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Section-A (Descriptive) For Office Usé Oiily
MAT 105
B.A./B.Sc. II" SEMESTER EXAMINATION, 2023
MATHEMATICS
(Geometry)
Credit (3+0)
(CBCS Mode) :
Important Instruction : HEqYl e ¢ _
The question paper is in two sections : g9 9o & AN W © . Wus—3
Section-A (Descriptive) will be of 15 (HrETaT®) 15 afpl Hw1 BT Ud
marks and Section-B (Objective) wil! be FvS—q (E'Eﬁﬁ"fm 60 3i® BT
of 60 marks. Section-}.\ will be (zeposned BNTT | Eve—a Tdem @ ard H ST
at the end of the examination and answer
sheet (OMR) of SectionB will be|®% fordl SR T woe—d BT TR
deposited. afy@T (OMR) STHT BT J
ATFHIG (3D H) / Roll No. (In Figures) :
__HONONONONONOJORONONOIOROROXONO)
=g3seeessssesase =
== ©) , s
mOOOOOOOOORRODDD it | D
mOOOOOOEOOIOOOHOOBG B a
mEEOEOOEEOO®O® OO E®® ®® Niog. Madks s 15
NN GNGRONORONVEGEGROIORORORONG, Hgﬁ:raf%_lq
CHORONONONORORONORONGCIORORORORO IS | S
L HONONORORONONONONONOIONORONOXO)]
__NONONONONOXONONORONOIOXORORONO);
APHD QI 3) :
~ Roll No. (In Words) :
e @1 M
Student Name :
Rt 1 7
Father Name :
FeT RIS B BRER / Invigilator’s Signature :
Note: (i)  Total No. of Questions are Six.
(i)  Answer Three questions in all.
(i)  All Questions carry equal marks..
AT () gd B g Ry g
o () RS A vl & SR R
(i) T g B Sip GHA T
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1. Find the angle between two lines whose direction cosines are givenby [ + m+n =
0,12 +m? +n? =0,
a1l & g @ e aa A e Resud (+m4n=0R +mi+nf =
0ER & T &)

2. Show that the four points (0,-1,0),(2,1,-1),(1,1,1),(3,3,0) are coplanar.
fergdl f& ar g (0, -1,0),(2,1,-1),(1,1,1),(3,3,0) Facha &

3. Show that projection of the join of two points P(xy, ¥4, z;) and Q (x3, y2, 2;) ona line
whose direction cosines are [, m, n is [(x; — x;) + m(y; = y1) + n(z; — z1).
feramzd 5 21 famgdt P(xy, vy 2,) 3R Q0 ¥z, 22) @ e & v S Y& W e
fewream [ mn 81 1(x, — x;) + m(y; — y1) + n(z; = z1).

4. Find the length and the equation of the line of shortest distance between the lines

x+3 y=b z x+2 y z-7

~4 3 2’ -4 1 1

. x4 - 7~ ;
Rl 2= 28t gy 20D g @ e g0 @ ard R T
Y@ & YHEROT G DI |

5. Find the image of the point (2, —3, 4) with respect to the plane 4x -+ 2y—4z+3=0.
fawg (2,-3,4) @1 ufafda wHae 4x + 2y — 4z + 3 = 0% dau W g B |
6. Find the equation of the line through the point (1,2,4) and perpendicular to the line
3\’+2y—z—4zmdr—2y 2z = 5.
ﬁ@ (1,2,4) ¥ WM el T8 X@1 3x+2y—z=4 R x— 2y — 2z =5% W&
YT T TR S P
OR
Faa]

If a line makes an angle &, 8,y, 6 with diagonals of a cube then show that cos® a +

cos? B + cos?y + cos® 8 = 4/3.
R @ X @ D TR} REet ¥ a, .y, 8 T T 2 d1 Toigd @ cos?a+

cos?f +cos?y + cos* 8 = 4/

3501 MAT 105 | Page - 3
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gre—d (Fgfamediy)

Section-B (Objective)

MAT 105
B.A./B.Sc. I1" SEMESTER EXAMINATION, 2023
MATHEMATICS
(Geometry)
Credit (3+0)
(CBCS Mode)
*RUBBER STAMP » Paper ID
(To be filled in the
Date (fqf) : OMR Sheet)
A (3T H) :
~ Roll No. (In Figures) :
TIPS (T H) -
Roll No. (In Words) : .
Time : 1 Hour Max. Marks : 60
SRS IR RIBTH 3 : 60

e : R 4 40 7 R T €, Wl A Y 2 | v W 15 siw BT B

Important Instructions :

1. The candidate will write his/her Roll Number 1. apeff 3w w BT I WHE | e
only at the places provided for, i.e. on the cover ol m ﬁ‘TR’ Y M $ e ue 3
page and on the OMR answer sheet at the end ' \ EI[ T
and nowhere else. I TS e ki) l%'f{ e _NYOQHOSTI'\'O I TH

W, AT 3H BEl TG forad | -

2. Immediately on receipt of the question booklet, 2. U gﬁﬁ‘cﬁ[ g & apeft @) Gﬁa D

the candidate should check up the booklet and 'ﬁﬁﬁﬂﬁ Eﬁﬂ?ﬂ

ensure that it contains all the pages and that no § ok mmqi{m 821%;’( ?ﬁ? ey _c?ﬁ'g %t’_\q_?r;
question is missing. If the candidate finds any S & S

discrepancy in the question booklet, he/she o E{l?i Pl e @ 10 e @ IR 2
should report the invigilator within 10 minutes D TRUED Bl 'ﬁ\ﬁlﬁ FRT AT 3 o 3%
of the issue of this booklet and a fresh question EURCG R RT®T I R A AR |

booklet without any discrepancy be obtained.
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IR cosa, cosB, cosy TRl @ ko

1. If cosa,cosf, cosy be the v
direction cosines of a line, then Rord & @ sin?a +sin?f +
the value of sin?a + sin? g + sin? y 1 A &N :
sin? y will be : @A) 2
<c -2 ©) -1
D) -l
2. The angle between the diagonals 2. f&dl €9 faeoil & i o1 P B
of a cube is : (A) n
2
GV
’ z ; (B) Cos™t G)
(B) Cos™? (5) o
© = &
6 4
A (D) cos™1(=
(D) cos™! (—3) _ (3)
3. The direction cosines of the 3. FAAA x + 2y + 2z = 16& Aeld Bl
normal to the plane x + 2y + frpr=m 2
2z =16are: -1 2 2
@ 53 BT RO
® .22
(B) 1 ’2-_ ,3 3’3’3
58 3 (0O 4: &
(G R
_ D '
(D)  None of these ' (D) . s:lﬁ W Eﬁﬁ il
4. The length of perpendicular from 4. WHAA x+y+2z+2=0R o ﬁ.—i
origin on the plane x +y + z + ﬁm‘ﬁlm?ﬁmg
2=0is: 2 |
oy 2 A =
V3 3
; ® aj;
o o
© 3
D) V2 |
3501 MAT 105 Page-3-
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B G 2X — Y + 2z +
5. The image of the point (1,3,4) 5. feg (1,3,4)

oxlthel.)ltlner—y+z+3%0 | 3 = 0 TR Hifee @ -
is ; ' ‘ (A) (2; 5; _3)
® -74 © (-3,52)
(€)  (-352) D) (32,5
@) (3,2,5)
6. The equation of sphere whose 6. @=% (—6,1,3) 3R 4 3w Eﬂ@[ el
centre (—6, 1, 3) and radius 4 is : BT TP B |
(A x*+y2+22 - 12x+ (A x4y 4z —12x+2y+
2y+6z+30=0 6z +30 =0
B x4y +zt+ 120 - B) x*+y?+2z2+12x—2y—
(C) x2+y2+22+12x+ (C) x2+y2+22+12x+2y+
2y+4z+30=0 47 +30 = 0
2 2 2 _ 3 L
2y —6z+4+30=0 6z +30 =0
7. If two spheres of radii rnandr, 7. 3Jfe ry 3R r, B & o el o aq
cut orthogonally, then radius of
sy I & T TR g A e &
common circle is : .
T (A) lTs
(A) 7,124_’_:?' T12+T22
1‘12+7"22 B T12+7‘22
® VT, (B VT,
C‘ --—?er___ rl 7'2
O FE ©
Vrir,
(D) T 2+r22 (D) VT 2
1 2 r12+r22.
—
MAT 105

Page - 4
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8. The number of  arbitrary 8 T e B GE TATHIT 1‘-{ TS AR
constants in a general equation & e B ¥ '
of sphere are :
(A)  Three : ()
(B)  Four | (B) ®NX
(C)  Five (C) U
(D) Six (D) W |

9. The equation 3x2+4y2+ 9, whHGRT 3x?+4y*+ 9z%2 4+ 3yz +
92% +3yz + 2zx + 8xy = 0 sz+8xy=09’c{f3iﬂm%‘“1
represents : &) @ g
A A pal? of planes B @ e '
(B) A cylinder
(C) A sphere , < @ m
(D) Acone (D) T

10. The plane ax + by + cz = 0 cut 10. 9g9ad ax+by+cz=0 QT@ vz +
the cone yz+zx+xy=0 in zx+xy=0ﬁmw3ﬁﬁm
perpendicular lines if : ‘ 2 e
B THI+i= W i+iili=o
(B) a+b+c= ~ (B) a+b+c=0
(C) a’+b*+c?=0 (C) a?+b*+c*=0
(D) bc+ca+ab=0 (D) bc+ca+ab=0

11 The cone ax?+by*+cz®+ 1L g ax?+by?+cz®+2fyz+
2fyz + 2gzx + 2hxy =0 bas 2gzx + 2hxy = 0dH W} [GASCG|
three mutually perpendicular SRR Xl § aﬁ; L
generators if : (A) a+b+c=0
) a+b+tc=0 '(B) a—-b-c=
B) a-b—c=0 | (© +5+:=0
(©) ;1;4'%*'(1?:0 D) S+p+s=
O Etpta=? | ik

—  MAT105 4 Page - 5
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12, The equation +ax + /by + 12, FHE R iy kY

\/E=Orepresentsa: OWW%W:
(A)  Pair of lines () I
(B)  Sphere ® e
(©)  Hyperbola (€  JfRaed
(D)  Cone ) .(D) KEa
"13. The equation of right circular 13. 99 A BT S
cylinder whose axis is z-axis and 6T z-377 N AT a ®
radius a, is :
&) x*+z=a

(A) x%2+z2=¢42

B)  y*+22=g2

© x%+y?=g?

D) x?+y24z2=42
14. The sum of the squares of three 14, HECRE] 2x2+y2+3.22=2?f7.?ﬁ:f

conjugate semi-diameters of the &

ellipsoid 2x2 + y2 4 32 = 2 s,

(B) y*+z*=a’
©) x2+y?=a
D) x?+y?+22=a?

w o @ 2
® ® 3
© = @ 3
® ® 3
15. The number of normals that cap .
15. fafy HEEGE
be drawn from a pojnt (@, 8,y) Ty 3@3{@% '(a“B"Y) ! " R
on a ellipsoid is - " e &
A) 4 -
B 3 | | B) 3
© ¢ ) 6
D) s ) s

IR e a
MAT 105

(¥ Scanned with OKEN Scanner
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16, Which of the
¢ tollowing iy o ! RN
direction cogine . e 16, Freferi i @e 2o il

Wt o § ol z-nxis ¢ Reaour & - |
M 110 S 100
© 01,0 @ 1,10
®) 0,01 () 0,1,0
- . D 00,1
" H\Lt milercepts cut on the co- 17, WSl 8x — 4y + 6z — 24 = 0 &N
ordinate axes by the plane 8x — Sl T PR T A WS oy

(A)  —3,-6,—-4 (A) -3,-6,—4

(B)  3,-6,4 B 3,-64
©) -3,6,—4 €. =8~
D) 8,46 (D) 8=48
18. The direction cosines of the line  18. fa=gall (1,0,1) 3R (0,1,0) M et

joining the points (1,0,1) and e Y& ) el §
(0,1,0) are : 1 -1 1
a) L 2L W FEE

T N3'V3'VE -1 -1 1
® 2,21 ® 5EE

7 V3'y3'V3 c 1 -1 -1
© L322 © 5EE

) FBE

(D) ¥ ¥ B Tl

(D)  None of 1‘hese | |
19. If a straight line makes an angle 19 AR UF W W x M B I 60° AR

60° with x-axis and of 45° with y-3E D NI 45° @ PO A &l
y-axis, then its inclination with TP 23T B T A § -
z-axis is : o |
By o0 A) 90
| 5 (B)  60°
© 45 (C) 45°
D) 75° @ 7
MAT 105 ‘Page-7
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200 The

divection  mation of  (he

notmal at the point (a, /1)) of

A .
1R S

the conteold ax* - hy* | e

1, aro

Ay

i 22
(B) aply
() am, bp, ey
M abe

2L The plane Iy my o nz o= powill

b

touch the central conicoid ax® I

by? 4 ¢z? = 1, if";

(A) % + o=t = = p?
(B)  al* 4+ bm?* 4 en® = p?
€)  a*24bh*m? + ¢?n? = p?
b ¢ :
0 Erkalep
2. The equation of dircetor sphere

to the central conicoid ax? +

by* +cz* = 1is:

(A x*+y*4zi=a+b+c
(B) x2+y2+22=1+l+l
a b I
C) a+bryer=1y1,1
Yy 2
(D) ¥iyrpgai,1

r)”

21,

v (V) T gifaal ax” ”)f" +
g (o f P Ay [ @

Ll e
IR L O
“ic i .

apequel 1

('l\) (rl /”l )‘I

. a b g
M ap'r
() aa,bff,ey
() abc

._\‘A" _l\’_!
el e A omy 4 nz = p BT At SN GIEI
gy el @ A

? 2 | (.72 =
ax? - by R4

oot ot 2
W Gt EP
@) al* 4 bm*+ ¢cn? = p?
(©) a’l? + b?*m? + ¢?n? = T)Z

a -I—,--.iz 2
(l)) '1—2' "‘ "l,[ } ,12 p
(}\Fiﬁu ‘\JT[E}Tq'G[ ax‘z + by2 +
c=1% FRew TR @

B)  x?4y242-_1,1 1
a b c
(C) a2+b2+C2=l+l+l
Xy oz
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) I |
23. Which of the following s the

SN , 23 Frefifag § @ @9 wr 4 e
quation of hyperboloid of two i |

sheets ? | SIREEREEEE
2

(A) ir__i_}’_z z2 x¢ 92 o2
R @ GtE—a=1

B) Z4xr.z x ¥ 2
a? b2+c2_ (B) ZE+Z§+'C—2'-1
2 2

C oy oz 2 2 - g2

( ) a2 b2 ;2-:1 (C) x__'_X__f_:]

(D) None of these (D) g W B T

24, The radius of the sphere x2+ 24, Tl x? +y* 4zt +2ux+2vy+

2 2 . '
Y+ 2z + 2ux + 2vy + 2wz + 2wz +d =03 Brew g o @
d=20is given by :

(A Vu? + v2 + w2

(A)  Vur+v?+w?

B) Vurl+vZt+wz-—d?

B) VuZtv2+w?—d?
C©) Vur+vi+w?+d

(C) Vur+vZ+w?2+d
(D) VuZ+vi+w?-—d

(D) Vut+vi+w?r—d
25. The general equation of first  25. WM el @ g GO ax +

egee Gx il SRS by + cz + d = 0 V&R & & :

represents ! A) -

(A) Line

. B

(B) Circle (B) dd

(C) Plane () /

(D) Hyperbola _ (D)  foRaer™
26. The angle between the lines  26. @i le _ y;Z _ Z:?'G;ﬁ'\’ % _

= L 1 _ & :
Paipets o TT 22222 G i o
2 z-3._ .

‘}_,;_ = E:?f— A ¢ (A) 450

(n) 45 (B) 60°

@ it

(D)) 90° D) 9%0° .
3501 MAT 105 T a9
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27. The coordinates where - the line

-7 — -_
x..=y1 Z-3

<

ZX+y—Z=3mm

(A (0,4,1)
B) (401
© (140
@ (10,4
28. The equation of sphere on the
join of (1,1,1 and

(=1,—1,-1) as diameter is :
(A4 x2+y24z2=1
B) x*+3y24+241=9¢
@ x*+3y242213-
D) x?+y242-3

29. The area of the circle x4 y2 4+
22+2x—2y—4zf'19=0,
X+2y+2z4+7=0is -

A 7=
B) D=x
©C) o9x

(D)  None of these
30. The equation of the line y =

0,z=01in Symmetrical form is -

S L i

(4) 1 0 ¢
X_¥Y_z

(B) 0 1 1

C) =Z=2_z

© 1 17 ¢

By &2 ¥oi 24

o

[
|
|

3501
MAT 105
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28.

29.

30.

x-2 _ y-1 o

e Pdme @ W=

Z=3 FEad 2x+y—z=3'\’§fﬁ'c"l'cﬁ§:
2

@  (041)

(B) (4,0,1)

© (1,40)

(D) (1,0,4)

(1,1,1) 8R (—1,—1,—1)_a$r AN B
e Gﬁ?ﬁ%mfiha BT GHIBRT &

199 :
&) xP+y*+zi=1

B) x2+y2+2z2+1=0

© x*+y?+z2+3=0

D) x%+y*+z2=3

T x> +y?+224+2x — 2y — 47 —
19 =0, x+2y+2z+7=0%%

&% R

A 7T

B) 197

) 9rx

D) T ¥ & 78

’\’@y=0,z=ozﬁrwfhamé
I

(4) 1 0 o

B X_Y_z

(B) 0 173
1 1

(D) =_y1_ 2
1 0 “TT

Page - 10



31. The equation of plane which 31, gy wiael @ TGO W ¥ ==
contains ine X=1 _ y+1
the - line, =2 z | ae zﬂ;:.%m‘rwm%aﬁqwmax-»

-1
Zand is Peémpendicular to the 2y +z=129 LA
planex+2y+z= 12 is:

(A) 9x—2y- Sz+4-—0
(B) 2x—9y—5z+4=0
(C) 5Sx—-2y—9z+4=0

zZ—

(A 9x—2y-5z44=0
B) 2x-9y_5z4+4=0
(C) S5x—2y—9z+4=0

9x +2y+5z+4=0"
M) 9x+2y+5z4+4=0 @) & -

32. The pole of the plane Ix + my +  32. WHdd Ix +my+nz=p @I HIEER
nz=p with respect to the ax2+by2+czz=1$mﬁaﬂ%:
conicoid ax?+by?+cz?=1 ap bp _c_;_:_) |
is - (&) ( l'm’n

I m n

&) (“—;’-,";”,-;2 | ® (5w

L bm cn

I e

(B) ap bp Cp) ( ) p P P

1 b a b c)

© % ';"'l %) (D) (lp "mp’ np
(D) lp mp np) '2 , a\) o

33. The volume of Parallelepiped  33. ﬂﬁQﬂG{ 2x2 +3y*+4z° =5
formed with the three conjugate Wﬁ Je-N D ™I TEadl fhari
semi-diameters of the  ellipsoid I AR e P AR 8
2x2 +3y? + 4z =5 o a) =
coterminous edges is : 125

34
A o L v
24
® 1 © us
24 ' il
© 1= D) s
g Sk -
@) 1z
3501 MAT 105 o Pages L
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M The s of squimes of thieo
CONIRAL semi-dinmetors ol un
allipsoid x\': v ‘,‘:: 4 :':
W) abe
B a? e p? o0
(©) @b p2e2 . 2

(D) None ol these

)
v ] |y

50 The value of il the distance
between  two points  (x, -8, 1)
and (3, -5, 4) is 5 -

A) 3
(B) .5
©) 4
o 7
36, The coordinates of a point which

divides  the points  (1,3,7),
(6,3,2) in the ratio 2 : 3 is

A (7,1, 2)

B)  (3,7,5)

©  @3,3,5)

D) (52,3)

37. Two straight  lines having
direction cosineg ly,my,ny; and
ly,my, n, respectively  are
perpendicular if

Q@ 4L+ mym; +nyn, =
B 1y tmym, tngmn, =1

€ Z-_m_mn
12 7"2 nz

3,

-
—

35.

36.

37

N 2 g s 178 A0 g
fihji‘:‘]’m’l ;l‘:‘ h* ot

sl @ aof wn b

(A)  abe

y ‘ 2

) a4 h*
; 28 1 el
(C)  a’b? 4 b4 + c*a

(D) @il QY ) o

aly @l (x, —8,4) 8 (3, -5, 4) B
i & .

A w) g8 5.8 x @ oA L

(A) 3134
B) -5 .;
C) 4
(D) 7

R @ Prwie & o fasgal
(1,3,7),aﬁ1(6,3,2)25‘rz:3a%a13rrm
i fpnforer g @ -

(A (7,1,2)

(B) (3,7,5)

©) (3,3,5)

(B) ll 12 + mi;m, + nn, =1

€ 2=M_m
I m; n

(D)  None of these D) & Eﬁ‘é*{é’i :
~30) . MAT 105 A Page- 12
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18. If A is plane area and A' is its 38, I AT gHad & qar A" T

R ZHET O g, 99
(A) A'=Asinb
(B) A=A cosb
(C) A=A cosb

projection on a plane, then
(A) A= Asing

(B) A'=Acos8

(C) A =A"cosb

(D) None of these

D) THA R el e
Where 0 is the angle between the el 0 g A IR A’ @ GEAE
planes of the areas A and A" & P |

: : : e &
39. The .equation of .plane 1 39. 3« w@ug WY H G Pl

. . . X y
intercept form1s : :

B FtyTeT
X y E__ " z z _
(&) Zry+c=? ® Z+i+%
® Z+i+=0 © Ilx+my+nz=P

(C) bx+my+nz=p (D) & ¥ TR T
(D) None of these :

' )l
40, The direction ratios of a line  40. ﬁ?‘g&ﬁ (aq, by, ci)@ﬁ (a,, by, c,)

joining the points (a1, b,,c,) and Sire el @ Rl I o
(az, bz c2)are: (A) az—aub2— by, €y — C1 v
(A) az— v b, — b2~ (B) ai—buaz— b,, a4y — €1
(B) 61— bud2~ bz, a3 — €1 (C) ay—azby—Dba 1 g
©) ap—anbi— bt D) (A)3R (©) T
) Both(4)and (©)
ok kR E
, 3501 ' : MAT 105 Page - 1‘3 |
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