UPPSC/UPPCS
Exam Paper

RRIEIC RS e 2 1
&I aieT 2020
Aehiedeh fawa

qa4A

“TTTOTA T2 T T

et fafer: 251 et 2020



2%

No. of Printed Pages: 4

LLhevoy

PSL - 06/20-Paper-I
T (rva-v7 - 1) N
MATHEMATICS (PAPER-1)

[3rfiramaw 3 : 200

m:?ﬁqﬁ] [Maximum Marks : 200
Time Allowed : Three Hours] ‘ pat arks
frdra argam (i) 2@ i g ome v 2 ma €, < foet o o 2 A
FE | ‘
(i) nﬁmmﬂﬁﬁaﬁa’rmﬁmwmmgﬁﬂa
vl & I AT |

(iif) el WA 5 i A fuif 3 A
(iv) TV TR & 3 T E |

rinted in
jons: (i) Thereart total eight questions in two Sections p
specific Instruct ) hoth Hindi and English. ions from
Answer five questions, selecting atleast two questions

(ii)
h Section. _
(i) ;a:rks are given against cach of the question.
} (iv) All questinnscanjrequal marks.
' Uz - 3/SECTION - A
1 0 a 100 10 g 10
0 i 0 0 1 b 0 ¢
1. (a) 0 o0 1] [0 0 1
; 0o 01 ﬁm%mﬁwwéwaﬁmmr
0o 0] [t 0°
10 a] |! 0 c 0
o 1 b
0o 10 51 0 01
0 .
001 rndﬂﬂlﬂth&fnrmnfasing!emaU'ixwithnutﬁrst

(rix
Find the jnverse nfdt::e ma

the produtt
evaluating )

1
Downloaded from: http://studymarathon.com/
. sMathematics-


ADMIN
Stamp

ADMIN
Stamp


_&-lﬁ PS5l OG/20-Pan
-
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o STRYEEA R | IH Wy ) RO v s o fasar i 15

i Show that the set {(1, 1,0, 1), (1,-2,0,0),(1,0,-1,2)} is a linearly independent
' subset of R*. Extend this set to a basis of RY.
- i & "
(A~ femamze f 1 e —vli*.?ﬂTT[x.y.z]={x-y+zz,2xw,—x-Zy+211’-'wm3‘-r
U s s @ aa wentiw Hif 15
Rank T + Nullity T = 3,
Show that T: C3 — €3, defined by T(x,y,z) = (x -y + 22, 2X + Y, - X = 2y + 22), is a
- hinear transformation and verify that:
Rank T + Nullity T = 3.
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Prove that the eigenvectors corresponding to two distinct eigenvalues of a real

ymi ;ﬂmlxmorﬂ:ognnal. B

Find an orthonormal basis for R* Cﬂntainingihgmm{ 1 ':15.’“].
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Find the minimal polynomial for the real matrix| 4 7 -1/,
-4 =4 4
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Find the equation of the cone formed by rotating the line 2x + 3y = 6,z = 0 about
the y-axis.
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Find the locus of lines which move paralle! to the zx-plane and meet the curves :
xy = ¢2,2=0; y? = 4cz,x=0. |
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Solve
o3y’ +x2yz+x3fﬂ)ydx+[x3 3 x2y? =y + 1)xdy = 0.
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IfU and Vare two scalar fields and F is a vector field such that U F=gradV,
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tangent liné atthepoint (1,0, 0) of the curve (intersection
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Verify Stoke's theorem for F =2y ;\, _z%k  where S is the upper - half surface o
the sphere x* + y2 + 22 = 9 ang ¢ its boundary. .
7. (a) U ﬁmm-za'@mﬁmﬁﬁnmqﬁﬁmwﬁwm% | fararen £
— T VA BN T o B ) e et 2ae 7 | <2
Heavy string hangs over two fixed <mall pegs in the same level ‘2a’ aparts. Show
that equilibrium is impossible unless the least length of string is 2ae.

y:b,Z:-—c;;:cjxz_aagnx=ﬂ.y='b

faargu f& 7= sen ww giomd s afe -§+-E-+-F§-=u.
1 2

Forces F,, F,, F; actalong the three following straight lines :
y=bz=-cz=gx=-aandx=-ay-=-brespectively.

Show that they will have a single resultant if Fa-+ FE +% =0.
' e J .
(c) e W Y ABCDE SIS Y 7 WHIA W8 s A 7 &, S e A
78 % § wivae 3 Fifsm | 15
ABCDE formed by equal heavy uniform bars jointed together,

is suspended from the joint A and is maintained in form by a light rod joining the
middle points of BC and DE. Find the stress in this rod.

8 (2) 39T FI I HIO FoFH 0 VF T T ¥ = a%cos20 F STRE@N A | 10

Find the central force under which a particle describes the curve y* = a%cos26.

(b) T A TE T ({E?%W?fﬂmﬁﬁm%ﬁﬂﬁﬁ(m)ﬁ
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e 15
Prove that the path of a planet, which is moving so that its acceleration

is always
directed to a fixed pmnt.(star] and is equal to (distance)” * 1S @ conic section. Find
the conditions under which the path becomes (a) ellipse (b) parabola () hyperbola.

e 01 UF fagd 9 % 9 & s e sa et an i 69 2, frern
i 3 | forg Fifon & weata 3= F qaid wm fied #1997 3904 ﬂmﬁrﬁ%%ma;

AL | -
A particle slides down the arc of a smooth cycloid whose axis is vertical and vertex
Jowest. Prove that the time occupied in falling down the first half of the vertical
height is equal to the time of falling down the second half.
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