential equation :
sec’ x tan y dx + sec” ¥ tan x dy = 0.
wgar (Or)

2

i = d v .
mmﬁ}f=e‘3“ﬂﬁﬁm dx{—ﬂ:;:ﬂ aﬂﬁ%ﬁgl

2z
Prove that v = e is a solution of differential equation j_§ — G =1
et

T w7 AR e e @ P g W e § a4 A F A, B @41 C ARH W FET
% 97Fe® OABC ¥ F=F F agi@d x* +y  + 27 = 16P-2 % | Tog =901 4
A variable plane is at a constant distance P from origin and meet the axes in

A, B and C. Prove that the locus of the centroid of the tetrahedron OABC is
et e o e 6P

7Z—12—M—149B2



J0. =fem fafy 4 fyg =if=0 : 4
cosla — ) = cos « cos P+ sin ¢ sin f.
Prove that by vector method :
cos(ee — ) = cos « cos P + sin @ sin f.

2, T |7 |=3 W TEE 7 (2i+ge4k)=5 T T T T yfr=ge &1 o1 @
=i | 4

Find the radius of circular section of the sphere |#|=3 by the plane

f.[2:1+33'|+41-1')=5.

1 ‘,'1+K—'-_I1—K -, = d.\-' o

22, AfE y=sin T _——— ¥, T S~ W HECI 4
2 dx
; 1+% — 'u_l—_ dv
If y=sn 3 then find I~
23, cot-! x F1 WuH Tz | FEHed FiAg | 4

Differentiate cot™ x by first principle.
Hgar (Or)

ﬂﬁsin;{:xcns{a+y}ﬁ.ﬁ[fﬁ'&'m‘ﬁ T &

dy _ cos” (a+y)
dx cosa

If sin v = x cos (a + y). then prove that :

dy _ cos” (a+¥)
dx cosa

7—12—M—149B2 BT 0.



24,

26.

(6 )

g
[cos™ 1?(2 dx =1 79 FE =0
X

Find the value of J‘tns'] R.: dx.
1+

HAgEGr (Or)

— dx qH JE Fiaa )
-|-3+4sinx L2 Ll

Find the value of _[ 1
3+4sinx

L

_[f—”le—dx =1 UM A =g
X" —-3x"41

a
Find the value of _[—-—1— dx.

X —x+1
T v F fowm § w4 @7 fawt F diwe T uww o gu 5
T (FE 7 H) [EERENET I
e 40 5
HHF fF=aa 10 1.5
HeHra ol P=09
afg gEaga {9999 @9 10 F5 5.8, 91 {awT Fasu

The following data gives sale and expenses in advertisement of any firm -

Sale Advertisement
(in crores) (in crores)
Mean 40 6
Standard deviation 10 1.5
Coefficient of correlation P.=09

If expenditure is Rs. 10 crores in the proposed advertisement, then find the
anticipated sale.

7—12—NM—149B2
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rrrrrr e

27. T{‘m“ﬁﬁﬁﬁ?ﬂl’rﬁﬁﬂlﬁHﬁﬁﬂﬁ%rﬁﬂﬁEﬁWﬁﬁﬂ?ﬁﬂ?ﬁ%lmﬁﬁﬂm
wifsT, 54 . 5
(i) &1 " 7t
(ii) w7 = B/
(iii) U= & T & 962 & |
A bag contains 8 red and 5 white balls. Three balls are drawn at random. Find
the prebability that :
(i) All three balls are white

(11) All three balls are red
(iii) One ball is red and twe balls are white,

HAE4T (Or)
52ﬁﬁﬁ§wﬁ@ﬁﬁzﬁﬁm-:u&%lcfi-?f%mmm_;ﬁ?%ﬁfrﬁr
WA 8 7

Two cards are drawn at random from a well-shuffled pack of 52 cards. What is
the probability that either both are red or both are an ace.

28. Tear 1 & - 5
% 1 1.5 2 2.5 3
v oo 2.1 2.4 2.5 2.8 3

3
Hﬁfrv'dx F1 7H o 2w 4 3w i
1

(Given that :
X 1 1.5 2 2.5 3
v 2.1 2.4 2.5 2.8 3

3
Find the value of J._w,,—-dx by Simpson's rule.
1

HIET (Or)
12 W FigE = twea fafe § W s
Find the square root of 12 hy Newton Raphson’s method.
Z—12—M—149B2 P T.0.



(81}

aid

b

29. fog wifam : | lug(l—i—t,anxldx:élogz. 6

30,

0
nid _
Prove that : j log (1+tan x) dx = %lﬂg 2.
0
HUET (Or)
gh % + y¢ = al F1 T 4G F6 FiaC)
Find the whole area of circle x* + ¥° = a~,

x—11 y+2 z+8

(3,—1,5) B @
g 10 == =10
E FITe ' b

Find the foot of the perpendicular drawn from the point (2, -1, 5) to the line

T TS T T w1 9IS A9 o S e

x-11 y+2 48
10 =4 =11

and find the length of perpendicular also.

Haar (Or)

w Ten s (1, -3, 4), (1, -5, 2), (1, =3, 0) BEEE, SR FE x+y+2=0
o Teem B 1 el F1 HHEECN AG HIGC

Find the equation of sphere passing through the points (1, -3. 4), (1, =5, 2},
(1, -3, 0) and its centre lying on the plane x + ¥ + z = 0. -

7Z—12—M—149B2 11,667



" Total No. of Questions—30] [Total No. of Printed Pages—8

o -

(1)
(2)
(3)
(4)

(5)

M—149C2
HIGHER MATHEMATICS
(Hindi & English Versions)

Time : 3 Hours

Maximum Marks : 100

T wyA AEE ¥

T T % 94 S9% 3iF = nw T E

vl # fou T fREwTER ¥ WEE EW W 2

U¥H FOTE 17, 18, 23, 24, 27, 28, 29 UH 30 § Hiuiw fawes few M €

Instructions :

(1)
{2)
(3)
(4)
(5)

All guestions are compulsory.

Marks have been indicated against each question.

Questions are to be solved according to instructions given therein.
Internal options are given in Question Nos. 17, 18, 23, 24, 27, 28, 29 and 30.

Draw diagram wherever it is necessary.

LHﬁ:ﬂ(?-E})%mmuﬁmmEﬁﬂi 2

Find a unit vector parallel to the vector [{ —E}].

Z—12—M—149C2 P.T. O.



{2}

2. fag (4, 3, 5) =1 501 y 9151 9 79 S99 2
Find the distance of a point (4, 3, 5) from v axis.
[1]
3. 9% A =1(1,2 3] 99 B=|2| &, & B'A" =1 91 T 2
3]
1]
If A =11, 2, 3] and B=|2|, then find the value of B'A".
4. HHEAW x% 4+ y? = a® F G0 Agsd SHETT FHT TEA FiiEd | 2
Construct the differential equation of the family of curve x* + v* = a2,
5. Afg & THEEEY O HA9: 0.8 9 0.2 ¥, 9 9wy TUiE A0 HIAE 2

If two regression eoefficients are 0.8 and 0.2 respectively, then find correlation

coefficient.
6. e % THY =1 TfEud 2
State Rolle's theorem.
; 1 logy® .
Nogxr 1 | T W W FIE 2
log ¥ |
Find the value of o -
log x° 1 |

8. ). 1 W FW HIWE, FaF a=2i+ij+k 79 b=4i-2j-2k WER w=ad 1 2

Find the value of ), where a=2i+4j+k and B=4L:zj-.212 are mutually
perpendicular.

9. X % HYH e H IEFHA ONH T DI 2

Find the differential coefficient of e=* with respect to x.

£—12—M—149C2



10.

1.

T

i)

(3)

L

=g ﬂx'J:lfxg ¥, 91 fitan 0) =1 719 J@ Hiew |

If fix)= llxg . then find the value of fitan 8).
-+

s lim x cot x
LS IR ; x—0 1—cosx’

. . x° oot X
Find the value of : lim ——
x—0 l-cosx

. UF TE A&l F WY o, pI oy I TR 5 fam wien

sin® & + sin® f — cos*y = 11

o
ot

Prove that sin* o + sin® j — cos® y = 1, where «, B and y are the angles that a

line makes with coordinate axes.

Hfzan fafu 9 vt 79 =ifsT .
X +y=9 2x+ y= 12.
Solve the equation by Matrix method :
X+y=9 2x + y = 12,

TE O W F e 0.2 FHL AT T 2 W oA 131 2 98 Brem 10 S =7 A

TE % WAEA H 9iEsT F 21 7 Fiae

3

The radius of a circular plate is increasing at the rate of 0.2 eni/see. At what

rate is the area increasing, when the radius of the plate is 10 em ?

b+c ¢c+a a+h a b c
88 ®ifET : | q+r r+p p+q =2/ p q 1/
V+Z zZ+X X+¥ Ix v z|
b+c c+a a+b |a b ¢
Prove that : | 9%7 T+P P+q|=2|p q
Y+2Z Z+X X+y X ¥ Z

7—12—M-—149C2
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(4)

16, 3% = 7T 1 AT T wig, wwraw F=38i+2)-k, g (i—jq-ll) & T

17,

19.

18.

aw -F fag [25-—3}—]&] g Tt 3
Find the moment of couple consisting of the force F= 3i+2j—k acting through
the point (i—:j-a-ft) and the force —F acting through the point 2i-3j- k)

aFe TmAET TETE B 2% — 9y + 6 = 0 941 x — 2y + 1 = 0 &, 1 WeA= UE
F] AT FITA | 3

If the regression lines as 2x - 9y + 6 =0 and x — 2y + 1 = 0 are respectively,
calculate the correlation coefficient.

Hgar (Or)
fog T T gewEey TS W AR -1 @K <1 F " AW

Prove that the correlation coefficient lies between -1 to + L.

[ F%)

dy
+y+1) —=1.
(X+y+

Solve the differential equation :

)

{ +1
X+Y ] 37

Fgar (Or)

d

faz FifoT B v = e ¥EFa GHH 6;3;-4}*:0 F TH T 7

dE
Prove that v = e* is a solution of differential equation a}—{—éy =10.

ofew Tafy @ fag Sieae 5 g9d & S0 F9HT g B 4

Prove by vector method that the angle of a semicircle is right angle.

7—12—M—148C2



20.

2T

22.

23,

(5)

T W wEAE @ (A% @ P gl W Tl § od il B A, B #W C W FEA T
A, Ba C ¥ Tryis guet & oo aaae g W © | 6w & gfees R
S S U |

FIGE Srat T ¥ 4

A variable plane is at a constant distance P from the origin and meets the axes
at A, B and C. Through A, B and C the planes are drawn parallel to the coordinate
planes, Prove that the locus of their peints of intersection is given by

.1, F 2

x> y* z P
frame 5 f=ifes rad ufass 78 %l 8 : 4
f:(i—ﬂ+l{2i+f{) Gl Ez(ﬂi—_-i.)-'.-p[di#j-—li],

Show that the following lines do not intersect :

?:ﬁ_l— j)+5.[2'i+1;} end f:[zi—3]+p(i+_j—}})_

- X- = 2y, Ll )
y=tanlﬁmx$mﬁiwml 4
1+41-x
= X .
Differentiate y=tan™ ——= with respect to x:
1+41—x"
Jsinx ¥ 999 fogm € FaEed =iagl 4

Differentiate +/sin x by first principle.
Hgar (Or)

gfe x¥ = e*¥ Fl, T T@s Fhae :

dy_ legx
dx (1+logx)*

Z—12—NM-—149C2 P, T




24,

25

26.

(6 )
If x¥ = e, then prove that :

dy _ log =
dx  (1+logx)*

- x tan™ s
[2222_2 dx =i 99 ¥ ST
S {1+x7)"

t —1
Find the value of J-x a R Y

HGET (Or)
Fo R ) g™+ 1)
T ¢
1 il . H - —
ind the value o 'Jxlx"+lj
dx

w3 e
asin” x+beos X

dx

e 2 T
asin“x+beos™ %

Find the value of : I

frefefEs simEl | y @1 9A i ey, SEE xo= 12

Ca) X y
g 76 14.8
AT g9 3.6 25

FETE HEeaeEd s P o= 0.99..

Estimate the value of v from the following data, when x = 12 :

Series % y
Mean 7.6 14.8
Standard deviation 3.6 2.5

Coefficient of correlation P = 0.99.

7—12—M—149C2




(7)

27. & fr@ wEl ¥ 9MAGRER W HEU A9 9F0 WIiHE TT) SEW F 99 wH F1 wge
1/2 B G0 g9 HH H GGFHal /5 £ FTFH H FI9@ TF F G 9 R W0EET
A FIT0 | 5
Arun and Tarun appear for an interview for two vacancies. The probability of
Arun’s selection is 1/2 and that of Tarun's selection is 1/5. Find the probability

that only one of them iz selected.
g4 (Or)

s R 1 b L — LY Ll
Iqin Pf.ﬂlbzé, PfE}:l G| P{AmBhZ L, A T F HE F6 w9

g [ AN 2 B
(i) PIL_E,J' (ii) P|I] (iii) P(AwB).

1: 1 . o
If Ff..ﬂ'-'H:E. P{BJ:; and PLAnB)= 2’ then find the value of the following ;

(i} P[E‘ (i1 P|T’ (iii) P(AwB).
I
28, TamE T B |e*dx =1 oUW FW Wi WA e = 1, e = 272, ¢ = 7.39,
0
e’ = 20.02 7= ' = 54.60. 5

Find the value of _[E“ dx by Simpson's rule, when ¢ = 1, ' = 2.72, &* = 7.39,
11

g’ = 20.09 and e = 54.60.
HAGET (Or)
= TR 9 | 5 T THE I Fite)
Find the square root of 5 by Newton Raphson’s method.
29, 1% (- 8, 7, - 7) 1 xy 9900 W Wiafaa 3@ Fiwgl o

Find the image of the point (— 3, 7. — 7) on the xy plane.

Z—12—NM—149C2 e B8 R



{8)
94t (Or)

e T TR g (a, b, o) § oA 71 0 oW W A R ¥ oww ™ wE
¥ we o1 Tagay e xf + y° + 72 —ax — by —cz = 0 ¥ '

A plane passes through a fixed point (a, b, ¢). Show that the locus of the foot
of the perpendicular to it from the origin is the sphere

*+yvi+zf—ax—by-cz=0.

n'3

’ T
30. Toz =ifsu . Ilﬂgtl+tanxrd};=glﬂg2. 6
0

b

Prove that : _[ log 1+ tanx)dx = glﬂg 2.
0

1941 (Or)
9 x? + y? = a? FF TEY AAFE 96 HC

Find the whole area of circle x* + ¥ = a’.
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