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Maulana Azad National Urdu University
B.Tech,  I Semester Examination, March 2023

BTCS101BST : Engineering Mathematics-I
Total Marks: 70                                                                                           Time: 3 Hours

:䘧ا˄ǎٱت
- ٳ  Ǐɝ  䞈 䂬ز㑔 䭇اب دᣅ ⵇ ں㥀ا␰ ╌ ںẖ م  ፝䞈 ٱرۃ

Ǖ
Ӏاد  اሧ ㅎ ں㜶 㩓 ㈉ ابᣅ -  䜱 㴦 䯎 ںẖ ᓕ ت㑔ا␰ ᱵ䯎 䮪 :اول ẗ م␰ ẗ ،دوم ẗ ،

䞈 䓖1 㩓 ㈉ ال␰ ٳ Ǐɝ 䞈 䂬ز㑔 ابᣅ ⵇ ال␰ ٳ Ǐɝ   䞀 ت㑔ا␰ 㩔اب واᣅ 㰗/ ٱ ǔ˄ ⸗ 䯎 ں᠃ 㦇Ὗ/  㑔ا␰ 䂬ز㑔ت㑔ا␰ ⟤و㷩 〪 ᣅ 䞀 ت 10䆀 اول ẗ.1

(10x1=10 marks)

     䞈 㴦 䯎 ں㜶(200) 䞀 ت㑔ا␰ 䥟ከ ابᣅ ⵇ ال␰ ٳ Ǐɝ    䞀 䮧اب دᣅ ㈉ ں㥀ا␰ 䉸ٱǍ˄  䤈〨 〨 ⥽  ǌѬ⟷ ╌ 䆀 اس، 08  ẗدوم 䆀 .2

(5x6=30 marks)   䞀 㰖 ات䓖6  㩓 ㈉ ال␰ ٳ Ǐɝ

     䞈 㴦 䯎 ں㜶(500) 䞀 ت㑔ا␰ 䥟ከ ابᣅ ⵇ ال␰ ٳ Ǐɝ    䞀 䮧اب دᣅ ㈉ ں㥀ا␰ ᓕ 䤈〨 〨 ⥽  ǌѬ⟷ ╌ 䆀 اس، 05  ẗم␰ 䆀 .3

(3x10=30 marks)   䞀 㰖 ات䓖10 㩓 ㈉ ال␰ ٳ Ǐɝ

ẗ اول
)i(䯆اA order3ⵇnonsingular matrixᏠ䞈rank(A)=------------

)ii(䯆اA orthogonal matrixᏠ䞈Aㅎeigen values䞀-----------=

)iii  (⸘ٳ
Ǘ ǎҢܣ = ൭

3 −1 1
7 −5 1
6 −6 2

൱ⵇdetermenant䞈-----------.=

)iv(䯆ܶا ∶ 	ܴଷ → ܴଷLinear Transformation䜫ⵇ ឮ  rank(T)=2䞈Ꮰ----------.=nullity(T)

  (v)⸗ ٳض
ǔ

Ӓ䮨  〪ݑ = (ܽ, ݒ	اور (1,1− = (ܽ,ܽ, =……………orthogonal vectors䞀 Ꮰܽㅎ values 䞀ود(6−

--------- 㟏Lagrange’s form of Reminder term ⵇ Taylor's series  (vi)

---------= ௗ௙
ௗ௫

㩓㈉Maxima and minima ㈉݂Function  (vii)

-----------= 䞈expression ⵇ Gamma function  (viii)

-----------=䞈 improper integral ⵇ (which kind) ⱖ ⸘∫ ଵ
௫
ஶݔ݀

଴    (ix)

Beta function      (x)  (4,6)ܤ=.-----------

ẗ دوم

.2⸗  ǖ ǌҍٱ Ǖ˄䮨  ٳ Ǐɝ 〪 Square matrix  〨ܲ	 + 	݅ܳ  䯎 ر⡷ ㈉ express uniquely ㅏ  ںᣇ ،䞈 ≢ ᜯܲرواQ۔

 Hermitian Matrixںیہ
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Gauss elimination method    .3 ⠪ ⵇ ㈉䩱 درج ذ 䥞䜫 ᓧ⸗ ل⃵ا䫡 system of equation ⸗ ỡ 〨䮨۔

x + 2y + z =3

2x + 5y - z = - 4

3x - 2y - z = 5

.4xㅎ م ٱ 䞈۔ 䫡 Rolle’s theorem, function〨satisfiyدرج ذጕ䮨 㩓 ㈉ ᡱش ⸗ values وہ፝  ǖ˄ ⸗

(ݔ)݂ = ݔ)ݔ + 3)݁ି
ೣ
మ ݔ	ݎ݋݂, ∈ [−3, 0].

.5 Basis ܵ = {(1,1,1), (2,1,0), (1,0,0)}  ╌ 㩔اἶ ㈉Linear Transformation

ܶ = ݔ,ݖ) − ,ݕ2 ݔ3 + ጕش ⸗䮨۔ ㅎMatrix Representation (ݖ

۔䫡function 㩓 ㈉ point of maxima and minima㩇䐁درج ذ6. 

(ݔ)݂ = (ݔ)ଶݏ݋3ܿ + sin଺(ݔ),݂ݎ݋	ݔ ∈ ۔[2/ߨ,2/ߨ−]

㩇䐁Inverse ⵇ Matrix ஘ن ⸗䮨 درج ذ 䥞䜫 ᓧ⸗ ل⃵اور ا╌ ا䫡 Cayley-Hamilton Theorem   .7

ܣ = ൭
2 −1 1
−1 2 −1
1 −2 2

൱۔	

  㬣䓴Rank			ㅎܣ = ൭
1 2 −5
−4 1 −6
6 3 −4

൱Matrix   .8

⸗䮨۔ Check〨Convergence ㈉ اور اس 䞈 ٱǎ˄䔽 Improper Integral ܫ = ∫ ଵ
√ଵି௫మ

ଵݔ݀
଴ ǎ Ǎʢ ⸗䮨 〪 .9

␰ ẗم
	

۔ጕ⸗䮨ش  Eigen	vectorsاورEigen	values	ㅎܣ = ൭
4 1 −1
2 5 −2
1 1 2

൱Matrix   .10

11. 䯆ا V ǎا׏ Inner Product Space اور 䞈ܵ = {(1,1,1,1), (1,1,2,4), (1,2,−4,−3)}   ǎا׏ Basis䞈

༔Gram-Schmidt Orthogonalization Process  䥞䜫 ᓧ⸗ ل⃵ا ⵇVㅎOrthogonal Basis ۔䮨⸗ شጕ
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12 . Rank nullity theoremㅎ⸗  ǖ̵ ܶا䯆 ۔䮨و➟ ∶ 	ܴଷ → ܴଷLinear Transformation 䫡درج ذ  ǖ̵ ㅎ ឮ 䜫 و➟

䞈۔

T (x,y,z) = (x +2y -z,y +z,x +y -2z)

⸗䮨۔Linear Transformation 㩓 ㈉ Rank Nullity Theorem 䩫ᇼ ㅎ(verify)اس 

.State Lagrange mean value theorem .13درج ذ䫡 function 㩓 ㈉Lagrange mean value theorem

verifyㆁ

)i(݂(ݔ) = ଶݔ2 − ݔ7 + 10, ݔ ∈ [2,5]
)ii(݂(ݔ) = ଶݔ − ݔ2 + 3, ݔ ∈ [−2,2]

 Beta function .14ㅎ ⸗  ǖ̵ ܫاور۔䮨و➟ = ∫ ௫ర(ଵା௫ఱ)
(ଵା௫)భఱ

ஶ	ݔ݀
଴ Improper Integralㅎvalue㩇䐁

***


