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Sz BRI
HIGHER MATHEMATICS
(Hindi and English Versions)
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Instructions

(1) AIll questions are compulsory to solve.

(2) Marks have been indicated against each question

(3) Two sectrions 'A' and 'B' are given in the question paper.

(4) In section A question No. 1 to 5 are of objective type questions.

(4) Internal options are given in question No. 6 to 21

Gus—3 d¥fss ug (Objective Type Questions)
A—1 AP aegfis yea A fau Wy faseui A @ @l SR gfg-

6 x 1 3d
_ 1 . .
O op F o P
1,1 o 1,1
@ X+1 X (b) x-1 X
1 _1 o Lt
(©) X+1 X () x-1 X
by/30 i
mmﬂﬁwﬁ%ww%
(@ 45° (b) 90°
(d) 15° (d) 30°
(i) g XY, YZ T ZX BT AHERO HHEA: B—
@ z=0,x=0<rm y=0 () x=0,y=07rm z=0
(c) y=0,z=07Tr x=0 (d x=0,z=0 T y=0

(iv) I AR aj-2j+3k T 3+ +6] -5k RER &= & dl a I A

@
B



ST

@ 9 (b) 16
(c) 25 (d 36
(V) U Tl X2+ 2y2+ 222 -2x+4y +22+ 3 =0 & &% o
M . 10
@ B+ ,H b @21
Write the correct answer from the given options provided in every objective
type question
1
(i) The partia fractions of m are —
1 1 1 1
— =+ = -+ =
@ X+1 X (b) x-1 X
1 1 1 1
© x+1 x () x-1 X
(i) Thevalue of sint 2 H - sint HH is—
(8 45° (b) 90°
(d)y 15° (d) 30°
(i) The equation of the plance XY, YZ and ZX are respectively —
@ z=0,x=0andy =0 () x=0,y=0andz=0
(c) y=0,z=0andx=0 (d x=0,z=0andy =0

(iv) If vector ai —2j+3k and 3 ++6j -5k are mutualy perpendicular then
the value of a is—

@ 9 (b) 16
() 25 (d 36
(v) The centre of the sphere 2x2 + 2y2 + 222 —2x + 4y + 22 + 3 =0 is—
M 10

@ &"l'gﬁ (b) (1,21

(C) (_21 41 2) (d) (11 _21 _1)
yi—2. FrafafRad doMl 4 GQ/sad $U9 BIcHR AUl ITRYRADT 4
foRag | 5 x1 b

() Pra @ Aifaer S T8 e g

(i) cosx®° @ X & AU Ifadhcerd IoNH _1:;0 sin x° &l ®|

(ili) TE—<de T[OTE DY AT TH B ST Fhell § o A IR A ghTS
d gl

2



(iv) <1 WdF =R B FHESEY NEN RER AR B 2|

1 2 3

V) "Ry -3k @ Re droaw ma /10 ' 10 ' 10 g |

Write True / False in the following statements
() The medians of a traingle are not concurrent.

Tt

(i) Diff. Coef. of cos x° with respect to x is = oo sin x° gl T |
(i) The correlation coefficient can be calculated only if both variable have
same units
(iv) The regression lines of two independent variables are paralle to each
other.
. : PP 1 2 3
(v) The direction consine of vector -3k are J0 ' Y10 ' 10
respectively
ge-3. Rep vl & gid aifeg— B x 1 3id
() Bfi ke el W Mol Wi o FGobd 2|
i) R s ﬁ:(?+]) q e Fz(?—]) A PR BRI
(i) x> B x2 B AU MTBAT oo =
(iv) 5 (1, 2, 3) ¥ Bax S dTel F9de Bl FHIBROT ... g ol
2X -y +32=0 ® FHIR T
(v) O fRRemudg S=2t+t2 & @ 99T t=0 W IT EFM ..
Fill in the Blanks—
() I spheres can be drawn on three dimensional co-ordinate axes.

— A A

(i) 1f force F=(i+]) and displacement 7=(i~]) then work is .........

(iii)y Differentiations of x> with respect to x2 is .............
(iv) Equation of plane passing through the points (1, —2, 3) and parallel to
2X -y +32=01S cevcirrenn.
(v) If displacement S = 2t + t2 then velocity at timet = 0 is ...............
yei—4. fr=faRaa gedl & SR e ws/arq H fafeag—  05x1 3id
() =Eed Ywad fafy | o) de & Tl o9 s & g3 foalag |
(i) 0.824631E06 — 0.743215E06 & #M foifag |

. h
(i) Hd ﬂg’ﬂ?ﬂ s I; f(x) dx = 5 [yO +2[y;+Y, * o RN

q h &1 79 faRau |
(iv) orfhe fafeR weehh Rgas &1 e fase fm & g3 foRkay |

©)
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(V) FEed Tgsl e H v e s arel y @ TUnie foRkay |

Write the answer of each question in one word / sentence of the following—

(i) Write the formula to find sguare root of any number by Newtons-
Reiphsons method.

(i) Write the value of 0.824631E06 — 0.743215E06.

b h
(i) Write the value of h in trapezordalrul Ia f(x) dx = 5 Yo+ 2[y; *+ Y,

+ o A1 A
(iv) Write the one third formula of Simpson's relating to numerical method.

(v) Write coefficient of y with odd subscripts in trapezoidal rule.

-5, Wal SISl d15U— 6 x 1 3id
0) IX‘ldx (@ xlogx—x+c
(i) [ x?dx (b) 2 x
(i) I log x dx (c) logx +c
: 1 1
(V) [ gz, o @ -
(V) I(;Os))(( dx (e log (sinx) +c
(f) —cot x

(9 log (cot x)
Make the correct pairs

0] Ix—ldx @ xlogx—-x+c

@ X2 dx (b) 2 Jx

(iii) I log x dx (c) logx+c

W [z @ -

(V) I(;Os))(( dx (e log (sinx) +c
(f) —cot x

(@ log (cot x)
Hus—9 (Section-B)
Jifdery ST we  (Very Short Answer Type Questions)
X+4

(Bx+2)(x +1)

yei—6. 9 2 @ IA¥d g & aum PIfvIT| 4 3®

4
B



X+4
Resolve 3 2 into partial fraction

X +2) (x +1)
3R[ar  (or)
3x+1
(x —1) (x> +1)
3x+1
Resove (x~1) (x2 +1) into partial fraction

y—7. g @ifsie feo— 4 3P
.3 5 ,®
sin— g + tan— E: SN~ g5

O @ s e d = BT |

Prove that—
56

5 ~
+ tant E: sint 65

3l (or)

sin?

glw

g dIfSle—  tant :_; + tan? ; + tan! ; + tan™! ; =

= N

Prove that—  tan™t 1 + tan! 1 + tan? 1 + tand 1 - =
5 7 3 8 4

W—a.uﬁy:&ﬁﬁ%@aﬁm%xjﬁ:y(l—y) 4 3P

X
If y = —— then prove that x ﬂ then prove that x ﬂ =y (1-y)

X+4 dx’ dx
3redr (or)

e x=asec OTN y=btan 6 & jzaﬁaﬁﬁrql

. dy

If x =asec B andy = b tan 6, then find the vaue of dx

42
Ug—9. It y =2 sin X + 3 Ccos X %ﬁa‘[ﬁ-@aﬁﬁmﬁi—&+y:0

4 3d
2

d
If y =2 sn x + 3 cos X, then prove that— d)zl +y=0
X

3l (or)

dyzsecxtanx

Eri%y=\/secx+\/secx+«/secx+ ...... o ﬁﬁﬁl@W%ch 2y -1



dy _secxtanx
Ify = \/secx+\/secx+\/seﬁ ...... o, then prove that &_ﬂ

T—10. A I H TR Bp W I T a1 &, orga! Brsar 2 a/dds
B &R | gl B, oW Brodr 7 AA 8 O aFhd H gig @ e A BIY |
A small stone thrown into a still pond produces a circular ripple whose radius
increases at the rate of 2 cm/second, find the rate of increased of area when

radius is 7 cm.

3l (or)
= wow @ forg a0 W @ S Bifsg-
f(x) = 4x2 — 12x + 9 3@ [0 3]
Verify Rolle's theorem for the following function
f(x) = 4x2 — 12x + 9 interval [0 3]

gTi—11. ifba sifesi & folv Wg—deay [ore =d HIfog— 4 3D
X 3 4 6 8 9
y 0 100 130 160 170
Calculate the co-relation coeficient for following data
X 3 4 6 8 9
y 0 100 130 160 170
3l (or)
3 W AR x JN y BT He—Hed o p 7 A g @ifoiw fH
ze + Gyz _0>2<—y :
=2 , S’ 02, 0,2 TN Oy, HHL X,y T X-y
Oy 20, X y X=y
T IR UG ¥ |
If x and y are two variables and p is the coefficient of co-relation between
i 0-y2 _G’z‘"y 2 ~2 2
them, then show that p = 20, 20, , where 0,7, 0, and o,_, are

the variances of x, y and x — y respectively.
geI—12. FAABT @RI 2Xx -9y +16=07d x -2y +1=0 & fou we—ddy
OTIch bl TOTT HITSTY | 4 AP
If two regression linesare 2x — 9y + 16 = 0and x —2y + 1 = 0 then find
the cofficient of co-relation between them.
3l (or)
I aifdel & folT y @& X OR AT X & y WR FATSIOT O] Bl IO

DI |
X

3 5 6 6 9
2 3 4 6 5
Estimate the coefficient of regrassion of y on x and X on y by the given data
X 3 5 6 6 9
y 2 3 4 6 5

©)




UTI—13. 9 FHAA PHI FHIGROT S dITg ST fawgall (7, 1,7) =1 (2,84) ¥
TORAT 8 TN 9 X +y+2z=1 & ogaq 2| 5 3d

Find the equation of the plane which passes through (7, 1,7) and (2,8,4) and

perpendicular to the planex + y +z =1

3l (or)

fdg (1,3, 4) & I9ad 2x—y +z+3=0 R Ufdd Fq & |

Find the image of point (1.3.4) onthe plane2x —y + z+ 3 =0
aT—14. g & & BT ABC & 4ol AB W oW & oidls =

‘5x5+5 XC +C xé‘
|b-a]
Prove that the perpendicular on side AB of triangle ABC is equa to =

g ol a,b,c www g A, B, C & Rufy wfew 2

‘5x5+5 XC +C xé‘
|b-a|
respectively.

where a,b, ¢ are the position vector of vertex A, B, C,

31qdr  (or)
g @Y b AEga &1 DI FHDIOT Bl o | (@l g «)

Prove that the angle in semi circle is right angle (by vector mentod)

o %(2 oY x #1 N
Ugi—15. g @I —f(x)—g\_ﬂ_Gr =1 X =1 TR IFdd
5 3i®
) f %(2 when x#1 < diccont .
Prove that — f (x) = = when x=1 Is discontinuous on x =
3R[ar  (or)
3
. X7cotx
lim ®H A ST B |
x - 01— cos X
_ %3 cot x
Find the value of lim
x »01—cos X

U—16. J'\/Zax—x2 dx &7 A9 SITd B 5 3fd
Find the value of J’\/ 2ax — x2 dx

3rrar  (or)

I x2 sl x dx BT AF STd B



Evauate I x2 sint x dx
ge—17. WA y2 = uaX AT Y& Yy =mX & d1d BT &%l o B |

5 3dd
Find the area between the parabola y2 = uax and the line y = mx.
3l (or)
g a_— I(;TMIog (1 + tan x) dx = glogez
/4 Tt
Prove that— Io log (1 + tan x) dx = glogez
ge1—18. JqHA FHIGI B BRI— 5 3®
dy N 1+ cos 2y ~
dx 1-cos2x
Solve the differential Equation—
dy N 1+ cos 2y ~
dx 1-cos2x
3R[ar  (or)

b B Yy = AeX + Be > & foIU s/adbd AHIGRY ST BIfoY |

Find the differential Equation for the family of curve y = AeX + Be%
Ug—19. UH Ude H 100 U9 8, 99 9 10 &M@ B, I IH | 5 U9 agwen
ATl ST 1 Wil S HIRT & PH-—T—F9 Th WRE U9 U 8

5 3®d
In a packet of 100 pen, 10 pens are defective, if 5 pens are drawn randomly
then find the probability that at least one is defective
3R[ar  (or)
A e A F B fdl 98 & fof e <d B A & TIF &I UiRichar

inzﬁwaﬁmﬁwé%aﬁwﬁﬁnaﬁaﬁﬁt{%aﬁﬁ

I fHf &1 N =TT 9 8|

1
Two person A and B applying for a post, probability of selection of A is 4

1
and the probability of selection of B is 6 then find the probability that none

of them will be selected
ye—20. g (-1, 3,—2) ¥ TR I dTell 39 TRl X@T BT FHIBROT 1
S L XY 7 XxF2_y-l_z4
ol =5y N g T, T
Find the equation of straight line the passing through the point (-1, 3, —2) and

W Fqaq 81 6 3IAd

©
B



R dAqad g |

: : y_z x+2 y-1 z+1
perpendicular to the lines > = -

3 -3 2 5
3l (or)
I el BT FHIGRIT S iy i fasgait (1, 1, 1)
1, 1) ¥ B S B
Find the equation of the sphere passes through the points (1, 1, 1), (1, 2, 1),
(1,1, 1) and (2, 1, 1)
U—21. 9 Mol & AQW FHIBI A HIg e &g AB 8 el A
W B fAquie A (2, -3,4) @1 B (-5 6, —7) v € Wt & FHIHROT BT
BT ®™T W U PHITT sFdT 3 IR b o 9asU | 6 3id
Find the vector equation of sphere whose diameter is AB where the coordinate
of Aand B are A (2, -3, 4) and B (-5, 6, —7) aso find its equation in cartesion
form find the radius and centre of the sphere
3Ryar  (or)

(1, 2, 1) 3R (2,

. a _ b _ ¢
f= AABC # wfewr fafr & g @ifg fo— SnA _SnB _snC
b
In a traingle ABC, prove by vector method— sir?A = SnB :si:C
T3 IR
BAN—1
) (d (i) (d)
(i) (3@ (iv) (3@
v) @
JTAR—2
(i) o™ (i) T
(iii) 3rereg (v) s
(v) 3™
SIN—3.
(i) ome (i) 0 ()
(iii) 2x3 (iv) 2x —y + 3x = 13
v) 2
SN—4.
10 NC )
@) 2%(” XnD (i) 0.81416 E 06
b- h
(i) na (iv) J’:ydx=3 [(Y; + Vo) T+
y (Yo ¥y, + o Yor) + 2
Y3+ Y5+ e, Yone1)
v) @

©



I<IN—b5.
) (o i) (d)
(i) (@ (iv) (f)
v) (¢

x+4
ST, (3x +2) (x +1)2
X +4 A B, C _
(3X+2)(X+1)2 = 3 +2 (x+1) (X+1)2 ....... 2 (1 3175)
7X+4=A(X+1)2+B(3x+2)(x+1)+C((3x+2)
(1 o)

7x+4= A(X2+2x+1)+B(3x2+5x+2)+C(3x +2)
7x + 4= A(Xx+3B) x>+(2A+5B+3C)x+(A+2B+2C)
X2, X 9 3R YAl B g GFI Ul H BT W

R A+3B=0 . (2)
2A +5B+3C=7 . @) (1 3d)
A+2B+2c=4 (4)

THBROT (2), (3) TAT (@) BT BA BT WR—
A=-6 , B=2, C=3
A,B, C & #F | HH0 (1) § W@ W
X +4 -6 2 3
_ + +
Bx+2)(x+)? ~ X+2 (x+1) (x+1)?

(1 sip)

SRAdT dI I<IR—

Xx+1 A +Bx+C .
A b x=1) (x2+1) = x-1@ x241 - (1) (1 3i®)
0 X+1=AX°+1)+Bx+c (x-1)

X+1=x?(A+B)+x(C-B)+(A-C) (13®)
X2, X 9 3R YAl & UMD B Jold QA UEl ¥ BT UR—

A+B=0 . (2)
c-B=3 . 3B) (1 3id)
A-Cc=1 L. (4)
THBROT (2), (3) TAT (@) BT BA BT W—
A=2
B=-2
C=1
A, B, C & A |HIGRU (1) H @ TR—
3X+1 2 1-2x

- +
(x-D)(x*>+1) ~ x-1 x2+1

(10
B



3<IN—7 S 1§+tanlazsm‘lfﬁ|?g’mg’
3
T fb s1n1§:0c
3 A
SlIlOC=§
4
CoS OCZg 3 5
qr g A7 fd
5 C B
I 4
tan 12_[3 |
: ( s
e = —
tan B 12
5
sin B =~
13 5
12
e cos B =
13 c B
g9 SFd § fh— 12 B
sin (o0 + B) =sin o cos B + cos o sin B
3,012,455 -
5 13 5 13
_36+20
65
56 .
= 1 Adb
sin (o0 + B) 65 ( )
56 _
o+ B =sin g5 (1 3id)
3 5 56
sin~! §+ tan~! E = sin‘lg
S<IN—7. 3_2MdT dI 3<IX
R1g BRI an! © +tan! S+ tan S tan! 2= T
an5an7an3an8_4
LH.S R R P L 11“ a1
an~ 5 an~ 7 an~ an~ 2
[tan_11+tan_1l}+[t —+tan 1} r
3 5 g (1 3i®p)

(1)



01,10 01,10
03 50 07 80
tant O 1 10 +tan? O 1 10

H3*0 i 78t

[N

08 0150
n50 [56L!
tan? G2 + tant (g0
Fi=H Fioet
15

8 -
tan! ﬁ+ tant 55
3

4
tant o ¥ tan? 11
a+b

1-ab N

g7 9 tanta+tanrt b =tant

M4 30
+7

SR AT

1-&)(3

7 11

44 + 2107

L, 07O

tan™ 077 -120
77

tan—! 0
66

tarl 1 = 45°
= — RH.S
3<Iv—8.
X
foar g Y=

TR X & ATUeT 3[dbel he- UR—
dy 1.(x+4)-x.(1+0)

ax (x +4)?

(12)

Oa+ b

1 1 b = -l
W otanta+tartb=tart B o -

(1 sip)

(1 sip)



dy 4

dx ~ (x+4)?
dy 4x
X — = >
dx (x+4)
4 X
C X+4 x+4
- x+4§ x+4ﬁ
dy B
X i =y (@1-y)
YIi—8 & 3INAdT BT Sd¥—
fear 2 X=asc 0
y=Dbtan 6
dl = Otn O
o - a s
dy _ 2
40 =b secc O
dy _ dy_ dx
dx ~ do do
_ bsec®®
" asechtan B
b
:5 coxc 6 3N

3dN—9
y =2 sn x + 3 cos X
X P gue dhold HYT UN—

dy :
—— =2 Cc0S X —39n X
dx

9. X & W& fTHeAT PR WR—
&y
dx?
&y
dx?
&y
dx?

= -2 9n x — 3 cos X

=2 sin x + 3 cos X]

= -y

(13)
B



7+y:0 Jel g oo
Y19 &I AT Bl SIIR—
y = \/secx+\/secx +/SECX ... o
n y = /secx+y (131_(5)
Sl el BT d BT UR—
y>=sec x +y (1 i)
X ® WATUE 3[qHA-] BT TR—
dy _ dy -
dx—secxtanx+dx (1 3ip)
dy dy _
Zde—dX—secxtanx
dy _
(2y—1)dx—ssecxtanx
ﬂ_secxtanx _
H ax ~ 2y-1 1 o)
Jel Rg &xAr o
IA-10
fear 8-
From # W = o
=2 9 /s (1 3f®)
qf® & A = mr? (1 37)
: @
ar T
. dA
aha H gfg o w® T ST BT T |
A _ A dr o
dt dr "ot
=21r . 2
e r=7 99 8 a9 (1 3ip)
dA
EZZT[I'X7X2
= 281 9 IH /D
g¥I—10 HI 3MAAT Bl IIA—
I8l f(x) =4x2-12+ 9
(14)

B



(i) 9f% f (x) T 98U ®, o [03] H |ad &rm (1 3i®)
(i) f(x) =8x-12, f@ IRa@ faga ida [03] §# 8 (1 3®)
Of(x),[03] # s@dad &

(i) f(0=4x0-12x0+9=9
eI f(3)=432-12x3+9=09
O f (0) = f(3)

N UBR Ao T B wd Refolt dge B 2
O 3Rt [03] § X &7 &H ¥ $HH Udh VAT AF ¢ 313y 89T a1y fo—

B—11

f'(c)=0
39 f'() =0 (1 3f®)
O 8¢ -12=0
O 8c =12
12
Y
3
T2
=15 0 [0 3] (1 3f®)
X y u v uw u? v2
1] 3 0 -3 —40 120 9 1600
2 | 4 100 —2 =30 60 4 900
3|6 130 0 0 0 0 0
4 | 8 130 2 30 60 4 900
519 170 3 40 120 9 1600
30 650 su=0 | Zv=0 Suv=360| >u?=26 | =v2=5000
(1 31)
P
5
_ 650
Yy = ? = 130
u= X-X (1 3f®)
v=Y~Y

afe |8 Hey e p B a9
n2uv-—2u.2v
P= JInv? - ()] [n 2 —(3v)?]

(1 ai®)
5x 360 -0 %0
~ J[(5.26) - 0] [5 x 5000 - (]

(72 &)

(15
B



5% 360

~ 2x+/26 x5000
360 _
— 1
360.555 (% o)
= 0.9985
Y239—11 DI 3A2d] dhI 37N
1 3 _
0%y = Y Ix=y) ~(x=y)P? (1 i)

_ i S [(x-%) - (y -y
- iz[(x ~%)2 = (y =¥)% ~2(x ~X) (y Y]
(1 si)

= SRS Yy 25 (X))

= O'X2 + O'y2 — 30X Gy (p)

0i-y =02+ 02-2p 0 0,
! S 4 s
= 1 3Adb
P 20, Oy
0 = 1y (=% (y-)
cov(x.y)—nz y-y
cov (X.y)
p(X.y) = 0y 0,
cov(x.y):poxoy
1 _ - .
0 Q&=X(0-y) =pgo0, (1 31®)
ITIR—12
7 TS HEISI N
2x -9y +16=0 . (1)
e X-2y+1=0 . 2) (1 3id)
afe @ (1), y B X TR FHSEO @1 g al
9y = 2x + 16
2 16
Y= 9 9
2 .
be:§ (1 3®)
(16)



qem afe x@r (2),

X By W FHABR W& ® dl-

XxX=2y -1
O by, =2 (1 )
p= bxy X byx (Y2 31P)
= 2)(g
9
_ |4
~\o9
2 )
=3 (2 3i®)
.. . 2
I I WE-wdy [N = 3
YI9—12 Bl 3IJAdT BT SdAdN—
X Yi U Vi U Vi u? vi?
3 2 -2.8 -2 5.6 7.84 4
5 3 0.8 -1 0.8 0.64 1
6 4 +0.2 0 0 0.04 0
6 6 0.2 2 04 0.04 4
9 5 3.2 1 3.2 10.24 1
29 20 0 0 10 18.8 10
(1 37h)
_ 29
X = —
5
= 58 (v 3iep)
_ 20
Y = —
5
=4 (s i)
_ [185_rocf
%=\ 5 BH
= 1.939
_ |o_mof
%= \'5 B
= 1414



i nZuvi-Iu
"7 JinEu? - (u)B (v -(2u))

(1 i)
5x10-1
- J/(5%x18.8-0) (5x10-0)
50
~ \J94x50
= 0.729
Iy W X BT FHABRU IUNH
GX
_ 0.729x1.414 s i)
1.939
= 0.531
AT A X Wy BT FHABIO UMD
O-X
Oy
_ 0.729x1.939 s i)
1414
= 0.999
JAR—13
fodll a5 (x, y, 2) A BB OF dlel I BT FHIBROT—
ax—-x)+by-y)+c(z-z)=0 ... () 1 3ip)
d: fag (7,1, 7) 9 BIHR M ATl FAAA BT FHIBRI—
ax-7+by-1)+c(@z-7=0
i ag fdg (2,8, 4) W N ToRaT ®, I
a-7N"+b@B-1)+c@-7=0
—Sa+ 7b-3c=0
g7 54— 7b+3¢=0 ... (1) 1 <ip)
4f fear o wwad g
x+y+z=1 ... (11)
gfs wFae (1) ar (1) RER d9aq & ofd—
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