2 Formula & Concept:

¢ &f§, R=/P%+ Q%+ 2PQcosa;tan 6 = Jen g

P+Qcosa
» YTl (@, a = 0°, A, H=Rmax=PiQﬁ'@ﬂﬁlﬁ)
> YS! (@Y, o = 180° A, R = Rppin = P~Q (FUSH #fe) Q
> o = 90° A #ie, Rp = JPZ + Q2 [p = Perpendicular (579)] 2 -
>»P=0Q ‘{CELRE=2PEGSE;H=-E[e:Equal(ﬂﬂﬁ)] P
» (P + Q)% + (P~Q)? = 2(P? + Q%) = R%x + Riyn = 2R3

MCQ

0l. O3S 39frwtam 514 AB = 5P, BC = CD = P @3 DA = 2P 39139 3ot faruars | Isatea = e o)
[CKRUET’21-22]
(a) 9P unit (b) V45P unit (¢) 4V2P unit (d) 5P unit () 5V2P unit
HAATYH: (No Answer);

2P
A D 4
5P P=>2P 2 —sp = pe—2 3 3
- A& R = /P? + (4P)? = VP2 + 16P? = V17P
B P c 5P 4P

02. Suppose the two diagonals of a thombus ABCD intersect at point O. Four forces 2N, 3 N, 4 N and 5 N are

applied along the sides OA, OB, OC and OD respectively. What is the resultant force? [IUT’21-22]
(a) 5N (b) 2V2 N (c) V2N (d)V5N
1 SN S
Solution: (b); R = /(5 — 3)2.+ (4 =2)2 N = V22 + 22N = 2v2 N 5
A B

03. The resultant of two forces 8 N and Q acting at a point is 6 N, acting at right angle to the direction of Q.
The value of Q 1s- [TUT’20-21]
(a) 3V7 N (b) 3V5 (c) 2V7 N (d) 2V5 N

Solution: (c); .Q=VB2—62N=+64—36N=v28N=2V7N

04. o Rrre fFmee P @ Q Wtwa w2 e  @fd 20N AP a3 foraa e Frere Beo| Fd ) Q @ AW 25 N
o7F P @3 WF @W? [BUET’13-14, KUET'18-19]
(a) 5N (b) 15 N (c) 10N (d) 20N (e) 25N
P

HATY: (b); P+ Qeosa =0 = cosa = — =

R? = 202 = P2 + 252 +2.1=.25(-f-) = P = 15N
25

20 25 e
faresy: . P =+/252 — 202 = 15N

P=7 -




CETTR P

05. Two equal forces acting at a point at 60° are balanced by a force 9N acting on the same point. Value of each of

the equal forces- [BUTEX’10-11, IUT'18-19]
(@) 3N (b) V3N ) 7N (d)3V3N 4
lution: (d); R, = 2Fcos® = 9 = aauls L S Y"R=9N
Solution: (d); R, Fcoss =9 ZFZ#F—ﬁ~3-\/§N s
: SO B
06. In figure OABC is a rhombus F
0 LIA
F
What is the value of F? [IUT'18-19]
mJ_ 10v30 1nv"“ m».e"
(a) ®) 55 N ©) 55N @5 N
Snlutmn. (c); 2AOC = 60°: 0 = moc = 30°: 2Fcos® = 10 ~ V3 xF=10
T 10 _ 10V10
..F-ﬁ—lox 3u-.’_‘l,,:‘_[_,.rﬂ |
07. @ Rrvrs ferarie w3t avem 32a @ Fuew wfew T 8 ¢ 2 (e o) I T TS} A 60° S
CIEERICEICY, [BUTEX’14-15]

(a) 5 kg — wt (b) 7 kg — wt (c) 3 kg — wt (d)9 kg — wt
N4 (b) ; P+ Q=8;P-Q=2=P=5Q=3
R = /P2 + Q2 + 2PQcosa = V52 + 32 + 2.5.3c0s60° = 7kg — wt
08. 3N 8 5N WA ¥2b 991 @& faqre = f[eere e ot a0 s wfe e @i? [RUET’13-14]

(a) 12N (b) 10N (c) 8N (d) 2N (¢) None
3N SN
HATYLR: (d) ; | y . FIRA T = 2N.

09. w9 rﬂWﬁﬁ@ a6 39 ¢ wEHl 96 9 993 s aswes fFa s @ sime w@fE e e 13-
gé‘m«rr maww@ﬂammm ! 0 ZL3- [KUET’13-14]
(a) = units (b) = units (c) :,—gunits (d) 27 units () % units

Q
A4 (a); QE-PZ+R2=:Q‘—92+( Q) = - Qz 2 =Q% = ==Q=3T::.Q=% R\
P=9

10, T 12 qo AR 9t 397 ¢ S o 96 932 [re aITeite [ 3@ @, Sita #@ife e e Sds
Q72 G A0ET B #1Y 2H, OTF ST 9E104 qH FH{0? [KUET’12-13]
(a) 9V2 units (b) 8v/3 units (c) 16v3 units (d) 182 units (¢) 4V6 units

12
B C
AL (b); 1o
Q 2
012 A

AOBCZTS, OB? = 0C? +BC? = Q2 = L + 144 5 2L = 144 . Q = BY3 units

1. 10V2 gz 4% 9af 751 92 WEHTW aFfo 7@ aﬁﬁﬁﬁmhﬁm SITHA e ST qEbd T
7Y a2 OF W[ SGH] A AF-POI T, WEH T W FS? [KUET’10-11]
(a) 15 GT (b) 5vV2 9FF (c) 15V2 gF= (d) 12 935 (¢) 10 9T

2
STRAIYI: (No Correct Ans); Q2 = P2 + R? = Q2 = P2 + (5 P) p=%_,%\
= (10v2)" =2p2 5 p= 2220 p = V180 9375 L

R
i




7%/

Written

12. @ﬁmwﬁm;m%—“ RN =l ST 21 G I W 1 G353 2o weiaba wie A ==
AY: 47, SR P 8 QIP=1TAQ =? ~ R? = P2 4 Q? + 2 PQ cosO [RUET'18-19]
S¥TE, R? = 1+ Q% +2QeosT = R =1+ Q% +Q

8, (2) =142 +2Qcos (24 ) > B = 14 q2 - 20

=214+Q°+Q=4+4Q*-8Q=>3Q°-9Q+3=0=Q>—-3Q+ 1 = 0; Solving, Q=%E(An5-)
13. AABC @9 CA @3 CB Mg 343 f@FaRs vfb e T cosA @32 cosB € FNIGAIEF | elel 39 q, Owa
A T sinC @ FAANES O e € @R - (C + B — A) @32 > (C + A — B) ke Rew w1

FAY: R = P2 + Q2 + 2PQ cos C [BUTEX'18-19]
o=t #i1i2, R? = k2 cos? A + k2 cos? B + 2k? cos A cosB cosC ¢

2 o L2l a2 2
= R* = k*(cos“A + cos“B + 2cos A cos B cos C) P=KeosA i/ [0\ Q=KcosB
= R% = k?(1 — cos?C) [ cos?A + cos?B + cos?C + 2 cos AcosBeosC = 1] R
= R% = k?sin? C = R = ksinC « R « sin C (Proved) A V B

WA ¥4, R 99 @& CB G AT 6 (&1 T2y 307 |
~» RcosB = kcosB +kcosAcosC | cosB =cos (m—(A+C€) = —cos(A+ C)
= KsinCcos® =kcosB +kcosA cosC = sinC cos® = =¢e0s(A+C)+cosAcosC

= cos0 = sinA = cos (_ N A) A+B+c - Al A+B-;C—-2A " B-:+c
. S @ 0’ =C— 0 =C - “:‘*“ = 2B S 2202 [Showed]

14. Y« TE 720 907 7l Taew A? [BUTEX’10-11]
Ayt T ufo 451 3 180° el feran T ©ra arie wfd T T |

15. a4 F7afee 120 Ire il 3@ A? [BUTEX’09-10]

FY: 9 Sitvd e a8 =)

Question Type-02: 9fb e 9@ @ (S [ A7 AT

2 Formula & Concept:
» AR 7@ I > FEI SOy 9% P

0 9 > X

OX 99147 #i51e= f{s, Pcosa+ Q cosPB = RcosH .........(0)

OX &7 775 39193 754 fAteT, Psina+ Q sinB = Rsin@......... (i)
(ii) + (i) T tan O & a1 T

J(D? + (i)? <7 R e =t T

sifaadrag &Iy A9 A46Hl, ..
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01. ITNICTA MR 0T =1l 3o v wererera fomact 2e witwa Wyre! (Fid 9?7 [BUET’10-11, BUTEX'16-17]
(@) 0° (b) 45° (c) 60° (d) 90°
AT (ﬂ); m, sz = pz + Pz & ZFE cosf = B = 60° -

02. 3p, 2p T G267 7R R; 7 eterw 7erees feet vt 2w wim, e fieet 21| 20 NGRS G FO?
(a) 60° (b) 240° (c) 120° (d) —60° (IUT'10-11, BUTEX’15-16]
THII: (c); R* = (3p)? + (2p)? + 2. 3p.2p.cos O = 13p? + 12p? cos O
(2R)* = (6p)? + (2p)2 + 2. 6p. 2p. cos 8 = 4{13p? + 12p? cos 8} = 36p? + 4p? + 24p* cos B
= 52p* + 48p® cos 6 = 40p? + 24p? cos B = 24p? cos § = —12p? = cos 0 = 'E"’ 6 = 120°
03. (N U feae® p @ar 2p witwe T wf ofe p «@F ferum ©oR T T, OT@ IR YT P

RIEE Y [BUTEX’12-13]
(a) 135° (b) 60° (c) 45° (d) 120°
R
2P 1
Y- (d); o ; P IARA TR P + 2pcosa =0 = cosa = —3 = a = 120°
.
04, P WA G0 Ao #fd P2 + V2, a9 @ (W GF0 07 ANY e 16 (Angle) - [BUTEX’11-12]

(a) 22%“ (b) 60° (c) 45° (d) 90°
Y (c); R? = P? 4+ P? 4+ 2P%cosa
=2++v2 =2(1+cosa) ~ a=45°
S 9 @S e fafes T | Toad, w7 222
05. cale i o fararae 2 5 i e afda 3 O ecrwte 3 ool e e e e fAdy @) |

[CUET’10-11, BUET'10-11]
(a) 30° (b) 120° (c) 60° (d) None of these |

STRTY: (c): P SC& 3% o (e faFarfier 20, P2 + P2 + 2P.Pcosa = 3P.P

= 0« = &0°
#Zcmnsu=Pz=ﬁcnsu=E-—cnsﬁn a= 60

06. ol s fermar P8 Q (P > Q) T B S0 I P 0T Tl e 60° o1t Beoty 701 P Iwoes et
e B cldl 300 T | I oA EES (i A [KUET'06-07, BUET’11-12]

Qsina

sina O
FATY(: tan 60° = FEchs o 43R tan 30 2P+Qcosa

tan 60° 2P+Qcosax __ 2P+Qcosa
: » . P+Qcos
" tan30° P+Qcosx

= 2P + Qcosa = 3P 4+3Qcosa=P= —2Qcosa

Qsina 3= qsind = tana = —v3 = a = 120°
» tan 60° = —2Qcosa+Q .:nsn‘. —-Qcosa

07 WWWW@WWWﬁWﬁWMﬁW.WWMW
- sart qered P, P ‘“"*m i [BUTEX’10-11)

T €,
3p2 = P2 + P? 4+ 2P?cosa = P?




/

2/ T

P QWWM?W@W&%&:@ o4 3T A P I fFma e ke o @ o T

™S @, o = cos™1 .z_q) = [BUTEX’09-10]
FATYIN: *[SIPd, 2LAOB = 3:: ¢AOC=a .. 2BOC= 2«
A4 A3 H@ LTt R . R
™ <+, sin 2 sina sin3c

.£=5m2u__2 S — -1 P
" Q sinu = 40080 .. @ =COS 'z_q) (Shown)
W4, _Q _ _R Qsin3a _ Q(3sina-4sin? a)

sino sin3a . sina sina

2 - £

= QB —4sin*a) =Q(3—4+4cos?a) = Q(4cosla—1) = Q[4 '2%) - 1] =" QQ (Showed)

3P G 2P ST 0 0 w1 R 1 2 Fifoq W fawet Fwaer =ifee e Rt 231 Fomom w@vfe @

T dfS, T @ e = o [BUET’03-04]
O, R = 9P? + 4P? + 2.3P.2P.cosa = P?(13 + 12 cosa)
9Qi9, 4R* = 36P% + 4P2 + 2.6P.2P.cosa

AR (i) (F (1) 91 O FF 212, 4 = H0+24cosa

13+12cosa

P%(40 + 24 cosa)

lllllllllllll

=> cosa (48 — 24) = 40-52 = a = cos™? (—%) = 120° (Ans.)

Question Type-03: Ffad M STATOTS A[F] FLEFS

@ Formula & Concept:

932 frqre et 130 I s seeite 3% 2t 25 41 2@ #fee e weifaadis o |
ST, GOt OB T4 T, AT FECS TO ICITAT d, 3T T3S Toed el #dfdd e sofdadie A |

Note: =R gt 4 T2 FA Tl tand = ——— QAR FCAS TATGTE ST T T | Written

P+Qcosa

Exam @7 O A=l fagrer € 1 tan @ 9 3@ T2 I TPIGTEA T4 3912 Taw
Shortcut: #f&a e TAfFaEe dwa =1; (% = (:.:r
o O

SR
MCQ

w2 99 pe 2p @3B I/ o TFarder af 39 G2 2p e 2p + 8 #Affwdt I v @, w= wfem o
wrolfdaf$© Qe SiEre P @3 TiF [KUET?08-09, CUET’11-12, RUET’12-13, IUT'18-19]

U O

(a) 2 (b)8 (c) 4 (d)1 (e) None
L, P P42P 1_ 3P
AHHIH: (¢); o = ARLPIE, D= oS = 4P+8=6P ~P=4

Question Type-04: (SBTA4 #ied Sine J& AT FAPIG HA7j]

@ Formula & Concept:
‘B = Q@ R GF TS (I

@ = P @ R 47 I39! (et
a+ B =P8 QI TYIS (F |

a0 R
ine  sin (a+f3)

; P
ﬁtﬁﬂsmew.s-m—ﬂ=s

[~ AOAC-9 AC < 0A] - #ife I3 074 e &P (=0 AT |

R ) - /)

a<p

AfaaS e Oty AT bl




/) T

g figure is to be pulled onto the shore using two ropes. If the resultant force is to
he line aa, determine the magnitudes of the force P so that the magnitude of P is

01. The boat shown in the followin
be F; = 80 £b directed along t

minimum. T acts at an n . 94 :
between P and T. angle 8, = 30° from the line aa. The force P will be minimum for a certain angle

(IUT'16-17]

e ) > F,

(a) 40¢b (b) 56.56¢b (c) 69.3¢b (d) 77.27¢b

Solution: (a); Hg:ngﬁ = 40¢b

02. The ship shown in the following figure is moving at a constant velocity by a tugboat applying a force F; =

50kN. Determine the force in each of BC and BD assuming 6, = 20°and 8, = 30°. [TUT'16-17]

(a) 25.25 and 12.54kN  (b) 22.32 and 32.64kN " (e) 62.32 and 82.64kN  (d) 102.32 and 32.64 kN

Solution: (b): 5“5‘“;2“3’ = 22.32kN; 5“:“;“ = 32.635 kN

03. IfW 12 8 8 WIS WA 9% UF e @aw @ fFarie @ sitra afe owe Sefe @ea Fuferes
@A TR 45° (e T FA, OA SITHE TS| (FILR W7 F9? [KUET’15-16]

(a) 2tan~* 10 (b) 2tan™* 4 (c) 2tan™' 2 (d) 2tan~15 (e) (IBE 7

A sine HAAICA,

B = 12 — 72 sin 0 cos 45° + 2 cos B sin45% = 3 5in B cos 45° — 3 cos O sin 45°

0) ~ sin(8+45°)
j{;s::ﬂ}+;2f3;6—-35mﬁ 3cos@=>tan@=5=0=tan"'5 ~20=2tan"15

o qﬁmﬁm@wmﬁ@ﬁ?ﬁm“ﬁ‘ﬂﬁmww IR GF T RO AT GF-FOIT* e

T 14 TR WL AT - [BUET’12-13] |
(a) 27: 3 (b) 3V2: 2 (c) 2:3V3 (d) 2V2: 4 |
t Q fora T, sin(n-—gu )~ sin90" _ sing
d s % Rl TSN
T P et
DN P

1 z_,_z_épwli@aiﬂf‘ﬂ‘”
Wﬁtcnsu*—ﬁ"(‘) il
P _E JI%. P: ._zﬁ.
QU= P @RI wAlel P+ Qeosa =0 = cosa="g= ol o

N/

TSt e a2 bE]



VW - -
-Written

05. ¥R I P + Q W3R P — Q P 20 (It vt o011 Gt =, 791 M3 TR ® (@Ield Tufaeera e 6
(I O 0| (7S (¥, Ptan O = Qtana [BUTEX"08-09]

STAIY: I sine 3@ Z[© AR, D P+Q
P+Q i P-Q b P+Q _ sin(a+0)
sin(fa+0) sin(a-=0) P-Q - sin(a—0) B

P+Q+P-Q _ sin(a+0)+sin(a-0)
g P+Q-P+Q  sin(a+8)-sin(a-0) [W-ﬁm@ﬂ NS

P-Q
2P _ 2sinacosB P tana O P+Q
= — = =
2Q 2cosasin® Q tan®B

~Ptan® = Qtana [Showed]

C

Question Type-05: 72 €1 12 A9 SI4F qCe14 &ieh (MO CFRoa T Fead AT

< Formula & Concept:

» Rcos® = Pycosay + Pycosa, + Pycosag+... .. ...+ Pycosa, = Ry
» Rsin® = Pysina, + P;sina; + Pysinag+........+ Pysina, =Ry

R
P-tanB=EElﬂ3!E.R=JR§+R§

¢ Some Additional Concept:

(i) | 92 7w Fe *aia [Heidte e fae s o g = 0 e, T
6 AW FE 360° & HAW Y2 S S I SR #dh = 0, /’: 5—=180°
? P < P
CTCH@ SITAA TS (@It =~ = 180° >
P
eI, fEaiD T 2# 360° (& FNIW ST SiF T O X ”
(ii) 360° .o
#feh = 0, CTTHE @I 7RI 0T NI @1t — = 120 120°
P
| &
Fy
50 FH 991 360° (F HAIF GIASTs S FACe ©Tad m,li‘—jﬂi=gn=
(1“) 360° F4—E —3P
A = 0, CTTHTA TP G210 0o AT (@1 —— = 90° 00T
Y
P




GTCHE ST :
T 7RI 0T e et 262" — 70

= P
i 2 3607 _ 730
(iv) g =t
72°( %’
S8 Gans anw P
WnﬁWWBGU“@WnWWWWﬁﬁF& ;

MCQ

0l. Suppﬂf‘je a solid ball weighs 70 N and is hanging from the wall with the help of a string. A horizontal force
i1s applied on the ball to make an angle of 30° away from the wall. What is the magnitude of the force F?

(a) 50.4 N (b) 65.5 N (c)80.8 N (d) 404 N (TUT’21-22]
lution: - M i E — — 140 -
Solution: (d); TCDSBUHG T0="T % - =70=T= 7 N %r !
o= 10, 10 70 ~ '
Again, F = Tsin 30 7 X3 N=7 N=404145N ~ 40.4N 3

02. &F TS V3, 2v/3 QIR 33 WA I G2 T AR 60°.6e foram e | G Al W e 3=
[CKRUET’20-21]

(a) "‘Tﬁ (b) % (c) 57 (d) V57 (e) None of them

2\3

G R

TEE: (d); 60° Rcusﬁ=3\/§+2\/§c0560“+w/§c05120°=3../54.\/__}"_3:@

60° 2 2

—> 343
=

Rsin'&l=[J+2~,/§slnt:’:[)‘“'+\/§.~:.=in.’lL20"'=3+§=§;R=J:r ) Jl_“.?_+_= 2_:_*1___@“““

Shorteut: R = V320 + 2v3260 + 3v3£120 = V/57483.41 [Ca]culatur]
03, 128552 a2 2v2Z a%F WA F@1Gfel ABCD IATHIR U AB, BC, CD @32 DA IR 3 fS 3 AC qa

BDWWlABCDWﬁWWWS OFE LA el A - (CUET’13-14, 14-15]
(a) 30 units (b) 50 units (c) 40 units (d) None of them
=1- — o ¥ 8
W-(d)-mwwﬂmwm,h—l B+5ﬁxﬁ+zﬁ( ﬁ) D o
= —4 T = 4 4T, BA TH 5 W
W AD 4Rd B e AR, Fy=—5+2+5VZX 5+ 22X £ = 4 97 I 2
A B

.-.F=JF§+F§=4~’§*QW !

04. The resultant of two forces Pand Q acting ata point is \{§Q and 1t makes an angle of 30° with the direction of P. P =7

(2) Q (b) 2Q () ‘/a (d)Bothaandb  [IUT'14-1 5]
=2 - ~Q-P
Solution: (d); P + Qcosa = V3Q cos30° = P + Qcosa =3 Q = cosa ?-—Q._

~3Q2 = P2+Q2+2PQ*(§E::) #2Q2=P2+2P(EQ'P) = 2Q° =P*+3PQ— 2p2

:}2{12 = 3PQ — P? = o=

E— /- /




T )

05. @ 9o e fFariie 93 9@ @i TW VION ¥R Sitwe T4IFHE (@i 45°1 BYa @I J=1 T
V2N @ sfo T by F9. [KUET’13-14]
(a) —=5N (b) 2N (c) =3N (d) 7N (e) 3N
T (b); R2 = P24 Q% + 2PQcosB = 10 = 2 + Q% 4 2v2Qcos45° = 8 = Q% + 2Q
=2Q®+2Q-8=0 ~2Q=2,-4f8g,Q+—-4 ~Q=2

06. 31 fFre w2l q@ 1200 @wet fFariien) 3zee Ifba T 10N G2 SItHe oy 0 AL FACH Lo
FAC FAON ICETH - [BUTEX’13-14]
(a) 4N (b) 5N (c) 6N (d) 8N
TN (b); P+ Qcosa=0 Q ?
P=—-Qcosa=-10cos120°

P=3 SO
> P
07. ABCWalg fISts AB, BC, CA q1e3 34144 fafb 3o I 2N, 4N 8 6N G2 FH (@1 Fo1e To fararr
St #fed N $O? [CUET’11-12]
(a) 2V3N (b)12N (c) 2N (d) None of these

FAY: (a); ABC warg fagrem ot arg sara frariier qeam e 4l 2@ Sitre Afe I -9 = V3 X
A4rae @1 Q2T 2N, 4N @ 6N o1 OF FAN[@A YA STE 992 G0qa FT4e @ 2 1 .-, @fea W = 2V3N

08. @ e 938 FWe fFAES 10,20,30,40,50 ms™! @PLEE ALY (0 AT Y SARGTA JAFCH
45°, 60°, 90° @32 135° (1 TR T | ©Twa wifea Wi ¢ s e =3 [CUET’13-14]
Y. Fcos0 = 10 4+ 20 cos 45° + 30 cos 60° 4 40 cos90° + 50 cos 135° = 3.7868
Fsin® = 0 4+ 20 sin 45° + 30 sin 60° + 40 sin 90° + 50sin 135° = 115.478

F=+vVFZcos20 + F2sin20 = 115.535 .. tan0'= :_f:::; = 30.495 = 0 = 88.12°

(Ans.247.08ms™1,0 = 88.12°)
09. P,Q wgamﬁ&@ﬁ@h@:ﬁmmpqnaamWLmNﬁ-{c@

(oW ST, wmmm—+———-§§| [RUET’11-12]
AAYI: LM L OX #19 Siifar | OX Jai<a Ienetara argiee e =112, R
PcnsXUL+ans}{DM Rcos XON M =
=P—+Q~———R—
==+ = = = (Showed) o X E

10. P,2P,3P WitA7 fa 3o #=R 120° @I oo TA 43 e e wne qmwe @ er 74 ¢
GREEEA [BUET’01-02]

WY P a7 i 9a19a Tt e, Scos ® = P cos 0° + 2P cos 120° + 3P cos( — 120°) (5@ w84
PP _Ep = ’_31:»- P 7 =75 e Bt fAe, Ssin® = Psin 0° + 2Psin 120° + 3P sin( — 120°)

2P
=3P - P - -—{P S
120°
T ( ) __n V3P 120° 0 > p
14 120°
_ it —
50 =tan™? —ZF = 180° 4+ tan 1ﬁ = 180° + 30° = 210° (AIIS.) Ip

// hed // oife T AT THRER 1<beI...




SO TS I 7 ALR-0b

P fafée fewfo frqre FFa T &wid ¥4 (1, Af@sa R
ﬁRE_ P (3 ZEUSA"ZE{}SB :ﬁ‘[lﬂ?‘ﬁ

~2 cos C) WAt eReret 3541t 71| [BUET’00-01]
\
1:— Pp- X
R, OX xﬂaﬂm B%Q.’[ﬂm|
G, Fy

= P+Pcos(n-C) + Pcos(n-A+n-C) = Rcos® = P-PcosC—PcosB
Fy = Psin0° + Psin (n~C) + P sin (27-A-C) = Rsin® = 0 + PsinC—PsinB

L o RE 2 '
zR . "Ry S + P2 cos? C + P2 cos? B — 2P cos C — 2P2 cos B + 2P? cos C cos B +PZ sin? B +
P? sin C—ZstmBsmC

= R"z: PZ+ P24 P2 4 2P?(cos B cos C — sin B sin C) —2P?cosC — 2P?cosB
= 3P* — 2P% cos A — 2P2 cos C — 2P2 cos B = P?(3 —2cosA—2cosB—2cosC) (Proved)

Question Type-06: [SHG Fﬁlﬁr’ﬁ & AR qH] Tjﬁ? FACE O 20O AL ABHS CFe G P
@ Formula & Concept: I
awRE+5+E=n
Fag= &
T T -
@ARR 7= feqfon @i = 0 O @ram 726 qem #wfeg I v =ba

93 Fiea e woiw Fefba fMrea Rvfte e F1dae 24| ¥
— —+ — 2_p2_n2
P8 Q 99 #fed ¥ R 97 NG9 70H, # R = P? + Q* + 2PQcosy = |cosy = = ;;Q Q
_pZ_R?
STFSIE [cos a = Fz_g; R g2 [eosp=2 ;,; ~—| @eTa T TSt et ey T AR |
MCQ
01. Forces SN, 7N and 8N are making balance acting on a body. What is the angle between the forces SN and
8N? [IUT?19-20]
(a) 120° (b) 30° (c) 60° (d) 90°
Solution: (a); The resultant of SN & 8N is 7N if they’re makmg a balance, if the angle between SN & 8N

force is o then. 72 = 5%+8% + 2.5.8cosa = cosa = . a=120°

02. w98 T 3ms~?, 7ms ! €32 Bms ™! (X T A o TR I 9299 ¢ Faew @t 12 oiye

et A =4 : , [BUTEX’15-16]
(a) 90° (b) 180° (c) 160 (d) 120

3
Y (d): \\9 P

8 6
/ 8 et
faree 516w 78T |

@R sty Ay e T, qTAd aIEl G0
. 0 =180°—a=180°—-60° = 120°




T ) C ) AT

03. {6 3o P, V3P, P gy AteT oo 1316 3o w4rae! (rel- [BUTEX’14-15)
(a) 60° (b) 90° (c) 120° (d) 150°
V3P
STRY: (d); 3
p

2
P? = P2 4 (ﬁP) + 2P.v/3P cosa. = 2/3cosa = —3=>coso = -—g::-u = 150°

04.  2,v5 932 3 7 F&oifb 41 (M g Revprs faramare | 22t oiria ey 2 Fate STaTe eed NYRe!

I FS? [BUTEX’13-14]
(a) 30° (b) 45° (c) 60° (d) 90°

FATY: (d); Pythagorean triple: 22 + (\/g)z =3%2.p,Llps
4 cos b = PR 0 ~0=090°

2PQ 2x2xV5
05. (M T T @R T feparier fSae @t I 7 ms™!, 8 ms~! @R 13 ms™! 96 ¥ AT FHon
@R GBS (e Z3- [BUET’12-13]
(a) 30° (b) 60° (c) 45° (d) 90°

TAYI: (b); TN 49 AFT 7 ms™! @ 8 ms™197 #1f& A 13 ms™ 97 I ¢ oo
% (13)% = (7)* + (8)% + 2.7.8 cos o [ATrEfE @)

13 m/
= cpgg AT 4 & - o
T 2x7x8 2 ’.-»a"
= a = 60° P -
8 m/s
06. TS s 2= Wafo e v =t @ e AeEY Grate | F9efem Sede @rsfEm Tm @mib?
(a) 60°, 60° and 240° (b) 90°, 90° and 180° [CUET’12-13]
(¢) 120°, 120° and 120° (d) 150°, 150° and 60°
vlo)s b =P _ _ P, = 360° = 360° - A = 120°
A (¢); —=-—==—="A=B=CFg A+B+C=360°=A+A+A=360°:A=120

= Formula & Concept:
a2 e fon fon @t T fFame foafb swedy 39 3 AeEE 4 oE v,

ATETH0 I AN 94 T {2 TISE (I 2A (sine) 9 AANEH |
e, —— = L= =

sina sinf - siny

Note: I I SNDT Forw Mo Moy amins! 4eF (31 120 =Mt o &1 G366 D!
AT 2UTF) SITH §2 A0 B et «awe 21 P61t ereer (snSifS af sy vz -
I ) O Y2 AT IS OIF AW 4900 2|

SBIFG: TBIFY e (1 [aored @I AufadedetaE @i ]

TR TR N A TS IRTER T SIES FRetes (e |

e sifaew o @ fTeres IRt @18 AN ee et (2vieq |

ABC fastem swta™ O (/tF OA, OB, OC J9199 S149© I P, Q, R 77 foaf ARGEEE I,
P:Q:R = cns%:cusg:cusgtﬂ% P2:Q%:R?=a(b+c—a):b(c+a—b):ic(a+b—c)

) /- /

® & o 9




VR

¢ ABC fgrem =¥ 0. O (T BC, CA €2 AB J1&d B9 717 J317d P40 JU@TH P, Q 4R R T
AR B - -
» P:Q:R = sin A:sinB:sinC
»P:Q:R=a:b:c
¢ ABC firgrem “fft3% O TS 0A, OB, OC 133 Fa® FAGT P, Q, R Ioad AIg] B F4CeT-
» P:Q:R =sin 2A : sin2B : sin2C -
» P:Q:R =a%(b? + c? — a?) : b?(c? + a? — b?):c? (a® + b? — c?)
» P:Q:R =acosA:b cosB: c cosC
¢ oo TR Reidhe s et Tws:
wﬁﬁmm@ﬁﬂﬁwmwwmﬁwﬁﬂﬁmmﬂmwﬂﬂ)

GF2 T oS Fal |
-3
Q A
?ﬁ§.£=i=i
L - »—Ac' BC CA  AB
5 P
MCQ

01. A hanging body weighing 12 kg is kept in a position by applying two forces P and Q on it. P is acting
horizontally while Q is acting by making an angle of 45° with the horizontal. The magnitude of the Q is-
[1UT’20-21]

(8) 7= kg — wt (b)12V3kg—wt  (c) 6vV3 kg—wt (d) 12vZ kg —

. (A ) A

Solution: (d); Here, Lami’s Theorem, = SIn@00°—45%  5in 90"

W= 12kg-wi
w
e e ?,_- = Q- QF12V2 kgt

02, A balance is formed at the point C due to actions of Ty, T, and W = 10kg-weight. Tension Ty =? [IUT'18-19]

Scm B

(a) 6 kg (b) 4 kg (c) 8kg (d) 10 kg

Solution: (a); Applying Pythagorean theorem, we get, BC = V52 — 42cm = 3cm

10kg

Since the system is in equilibrium Lami's Theorem implies,
w T,

= =T, = WeosB =W x 2 = (10 x 2) kg — wt = 6kg — wt.

sln?ﬂ“ sin (90°+B)




/B /

ABC fargtem A, B, C @ el 2w geier o ies Bom oy <1< i P, Q, R T ARIIER

I P:Q:R 99 W 97 [Ans:a][KUET'09-10, 17-18]
(a) a:b:c (b) 2a:b:c (c) 2a:3b:c (d) a:b:5¢ (e) @H0Z 7

04. P,Q,R A 2o ABC farsrem w@sew | Rre T 1A, 1B, IC GRI 1R 3T 0 SARGIRER W0 SR
P: Q: R 99 V§ 96 TLI? [KUET'16-17)
(a) cos 2A: cos 2B:cos 2C (b) cosA:cosB:cosC (c) EGSE:EGSE:EDSE
(d) sinA:sinB:sinC e) sin%:sin%:sin%

FAATY: 1S Bererwy g AR pzzarrtiiie o

(©); & LI, sin ZBIC _ sinzCIA _ sinzAIB

o—P Q8 ____R__ | /BIC=90°+2/A; AIB=90°+:4C; £CIA=90°+-ZB
sin(?ﬂ“+-:-) sin(?ﬂ“+3) sin(ﬁu“ﬁ) 2 2 2

A B C
=P:QR= COS>:C0S~:COS7

05. A resultant force F equal to 350 £b is necessary to hold the balloon inplace. Assume that 8; = 30° and 0, =

40° The force is applied along the lines AB and AC as shown in the following figure. The magnitude of forces
along the lines AB and AC are? (IUT'16-17]

(a) 186 fband 239 ¢b (b) 76 fband239¢b (c) 268 fband 322¢b (d) 268 fband 322 {b

-y _ __350sin(30°) __350 sin_#ﬂ"
Solution: (a); AB = T ;AC 47—

06. 10 ft oy AT @b afm us 2ife 9B et (TeTITER AN SBHICA WTE GaR o[ 2@ a6 W9 coffenaa

Toififge uafd e 7w e I eiesh Gearer et ZfSagy Ae oa 3 E Boa b v9 7a?
(431, CritEreiba @& 10000 [b '@ 4 3 ft] [CUET’15-16)

(a) 11277 Ib (b) 10000 b (c) 10277 b (d) 9731 Ib
: T
Y. (C), W%ﬁw i sin(n—E) sin 909
W 10000 V132-32 _ 4V10
=’T=m=_w'— = 10277.42 [b [QT, sin 6 = =221

13 13

07.

A mass of 8 kgs hangs in equilibrium, suspended by two light, inelastic strings making angles of 30° and 45°
with the horizontal. Calculate the tensions in the two strings.

[IUT'14-15]
(a) 59.6N and 72.4N (b) 57.4N and 70.3N (c) 53.2N and 68.3N (d) None of these
Solution: (b)
W =8 x98N
R : _ L WERAE?, . . _ Wsin60®
esolving the components of W along T) and Tz; T, H(CO+AED) S57T4AN; T, = ST T4ED) — 70.3N

L/ [/ - / A T g T




w P 10s5in 1509 10
FUYH: (b): = =P = —
(b) $in120*  sin150° P sin120° V3 8

Y
W=10 kg

0. O TS FISTT 10 kg GG GF6 TG TG AT 2 kg GOTAR 9T 72 9B STSRF 97 S 0
e T AR | 1w $fiw et 7% 0 = sin™? @) W, O wiele 99 R @1 [BUTEX21-22]

wre: 4fF, Wi 1= P v e ofefir R &
- o0 (It oo Taree f{raeany,
e TR ) W 3
10 sinB = 2 + PcosB, 6 = sin™? (;) = cos™1 (E) ,ﬁ 3 g‘:"&a
o 4 b b 10 cos0 + P sin®
10sinf-2 _ 10(3)-2 +
= P = ::;E - % = P =5 kg — wt (Ans.) 10
10.
AfSf6 Skg ot 4ft viremt, @I R M AIE T4 AR GF SR
AfSfo ¢iem qrasio GAa  FRET Sy Aore FGH AR HIGH qAEE
(I BTS 907 WITE) A GRAGT DR SREA witg ¥z 7= Fireoaf
T Dov2 ARG TR | (GEAEET Bra AT I© (@1t tofe Fae1, 99 ooy IFdHa 9w
Boy!1 40kg 707, S IR iog gum Ay o4 [BUET'20-21)
ARG T 34, 3T EF ST W
T T, _ 45
h &y, sin(90°+45°)  sin(115%)
. sin(135°) _ -
“T, =45 X SR 35.11 kg-wt
e S+W T,
3 &, sin(170°)  sin(120°)
L sin(170°)
w oW =Ty X sin(120°)
sin(170°)
W= -
= W= X G209
»W = 3511 X ::: ::E ~ 5 = 2.04 kg-wt (Ans.) b 53:14“ Boy-2
.5 ft 9 wafo wiea qaers g Bam omme Sisaier @3 o @@ 10ft 5ed RfE g SEw el e
& | cf1eTaa @& /5 kg 207 vfee BIF 9@ kg? [BUET'18-19]
T
152.102=5{5

; e frgen oued Re@re J@ S, o= = =5 T =15 X % = 3 kg-wt (Ans.)

PSSy TAa%a oemat




T Y T

12. & e fernes foq6 96 P,Q @3 R SRMIT 8 901 P9 Q *™ & QSR &7 T4l (@ 120°

T Q'S R 9T TS FE7 [BUET’13-14]
Q

A ) [P
HAAH(H: = --R-—z--Q.R—l.Z 120 90

sin 150° sin 90°

P

150°
R

13. 6 & geR 3o 3FrE 20 e A @36 2 o e a il Fie s Se w9 Tz oF S
B Srea @Al FWWMWWWWFMWWMW 16 firs vz fEar=ge =g F

G T UL (U Iﬂﬁlﬂﬁ‘ﬁl’ﬁl IRUETllo_l]]
AAYE: OB = 20m, AB = 16m, "
» 0A =v20% — 162 = 12m 12 20
e fAeisre @, .
e b & A 16 B
OB AB DA
RS, S
20 16 12 -

& T = 10kg-wt, F = Bkg-wt (Ans. )
14. @ fqre fewmes P,Q R 39 o Sremy 92 3wt P 8-Q @7 Werfe (@id P @ R O3 W@+ © e e

T, AN A, R =Q(Q—-P) 1 [RUET?07-08]
FAATYH: TS, mwﬁ PAQ = 2(P R) TH IR PAR'=q, - PAQ = 2«
: ”ﬁ R P
@ﬂﬂﬂm ;in_:; " sin2a sin(2n-3a)
R N P e ok P
sina sin 2a  ~-sin3a sina 2sin@acos o "~ 4sin®a-3sina
=Q= = 3 Q=== .CoSU =
Q 2cosa 4sin‘a-3 " 2cosa 1-4cos?a "] - 2Q
WM, Q= — = Q =~ 5=
; 1-4 cos? a 1 _HEE Q2-R?

=2 Q?—R2=QP = Q%- QP =R? = R?=Q(Q - P)(amfde)

15. G0 CEEAIH OTed A9 @ Biwe HAGAE fFarie AT Q @ P WTaa 930 4T 95 &reis W STiad (@1
T O B 5 AT AR eMA FA A, W = ———. [BUTEX’07-08]

ﬁ |ﬁ | fﬁf & w P w Wsina :
_ o ﬁ —_— -‘- P = - w8 @ I
o sin 'JD" sin(90°+90°-a) sin(90°+a) sina cosa cosa (' ) |
R Q w 3 W
Q.'ﬂﬁ.@, - = = ) i = —
sin(90°+a)  sin(90°490°-a) sin90 sina 1
DA g x 1 1 _ cos*a 1
% Q=Wsina......... (i) - o = Wimis  Wishia
__ cos® a—1 -sin‘a 1 1 1 1 P-Q* W=
~ WZsin?a  Wisinla i Pz piQz




g |/

16. 5nmmﬂwaﬁm@ﬁaﬁwmﬂ@m%wmn%mm‘mmwﬁ‘aﬁwswaa
30° (1 TR A | e 7f#ire Bita 2w ey w9 [CUET’05-06]
AN azwﬁ‘aﬁmi?rmvrﬁmn A9 T, A AN @ SACE,

|
|\ P 50

sin 150° sin 105° sin 105°

50 s5in 150°
1 = sin 105° = 25'88 kg (A'ns‘*)

50sin105°
kg - sin10s° S0kg

17. ' PN R W-eetm @3 ot a3 et et ot sie P Reqrs Gfee v ey R aaf 2 fca
TR B {90 @ oqatem C e wifges Syt wing ) BW T @ cramers B efefisat R @9 S W-aF T

o T [BUET’04-05]
ANYE: PC = /(2r)2 — r2 = /3r; E E
w R T r
—_—= = R < 1P
PC_ PO OC 0| Y
oL S S A A \ 4
Var r  2r V3 _T ( I'lS) W

18. 3 0 FTNICHE ANSAT 91 =10 A0 120° @11 Beoly 77| 991 fonba AfGaw= Mo a1 [KUET'04-05]
FAY: A [T Soioiwy S, #1fd = 0

19. AABC <3 7478 (314 379 0 BC, CA, AB A1GA0H7 Toiq «77 9194 a6 P, Q, R T SIII¥EI SR | (1S
@,P:Q:R=sinA:sinB:sinC, [CUET?03-04]

HAIYI: TR ST S,
P

Q

sinZEOF _ Sin<DOF _ sin 2DOE

i i e i R
sin(m-A) _ sin(n-B) _ sin(n—C) _ sinA _ sinB._ :i ¢ (Showed)

20. 100 ¢b St IO IS GO AR FIRITIT (0 AT 2611 AT TACFR HT AT 60° @ 45° (@I S |
A B Rt =4 [BUTEX’03-04]

TR AT ST ST T 12,
T - Ta 3 100 T
sin(90°+30°)  sin(90°+45°)  sin(180°-45°-30°)
= T, = 20299 5 100 = 89.657 Ib-wt 45
sin(105°)
sin(135°)
sin(105%)

=T, = x 100 = 73.2051 Ib-wt

100 Ib.

Question Type-08: FTHI/FTR* ©2AA AT 4214 FCa ANTEAE G AN AT @ STH7]]

® Formula & Concept:
T STeT ©o e ifefb atea s (resolved parts) St ftes G4 oo =19 e @9 903 foTe e =@ |

01, §Fm M o GPITet R O TASTE To W ST M6 T80 ST FTIGAICE P o7 2wt e g el

| ST I B TG Q I STl FAe TWHLF g A 781 0 < a < % 2we1 Fesa i srey?

[RUET’14-15]
@) P> Q (b)P =Q ©)P<Q (d)P = Qtana () Q = Ptana
AAY: (¢); P = Wsina, Q = Wtan «

ﬂ-t:ct-c:g-rtanubsmu:-{]:ﬂ’
i




V& W& - -

02.

3T WS AN 10kg ST A0 IFF A0 Qe 2kg ST I9 IR A0 S 9 @ArAr| 33
fareita it 2| I ofiE e afe 6 = sin-1§ T 14 S Feo W a9

[CUET*11-12)
(a) 10kg (b) Skg (c) 11kg (d) @TAIBE 7T

NI (b); 4, Sefis 95 P W32 orerw Baw afef@a R R &

O TR TG e o, i

2c0s0 + Pcos@ + 10cos (90° + 6) + Rcos(—90°) = 0 J

=2+Pcase—1osine=0=2+P~§—10-§=0

[+ 0= sin"1==cos"12] &« P =5 kg-wt

- : 10k g-wi

03. SHRATTH AT 0 (P (AN QT T e SAYS m SEF G (25 T P @7 To@ F s wepsfie 9o

SICHT™ 1 20 F 41D P 3800 (Saeia AR A0e 754 23| SIge F @3 T+ 2T
(a) mg cos® 0

[RUET’10-11]
(c) mgcos 0 (d) mgtan 6 (e) mgsinB

; FcosB =mgsin® & F= mgtan®6

04. ofe AN o (@ITe AT @S FSte Toig GF0 20 kg GO TEE ©F @ Bfwa ANFAA 10kg-wt T4

W20 I 99 eirarst fFa S@gry il 2rae) S OFe feraree arem ofasre fada 3

IBUET’14-15]
HATYE: Q4F, R = 20cosa + 10SiN0 couseeevnneirnennns (i)

@92 20sina = 10 + 10cosa = 2sina = 1 + cosa = 2 cnszg o

SO « 2 a a ( a : u)
A e — ﬁ — — — — —
= 2.2sin 3 .COS = 2 cos - cos - COS = 2sin - 0

> 10
o, cus§= 0 e, cusE—Zsin§=U

2

1] mm
T = tan
2 2

soo= T [ SHEL] Soa=53.13° ¥
L (TS R=20kg —wt (Ans.)

1 20cos0L + | OsinCt

NIR

—
—

05. SSRICEd A 60° (I SIS T T3¢ SLFA TAR 50 (6 ST 9T 7@ ™R | ST AW Lo 20 fiiom
T Seed Soe afre «afb @ e St I 45° (it I@Ha To FAF A BT T 18T
fom et TR @A s Arfe IR o9s &g o fAda <.

[RUET’04-05]
HAMYI: T ©F FATE PP P& A2 P cos 15° |

foos 15

€. p
w7 {9 e W sin 60° | @3 277 9+ |
P cos 15° = 50 x 9.81 sin 60° S

50%9.81 sin 60 5 \f
__ 50%x9.81sin60° _ o
p = 22085 = 440N (Ans) <4 &
50 x 9.8 cos 307
50x98




EETTE P T

06. 10 & Soaa aﬁm%%w@awﬁﬁemamw,wﬁmm 60° (1t f&Faae F
T AR F T TOH TSI IS R 391 ARG ROLCR | & 79 @, F— V3R + 10 = 0 @78 V3F + R —

20=0 [RUET’03-04]
FANYI: Sy Softes Ay «if3 F
- R
5cos 0° + Fcos60° + Rcos(90° + 60°) + 10c0s270° = 0 @
1 V3 @
=5+F.-Z-—R.—§-+10><0=0 =ﬁF—\f§R+1U=0[Prnved) 5
TFF AT AT %112, 55in 0° + Fsin 60° + Rsin(90° + 60°) + 10 sin 270° = 0

10
V3 1 y
=5x0+FX>+R-+ 10 X (=1) = 0 = V3F + R ~ 20 = 0 (Proved)

PﬁQWﬂWﬂﬁWWWﬁWWWWWWwﬁwW
ST G0 IGLE 4T3 TS AT | @t 79 1, - —

07.

i) [BUTEX’02-03]

Y
w
o (a) foa (b)
A, o CRITE CFANCAT STl 07y @ B STaraaitet feraiere e 1 el WSS i 98 408 A1 #iid |
P _ W 1 _ cosecta j
o LA, sin(m-a) sing e Pyttt ()
Q _ w . . &
¥ Cm, sin(n—a) — Sln(§+ﬂ) =2 Q = Wtana = @,‘ = ﬁ ‘ Cﬂtz |+ AP (ll)

) = (i) = 5; — s = 7 (Proved)

Question Type-09: 9074 QNS F2ER@ A7)

@ Formula & Concept:
¢ I EMT = T X Y G

> P3G aW AB ct wral W ¢ s ifow &1, o @ 7 0 @3 e,
PAEA GNP = P AT x 0 (RTF AB @9 s g = P x d

> SEFHASI, 0" @I AMF Q IFR & = —Q.d |, Q)“'““:ﬁ‘“
A
10
> P35 O il &0e1 O qa ST P 99 &S = P x 0 = 0
\J
P

Moment, M=Px0=0

(EEE, /) - /

EECICER S R RTECr e




03.

04.

05.

(I IR FACANE AT 7 b1fWis @ 0o S (moment) T @ Z(3?

FNIYE: 0

/)

[BUTEX’09-10]

BIE TR SIS Wormw @3 GRae e e 40 fibe 7Y a3 & wier 9= e 34T SiE «ae s
oIS 4TF 9 @ [AE 79 e breg | AN @ B wfe dtarer e ovw o B aret sizeey

A?

[BUET?06-07]

FAYIF: CD = 40m B 57 ACATH F 0o e T 1@ @& 203 @i oiee A Sobitt o 328 274 |

B {93 AT F 90519 @4 N9 = F.BE

= F.BDsin® = F.CDsinBcosh = AL

S W FES T3 1 sin 20 = 1 =z
G|, BC = CDsin® = 40sin 45° =

ToAR, B (AT 20v2m Tpre wf 3tyrs 7@

sin 208

- B = 45°

40
E = 20v2m

A

C

ABC f&gtea BC, CA, AB 3123 (M) I 13,12, 6 5 93F | A, B, € F5T® F 30514 (TG I 0, - 25

8 144 = F @a oW, fae @ vt st efa =11

[RUET’05-06, 06-07]

FAYH: BC% = AB% + AC? = 132 = 122 + 52 .. LBAC = 90°- BL.F =-25

= ABsin0.F = 25 .. FOa T = V52 + 122 = 13 unit

= Fsin@= 5......>1) cin@ = sinC NP 5 5

F.CM = 144 BC 13 F

= F.AC sin ZCAD = 144 AYE "

= Fcosd = 12 ........ (ii) B, e

= ZABC + 0 = 90° . ZADB = 90°

F q0e7d W9 13 93 932 O f@Faa BC @91t 7% 231 (Ans. )

G5 St ATGI Brera GT W G T4 20 3f | 51914 (@ ufare e it AAfanrre 7o7 Sfia Fureare e

FACE BIFIG 10 2 Twof [ el AfSTFT A7 TS A7
FAAYI: QATA, F.CD > WL CE

CD.=r—h
CE? = OC?- OE? = r? —(r—h)? = 2rh- h? » F> ="

W./2nh-h? w,,/z::zmu (10)2

. F i —
L r=h 20-10

= W3 (Ans)

[BUET05-06]

ABC #93e f@ere™ CB, CA @ AB 18 9199 3@y f&9f0 91 P, Q ¢ R & ota | wtva wifd ofw Ssraaeinsit

@R BC 7 ST T, ©F &1l $9 &, -P = Q = R. [KUET?05-06]
sTanyr: «fe, @ifd R A

AD, BE ¢ CF 479l @32 G farsremd sara | ‘ EFI\E a

4f#, AD = BE = CF = x. “ =D

<, YT 7o A1ER T 775 | B ey

BRYFS, QB = R.GD Aﬁ'ﬁmﬁwmﬁWPw R'AG

=»Qx =Ri=Q=5 =P.x =R.Zx=> P-;

% P=Q=R. (Proved)

=1 —n'X =27
C f¥9r®, R.CF = R.GD=>Rx=R';=R=7

// O //

HfaqerRe Aey Wasa AYpEl.
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06. GF TFW WE R ifPS ABC fUSTEm CA Mg wopiiaet 3t Tt G2 SRR A T Jemar 20
PTIREN BC IR WEfis 2041 (7dhe ¥, sin € = v2sin 3B [KUET03-04]

A

B D c

T 4R, wrue afS gae Mol esm W,

Q¥ B 1 ceiffers TS Ay 112,
cW X BP +aW x BQ = (c+a)W x BD
=c.BRcusB+a><§= (c+a) X ABcosB

2 2

=='--2—-l:ﬂsEl+a?=(c+a)><ccusB=¢2cacusB=az—c2c05B cW (cta)W
=c?+a?2—-b% =32 - ccnsB#c2(1+cusB) b?

aW

= k®sin? C X 2 cos? = = k? sin® B = 2 sin C cos? E = 4 sin*® Ems2 - s sint = ﬁsm—(Shuwed)

07. ABC fagtem BC, CA ABWWWWP Q, Rmﬂﬁiﬁgmﬁﬁmmﬁ:wwm
PcosA + QcosB + RcosC = 0, [BUTEX"00-01]
FTAYE: O 97 ceifiFrs S R o113, (7. 2COD = 2A 3
P.OD + OE.Q + OF.R = 0 £COE = £B; £BOF = £C

= p(rcosA) + Q(rcosB) + R(r.cosC) = 0 asmm@m=§xmm=r
".PcosA + QcosB + RcosC = 0 (Proved) \_ v

® Formula & Concept:
@ Ffo7 384 To uft oy et 3qew fewae b e ¢ oo To e gom

P
A1 (P, b) YITeA S, P x AB = B.x b A : |
M=P.d 1 B
TP B AM=—Pid KN\ ]P s
S— - |

A« d >1 Al- d h-B
| p p N N
A @32 B qre P 1eea 2f6 T ¢ RANSYIA 391 Fie Fag, Beow System a3fG YoveT A1 w1 WA (J9VTER)
SME, M =P x d [0 WA X FeT90Hd T4TTS! 775 [AG)

“'j‘) anticlockwise A M = +ve ; a clockwise TLE M = —ve

MCQ
01. ABCD SHSU#t@d AB, BC, CD, DA @3t AC G4l IA194 T 3,8,7,11 8 5 IFF Fo79% FIA® QTR | TW
AC = 10 9% @ BC = 6 U3 T Ol T 9141 7B LI IS OF i ' A? [CUET’15-16]
(a) None of them (b) 35% unit (c) 53 unit (d) 106 unit
D ¢ C
AAGE: (d); ¥ e w  A6aws | AB=8 T
A 3 B

A 1433 S1oT S T = AB.0 + BC.8 + CD.6 + DA.0 + AC.0 = 64 + 42 = 106

{ ' - -




=  Formula & Concept:

¢ P SR T W e A © B
P8 Q T STIAIET e (17 I/ T2 T A '8 B it feratas et o 1 i 1
AR W T P + Q A qTH NI (7267 I v adh) ol R C o wmm ) P PrQ Q
PP.AC=Q‘BC==EFE=-£_C=E? [fow, P> Q]

¢ u RO T IS S
» Px

P& Q RfG 1 FIGAIFT <71 20, P 1 Faraicend ST reatet ot ot famafamazas x G PRI 1 o A A A
> PeQﬁ%Wmewﬁﬁﬁwwaﬁ%,dwmmr [d TR P ¢ Q ¥3
et Tayg)
> PEQWWWWAEBﬁmﬁfﬁtﬂﬂ&tﬂmﬂﬁﬂ‘ﬁxﬁwmw?ﬁid=ﬁﬁﬂ
g A T
¢ WUH () W1l AR I ACER AN G
Q3
P
I A FRres P it «<f5 e sieg it 512, P @ i wefadte @
A . . PWWAWB%WWWIWWWWW:
IP Moppaieatl )
A B = ,&l""- #_H_,"J+P.A.H=M
A 7 (Ut Fe1ts B fivqre gmrea w4t qmne Y awemt '
a1 fout T4 I @ A fqre P @7 7 a9g Refrondt «af 9 oreut Tz wak B Rwjre P it @32 P
a3 T @b 991 (e TR | FTH ARITA +P. AB e 47 ot 3% zme
widie A R it B e wafd 9o gmiea sate a3 3o qnst Fa0e o T S,
M = & 7 x fapacas wqas! vag
MCQ

01. 88 6 % T M HNYA G I91 21 WIS TR G0 TG 787 Toi7 foparars | Iemey wag Ay
FAE e (@1 Y (@ aTg 9103 T ©f T Q337 [KUET’15-16]
(a) 1 9FF (b) 2 4FF (c) 3 9T (d) 4 9T (¢) FHIGZ 73
TAATY: (c); St e, x=Ez—:d=z;—:x 21 = 3 unit

02. 12N€ 8N WIt7a 9o Il G T TAGF (& G 989 A 8 B Tre TaRe uitg) ova wagH

faferer =211 2= sitaa wifée feFaifa™g AB 39199 Fo9a At A0A? (783 ST, AB = 5m. [CUET’13-14]
(a) 2m (b) 1m (c) 1.5m (d) None A B R

. I\ - A o, = QAB _2
HY: (b); P.AC = Q.BC = Q(AB—AC) q1, AC = P+Q g AB l i l

sy e o=, AD = 2AB

5

= [ & — - -
"'lﬁiﬂﬁﬁ‘T—(E z AB —EAB 5>v:5 1m

O T e = 328 =
Shnrtcut.d—F+Q><AB—1z+ﬂx5 1m

B /| - /




SO TS T 1 THRI-0

03. Pﬂ?tQ‘iﬁWﬁwam P 014 f&Fl it @3 wieae 99199 Q IEd At x TG FRIA! e 9tid

#fdh d FH0g TR A1 N I @, d = -;_’; [BUTEX’05-06, BUET'16-17]
A 8 D E B

A | X l
V1 ¢
P () P+Q (P+Q) Q

o¥ y — 2 — E m — E . — m .

(%509, P.AD Q..B]J=::rFlr R TR T ..BD_P+Q,____,,_,(1)
WP, P.CE=QBE= 2=, @P _BC  pp PBEC i)

P BE P BE P+Q "’

(i)-(ii)=:..:1=5IE

Shortcut: (P, x) S5 (ofd et Ferepfors #fe (P, Q), d ¥a@ 7ta a1
#(P+Qd)=(P,x) ~dP+Q) =px +d=-—

P+Q
04. 6kgm™ ST GHf6 FEATTA UF &ITE Tkg ST GI g I ©F T& &S TS 3m W G fFre
ST R | 1R Wi iy AifEE =9 [CUET’09-10]
AAYA: 4fF, woed Oy 2x m .-, GG = (6 X 2x) = 12x 2X
oI, 5@ e, 12x(x — 3) = 3 x 77, 12x% — 36x = 21 NS .5
A, 4x* = 12x -7 =091, 4x%2 — 14x+2x—-7=0 . l I l
A, 2x(2x—=7)+12x—-7) =03, (2x—7)2x+ 1) =0

22x=7 [+ 2x# —1] .. WCed A9 7m (Ans.) ey |

05. a6 FFT WEeA ©F 20kg; T &ITT 60 kg S ﬂﬁﬁﬁﬁ@%{ﬁﬁm:mﬁ@mﬁm(mﬁw

) TP STofid S AT AT TH | W od (Hd) 67 [BUTEX’06-07]
FAY: 4f4, A0 = x, (0, AB @7 i) » - T—
60 20 60 X=40
e i, x40 40 20 4D A wE 0 B
= 3x40 =x—40 = x = 120+ 40 =160 l T i '
1 —
", WTGA (4] AB = 2x = 2 X 160em = 320cm (Ans.) 60 kg 20 kg

06. ABWCER O 49T 3l G0y I =M TS I AT | A &IfTE 5 (& @92 B 2iitw 8 (& 9oa a8 e
WGl AT SEEE ATE | A 2T 112 (S GO I8 e WOl F SE8E IS B S S GO I8

JENS ZA? [RUET’05-06]
WW:E:EmE=E AO:BO=5:8
AD B AD X A B
uz _s
X 8 | Skg 8 kg

112x8
5

=179.2 kg (Ans.)

e XK=
112 kg x kg

07. P& Q WITa Ui A 1@ e ey O fqre fawmt e P @ R Afret @3 Q & S wAferret 3% Favene
“fs O f40e fFa 3021 S P 8 Q (& TG Q '8 R w11 ARTS Farene #ife Go2 [0S FIG I | (TS

_n_ (Q-R)?
il e [RUET’03-04]
TG & = e =3 = 2 [ere @ o) 4 3 o
e TR Q] P-Q Q P
=75 ~n (OWOT =5 = 1 (¥ e 98] s oo
Rl R e 5 Q=R (P+Q+R+S) (Q+S)
R-5=5=*5=R o (Showed) i R

f
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Question 1ype-12: 'ﬂ_fm__“f N [@[e] dCeid ﬁﬁiﬁl” 9 9@ EF[@ AAH ]

= Formula & Concept:
¢ I Ry ANISEIE e A
P @ Q fReTy! FTI@aIe I57ed (P17 I/ ©¥17 IAGT A @ B fFqre i Q
FACT QTS Ffehe W LA P~Q T AB @RI afFerer= ¢ fvqre famm C A T
0 (C Ry e o el o) I | B foua, P>Q
_Q _P~Q
P.AC = QBC:E—AC = P-Q P
MCQ
720 ReRiog 3t <emeam w12 units 43 2] 9 TS JA 3 units @32 4 units I TN | TR0 I 67
[CKRUET’21-22]
(a) 48 and 36 1|.u:1j1'.s4 (b) 48 and 48 units  (c) 40 and 36 units  (d) 40 and 40 units  (¢) 40 and 48 units
-+
HAAH: (a); ;3* TQ ﬂﬁF}Q..--E——-=&P 48 units @92 Q = 36 units
12 P
02. A mother would like to balance her son on the teeter totter as shown in the figure give below. Calculate the
distance d so that the system is in equilibrium. [(TUT'14-15]
(a) 0.7 fi (b) 1.2 i (c) 0.9 i (d) 1.4 f
Solution: (d); — = — = 120d = 4 x 43.=d = P =141t
03. 8 ©IEF @ 3 GIZ Wtwa o RAMOYA Furww= =1 «3fo wm 12 o, fi. yarg safge 56 e fa s
(b W& qeeTa (A a0 SRETGED ARTS 20 AEE [T (4T T3- [BUET’11-12]
(a) 19 cm (b) 19 cm (¢) 75cm (d) 7% cm
W(b),xﬂ'ﬂﬂ j‘;m,x=isé=7.z [#f% =1 (8 — 3) = 5 dyne]

8D

5D

, _ - - - 1

W, =12+x=12+72=192 = 19zcm 1,_,,_,:,“_112%
— It-l

3D

Question Type-13: 39* AN[@F 0T CFR0E O F2&F @ FH7]

@ Formula & Concept:
A CFTE SATEAE 9 Concept W3R fagrem woitafa qr9z w5ea o Tt 24
AABC @3 A, B, C ¢ & wry 2t s7ri@ae 31 P, Q, R fern aatet waz @@ 0 ettt e c
> O eI g T, P=Q=R
PUWWW,P=Q:R=tanA:tanB:tanC T
> O R S@HFE 2, P: Q: R = sinA : sinB : sinC ” PeR+R
}ﬁﬁ“i’ﬁm'{ﬁ}:Q:R=sin2A:sinZB=sin2C J

B ECDY ) - / o e g o




zy
MC

01. ABCMWW@‘ER,B,C s &S st TreaE 91 2, 2, P fuRe) o Al fagres

[BUET’13-14]
(a) 2 (b) 3 (c) 6 (d)4
TN: (a) ; (R A forgres swwamsi® -+ P =P, =Py, ©I2P = 2

Question Type-14: SEIGAE a9 wfeh [efw 971 5@ ez < 5191 @ eifsfaa 90 o s T79771

< Formula & Concept:

> S 3 ST TG 0T A > ST, fRerpe 3t oo srearer avem e

P P =
P.AC=QBC = =23 =22 PAC=QBC= =2 28

BC AC AB
C B

T ¥

P+Q r-d

01. Two men are carrying a straight uniform bar of length 8 m and weight 60 kg. One man supports it at a
distance of 2 m from one end and the other man at a distance 3 m from the other end. What weight does

each man bear? [TUT’21-22)
(a) 20 kg, 40 kg (b) 30 kg, 30 kg (c)45 kg, 15 kg (d) None of these
2m 2m_ Im__3m
Solution: (a); Px 2 = (60 —P) X1 =2P =60 —-P= P =20 kg - wt 1‘[ (60~P)
¥ 60kg

L 60 —p=060-—20=40kg-wt
02. 16%%@%5@@?%@%@%»&3 12 TE 327 FAR| A 97 ST AR GFEE
Zrs 2 fiorE iz @92 B 97 S@EH ARCAT 999 @@ (AT 1 501 via | #i120e19 9o A @ B @3 Wy e o

) [KUET'18-19]
(a) 20 kg-wt and 45 kg-wt (b) 30 kg-wt and 35 kg-wt
(c) 25-kg-wt and 40 kg-wt (d) 15 kg-wt and 50 kg-wt () Skg ~wt and 60 kg —wt.
2 A .6

— 65 _ P
T (b); I ‘ lﬁs l 3 =7 = P =35kg—wt . Q=30kg—wt

03. 12 fabm tirda @36 & AT AB W3 88 50 (3, T19 A 8 B &NT U@ 15 @fe @ 35 ($fe G YAl

S| A T TS TS FAUG 94 G0 TNT ST G S0 AT S Aea? [KUET'16-17]
(a) 5 25 (b) = (c) 6 f¥Br () (e) 7 fiBra
£ 9%

-
TATYL: (d); ,li l l R =50+ 15+ 35 =100
35
50
Aﬁmmmmmmﬁwﬁ,mnx-snxe—swu=u-ax=1—5m

Iz P VAR W e —




BT ) T

04. A 2.4m long 60 kg uniform tabletop is supported by a pivot 80 cm form the left end and by a scale at the right
end as shown in the following figure. How far from the left end should a 40 kg child sit if the scale is to read
zero? [IUT'16-17]

Pivot Scale
(a) 70 cm (b) 60 cm (c) 20 cm (d) 10 cm

Solution: (c); (80 — x)40 = 60 x 40 = x = 20 cm
05. 4 fBM A1 *1 AB O&I7 & 53 kg W32 ot A '@ B fqre 36w Sora wagm Farz) A R 2o 1.5 bR v

O ©HF 151kg T 936 =1 wiwiee fbacaa o B Afdse viot orera? [RUET’14-15]
(a) (120.87and 83.12) kg (b) (125.87 and 80.10) kg
(c) (115.87 and 85.15) kg (d) (120 and 85) kg (e) (125 and 90)kg

L] ® — 53 —_
HAAYH: (a); AC= 154+ 0.5 % s3s151 — 1:63 metre

=~ A ST AT BN = 27 x 204 = 120.87 kg

B @9 ©Ha 519 = 83.12 kg

06. BRI FAFAIT 24m A GFD CTRT GTF 5 ton | GTYH SR K2 e 12 AT B9 S | 4 3 ton GO

G0 A G U= oS TS 2/3 et #{2 WTa S BT IS, ©Ta @I 525w Bo irefa Afamre aq 341
(a) 4.5 ton — wt, 3.5 ton — wt (b) 5.5 ton — wt, 3.5 ton — wt [CUET’14-15)
(c) 4.5 ton — wt, 5.5 ton — wt (d) None of them

T @)t 1om  wom AR oA—F—D 8
A lem[ ] "$mB I l I T o
5ton-wt 3ton-wt R—l 5 ton 3 ton R, = 10m

A T2 Ateors S T, 24%6R, = 5 X 12 + 3 X 16 =~ R, = 4.5ton — wt
B {733 ot @ AT, 24 X R, =5 % 12+ 3 X 8 ~ R, = 3.5ton — wt

07. A uniform beam AB of weight 100N and 6m long had two bodies of weights 60N and 80N suspended from its
two ends A and B, respectively. At what distance from B, the beam should be supported so that it may rest

horizontally? (IUT'14-15]
(a) 2.55m (b) 3.25m (c) 3.45m (d) 2.75m

A S B
Solution: (d): \ I

60N | 140N 8ON

W=100N

60 X AC = 80 x BC = 60AC = 80(6 — AC) = AC = 3.4286 .~ OC = 0.4286 m

100 X OD = 140 x CD = 100 x OD = 140(0C — OD) = 0D =0.25m
“~AD=325m ~BD=AB—-AD=275m




e

09.

10.

11.

12,

Two children are swinging from a 12 ft long jungle gym that weights 50 Ibs as shown in the figure given below.
The child at C weights 70 Ibs and the child at D weights 60 Ibs. Calculate the reactions for the pin at A and the
roller at B. [In the figure, c.g. refers to center of gravity. | [IUT'14-15]

(a) 78 [bs and 120 [bs (b) 78 lbs and 112 /bs (c).t’:B Ibsand 1121bs (d) 68 lbs and 102 Ibs
Solution: (a); Taking the moments of all forces about A

Weget, BX12-70X4-8X50-60Xx9=0=B=101.67 = 102 lbs
~A=70+504+60—-B=783=78lbs

20 RO AN 225 (i oo {2 AB b spaw v a2 @ 1t Precea $om w1ige| 75 6 S0
G0 @I AT T A &8 TS TS 7Ta Rieice P 4foa Som biesa Sate 3:2 91 [BUTEX’13-14]

(a) 2 o (b) 4 [ (c) 6 o (d) 8 foTa
JAF=IED 21!:=120

HAAYE: (a); T My =0 75x + 225 X 10 = 120 X 20 =~ x = 2md X '{ l B

75
225

12 m #%1 GFB SR TE Woq 9F &S 9 kg GO IAGHI T | OF 2T (ATF 5.25 m oA A @ Yo T

WRBb S TAIRANE SIE IR O 7eiod o8 Zd- [BUET’12-13]
(a) 65 kg (b) 61 kg (c) 63 kg (d) 47.25 kg
AAYIH: (c); FAA@AE 909 74, 12m
9 _ W _R ﬁm L ————;

075 525 6 —— ——

2 - ¥ . w=63kg l?ﬂm 5.25m

0.75 5.25

W R 9kg
6m g

5 fiiSa B oS 2ol 70ed 12 A0S 10.5kg @ 24.5kg SO ufd I8 YHATAT STE | AT (1S TG G0 FHS
AGT SRS STIGR 9% FACS b | (77 FOHH I3 ST I I (A FS L 4RI? [BUET’11-12]
(a) 1.5 meter (b) 2 meter (c) 3.5 meter (d) 3 meter

31, 10.5 X x = 122.5 — 24.5x

W: (C). 'ﬂ’\lﬂ, X X 10_5 = 24-5 X (5 - K) —— T ————» !—5-3_‘|
[, x=3.5m ‘V

W eEta 10 fiioE 7Y g3 SRt 87 T SirerER TARARE 932 FEadE 120 e TR aIeid
A AR (7, €7 OF &A@ G0 ot e 2 Fio 2@ SR ¢ES qfod Eg F© LA OIia GFiod B

Bt Srofba Bof siteia fo wd 237 [BUET’11-12]
(a) Im (b) 2m (c) 3m (d) 4m

TAY: (d); O fae Ao @ few =112, Y ‘E,’;“*—"

3FXx—FX3=0 =

“Im=AeIm-s|ex—A —(5-X)=
qQq,.3FXx=Fx3 9, x=1m

| (EATEEAAG =3 +x =3+ 1 = 4m

R | - s e s o




) R

13.  12m =57 @30 SR FEW TCT 9T TF Ykg STH AT IR | TF 2@ A 5§mqmmﬁﬁﬁa%‘*ﬁrwﬁ

SIS FAFACE TIYA A O Wofod 66 e 73 [CUET’11-12]
(a) 126kg (b) 63kg (c) 84kg (d) None of these
P 12m >
— 6m I — ) ——p]
. (b): l(— 5.25m —1\ l
9 kg w

SN [ATF MR, w(6 — 5.25) = 9 X 5.25 ..w = 63kg — wt

14. A man carries, on his shoulder, a load at the end of a stick. The distance of the load and his hand from his
shoulder is 1 meter and 0.25 meter, respectively. If thrust on his shoulder is R, then what is the weight of the
load? ' [TUT'11-12]
(a) SR OF (c) 4R @2
Solution: (b); x X1 =y x 0.25 = x— E =0.... (i); Again, x +y=R... w(ii)

Solving (i) & (ii) We get, (x,y) = (E ’?)

15. 2m WY @3 Skg oad 93D 47 I60F 90 GRTe Tya auTeita A gare @ 9eibd (A 16cm YITad
JI3TE S | TEMH A0S WETH 274 @ T TS GG+ JANH] 32 [BUET’10-11]
(a) 25kg (b) 25.25kg (c) 26kg (d) 26.25kg
b Tﬁ?‘ﬂ&ﬁl
L (d); 5 <

5% 084 =xx016 -~ x=2625kg
16. 2T (E11F 6m 7741 @ 30kg STTAT G AT JET 419 929 FAE | GG A0 9T 2@ AF 1m @ A

4 2@ (AT 2m VALY A0 %A S0 0w T10o2 | ST STONE IO ST IZH FA? [BUET’10-11]
(a) 10kg, 20kg (b) 15kg, 15kg (c) 12kg, 18kg (d) None of the above
X2 X

A, A1 ¢ 1 B

e e B

=2 x; = 20kg, X, = 10kg
17. 20 fir. A @36 = aw wet 4 b7 Bow Seireng AR e 49w i eElT 9T AN 93
fadry 46 wwita wom af@ e 5 . vig w1fgs | sEiibee = Sfeoc @S eng 1 7ediw 50 e eom

YA A | GTHLR O (07 9T Z3- [CUET’10-11]
(a) 33.33kg (b) 50kg (c) 25kg (d) None
— | ()— —5=
A O B
AAH: (b); WX OC =50 x BC=> W X (10 —5) =50 X 5 ~» W = 50kg — wt l l
W

7w J4 T




// @ / TE94 oI9S 3 *fF: WLI-O0br

18. 'I.'he extremities of an 8m long straight bamboo pole rest on two smooth pegs P and Q in the same horizontal
line. A heavy load hangs from a point R of the pole.

that of P, the weight of the load is-

If PR=3RQ and the pressure at Q be 325 gm-wt more than

[(IUT'10-11]
(a) 500 gm—-WtP R(b) 6Q{JD gm-wt (¢)650 gm-wt (d) 700 gm-wt
Solution: (c);l = l l

P.PR=QRQ=3P=Q....(i);

Nuw,Q-—P=325=3P-P=325=:-P=3—§5=162.5

#({)=Q=3P=4875 ~R=P+Q =650

19.

20.

10m *¥T G 20N SEAR G0 I W8 AB Wiq Taf§® C RVre ToFeia @Al §itg | @9 B &A@ 12N
ST AR 6 ST Y TR A | ¢ R g iy 391 welbe A ¢ B @iItE WS 5N I

GO T A WG SR SR AN O C R o SR e Tl IS T of e

[BUET'19-20]
0 C

A _—*——_ B

(5-x)ml xm
TAYL: + !
20N 12N

o 2%, AB = 10m,0B = 5m
12X x = 20 X (5 — x) = 12x=1on-znx.-.x=i:§m=3.125m
s C o2 S[9% B 2@ 3.125m (SO |

C
A | B
1" 4. =]
SN 20N 17N

4fd, B &R¥ (AT ym (SR G 97 SIY |

17y =20%x (5—-y) +5%x (10 —y) ~y = 3.571m

+ C farras 3o g (Ut A @@ e (3.571 — 3.125)m = 0.446m FANS T3 |

20 cm OATGT TFT AB Wb 10 cm IR HRD TR ToR e it wafge) A ¢ B e qems
2W '8 3W \SE AT 2T, COIE G204 (P17 SIAGIE S0 Tad SR B FAM ZA?  [CUET'04-05, BUET'17-18]

|( 20 cm )l
A & D B
AATYI:
k X |10cm i l
2W P P 3w

QeIE, AB = 20 cm | 52 @ C, D fFre afefera st P

“P+P=2W+3W=P=2 ()

A R Te ITrS 31 I IS AT A, T My = —2W X 0+ P X x+ P X (x+ 10) — 3W x 20

[Tt witfe, foa 3gre G = 0]

»YMpA=0=>Px+Px+ 10P—3WX 20=0=2Px=6{}w-10x¥=2x¥x=35W-'-1:='?

A &® Tr© 95794 7 cm '8 17 cm VLS B#H F<ICS A |




> (FIRIT WS AB, T1 3m #¥( QAR WA € 50 kg, o fof@ A 92 B @1 Tofq Sy Fat21 150 kg eotag
AFTH (T TS A ©fF A S 1m Fre ATeite fofeutss Tom < wifmre oief eg& T@?  [CUET’13-14)
ST AE = - = 1.5m; AC=1m - CE = 0.5m

Now, 150.CD = 50(0.5 — CD) A 2
+CD=0.125 = AD = 1.125 @42 BD = 1.875 | | ;R |
Q<+, A 8 B 9577 5% P, @ Py T, 150 kg v
Py + Py = 150 + 50 = 200kg i
Ps. AD = Pq.BD; Py X 1.125 = (200 — Py) X 1.875; P, = 125kg; Py = 75kg [Ans.125kg, 75kg]

22. O3 GIlE! 9% Med G ST 10 kg G&R G0 98 @A e, @ &g TS 1 m @ 930 o7 Tom

Seiretd fE@ it | o7 Boa sieaa wiffre 30 kg-wt 2@ Ffba tady ¢ 9o AT 3= [BUET’12-13]

0 2%30

TR

23. S AUGAE 933 mqﬁmmpﬂqaatﬁaaﬁ’m%awmmwﬁm|
3rifba Toeg R faqre aofb ©ft caran et 291, 7 PR = 3RQ 70 W3 Q s 5191 P R39S b1of St

= [ = 3m (Ans)

325 SW-GEH @ 2 O @rRifba etm Refn [BUET’09-10]
HAY; oa1 Z0@ A2, x % 6 = 2% (x+ 325) P 6 R 2 Q

= 6x = 2x+ 650= 4x =650 = x= 1625 T l T

HEE, W=x+x+ 325 = 650 &9 9&« | (Ans.) X W x+325

24, V& EIF 70kg O A0 9§ @I TNl S TS T @Y I FACR | A0 BT TSR T AR
AP (T T TAR (50 10kg-wt (¥ G& IZ FCA? [RUET’09-10]
T 4f2, ST 0 = |

A X [-x B
foa zr®, 40x = 30(l - X)
4 _l-x _ I ! 4 _7 3 ptlo 70 p
=-=_=—_1=}'=1+—=-='x=-—f
’ X X X 3 3 7

= x:l=3:7 G =S A AATS A
25. 3m A ool AB @B AT GG 16keg @32 A @ B e uft 4ow To wwgw T A g e 1m A
Ao Tl 144kgﬂwmﬁwm,€[ﬁﬁﬂaﬁWwWﬁtﬁ#ﬂﬁu [CUET’I]B—ﬂS']

A B g oS ame Ao g, -3 xR, +48x 1.5+ 144x2=0

A 43:-:1.5:144:-:2 = 120kg — wt (Ans.) . }

% Ry = (144 + 48 — 120)kg — wt = 72kg — wt (Ans.) RI 144 48

v =/ e T T




X -

26. 3 FROR W et AB wwifba wert 50 Retert S5 e o1 A '@ B Rrgre 75 467 Tor wag F0E, AR

e 1 oW 7 oo Bo7 150 fier ety ST G0 @1 viere AoaEa THF @ wAfwte 5o et o

+ fad == [RUET’07-08)

TAY: EIFOT 6&H, W = 150 x 103N = 150000N, ©& ¢&«, W' = 50 x 10°N = 50000N.
B 3 ST @ TR 911 —R, x 3 + 150000 x 2 + 50000 x 1.5 = 0

A 1.5m B
300000
Ry = ———""2 = 125000N (Ans)) 1
m
A TR AT S T 9112- Ry X 3— W x 1 — W' x 1.5 = Bl 2 S0 R
w W"
3 R, = WW'x1s 1suuun3+?5uﬂn = 75000N (Ans.)

27. 16mmﬁﬁr§2wkg~amqwmﬁqummﬁmwm%ﬂﬁmﬁmw|Iﬁokg
SO P T M Bor IR ATGICeT Sraerse) wRfbe Bofer 07 ~ffantieeld Spetfs 1: 2
TA: GAT, Ry + R, = 160 + 200 = 360 kg [CUET’05-06, KUET’06-07]
A gz seeiess s g =i,
160xx + 200x8—R,x16 = 0
=Rz = 10x + 100 . R; + R, = 360
=R, + 10x + 100 = 360 =R, = 260 - 10x
m lﬂx+1ﬂﬂ 1

i 260-10x 2
= 20x + ZUD = 260 — 10x = 30x

Ans: A WWZ&EWI
28. 14 mWAN @ 60 kg IS G0 T 12 A @ B 428 A& 980 402 | A 9 SAT */f20oR % 2T TS 2m YTd @2 B
G SR PRLP Sof &A@ TS Im A | 2R 98 A ¢ B @ Feaem gaerffdfy s [KUET04-05)

60=x = 2m

MEIEICE .
lﬁm &P = —Q
- -
R E (i)=Q+EQ=60:§Q=6u
I i 300
L B Q=== 27.3kg
vV VY V¥ e
P 60kg Q P=2-%273=3276kg (Ans.)

P.OA = Q.0B =>P (OD-AD) = Q (OE - BE)
=P (7-2) = Q(7-1) [+ O, =Zro@ wy3fa+)

29, 1onﬁgﬁwiﬁﬁ@ﬁﬁ&ﬁmﬂmwmmmmmuawaacnmmzﬁm
TR G2 G ST 2@ (AT 3 0 i Aete, 2o F Af e 357 F9ra ©f A 99 1 [CUET 03-04)

| C 16 D
P __DE m

P.CE=QDE=c= A r .
P BE-BD P 8-3 2m E 3m
Q AE-AC Q 8-2 !
b B oip o 8Q P 100kg Q
Q 6 b
P+Q=100. =>2+Q=100 Q—ﬂ(AnS) 600

P =100 -2 =22 (Ans)




VE Y& - - -

30. @ T T 9T AT G @I By T2 TR | @RIBT GET w IR 0T T4 e @RIT @ @
T TR T @ 4R x AT OTHNS A, ofe e Bor o1t w1+ 2) g

STAIYIR: FAGIT I A LS, w.a = Px -, P =¥

X

.'.ﬁﬂtﬂﬁ%"ﬁﬂﬁﬂ’i=f’+w=?+w=w(5+1) rum
) X (S50 a g X
=w(1+ 2) (Proved)

Question Type-15: =4 {1 @2 FT F2& 1@ 503771
@ Formula & Concept:

G, TP A7 8 I R 905 G2 AMADF Concept IRZA A #iae EFATAA (39 40 T3
Q92 TF YIFENT 987 I3 93 T @ T (@9 0o 29 |

01. ABC @b suféare 7t férge | 7 a1g AB @3z AC erersba ondy 4 fiBI A, B €3t C fvre ash
U QNS AL 8, 8, 932 16 kg-m; F#oa T @ 54 fdy w1 [BUET’12-13]

@R A 8 B 7@ AATHE @ | 5T, AG = BH = x (4f7)

GNE AN IEL A S BRI e |~ Fx=8

e RRFRITa o7, vy o1 203 | F(x+ 4) = 16 [ CG L GH]

e wEm. Gt AB @7 | = FX+4F=16=8+4F =16

TG 4| AG L'GH @ BH L ="F=;k8;m(ﬁns‘)
GH Wifs | S, Fx =

=22X=8=2x=4m

[BUTEX’01-02]

BC = VABZ + ACZ = V42 + 42 = 4{2m
widie, qreTa fFumadt AB O3 AIGAE 6. AB 20 4m 0§ A O B ¥ faras femaritan

Question L'ype-16: AN SI2*] H2F @ HAH]]

< Formula & Concept:
QT TS ST e ST FAGALE T/ I 2 ST (el T2 0 2 @iffb et iy

PACS YA |

01. G v I GFB 2ot OITAA T2 &1 7 (FCHF A0 o (1 B FLH | OO TR &A1 O P 6 Q G
76 98 Jee W3R SRy S e fse e e fEorgr SR @ iy wfew@ Bay @4l, P G8R

forea QUIICEE Tl (& Ctel Beoy ed, of fAda w9 [BUET?04-05]
REICIER +EMP={]=P.rsinB—Q.rsin(u—H)=0[Dﬁﬁ§ﬁfﬂﬂwwm i

= r(Psin® — QsinacosB + QcosasinB®) =0
= (P+ Qcosa)sin® = QsinacosB

_ Qsina . . -1 Qsina Ans
=tanB_P+chsa. * 8 = tan P+Qcosa ( )

V w / fidors o R T




